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Acerca de este libro 


Esta es una copia digital de un libro que, durante generaciones, se ha conservado en las estanterías de una biblioteca, hasta que Google ha decidido 
escanearlo como parte de un proyecto que pretende que sea posible descubrir en línea libros de todo el mundo. 


Ha sobrevivido tantos años como para que los derechos de autor hayan expirado y el libro pase a ser de dominio público. El que un libro sea de 
dominio püblico significa que nunca ha estado protegido por derechos de autor, o bien que el período legal de estos derechos ya ha expirado. Es 
posible que una misma obra sea de dominio püblico en unos países y, sin embargo, no lo sea en otros. Los libros de dominio publico son nuestras 
puertas hacia el pasado, suponen un patrimonio histórico, cultural y de conocimientos que, a menudo, resulta difícil de descubrir. 


Todas las anotaciones, marcas y otras señales en los márgenes que estén presentes en el volumen original aparecerán también en este archivo como 
testimonio del largo viaje que el libro ha recorrido desde el editor hasta la biblioteca y, finalmente, hasta usted. 


Normas de uso 


Google se enorgullece de poder colaborar con distintas bibliotecas para digitalizar los materiales de dominio püblico a fin de hacerlos accesibles 
a todo el mundo. Los libros de dominio püblico son patrimonio de todos, nosotros somos sus humildes guardianes. No obstante, se trata de un 
trabajo caro. Por este motivo, y para poder ofrecer este recurso, hemos tomado medidas para evitar que se produzca un abuso por parte de terceros 
con fines comerciales, y hemos incluido restricciones técnicas sobre las solicitudes automatizadas. 


Asimismo, le pedimos que: 


+ Haga un uso exclusivamente no comercial de estos archivos Hemos diseñado la Búsqueda de libros de Google para el uso de particulares; 
como tal, le pedimos que utilice estos archivos con fines personales, y no comerciales. 


+ No envíe solicitudes automatizadas Por favor, no envíe solicitudes automatizadas de ningün tipo al sistema de Google. Si está llevando a 
cabo una investigación sobre traducción automática, reconocimiento óptico de caracteres u otros campos para los que resulte util disfrutar 
de acceso a una gran cantidad de texto, por favor, envíenos un mensaje. Fomentamos el uso de materiales de dominio püblico con estos 
propósitos y seguro que podremos ayudarle. 


+ Conserve la atribución La filigrana de Google que verá en todos los archivos es fundamental para informar a los usuarios sobre este proyecto 
y ayudarles a encontrar materiales adicionales en la Büsqueda de libros de Google. Por favor, no la elimine. 


+ Manténgase siempre dentro de la legalidad Sea cual sea el uso que haga de estos materiales, recuerde que es responsable de asegurarse de 
que todo lo que hace es legal. No dé por sentado que, por el hecho de que una obra se considere de dominio püblico para los usuarios de 
los Estados Unidos, lo será también para los usuarios de otros países. La legislación sobre derechos de autor varía de un país a otro, y no 
podemos facilitar información sobre si está permitido un uso específico de algün libro. Por favor, no suponga que la aparición de un libro en 
nuestro programa significa que se puede utilizar de igual manera en todo el mundo. La responsabilidad ante la infracción de los derechos de 
autor puede ser muy grave. 


Acerca de la Busqueda de libros de Google 


El objetivo de Google consiste en organizar información procedente de todo el mundo y hacerla accesible y útil de forma universal. El programa de 
Büsqueda de libros de Google ayuda a los lectores a descubrir los libros de todo el mundo a la vez que ayuda a autores y editores a llegar a nuevas 


audiencias. Podrá realizar búsquedas en el texto completo de este libro en la web, en la página|ht tp: //books.google.com 
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This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 
to make the world's books discoverable online. 


It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 
to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 
are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 


Marks, notations and other marginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 
publisher to a library and finally to you. 


Usage guidelines 


Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we have taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 


We also ask that you: 


+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 


+ Refrain from automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 


+ Maintain attribution The Google “watermark” you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 


+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liability can be quite severe. 
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BUPPLEMENT TO “THE ELECTRICAL ENGINEER,” DEC. 29, 1905. 


INDEX TO VOL. XXXVI. 


(New Series.) 


NOTE.—Gencral Articles, Correspondence, and Companies’ Meetings are indicated by heavier type (thus, 290) than the Notes 
and Business Notes, references to which are shown by light type (thus, 290). 


A. 


Abrasives, Artificial, 183 
Аю Side of Technical Training, Prof. Kennedy, 


Accidents, 64, 65, 104, 149, 173, 211, 246, 247, 318. 
325, 354, 356, 427, 498, 495, 534. 567, 608, 715, 759, 
657, 859, 924; also see Tramway Cases iu 
LEGAL INTELLIGENCE 


Accumulators, etc : 

as Adjuncts to Ceutral-Station Equipm aut, 706 

Boosters, Cootroll-r f P, 472 

and Boosters, Some Points relatirg to, L Broek- 
man, 842 

E. P. S., 23, 53, 351, 643, 924 

Locomotive, 377 

for Operatiug Signals, 83> 

Questious and Answers, see 
ANSWERS 

for Traction, 125, 377 

at Wednesbury Corporation Electricity Distribut- 
ing Station, 880 


Addresses, New or Change of, see Removals” 

Administrative County of London Power Bill, 3, 32, 

40, 59, 91, 128, 165, 200, 220, 

Aerial Power Lines, Notes on, Che, 191, 227, 256, 338 

Agencies, 32, 212, 213, 248, 320, 464, 499, 643, 716, 751 

Air Conductivity, 614 

Air Friction on Trains, 147 

Alexandria Exhibition, 449 

Alloys, Low-Temperature Process for Making wi h- 

out Fus ng Metals, 38 

Alternate-Current Bicctrolysis, Prof. Wilson and 
W. К. Cooper, 369, 625 

Alternate-Current Machinery at Olympia, P. В. 

Frieslaender, 474 

Alternate-t urrent Machinery, W. 

G. Faccioli, 509 

Alternate-' urreot Transformers for Minimum Cost, 

Calculation of, Ог Pohl and H. Bohle, 446, 519 

Alter. ating Ате, The Relation between Current and 

Voltage in, H. T. simon, 561 

Alternatiog-Current Kectiner, A New, 471 

Alternating Currents, The Transmission of Power 

by, A. Still, 366, 452, 490, 559, 587, 621 

A:t«rnating aud Direct Currents, Magnetisation by, 

111 

Alter nators, see DYNAMOS 

American Apprentices, 217 

Appointments, 612; also see Personal 

Appointments Vacant, see each issue 

Arc, Carbon, Residual E. M. F. of, 400 


Aro Lamps: 

Carbon Ends, Use for, 325 

for Blue Printing, 441 

B.T.-H., 634; Supplement, Sept. & 
Brockie-Pell, 25 

Enclosed, 441 

Excello, 441, 484 

Fame, 441 

Lewis, 441 

Lowering Gear for, 60, 752 
Mitget, 441 

at Olympia Exhibition, 441, 484 
Oriflame, 441 

Series Alternate-Current, 471 
Starter for, 814 

Steinmetz, 441 

Twin-Carbon, 411 


ARUM Draught for Boiler Plants, F. H. Davies, 


Australian Trade Marks, 415 

Automatic Cut-Outs, 545 

Automoblles, 354, 355, 363, 498, 745 

Awards (Uxhivitions), 470. 644, 680, 896 

Ayrton, Prof., The Distribution of Power, 409, 457 


QUESTIONS AND 


Stanley and 


Baker, A., Presidential Address before Municipal 
Tramways Association, 19 


Ralance-Sheets, eto. : 
Aberdeen Accounts, 701 
Aldershot Accounts, 515 
Alexander, Dr., Report on Electrolysed Salt 
Water, 376 
Barnstaple Accounts, 316 
Bath Accounts, 98 
Belfast Accounts, 352 
Bermondsey Accounts, 773 
Bexhill Accounts, 746 
Birkenhead Accounts, 816 
Birmingham Accounts, 207 
Bolton Accounts, 460 
Brighton Accounts, 166 
Burnley Accounts, 495 
Cheltenbam Accounts, 528 
Colwyn Bay Accounta, 419 
Coventry Accounts, 98 
Croydon Report, etc., 420, 495 
Devunport Accounts, 352 
Dover Accounts, 132 
Dudley Accounts, 241 
East Ham Accounts, 281 
Kccles Accounts, 672 
Edinburgh Accounts, 773 
Exeter Accounta, 656 
Fell, A. L C., Report on American Tramway 
Practice, 909 
General Post, Office Report, 199 
Glasgow Accounts, 209, 419 


| Balanoce-Sheets, eto. (continued): 
Gloucester Accounts, 281 
Grimsby Accounts, 125 
Horsham Accounta, 816 
Ipswich Accounts, 280 
laliogton Accounts, 601 
Hackney Accounts, 635 
Hammersmith Accounts, 746 
Hull Telephone Accounts, 665 
King's Lynn Accounts, 701 
Kirkcaldy Accounts, 220 
Laocaster Accounts, 26 
L-igh Accounts, 207 
Leyton Accounts, 419 
Luton Accounts, 675 
Manchester Accounts, 98 
Mexborough Accounts, 460 
Oldham Accounts, 132 
Oxfor.s Tramways Report. 343, 385 
Portsmeuth Accounts, 816 
St. Annes Accounts, 279 
St. Hel-ns Accounts, 601 
Stirling Accounts, !86 
Stockton Accounts, 528 
Tunbridge Accounts, 352, 380 
Tun! ridge Wells Accounts, 351 
Wallasey Accounts, 602 
Watf ^d Accounts, 746 
Wimbledon Accounts, 419 
Wolverhampton Accounts, 167 
Yarmouth Accounts, 881 


Balor Cas'le, The Wiring of, 888 

Barking Tramways, 696; also see 
TRACTION 

Bea ing Fri Поп, Hyatt Flexible Roller Bearing for 
Reduction of, 277 

Beaumont, E. G.. Prime Movers and Auxiliary Plant 
at Olympia, 442, 478, 516 

92385 mont, W. W., Rep ті on Oxford Tramways, 345, 


ELECTRIC 


Belfa-t Tramways, 775, 798; also see ELECTRIC 
TRACTION 

Be: nis, A. W., Boiler-House Economy, 773 

Beilin strike, The. 470 

Bu ming am Sewage sisposal Works, 685, 690 

Bigg-, C. V., The Production of a Disinfectant 
(Hypochlorite of Sodium) by Electrolysis, 883, 915 

Blain, H. E, Rules and Regulations for Tramway 
Emp'oyees, 38 

Bloch, Dr., The Photometry of Unsymmetrical 
Sources of Light, 1 

Board of Trade Advisory Committee on Commercial 
Intelligence, 326 

Bohle, H., and Dr. Puhl, Calculation of Alternate- 
Current Transforiners for Minimum Cost, 446, 519 

Botler-House Economy, A. W. Benois, 773 


Boilers: 
Artificial Draught for, F. H. Davies, 193 
Babcock an: Wilcox, 21; supplement, Aug. 11 
for Belfast Tramways, 798 
at Birmingham Newage Disposal Works, 690 
for Calcutta Tramways, 120 
at Christchurch (N.Z ) Rlectricity Works, 451 
for Erith Tramways, 
at Frome Electricity Works, 222 
Laucashire, Supplement, Oct. 20 
at (lymplea Exhibition, 442 
Salt Water in, Detection cf, Supp'ements, Sept. 15 

and 22 

at Swansea Works. 121 
at Wellington (N Zz) Electricity Works, 451 


Bolliog and Lowe's Trade Report for 1905, 903 

Boosters and “torage Batteries, Some Points relating 
to, L. Broekman, 812 

Boas, The New. 811 

Bournemouth Tramways Extensions, 557, 596 

Bradford Burn-out, ‘he, 225 

Brighton кишу, 881 

Broekman, L., Some Points relating to Storage 
Batteries and Boosters, 842 

Brushes, bag see DYNAMOS, ETC. 

Brush Holder, Electre motors" New, 416 

Bulkhead Doors, Electrical Control of, 413 

Butt, T. P. E., Nctes on the Itduction Motor as 
Generator, 91 


C. 
ers for Electrical Distribution at Olympia, 499, 


Cable Terminals, Moisture-Proof, 72; 

Calcutta Tramways, 114 

Canadian Niagara Power N Plant, Construc- 
tion of, C. B. Smith, 597, 6 

Carbon Arc, Residual E. M. F. of a, 400 

Carter, T., The Commercial Testing of Small Motors 
up to !5 b h.p., 839, 

Catalogues, see TRADE NOTICES 

Central-Station Circuits, H. B. Ge ir, 616 

Charing Cross Disaster, 797 

Che, Notes on Aerial Power Lines, 191, 227, 266, 338 

C ae (N. Z.) Electric Light and Tramways, 


Churton, T. H, Notes on Alternate-Current In- 
duction Motors, 

Circle-Diagram, A Study of Circuits containing 
Resistance, Inductance, and Capacity by Means of 
the, J. 8. Dow and F. Creedy, 150 

Clerk, Dugald, The Problem of the (ias Turbine, 661 

Coal, Electrical Resistance of, 181, 232 

Commercial Progress, 760 

ee Testing of Small Moters, The, T. Carter, 

Commutators, see DYNAMOS, ETC. A AR. 
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N 


panies’ Meetings, Reports, ete. : 
Aberdeen Suburban ‘tramways, 516 

Allgemeine Elektricitaete Gesellschaft, 711 
Amazon Telegraph, 679, 711 

Anglo-American Telegraph, 138, 171, 208, 465, 536 
Anglo-Argentine Tramways, 42 


Anglo- Portuguese Telephone, 
Armstrong -Whit worth, 461 
Aron Meter, 819, 853 


19 

Babcock and Wilcox, 464 
Baker-etreet and Waterloo Ratlway, 136 
Barcelona Tram ways, 6s, 155, 498, 
Belfast Street Tramways, 426 
Birmingham and Midland Tramways, 2B, 423 
Black pool Electric Tramways (South), 63, 102, 136 
Blackpool and Fleetwood Tramroad, 245 
Black pool, 3t. Annes, and Lytham Tramways, 831 
Bolckow, Vaughan, and Co., 282 
Brazilian Electricity, 392 
Brazilian Street Railway, 638 
British Aluminium, 716, 751 
British Columbia Electric Railway, 532, 568 
British Electric Traction, 63, 134, 854 
British and Helsby Cables, 319 
British Fromotheus, 138 
British Thomson - Houston, 689, 675 
British Westinghouse, 854, 832 
Buenos Ayres Grand National Tramways, 637, 675 
Buenos Ayres, etc., Tramways, 135, 283, 497 
Burma Electric Tramways, etc., 922 
Burr, eic Tramway, i 

alcutta Electric Supply, 175, 319, 465, 642, 751, 895 
Callender's Cable, etc., 571 
Cape Electric Tramways, 29, 638, 748, 818 
Central London Railway, 18, 171 
Charing Cross, etc , Rallway, 210, 248 
Chelsea Electric Supply, 356 
Chillan Electric Tramway and Light, 136 
Chilt Telephone, 28 
Chloride Electrical Storage, 243, 316 
City and South London Rallway, тог, 135, 171 
Cleveland, etc., Power, 28 
Compagnie Francaise des Tramway Electriques, 


679 
Consolidated Electrical, 57: 
Costa Rica Electric Light, etc., 832 
County of London Electric Supply, 138 
Crompton and Co , 100 
Cuba Submarine Telegraph, 568 
реше berseeische Eiektricitaets-Gesellischaft, 


Dick-Kerr, 424, 496 

Direct Spanish Telegraph, 427 

Direct United States Cable, 67, 99, 135, soo 
Drake and Gorham, 676 

Dublin and Lucan Rauway, 171 

Dublin United Tramways, 156 

Dundee Tramways, 136 

Eastern Extension Telegraph, 499, 605 
Eastern Telegraph, 61, 135, 357, 428, 638, 858 
East London Railway, 135 

Ebonestos Manufacturing, 357 

Edison and Swan United, 456. 499, 605, 607, 638, 747 
Edmundson's Electricity, 61 

Electric Construction, 28, 99 

Electric and General Investment, 859 
Electric Supply, 100 

Ele ‘trical Power Storage, 28, 31, 99 
Klectrolytic Alkali, 638 

Elmore, etc , Metal, 782 

Fife Power, 281, 256, 294 

Fraser and Chalmers, 782, 855 

Gaslight and Coke, 208 

General Electric, 100, 134 

Geneva Tramways, ror, 283, 425, 569, 744, 818 
German Dutch Telegraph, 99 

Great Northern and City Railway, 171, 243, 219 
Greenwood and Batley, 29 

Henley's Telegraph Works, 212 

Hove Electric Lighting, 464 

Indian Electric Supply, etc., 568 

India Rubber, ete., 854 

Isle of Tnanet Electric Tramways, etc., соз 
Kalgoorlie Electric Tramways, 589 
Lanarkshire Tramways, 

Lancs Electric Power, 553, 464, 520 
Lancaster, etc., Tramways, 711, 748 

Lisbou Electric Tramways, 10), 135 
Liverpool Overhead Railway, 156, 140, 211 
Llandrindod Electric Light, 357 

London General Omnibus, 319 

London Electric Supply, 32, 138 

London Koad Car, 279 

Manchester Carriage and Tramway, 46; 
Manx Electric Ratlway, 892 

Marconi's Telegraph, 61 

Mather and Platt, 248, 282 

Maxim Electrical, 572 

Mersey Railway, 462, 496 

Metropolitan District Railway, 99, 153, 171 
Metropolitan Ele.tric Supply, 158 

Mexico Electric Tramways, 424, 496 
Middlewich Electrolytic Alkali, 676 

Monte Video Telephone, 638 

Morecambe Tramways, 715, 782 

National Telephone, 61, 67, 68, 134 
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at Birkenhead, 174, 210, 390, 533. 605, 856, 925 
at Birmingham, 113, 140, 245, 425, 534, 570 
at Bisbop Auckland, зо 
at Blackburn, 181 g^ 
at Blackpool, 63, i ‚ 245, 891 
at Blyth, 318 
Board of Trade Return, 902 
at Bolton, 63, 390, 570, 640 
at Bo’ness, 925 
at Bonnyrigg, 640 
at Bootle, 64 
at Bournemouth, 63, 173, 399, 498, 533, 999, 569 
596, 658, 857 
at Bradford, 317, 399, 426, 463, 499, 641, 856 
iu Brazil, 638, 750 
at Brighton, 30, 140, 354, 569, 640, 784 
at Fristol, 427, 677 
io British Columdla, 532 
at Bromley, 533, 605 
E e Piccadilly Railway, 63 
at Broughty Ferry, 63, 354 
at Buenos Ayres, 155, 497, 637, 675, 749 
at Burnley, 395 
at Burslem, 426, 856 
at Burton, 102 
at Bary. 63, 210, 246, 748, 895, 925 
at Calcutta, 114, 924 
at Camberwell, 821, 894 
in Canada, 710 
on Canals, 793 
at t annock, 102, 140 
at Cardiff. 31, 102, 211, 425, 435, 570, 677, 785 
in ‹ ardiganshire, 714 
at Carshaiton, 354 
at Caversham, 3 
Central London Railway, 136, 171 
in Ceylon, 325, 821 
Charing Cruas and Hampstead Railway, 65, 210, 57> 
at Chavham, 171, 425 
in Cheshire, 534, 713 
at t hester, т ЕН 463, 640 
at Cheaterfiel . 856 
in Chile, 64, 156, 534, 784 
City and South London Railway, 135, 171 
at Cleckheaton, 64, 245, 640, 784 
at CISCO: Deb 607, 749 T" 
at chester, 140, 173, 355, 391, 677, 714, 85 
i Committees, 747, 780, UI às 4 
Companies’ Meetings, see COMPANIES’ MEETINGS 
` Companies’ Stock and Share List, see each issue 
Contracts for, see TENDERS WANTED 
' at Coventry, 856 


Supplement to The Electrical Engineer,” 
December 29, 1905. ie ] 


Electric Traction (continued : 
at Cowdenbeath, 821 
eae 64, 173, 463, 499, 570, 640, 678, 715, 786, 
7 
in Cuba, 15 784 
at Dalkeith, 175 
at Dar lioet 55 
& ngton, 390, 677, 856 
at Dartford, 53.4 
Depreciation of, 126 
" рео, 713 
a rby, 30, 140, 173, 210, ‚ 498, 71 
in Derwent Valley, 23 = 5 и 
er ретопросе, 102, 0 425, 463, 750 
wabury. 245, 284, » 785, 921, 92 
Dick-Kerr Controllers, FFF 975 
at Doncaster, 354, 
Double Trolley Wires, 75 


at Dover, 30, 149, ў 355, 390, 498 


at Dumbart. n, 784, 894 
at Dundee, 136, 173, 245, 319, 391, 425, 498, 570, 606, 
e 713, 750, 784, 822, 856, 894, 924 
at Dunfermline, 463, 678, 713, 784, 856 
at Durham, 63, 463, 606, 713 
at Earlsheaton, 714 
at East Barnet, 63 
E eee, 
ast Ham, 174, 425, 433, 856 
and Kest London Railway, 135 
at Edinburgh, 102, 175, 534, 607, 641, 615, 678, 856, 


924 
in Ept, 31 
а Pilana, 14 Ba РЕ 
tb, 63, 283, » 354, 390, 714, 784, 92 
or Ritten Bay ö, 354, 390, 714; 784, 924 
at Falkirk, ., 
at tk, 140, * 605, 71 
at Falkland, 3 533, 534, 005, 714 
at Fareham, 3o, 211, 640, 750, 856 
at Felixstowe, 245 
at Fife, 498 
at Fotkestone, é 
tone, 64, 750, 894 
in France, 64, 318, 821, 
at Fulbam. 7 idis 
in Germany, 165, 147, 156, 498, 506, 794 
at Glasgow, 54, тоз, 174, 211, 247, 354, 463, 498, 677, 
713, 725, 894. 924 
at Go » $34 
at Gosport, 245 
at Grangemouth, 894 
Өгө геп and City, etc., Railway, 171, 219, 


at Green 425, 821 
at Greenwich, 714 
at Grimsby, 463, 605, 750 
at Guildford, 713, 821 
at Halifax, 29, 173, 211, 317, 354, 390, 533, 570 
at Hammersmith, 785, 857 , 
at Hampstead, 784 
at Hampton (Surrey), 894 
at Hanley. 355, 498. 640 
at Has) en, 606 
at Hastings, 63. 173, 245, 283, 317, 355, 426, 513, 546, 
559, 569, 641, 677, 750, 823, 856 
at Heywood, 64, 140, 246, 283, 355, 392. 427, 498, 
at Buddersheld. 4e, 245, 28 856, 8 
eld. 140, 245, 293, 715, , 
at Hull, 146, 211 lici C 
at Hythe, 426, 464, 751, 784, 856, 834 
at Ilf rd, 895 
at Ilkeston, 821 
in India, 114, 245, 317, 318, 578, 605, 924 
at Ipswich, 173, 318, 605, 641 
in Isle of Man, 426, 892 
in Italy, 109, 713, 758, 832 
0 Japan, 578, 865 


38, 
at Keighley, 29, 173, 318, 463, 605 
at Kens 


at King’s Norton, 535 
at Kingston-on-Tbames, 856, 894 
at Kirkcaldy, 210, 397, 461 
Lanes. and Yorke Rail 8 
and Yor Way, 211, 317, 318, 498 
at Lancaster, 711, 748, 822, 925 
at Leeds, 63, 246, 498. 571, 607, 677, 749 
Actions, see LEGAL INTELLIGENCE 
at Leicester, 64, 283, 317, 425, 856, 894 
at Leigh, 856 
at Leith, зо, 102, 246, 283, 390, 425, 534, 57% 605, 


at Linlithgow, 
at Littleborough, 857, 925 
at Liverpool, 30, + 149, 173, 219, 244, 246, 247, 


and London County Council, 4, зо, 37, 66, 73. 74, 90, 
103, 109, 111, 141, 147, 175, 210, 246, 354, 390, 426, 
433: 463, 498, 505, 535, 571, боб, 641, 642, 678, 679, 
713, 715, 750, 751, 786, 822, 856, 858, 895, 909, 923, 


2 
asd London and North-Western Railway, 749 
Loadon United Tramways, 73, 174, 254, 283, 390, 
425 $33. 570 
at Longton, 390, 534, 785 
at Lowestoft, 64, 425, 534, 714, 893 


at Luton, 

at Macclesfield, 390, 857 er 

at 30, 102, 173, 283, 464, 570 

at Manchester, 99, 101, 141, 145, 210, 354, 463, 534, 


606, 747 
at Mansfield, 64, 994 


INDEX. 


Eleotric Traction (continued): 


Mersey Ratlway, 462, 


: and Metropolttan Kallways, 1, 99, 135, 140,171, 181, 


283, 319, 390, 425, 427, 463, 640, 677, 785, 809, 865, 
11 

in Mexico, 184, 483, 496 

at Middlesbrough, 786 

and Middlesex County Council, 63, 211, 245, 677, 784, 


и 

at Mirfield, 283 

at Mitcham, 426, 498 

up Mont Blanc, 254 

at Morley, 211 

at Mother well, 822 

v. Motor 'Buses, 4, 175, 211, 218, 318, 319, 542, 343, 


425 

Motors for, 766 

at Mountain Ash, 342, 343, 385 

Mo» ntain and Gibeon's Truck, 51 

at Musselburgh, 245, 463, 714, 749, 785, 856 

at Nelson, 140, 541 

at Newcastle, 65, 102, 173, 354, 426, 463, 498, 641, 

zi Д еа ы» 857 

оп. А 

in New Zealand, зоо, 1515164, 82³ 

at Northampton, 784 

and North-East London Rall way, 65 

North-Eastern Rallway, 174, 181, 246, 283, 605, 631, 
640, 677, 714, 721 

and North London Railway, 283 

North Metropolitan Tramways, 102, 209, 820 

at Northwich, 856 

in normar: 822 e 

at Norwich, 749, 894 

at Nottingham, er 210, 390, 425, 714, 926 

at Oxford, 541, 545, 354, 585, 534, 749, 894 

at Paddington, 534, 569. 606, 713 

at Paisley, тот, 425, 533, 569, 856 

Parr's Automatic Point Controller, 52 

at Penmaenmawr, 355, 300 

at Perth, 101, 245, AI 390, 425, 463, 533, 569, 580, 
605, 640, 677, 856, 891 

in Peru, 749 

Piccadilly, etc., Electric Railway, 426 

at Plymouth, ror, 211, 750, 894 

at Pontypridd, 64, 245, 425, 605, 677 

at Poole, 140, 625, 640, 714, 856, 834 

| Fort з. i; 

at Portsmouth, 141, 283, 317, 426, 498, 570, 821, 894 

in Portugal, 100, 135 3 

at Preston, 355. 499 

Privata Tramcars, 73 

Provisional Orders, see Bills 

at Queensferry, 140 

at Radcliffe, 29. 749 

Rail Bond, A Plastic, 903 

at Ramsbottom, 102 

at Ramsgate, 173, 211, 284, 317, 354, 425, 498, 57% 


759 
Rating of Tramways, 390, 534, 781, 853 
puer 

Dg. 03, 102, 533 

Regenerative Contro, for, 91, 155 
at Kenfrew, 749 
at Rhondda, 355, 391 
at Rhos, 677 
at Rochdale, это, 354, 630, 857, 894, 926 
at Kochester, 102, 426 
at Rotherham, 173, 210, 283, 391, 640 
at Rowley Regis, 30 
Royal Commission Report on, 78, 90 
in Russia, 210 
at St. Annes, 30 
at St. Marylebone, 821, 894 
at Sale, 64, 355 
at Salford, 102, 246, 606, 747, 856 
Sandbox for Tramcars, 829 
at Scarborough, 63, 784 
at Sheffield, 64, 103, 246, 283, 391, 675 
at Shildon, 140, 283 
in Siam, 498, 750, UM 
in Singapore, 417, 
Single-Phase, 15, 75, 109, 437, 542, 687, 870, 872, 905 
at Snowdon, 30 
at Soutbampton, 29, 173, 677, 785, 924 
at Soutiend, 283, 463, 498, 533, 570, 605, 713, 750 
at Soutbport, 856 
at Southsea, 605 
at South Shields, 398 
in Spain, зо, 65, 155, 174, 498, 570, 605, 784 
Speed Question, The, 74 
in 3pen Valley, 318, 39» 
at Stalybridge, 642, 715, 894 
and Steam Kailways, 75, 148, 182, 299, 318, 378, 580, 

499, 757 ; also tee Metropolitan Railways," ets. 
Steel Carriages for, 427, 463, 487, 
at Stepuey, 821 
at Stockport, 64, 245 
at Stoke, 101, 463 
at Stourbridge, 640 
at Stretford, 30 
Stubai Valley Railway, 905 
at Sunderland, 63, 65, 101, 245, 714 
at Surbiton, 677 
at Sutton, 677 
at Swanage, 677, 713 
at Swansea, 63, 102, 121, 283, 318, 391, 426, 534, 713 
in Sweden, 758 
at Swindon, 283, 533, 640, 856, 890 
at Swinton, 784 
in Switzerland, 102, 283, 640, 721, 865 
at Tarporley, 606 
at Tauuton, 713 
Tenders for, see TENDERS WANTED 
Third-Rail System, 181, 401 
at Thornaby, 425 
Three-Phase, 75, 758, 832, 866 
Ticket Question, The, 217 
at Tipton, 498 
Tup-Vovereu Cars, 37, 631 
at Torquay, 463, 499, 606, 640, 620, 714, 734, 894 
Traffic Returns, see each issue 
Trolley Head, An Improved, 353 
Trolley Standards, P. J. Pringle, 45 
Trolley Wheels, Standards Committee’s Report on, 


25 
Trucks, Improvement in, E. Cook, 830 
at Twickenham, 750 
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Eleotric Traction (continued) : 


on Tyneside, 245 

on Victoria Embankment, see " Bills” and “London 
County Council” 

at Wakefield, 64, 99, 283 

at Wallasey, 173 

at Wallsend, 821 

at Walsall, 283. 463, 713 

to Waltham Abbey, 30, 102, 219 

at Wandsworth, 785, 822, 895 

at Watford, 140 

at Weduesbur-, 140, 498, 641 

at Wembley, 784, 894 

at Wemyss, 498 

at West Bromwich, 822, 859 

at West Ham, arr, 219, 640, 677, 715, 784, 856, 894 

at Weston-super-Mare, 64, 713 

at Weymouth, 245, 606, 714 

at Whitworth, 570, 714 

at Wigan, 63, 318, 640, 821, 856, 918 

at Wilmslow, 498 

at Wolverhampton, 65, 434, 677 

at Woolton, 390 

at Woolwich, 641 

at Worcester, 355, 390 

at Taniy, 39° P à 

at Yarmouth, 30, 64, 210, 426, 533, 713, 957 

at York, 283, 6%, 713, 784 


Electrical: 


Accelerometer, 904 

Arc in a Vacuum, 148 

Brakes. 704 

Coal Cutters, 145 

Contuctivities of Salt Solution, Supplement Dec. 1 

Control of Bulkhead Doors, 413 

Cranes, 187. 869 

Discharge, Synthesis by Means of the Silent, 616 

D'spersion of Fog. 79 

Distribution, Cables for, 489, 555 

Drills, 814 

Engineering and the Army, 325 

Engineering Progress, 614 

ik xhibitions, see Exhibitions” 

Fans, 133 

Field. The Com n of, by Means of an ОзсШаѓ- 
log Electric Needle, 39 

ще Alarms, 109 632, 670 
rnaces, 39, 80, 219, 521, 581, 607, 

Haulage, 86, 129, 158. 187. 820. 608, 869 

Heaters, 68, 80, 219, 506, 571, 581, 607, 632, 837 

Lifts, 526 

Locomotives, 685, 808, 865; also see Single 
Phase” under DYNAMOS and ELECTRIC TRACTION 

Machinery Flywheel Kffect and Stored Energy in 
Rotating Parts of, 231 

Machinery Insurance, 399 

мавз for Power Transmission Work, Prof. Morris, 


Manufacturing Deper vene of Messrs. Vickers, 
Son, and Maxim, 

Measurements, Practical Standard for, Report of 
British Association Committee on, 274 

Motors, see DYNAMOS, ETC. 

Navigation, 685 

Power Distribution, Prof. A 

Power Distribution, Up-to-Date, 

Printing Plant, 542 

Refrigerators, 112 

Refuse Loadiog Plant, . Dec. 29 

Resistance of Coal, 181, 

Reaistances, Patent for, 470 

Share Market, 608, 752 

Shock, Resuscitation from, 47: 

Signalling, 42, 174, 217, 289, 354, 464, 605, 653, 685, 
723, 324, 830 

Sprinkler, 534 

Tramway, etc., Exhibition, 21, 50, 82 

Units and Standards, Conference on, 289 


Lecture on, 09 
k. L. Gamlen, 375 


Wincbes for pony Æ way Gates. 541 
Winding Machines, Prof. bete, 86, 
Wires and Fires, i 8 

Work at Turin, 9 5 


Works, Wages in, 433 


Electricity : 


in America, 38; also see ELECTRIC LIGHTING and 
ELECTRIC 1 RACTION 

Atmospheric, in South Africa, 362 

at Birmingham Sewage Works, 680, 690 

and the Black Art, 38 

in China, 687 

in Civic Service, J. M. M. Munro, 725 

Driving of Textile Mills, W. B. Woodhouse, 335 

Exhibitions, see ‘‘ Exhibitions” and Olympia 
кши " ix Gee eR 

in Factories, 328, 329, , » 365, » 541, $42, 
991, 613, 671, 716, 754, 60, 768, 716 

іп Germany, 650; also see ELECTRIC LIGHTING 

as a Home Comfort, J. D. Mackenzie, 837, 878 

Icemaking by, 361 

. of, on Power Engineering, W. B. Esson, 


in Medicine, 326, 579 

Meters, Mr. Ferrauti’s Lecture on, 521 

In Mexico, 184, 434 

in Mining, 32, 33, 96, 129, 145 159, 217, 265, 289, 
452, 469 577 585, 625, 649, 659, 685 

for Motive Power, Colonel Crompton's Lecture оп, 


471 
in New Zealand, 398 
for Pottery Works, 541 
Power from the Andes, 305 
at Royal Gun derent Woolwich, 734, 760, 768 
and Sanitation, 361, 576 
on Ships, 413 
v. Steam, 61 
Supply as а Pustaeis 329 
Supply by Free Wirlug and Prepayment Meters, 
A. R. Sillar, 15 


Supply of, in Industrial Areas from & Municipal 
Point of View, W. Hodgson, 8 
Bupply, Notes on Costs and Tariffs for, H. Kilgour, 


Undertakings and the L. G. B., 630 
Winding Machines, P. Habets, 86, 129, 159 


Electrodes, Balanced, in Voltameters, 37 
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Electro - Chemistry, Estimation of Carbon and 
Hydrogen in Compounds, 183 


Electrolysis: 
Alternate Current, 369, 625 
Copper, Electro-Deposition of, 37. 650 
Electro Chemic»] Developments, 811 
El«ctrul; tes, Dissociation of Ternary, 361 
Hydrocarbon, Oxidation of, 7 
Hypochinrite Production, 6865 Уз, 883, 915. 
Metal Wires by, 6: 
Plumblem due to, B. Latham, 916 
Sal, Water for Disinfecting Purposes, 361, 376 
Specific Kesistance of Electrolytes, The, 508 
Water Electrolysers, 362, 9:2 


Electromotors’ New Brush Holder, 416 
Electro-Peat, 217 

Engineeriug Standards Committee, 254, 686, 793, 829 
Engineers, Moral Qualificati.ns of, 537 


Engines: 
Allen, the, 443, 478 
for Belfast Tramways, 798 
at Birmiugham sewage Disposal Works, 690 
for Calcut$a Tramways, 120 
at Chiiptchurch (N. 2) ) Electricity Works, 451 
Curtis Turbines, 140, 264, 332, 510, 717; Supple- 
ment Aug. 24 
for Krith Tramways, 258 
at Fife Power ompany's Works, 234 
at Krome Electricity Works, 222 
Gas, 219. 441, 442, 518, 613, 661, 717 
Glasgow r'urhine Plant, 618 
at Hastings Tramways Company's Works, 513 
Heat, Р. ssibilities of, 6: 
at Kroonstad Works, 
at ыы Power Compeny's Radcliffe Works, 510, 


Oil Engines, 412, 516 

at Olympia Кыш. 442, 478, 516 

Petrol, 698 

Questions and Answers on, see QUESTIONS AND 
ANSWERS 

a i Engines v Steam Turbines, Decapod, 


for Singapore Tramways, 831 

Steam Turbines, 111, 184, 330, 356, 596, 618, 757, 
866 ; Supplement Aug. $5 

at Swansea Works, 121 

Turbines at Niagara Power Station, 597 

at Wellington (N.Z.) Electricity Works, 451 

at Witwatersrand Deep Mines, 264 

in Yorkshire Power Company's Works, 530 


Ecith T:amwars, 258, 293 

Esson, W. B., The Influence of Electricity on Power 
En, ineering, . 564 

Exhibition Siaves (Poetry). 703 

air har UN Peg? 0, £2, 110, 12 4 7577 91 78. A 25 


438, 441, 4 
489, 506. 516 A 21. 28. 325, 526 25, se; 880 ; 559, 859 
649, 679, 652, 685, 703, 745, 757, 


Exteusions to Outiying Area, A. E Mountain, 10 


F. 


Faccioli, G, and Au Stanley, Alternate-Current 
Machinery, etc., 

Fife Puwer deben Works, 236, 294 

Fire Prevention. 721 


Fireproof Curtains, 
Fires, E 327, 715.4 di 897 
Firms, New, etc., 67, 500 


Fleming, Dr., с Lectures, 758, 705 

Flicker Adverti- ements, A Novel Device for, 39 

Flywheel Effect and Stored Energy in Rotating Parts 
of Electrical Machinery, and tbe Parallel Running 
of A:teraators, 231 

Fochabers Electric Lighting, 263 

Fog, Dispersion of, 797 

Football, see Sports 

Foray th, Prof., Presidential Address to Mathematical 
Section of British Association, 292 

Fraukliu Bicentenary, 2 

Fremantle Tramways, 697 

Friedlander, P. R., Direct-Current Machinery at 
Olympia Exhibition, 438 

Frith, J., Labour Saving Formal: in the Design of 
Direct-Cur: ent Dynamos. 157 

Frome Electricity Works, 222 

Fuse, The, from a Practical Standpoint, 305 


G. 


Galbraith Rlectric Furnace, The, 80 

e A New Method of Damping of, 2 

Gamlen, К. L, Up-to-Date Electrical Power Distr m 
tion, 375 

Gas Engines, see ENGINES 

Gas Turbine, The Problem of the, D. Clerk, 661 

ed J., Presidential Address to I. E. E., 664, 698, 


General Electric Company's Catalogue, 778 
Guernsey, Telephone Extensions in, 582 


H. 
Habets, Prof, Electric Windiog Machines, 86, 129, 
159, 203 


Hammond. R., Electric Power Distribution for the 
Rand, 451 493 

Hastings Electric Tramways, The, 513, 545 

Heat Economy iu Factories, H. A. Mavor, gor 

Heathman’s Ladders, 320 

Heat Aon, 180 

Ней luger, J e Limitating Factors of Syntonic 
Telegraphy, 875 

High Potential Surges, 

Hodgson, W., The Supply of Electricity in Industrial 
«Areas from a Municipal Point of View, 8 

Holden, Н. C. L., The Application of Electricity in 
the Royal Gun "Factory, Woolwich, 734, 760, 768 

Holt, R. B., Rail Corrugation, 595 

Horn Lightning Arresters, 346 


INDEX. 


Hotel Wiring, 229, 379 
Hyatt Flexible Roller Beari 


BW lorite Production, W. F. 7. Digby, etc., 686, 


Ice in Water-Power Plants i5 
Imperial Notes, 451, 484, 52 


Incandescent Lamps: 
Acland, K L. Circular on use of, 721 
Bast lan, The. 481 
Britisn Thomson- pare 357 
Carhon Filament, 16, 363. 680. 
Carbon Filament, Potential Regulation of, 76 
Cooper H 4witt, etc , 21. 183, 188, 327, 431 
D ouvle- Filament Telephone Lamp, 112 
Ediswan, 28, 552 
aud Engineering Standards Committee, 686 
for Flicker Advertisements, 3 
General Electric C. om pany’s, EC. 
High-Efficiency, 686 
Nernst, The, 135, 208, ШҮ 14815 481,282 
at olympia Exhibition, 444 
Osmium, The, 482. 555 
Robertson, The, 551 
for Street Lighting, 483 
Swinburne, Mr., Lecture on, 525 
апо, Тһе, 2, 76, 405, 482, 536 
Teste, so 
University Lamp, The, 131 


Insulating Paints, 689 

Iron, Behaviour of Phosphides and Carbides when 
together in 6:4 

Jron, Magnetic Properties of, 680 

Iron Mirrors for Galvanometers, 217 

Iron, World's Supply of, 399 


J. 


Japanese Customs Tariff, 326 

Jebb, Sir R , Address to Educational Sclence Section 
of British Association, 256, 325 

Johnson- ше! Regenerative Control for Tram- 
ways, 

Johnston, A., Shunt- Wound Tramway Motors, 766 


K. 


Kapp, Prof. G., Dianer to, 656 

Kennedy, Prof., The Academic Side of Technical 
АПИ, 16 

ово „Notes on Costs and Tariffs for Electric 
Supply 

Kings Birthday Honours, The, 3 

Kingsway, Opening of the, 541 

Kieff Exhibition, rro 

Kroonstad E ectricity Works, 304 


L. 


Labour Troubles, 433, 470, 541, 721, 724 
Lancs, Rlectric Power Company's Radcliffe Works, 


910, 549 
and Yorkshire Railway Ballfield 


J. ancashire 
Widening, 42 

Latham, & , Plumbism due to Electrolysis, 916 

Law Courts, Ventilation of the, 652 


Artioles: 
„% Accountant,” The, and Depreciation, 126 
Christmas, 1905 
Croydon Street Lighting, 415 
Doctrine of Negation, A, 270 
Duties and functions of Local Authorities, 738 
Dynamicables. The, 487 
E ucational, 486 
Factories aod their Situation, 450 
Glasgow and Boston Tramways, 54 
Government Contracta, 594 
Historic, 522 
Local Government, The, and Electrical Under- 
takiogs, 630. 666, 702, 810 
London County Council Power Bill, 846 
London Traffic, 90 
Natural v. Artificial, 914 
Olympia Exhibition. 414, 558 
Oxford Tramways, 542 
Railway and Tramway Competition, 378 
Something of a Scandal, 234 
Systems of Charging, 18 
Tele phone Aue ian: The, 162, 198 
Tuabridge Wells, 506 
Wood Paving, 774 


Lees, S., The Maintenance of Commutators and 
Brushes, 272, 301 


Legal Intelligence 

Bainbridge v Pusutiaster: General aud Crane, 747 

Belfast Tramway Action, 818 

Bideford and Appledore Railway Contract, 61, 99 

Bingham v. Bombay Corporation, 569 

british Pioneer Electric Light and Power Com- 
pany (Winding-up Petition), 747, 781 

Croydon Tramways Arbitration 781 

Mn Electro-Metallurgical Company's Appeal, 


Fulram Baths Accident Action, 781 

Hawick Electric Light Works Valuation, 496 

Hammersmith Councti v. Mulholland, 602, 667 

Hiram Maxim Electrical, etc., Company (Winding- 
up Order), 281 

Ingieton Klectric Light Company v. Ingleton Gas 
Company, 710 

Lambeth Borough Council v. South London Electric 
Supply Corporation, 710 

Light Railway Rating Actions, 781, 853 

Llanrwst Electricity Supply Company' s Case, 891 

Lloyd's v. Marconi International Marine Com- 
munication Company, 28 

Lon 285. 851 Firm Prosecution, 176, 310, 352, 424, 496, 637, 


lement to The Electrical Engineer: 
| December 29, 1906. 


Legal In o9 (cont innat : 
chester Mains Fire Case, 
Manchester Vibration Case, 1 
Merthyr Electric Traction, etc., Company's Assess- 
ment Appeal, 650 
Montreal Street Railway Company v. City of 
Montreal, 710 
Pontypool Dust Destructor Case, 244 
Postmaster-General v. Foota Oray Urban District 
Council, 891 
Postmaster-General v. e Council, 134 
Print lug Machine Motor Case, 866 
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Royal Institution.—A general monthly meeting of 
the members of the Royal Institution was held on Monday 
afternoon, Sir James Crichton- Browne, MD, F. R. S., 
Baroness Gray 
The special thanks of the members 
were returned to Sir Andrew Noble, K. C. B., F. R. S., for 
his donation of E100 to the fund for the promotion of 
experimental research at low temperatures, and to Mr. 


treasurer and vice president in the chair. 
was elected a member. 


Rollo Appleyard for his gift of a portrait of the late Prof. 
J. D. Everett, F. RS, M. R. I. | 


Wireless —It is reported from Halifax (Nova Scotia) 
that wireless communication between Halifax and Sable 


It is also reported that the 
Anglo-American Cable Company will abandon its stations 


Island has been established. 


in Newfoundland on account of the Government tax and 
establish itself in North Sydney (Cape Breton Island). 


The Newfoundland Government propose to lay a cable to 


Canso (Nova Scotia), and there connect with the Canadian 
Pacific Telegraph Company’s system in order to compete 
with the Anglo - American Company’s local business. 
Arrangements have been made with the Commercial Cable 
Company for the laying of this cable. 


New Publications.— The Central": The volume, 
dated June, issued by the Central Technical College Old 
Students’ Association contains articles on “Suction Gas 
Producers,” by A. T. Larter; “The Manufacture of 
Acetone,” by A. Marshall ; “ Glimpses of the Americans,” 
by R. Seligman; The Manufacture of Paper,” by A. R. 
Reed; and others. There has been issued from the 
American Department of Commerce and Labour Nos. 1 
and 2 of the Bulletin of the Bureau of Standards, which 
contain a number of interesting papers. Several of these 
are already known, having been read at the St. Louis 
Convention, but the volumes form an excellent collection. 


Tramways and Light Railways Association — 
In the official circular for June notice is given that Sir 
Herbert: Jekyll, on behalf of the Board of Trade, has 
arranged to receive representatives of the Tramways and 
Light Railways Association and of the Municipal Tramways 
Association for the discussion of certain questions in regard 
to tramways—viz.: (1) the incidence of cost of guarding 
new Poat Office wires crossing existing tramway lines; (2) 
the memorandum on details of construction and equipment 
issued by the Board in January, 1905 ; (3) the proposed 
monthly inspection of each separate insulator on the over- 
head equipment. The pamphlet also contains a paper by 
Mr. R. W. Western upon The Rationale of Accounts,” in 
ina he deals with the subject of balance-sheets in a lucid 

yle. 

London Traffic Commission. The report of the 
Royal Commission on London Traffio was signed on Monday 
of last week, and has been presented to the King. The 
text of the report is expected to be published in a day 


ortwo. Meantime it is understood that the Commissioners 
advocate the creation of a traffic board, whose special duty 
would be the consideration of all applications made by 
local and other authorities to street locomotion. This, it is 
held, will tend to oreate uniformity in the laying down of 
new lines, and at the same time obviate much of the incon- 
venience at present arising from the irregular and haphazard 
method of breaking up the London streets. The com- 
position of this body would probably include “a man of 
affairs,” a lawyer, and an engineer. Another recommendation 
of the Commissioners deals with the necessity for а com: 
prehensive scheme of street widening, and the development 
and linking up of the existing tramway systems. 


Trees as Antenne —We referred some time ago to 
the experiments conducted by Major G. O. Squier, of the 
United States Army, regarding the use of trees as antennæ 
in wireless telegraphic operations, particularly for military 
purposes. These experiments gave promise of considerable 
utility, and Major Squier, with the approval of the United 
States Government, has been extending them. The results 
appear to be distinctly favourable, as messages are stated 
to be readily received over a distance of 32 miles, using а 
very simple form of apparatus, which can be carried by & 
soldier on his person. Ав illustrating the facility with 
which communication is established the report of an officer 
in the Signal Corps is interesting. This states that as the 
messages were arriving with marked efficiency the officer 
suddenly changed the site of the receiving station to a spot 
100 yards distant, and in three minutes fresh communica- 
tion was established. Major Squier's teste suggest that for 
condensed news it is now possible to transmit messages 
from a central station to any number of other stations 
within a radius of 100 miles with very simple apparatus. 
It also promises to be of service for temporary installa- 
tions, as the expense of erecting a permanent mast is 
disposed of. Although we gather that certain trees inter- 
posed between the points at which Major Squier conducted 
his teste, they do not seem to have caused any appreciable 
interference. 

The Underground.—The fates were inimical to tho 
District and Metropolitan Companies on Saturday, when 
the electrical services between Ealing and Whitechapel and 
on a portion of the Circle were due to be inaugurated. 
The trains started off well enough, but on approaching 
Hammersmith it was found that the torrential rains of the 
early morning had submerged the track and impaired the 
insulation of the conductor rail. These floods have often 
been a bugbear to the steam locomotives, and it was 
supposed that the improved drainage resulting from the 
pumping station lately erected in Lot'sroad by the County 
Council would have obviated repetitions of the nuisance ; 
but presumably the downpour on this occasion was too 
heavy to be dealt with readily. Under the circumstances 
it was decided to give the steam-engines another show or 
the day, although on the Metropolitan portion of the Circle 
electric trains were running during Saturday afternoon. 
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Arrangements have, however, been made with & view to 
preventing a recurrence of the flooding, and the Ealing to 
Whitechapel electrical service was in satisfactory operation 
on Monday. In regard to the Inner Circle it appears that 
the collecting-shoe of the Metropolitan Company’s rolling 
stock is not adapted to the District line. The District trains 
effect contact with the conductor rail by а 5in. shoe located 
midway between the extremities of the train, while the 
Metropolitan trains are equipped with a 3in. shoe at the 
end of every carriage. It was found that the pressure of 
the second shoe had displaced the conductor rail. It will 
therefore be necessary for the Metropolitan equipment to 
be altered in that respect before the through service over the 
District section of the Circle can be resumed. 


The Tantalum Lamp.—In his paper read before the 
Denver meeting of the American National Electric Light 
Association, Dr. Louis Bell described some tests he had 
made with 10 25-Hefner 110-volt tantalum lamps. 
Amongst these we notice some stroboscopic tests to 
determine whether at, say, 25 cycles there was a specially 
violent fluctuation of light. These tests were decided upon 
on account of the initial resistance of the tantalam being 
low and the thermal inertia small, owing to its small mass 
and low specific heat, this being apt to conduce to rather 
violent heating up. The result of the tests showed that 
the light fluctuation at this frequency was somewhat but 
not much more pronounced than in a carbon filament. The 
lamp behaved, in fact, similarly to a 10-c.p. carbon filament 
lamp. Even a 75-с p. carbon-filament lamp, however, shows 
perceptible variation under this test. At 60 cycles the 
fluctuation, while still perceptible, was trivial both in the 
tantalum and carbon lamps. It appears probable that the 
final break in the tantalum filament occurs just where one 
of the lamps bas reduced the cross-section of the wire beside 
it. Placing aside questions of detail, the author sams up 
the position by stating that the results of the teats 
demonstrated that the tantalum type provides a bona fide 
two-watt lamp having a light fairly comparable with 
the carbon - filament lamps now in use. Moreover, 
it is a competitor with these socket by socket, and not 
as a substitute with particular requirements, as in the case 
of the Nernst lamp or very small arcs. There is some 
doubt as to the life of the tantalum lamp when exposed to 
unusual vibration, which may exclude it at present from 
special purposes ; but for the every-day work of the central 
station it seem likely to be generally applicable. 


Incorporated Municipal Electrical Associa- 
tion.— At the annual meeting of this association held in 
Edinburgh on Friday last, Mr. J. E. Edgcome (Kingston- 
on-Thames), the hon. secretary of the association, was 
unanimously elected president for 1906, and it was agreed 
that the conference next year should be held in London. 
The following gentlemen were also elected: Mr. S. E. 
Fedden (Sheffield) and Mr. C. D. Taite (Salford) as vice- 
presidents ; Alderman G. Pearson (Bristol) bon. solicitor ; 
Mr. J. H Rider (London), hon. treasurer; and Mr. H. 
Faraday Proctor (Bristol), hon. secretary. Of the reticing 
members of council, Alderman Bruce (Sunderland), Alderman 
E. Elvy Robb (Tunbridge Wells), Alderman J. P. Smith 
(Barrow-in-Furness), Bailie Willock (Glasgow), and Councillor 
Sinclair (Swansea) were re-elected, and the remaining 
vacancies were filled by Mr. R. A. Chattock (Birm- 
ingham), Mr. W. Lackie (Glasgow), and Mr. Day (Bolton). 
The question of loans for electricity supply purposes was 
then discussed, and the following resolution passed: That 
this meeting views with serious apprehension the recent 
action of the Local Government Board in reducing the 
already short periods allowed for the repayment of loans 
for electricity undertakings, and is convinced that such 


alteration is not only unnecessary, but threatens seriously 
to handicap legitimate municipal enterprise; it therefore 
enters ite protest against the very short period now being 
allowed, and hereby empowers the council to take such 
steps as they may think necessary to bring about & more 
equitable and uniform treatment.” Twenty-five years is 
the minimum period desired. Votes of thanks were passed 
to the Corporations of Edinburgh, Glasgow, and Aberdeen 
for their hospitality, and to Mr. Newington for his labours 
as president. 


The Institution —The annual conversazione was held 
at the Natural History Museum, South Kensington, on the 
20th ult, when over 1,400 guests were received by tbe 
President and Mrs. Siemens and the President-Elect and 
Mrs. Gavey. Numbered among tbem were: the Hon. Sir 
W. Arbuckle, Mr. J. Ardron, Sir A. R. Binnie, Colonel 
G. F. О. Bougbey, R.E., C. SI, Sir D. Brandis, the Hon. 
Sir H. B. Buckley, Prof. H. L. Callendar, F.R S., Mr. T. O. 
Callender, Mr. A. Campbell, Mr. W. G. Cavendish-Bentinck, 
Sir C. P. Clarke, CLE, Captain E. W. Creak, R N., 
F. R. S., Sir W. Crookes, Mr. W. Daddell, Mr. S. Z. de 
Ferranti, Mr. R. K. Gray, the Hon. W. C. Gully, Mr. 
Robert Hammond, Mr. C. Hawkaley, Mr. J. S. Highfield, 
Mr. Hogo Hirst, Sir R. Hunter, Captain Н B. Jackson, 
R. N., F R. S, Mr. J. E. Kingsbury, Sir J. N. Lockyer, 
K. C. B., F. RS, Sir H. C. Mance, C. I. E, Mr. W. M. Mordey, 
Sir H. T. Maxim, tbe Hon. Richard Oliver, Major W. A. 
O'Meara, R. E., C.M.G., Mr. W. H. Patchell, Mr. S L. 
Pearce, Prof. J. Perry, F. R S, Sir W. H. Preece, K. C. B., 
F. R. S., Sir W. Shelford, K. C. M. G., Mr. H. Babington 
Smith, C. S. I., Mr. C. E. Spagnoletti, Lord Strathcona and 
Mount Royal, G. C M. G., Sir J. W. Swan, F. R. S., Mr. Jas. 
Swinburne, Prof. S. P. Thompson, F. R S, Sir J. I. Thorny- 
croft, F R. S., Major-General Sir A. Turner, K. C. B, Prof. 
W. C. Unwin, F. R S., Mr. R. W. Wallace, K. C., Mr. A. J. 
Walter, Colonel Sir C. M. Watson, K. C. M. G., C. B., Mr. 
C. H. Wordingham. A varied musical programme was 
rendered by tbe string band of the Royal Eogineers and 
the Leoni Ladies’ Quintette, and altogether a highly agree- 
able evening was spent. In the Reptile Gallery the visitors 
had the privilege of beholding a gigantic specimen of the 
Diplodocus Carnegii, which created mingled admiration 
and awe. It is to be regretted that the date of the con- 
versszione again coincided with the annual convention of 
tbe Municipal Electrical Association. This prevented 
practically all municipal engineers from attending the con- 
versazione, and rendered it a less representative gathering. 


Selective Wireless Telegraphy.—A demonstration 
was given last week by Mr. A. T. M. Johnson at West 
Kensington of his system of selective wireless telegraphy 
and telephony, which he has christened the Johnson Multi- 
tonophic system, and of which a description has already 
appeared in this journal. The inventor claims that by the 
use of bis selective reed interception of messages is impos- 
sible. A miniature sea was provided in the garden, and а 
room at the rear of the house was fitted up as a trans- 
mitting station, a small shed at the opposite end of the 
garden being utilised as a receiving station. The trans- 
mitting apparatus used on this occasion consisted of a 
Ruhmkorff coil, on tbe base-plate of which was mounted a 
multitonophonic reed dise, supported on a sliding pillar. 
To the reed disc armatures with suitably weighted heads 
were attached, in proximity to which tuning reeds were 
adjusted, electric contact being effected in the usual manner. 
The receiving instruments consisted of permanent magrets 
situated in metallic cases, the action of the permanent 
magnets being increased by the aid of electromagnets 
suitably adjusted, immediately above which steel reeds, 
tuned in unison or octaves to those situated on the trans- 
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mitting dise, were secured. The operator revolves the 
reed disc of the transmitter until both the tuning reed and 
ite accompanying speaking reed are situated immediately 
in front of the centre core or cores of the electromagnet. 
He then turns the screw of the contact pillar until the end 
touches the platinum contact in the speaking reed, closes 
the circuit by turning the commutator to the right or left, 
and turns the contact screw backwards or forwards till the 
speaking reed synchronously causes the tuning reed, which 
is the indicator, to vibrate also. When the tuning or 
indicating reed vibrates the operator kaows that the 
receiving station with & similarly tuned reed is getting the 
message through, as it is compelled to vibrate in unison by 
the law of syntonic synchronism. The object of the tuning 
or indicating reed is to show the operator whether the reed 
at the receiving station is acting or not. The responses 
obtained last Friday with the experimental apparatus, both 
in regard to telegraphy and telephony, were fairly satis- 
factory, and we shall await with intereat the result of the 
operations which we understand are about to be conducted 
on a practical scale at ses. 


The Administrative County of London Bill — 
The debate on the second reading of this Bill in the House 
of Commons was expected to take place last night, and 
recent incidents suggest that the proceediogs were of a 
lively character. The promoters feel sggrieved, and not 
altogether without reason, at the action of the London 
County Council in addressing metropolitan M.P.'s, urging 
them to vote against the measure and so dispose of it at 
an early stage, instead of the matter being investigated in 
committee. In their circular letter the Council gave a list 
of objections to the scheme, aud in response to this the 
promoters forwarded a letter of protest to the Council, 
accompanied by categorical replies to the latter's objections. 
Amongst these the company state that their scheme would 
break a vast quantity of new ground, instead of interfering 
with the existing undertakings. It is pointed out that 
the maximum prices chargeable are lower by half than the 
average prices at present ruling in the Metropolis for 
power, and that the charges are subject to revision by the 
Board of Trade. In response to the Council's assertion 
that the case for the Bill is based entirely upon estimates 
of what the company will be doing in 1910, and to a large 
extent ignoresthe fact that the existing electrical undertakers 
are making strenuous endeavours to develop their business, 
the company reply that they have undertaken to set to 
work on the Bill being passed, and that their low prices 
would come into immediate operation. While acknow- 
ledging the endeavours of the existing undertakings to 
increase their field, the company point out that their 
efforte have only resulted in securing 4 per cent. of the 
total power used in the industrial district, and state that 
the promoters of the Bill would enable the existing com- 
panies, by sharing the benefits of concentration, to develop 
power supply without further capital outlay. Regarding 
the fact that the Bill does not contain a purchase clause, 
the promoters point out that the Legislature, when framing 
the enactment relating to electric lighting, did not con- 
template making such a provision in the case of power 
companies. Reference is also made to the fact that the 
County Council did not call a single witness in support of 
their contentions when the matter was before the Lorda 
Committee. The document concludes by emphasising the 
great benefit to the community which would result from a 
cheap power supply. Taken all round, the promoters at 
least make out a case for a reference to committee so that 
the merits of the scheme may be thoroughly threshed out. 
We understand that the company have already entered 
into & number of provisional contracts with local authorities. 


Birthday Honours.—The list of honours issued last 
week in celebration of his Majesty's birthday shows that 
Lord Rayleigh is to be created a privy councillor. His 
lordship’s achievements are so well known that nothing 
remains but to congratulate him. Knighthoods are bestowed 
upon Prof. A. B. W. Kennedy, Mr. J. Clifton Robinson, and 
Mr. J. C. Lamb. Qaite apart from the good work which 
Sir Alexander Kennedy has done in connection with the 
University College, he for years has been looked up to as a 
leading consulting engineer on electrical matters. He has 
been responsible for the design and management of many 
of the most successful electrical supply undertakings, and 
did most valuable pioneering work as the engineer-in-chief 
of the Westminster Electric Supply Corporation. His 
work in connection with the London County Council 
tramways is also well known, and he was responsible for 
the electrical equipment of & number of the tube railways. 
His work in this respect now includes an important equip- 
ment for the Great Western Railway, which is expected to 
be the beginning of a large electrification scheme. No 
doubt Prof. Kennedy’s work for the Admiralty in connec- 
tion with the historic boiler trials is also recognised in the 
honour conferred upon him, which is highly appreciated by 
all electrical engineers. He is a Fellow of the Royal 
Society, and in 1894 the University of Glasgow conferred 
upon him the honorary degree of doctor of laws. How the 
London United Tramways have progressed and become a 
great public boon under Mr. Robinson's management needs 
no recapitulation. His work aleo in connection with the 
Bristol tramways and other large undertakings is marked 
by an individuality which few engineers can equal. Mr, 
J.C. Lamb receives the well-merited honour of knighthood 
in recognition of his valuable services at the Post Office. 
He was, in fact, engaged in this department ever since the 
telegraph system was transferred to the State, and assisted 
in the accountancy side of the transfer. He was one of the 
British delegates to the Submarine Cables Protection Con- 
ferences held in Paris in May and December, 1886, and in 
1889 he was appointed assistant secretary to the Post 
Office. Subsequently he participated in several inter- 
national conferences, and was appointed a Royal Commie- 
sioner on electrical communication with lighthouses and 
lightships. He organised the trunk telephone system of 
the Post Office, and conducted the purchase of the lines 
from the company. In 1896 he became third secretary to 
the Post Office, and in 1897 second secretary. Honours 
have been conferred upon him by foreign Governments. 


The National Physical Laboratory.—A mect ng 
was held on Tuesday afternoon at the House of Commons 
to consider the question of obtaining increased State aid fcr 
the National Physical Laboratory. Mr. R. B. Hald we, 
K C, took the chair, and others present were Mr. A. Cham er- 
lain, Sir R. Jebb, and Dr. Glazebrook. Mr. Haldan', in 
introducing the subject, explained tbat the laboratory, wbich 
was only supported by the State to a very small extent, 
was doing valuable work. Its object was to place the 
bighest science at the disposal of the technical indust ies. 
The acientific knowledge aud skill required was such that 
it was beyond the reach of the individual manufacturer, 
and he must look to some great organisation supported by 
the State to provide it. The National Physical Laboratory 
at Teddington was of immense use in the direction of test- 
ing in a scientific manner the products of industry, o 
carrying out experiments for manufacturers, of undertaking 
enquiries desigaed to obtain accurate standards, and deal- 
ing with scientific problems by which new processes might 
be developed. Its equipment was of the best, and the most 
eminent men were engsged in the work which was being 
carried on. Dr. Glazebrook, as director of the laboratory, 
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gave an account of its aims апа working, remarking that 
in thisrespect we were far behind the Germans, who not only 
realised the advantages of science, but endeavoured in every 
possible way to apply that science to the most modern 
ladustrial developments. English agencies, on the other 
hand, were imperfectly supported, or the machinery placed 
at their disposal was found to be hopelessly inadequate. 
Mr. Chamberlain remarked that in his judgment the great 
educational problem of the future was not how to improve 
our elementary or even our secondary, but how to deal 
with our higbest education. Looked at purely as an invest- 
ment, it was from higher education that we should gain the 
largest return. The National Physical Laboratory was 
performing & most valuable service, but it appeared to him 
that the modern universities were doing much the same 
kind of work. He was all in favour of State aid for any 
such institution, and quite agreed that the amount at 
present accorded was far too little, but he suggested that 
the best plan would be for the various bodies to make a 
united application to the Government. The following 
resolution was then adopted unanimously: “That this 
meeting, being satisfied of the necessity of further State 
aid to the National Physical Laboratory at Teddington, as 
regards both equipment and maintenance, requests the 
chairman and convenors of this meeting to prepare and 
present a memoria] to the Chancellor of the Exchequer 
asking for such additional aid, and that the memorial be 
signed by the members here present, or who, being absent, 
may be in sympathy with its object.” 


Electric Cars versus Motor 'Buses.—At the 
‘Municipal Tramway Conference on Wednesday, Mr. W. A. 
Luntley, of the Wolverhampton Corporation tramways, 
made a contribution to the electric tram versus motor-’bus 
question, bis paper, though comparatively brief, containing 
an excellent review of the general position. He approached 
the subject from two aspecta—cost and quality of service. 
The usual difficulty confronted him in obtaining statistics 
as to the motor bus, few figures being yet available. 
Following expert opinion, he estimstes the working charges, 
including depreciation at about 20 per cent, to be quite 
114d. per mile, and quotes an instance where the figure 
reached 1s, 6d. Taking the average working cost of the 
electric car at 92d. per mile, he shows a substantial margia 
ia favour of the latter. Regarding maintenance and 
renewal of tyres, which is such a heavy item in the motor- 
'bus account, he remarks that tho original cost of something 
over 2d. per mile has been reduced by the makers 
guaranteeing the life of the tyre, but he also pointe 
out that this arrangement may not last. Then, 
in regard to petrol, he suggests that the enormous 
quantity now being consumed may have the effect of 
enhancing the price, so that the motor-bus proprietor is 
threatened with trouble in regard to two most important 
factors. Another point that Mr. Luntley directed atten- 
tion to was the allowance for depreciation. This has 
generally been assumed at about 20 per cent., but with the 
rough work the ’buses will be called upon to perform Mr. 
Luntley thinks this figure may prove inadequate, especially 
as the vehicles are not so substantially constructed as 
trams. Regarding capacity, he emphasises the fact that a 
bogie car has almost double the accommodation of a motor 
"bus, so that the earning power of the latter would be rela- 
tively smaller, and it would be necessary to proportionately 
increase the number of ‘buses to cope with the traffic. 
Touching upon the reliability of the two services, Mr. 
Luntley, while agreeing that it is early to pronounce 
an opinion regarding the motor ‘bus, indicates that 
the complicated mechanism of the latter renders it 
more susceptible to breakdowns. In regard to speed, 


the author considers that, though the motor ‘bus 
may score in narrow thoroughfares owing to its 
elasticity, the tram will show a better average resolt. He 
also predicts that the tram will bave the better of it in 
respect of accidents, as skidding on a greasy rail may be 
more than counterbalanced in tbe case of the motor 'bus by 
side-skids, over which there seems to be no control. The 
author sums up mach on the lines of the leading article we 
published on this subject a few months ago, аз, while he 
recognises that the motor 'bus has a most useful sphere of 
influence in catering for districts where the traffic is not 
decidedly heavy, he holds that the electric tram possesses 
distinct advantages in thickly-populated localities. 


Municipal Trading —Lord Avebury's remarks on 
municipal trading before the Industrial Freedom League on 
the 30th ult. were prefaced by a general statement that 
"the portentous and rapidly-growing increase both of 
municipal and national expenditure has roused the anxiety 
of all thoughtfal citizens.” He illustrated his point by the 
London County Councils tramway system, concerning 
which he said “tbat the Council, having secured a most 
valuable property far below its real value, it would have 
been difficult not to make a profit. The profit bad 
amounted to £293,000, but, as Sir Melvill Beachcroft had 
pointed out, over £200,000 had been received from tke 
northern system under the lease, while the southern 
system, worked by the Council, bad given only £80,000, 
and last year the profit claimed on the southern system 
was only £7,054 on a capital of £2,400,000. It seemed 
clear that if the London County Council had leased the 
southern system, instead of working it themselves, there 
would have been an advantage of over £120,000 to the 
London ratepayers. If the County Council had not pre- 
vented private enterprise from undertaking the operation 
of the tramwaye, but had granted facilities under stringent 
regulations as to the proper conduct of the service, the 
ratepayers would have profited by the arrangement without 
being involved in any risk, and the load of debt now 
incurred would not have stood in the way of other 
improvements." It is not the first time that Lord 
Avebury has commented upon the County Council’s tram- 
ways, and each time he has done so he has judged the 
success of the undertaking by the profits that have been 
made. We pointed out before, and do so again now, that 
this method of comparison between company and municipal 
management is quite a fallacious one. In fact, Lord 
Avebury himself emphasises this by a statement farther on 
in his address with reference to the Manchester gas under- 
taking. He eaid it had been claimed that Manchester 
reduced its rates in 1900-01 by 7d. in the £ through 
municipal trading. This was how it was done. The Cor- 
poration wanted a subsidy of £50,000 in relief of rates 
from the gas undertaking, and as there was no surplus, the 
price of gas was raised 3d. per 1,000ft. in order to yield it. 
This was quoted as a profit. It is clear from this that an 
increase in price to obtain a profit is deprecated by Lord 
Avebury, and yet he condemns the management of the 
London County Council tramways because they have so 
reduced the fares and increased the remuneraticn of drivers 
and conductors that the trams are worked without making 
a large profit. It is rather the value of the actual service 
rendered by a municipal undertaking than to the undis- 
tributed profit that attention should be drawn. At the 
recent meeting of the Municipal Electrical Association at 
Edinburgh the Lord Provost of Glasgow was most emphatic 
on this point, and deprecated any municipal undertaking 
making a profit for the reduction of rates. 

London's Charlottenburg.“ —A little while ago 
there was some apprehension as to the progress of tho 
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scheme for establishing a British technical foundation on 
the lines of Charlottenburg. The committee appointed by 
Lord Loudonderry have jast issued a preliminary report, 
which is prefaced by the observation that: In considering 
the problem laid before us by the Government, we are 
impressed by the fact that the most urgent need in 
scientifio education is the establishment of a centre in 
which the specialisation of the various branches of study 
and the equipment for the most advanced training and 
research should be such as ultimately to make it the chief 
technical school of the Empire.” The report proceeds to 
state that it has evolved & comprehensive scheme for tbe 
purpose, but as private co-operation is essential to its 
realisation a series of preliminary conclusions have been 
formulated. If the various suggestions are found to meet 
with support, the committee anticipate that they will then be 
able to rapidly desigu a definite scheme. The conditions held 
to be necessary to the success of the project are as follows : 
* (1) The gift of a large capital sum (say not less than 
£100,000) for. buildings and initial equipment; (2) the 
gift of a considerable additional site (say not less than 
four acres) at South Kensington ; (3) the willingness of the 
Board of Education to allow their college at South Kensington 
to be brought into a scheme of common government and 
administration ; (4) the similar willingness of the City and 
Gailds of London Institute in respect of their college at 
South Kensington ; (5) the continuance of the Government 
contribution, including the necessary provision for the 
maintenance of the new laboratories and other buildings 
of the Royal College of Science, now approaching com- 
pletion ; (6) the continuance of the support given by the 
Corporation and livery companies of the city of London to 
the Central Technical Collge; (7) the provision (iu the 
proposed College of Applied Science at South Kensington) 
of instruction is certain departments of engineering either 
by new foundation or by transfer and enlargement of part 
of the work of some existing college or colleges— 
eg, University College or King's College; (8) the 
cooperation of the University of London; (9) the 
assurance of а sufficient maintenance fund.“ The 
committee then express confidence that private muni- 
ficence will be prepared to provide a capital sum in 
excess of the minimum which the committee con- 
sider necessary, and thst the additional site will aleo be 
forthcoming. The Board of Education have already 
announced their willingness to allow the Royal College of 
S»ience (including the Royal School of Mines) to be brought 
into the scheme under a common government and adminis- 
tration, and Lord Londonderry recently signified that the 
Chancellor of the Exchequer would probably see his way 
to extend financial support to the proposed institution. 
Several general suggestions are made as to the functions of 
the new institution, and the importance of a fally equipped 
school of mines is emphasised. The proposals are more or 
less in the embryonic stage at present, but the committee 
intimate that the scheme in view may be expected to result 
in the “ establishment of an institution which will be pre 
eminent in its combination of advanced teaching in certain 
branches of applied science, with instruction in pure science 
also developed to a very high standard.” The auguries 
now seem favourable to the realisation of a scheme which 
will provide Britain with a technical university that will 
compare with any foundation in the world, and the com- 
bination of State and private enterprise indicated above 
strikes us as a decidedly happy one. 


The Telephone Transfer.—On the resumption of 
this enquiry on Monday by a committee of the House of 
Committee the municipal witnesses had another innings. 
Mr. H. E. Haward, comptroller of the London County 


Council, while admitting the force of the Post Office con- 
tention that without this agreement the company would be 
able to dictate terms in 1911, pointed out that the company 
would have been in a much greater difficulty by being in 
possession of property useless as a going concern to anyone 
but the Post Office. Moreover, the Post Office had the 
alternative of estalishing at once a system which should 
between now and 1911 compete with the company either 
by way of unrestricted competition or limited competition, 
as it now prevailed in the London area, and in 1011 be 
ready to take over the company's subscribers There 
would have been difficulties in the adoption of this course, 
but the Post Office would after 1911 have been in possession 
of s more modern and better equipped undertaking than 
would be probable if it purcbased the company's plant 
and equipment. No evidence had been given to show that 
the Post Office would effect any substantial saving in pur- 
chasing the company's undertaking in the manner proposed, 
instead of establishing a new system. He considered that 
the agreement treated the company too liberally, and that the 
conditions of sale were not really mere tramway terms.” 
Mr. A. C. Morton, chairman of the Streets Committee of 
the Corporation of London, held that in order to justify 
the agreement it should be demonstrated that it would 
result in a thoroughly efficient service at a much reduced 
rate. Under such circumstances he should favour the 
transfer, but he had not heard any evidence that would 
encourage such a belief. Sir Wollaston Kuocker, town 
clerk of Dover, stated the position of the Association of 
(non-telephone owning) Corporations, which through ite 
Law Committee had passed a resolution approving of the 
Government's proposal, with a view to the early reduction 
of telephone charges, but urged that the Postmaster-General 
should make all necessary provision for safeguarding the 
general interests of municipalities with regard to wayleaves 
and to the bres king up of streets. On Tuesday Mr. W. E. L. 
Gaine, general manager of the National Telephone Company, 
was recalled, and replied to the case put forward on behalf 
of the municipalities owning telephonic systems. He alluded 
to the views of various witnesses that the company should 
be prevented from undercutting rates. But in every 
instance, he stated, the corporations had started under- 
cutting by offering the service at lower rates than 
the company’s. He condemned the internal plant 
employed in the municipal systems as being witb- 
out exception obsolete. Dealing with the main claims 
put forward in behalf of the municipalities, he 
asserted that it was not open to the Postmaster-General 
to renew a municipal license and not at the same time 
renew the company’s license in the same area. With 
regard to the claim of the municipal witnesses to local 
intercommunication between the company’s system and 
those of the competing corporations, and that terminal 
fees should be abolished, he submitted that neither claim 
could be given effect to without disturbing parliamentary 
contracts. Competition in the telephone service was 


impossible if regard was to be had to efficiency and 


economy of working. Ia regard to the question of fric- 
tion between competing local authorities, he stated that 
many difficulties would arise from the fact that in almost 
every case the telephone area comprised a large number 
of local authorities, the Manchester telephone area, for 
example, comprising the districts, in whole or in part, of 
38 separate local authorities. As to the question of 
tariffs, he remarked that no comparison was of much 
value unless the local conditions were carefully examined 
and regard was had to the monetary standards of value in 
the various countries. Mr. John Gavey, engineer-in-chief 
to the Post Office, then gave his views in regard tQ 
technical questions that had arisen. 
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INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION. 
(Concluded from page 913, Vol. XX XV.) 


WEDNESDAY, JUNE 28. 


The second day of the conveution involved a visit to 
Glasgow, where the members were welcomed by the Lord 
Provost (Sie John Ure Primrose) and the convener of the 
Electricity Committee (Bailie Willock). 

The Lorp Provost, in his speech, referred to past 
achievements in electrical engineering as wonderful, but 
thought we were at the day dawn of further progress. 
Electric power distribution would do much to purify the 
atmosphere and render factories possible in semi-rural 
districts, After a few remarks on municipal trading, he 
said that the sure way not to succeed was to depreciate the 
value of municipal service. He thought that the rewarde 
offered by municipalities to those controlling their under- 
takings should be such as to attract the best men in com- 
mercial circles. 

Bailie WILLOCK aleo welcomed theconvention to Glasgow, 
after which a hearty vote of thanks was passed to these 
two gentlemen on the motion of the president. 

Mr. HAMILTON KILGOUR, before reading the following 
paper, regretted that owing to ill-health the same was not 
completed. He also acknowledged the great help Mr. 
Faraday Proctor had rendered him in the preparation of 
the same. 


Notes on Costs and Tariffs for Electric Supply. 


BY HAMILTON KILGOUR, CHIEF ELECTRICAL ENGINEER, 
CHELTENHAM, 


When an electric supply undertaking has but a single class of 
customers, as was generally the case a few years ago, a com- 
paratively simple analysis of the costs of supply is all that is 
necessary in order to determine upon a suitable tariff ; nowadays, 
however, most electric supply undertakings have at least two 
distinct classes of customers, and some have as many as four, 
with the result that a more detailed analysis of costs is essential 
if an appropriate tariff is to bo established for each class. Some 
12 months sgo somewhat extensive inquiries were made as 
to the scales of charges obtaining in various towns for energy 
supplied for traction and as to the governing conditions which 
determined the agreed upon scales, and, through the kindness 
of brother engineers, a considerable amount of useful and 
instructive information was obtained. A study of the data 
disclosed not merely very considerable differences between the 
tariffs, which was quite natural, but also very considerable 
differences of opinlon among engineers as to the proper 
allocations of the costs of supply as between, for instance, 
tractiow and general supply; and several engineers suggested, 
or acquiesced in the suggestion, that a meeting of those 
interested in traction supply should be held in order that a 
general interchange of ideas re traction cost allocations and 
tariffs should take place ; it was, however, found impracticable 
to arrange for this last year. 

The annual convention of the I.M E.A. offers an eminently 
suitable opportunity for the discussion of such a subject as 
** cost allocations and tariffs," because, although certain impor- 
tant premises depend on purely technieal bases, others—equally 
important—and the deductions to be made from all the premises 
depend on purely business considerations—thus, the subject is 
one for discussion by committee delegates quite as much as by 
engineers. Several very interesting and useful papers on costs 
of supply, tarifs, and methods of charging have been con- 
tributed from time to time by members of this association : but, 
mindful of the adage, Omnia mutantur, nos eb mutamur in illis, 
and of the vital importance of the subject to all concerned with 
the management of electric supply undertakings, the submission 
of another paper is thought ju,tified, and these notes have, 
therefore, been written in the hope thit a full and useful dis- 
cussion may result therefrom. To every student of the relation 
between ocs's and tariffs the question, **Oa what do costs of 
supply mainly depend? will inevitably present itself at an 
early stage; and a knowledge of the correct answer, together 
with a proper understanding of all that the answer con- 
notes, is an essential preliminary to any further (useful) 
study of the matter. The correct answer to the foregoing 
question is, ** Costs of supply depend, in general, almost entirely 
upon the liabilities undertaken, and but little upon the actual 
supply given.” The liabilities undertaken are twofold in 
character, since acceptance of anyone as a customer renders 
it obligatory to provide the necessary plant, mains, etc., for 
giviog him supply at the greatest rate he chooses to name 
in his application, and also to so run the plant that the 
customer may have supply as and when he requires it —subject 


only to his not exceeding the rate of supply applied for as a 


maximum. 

The capital expenditure upon an electric supply undertaking 
is, of course, absolutely determined by the total liabilities 
undertaken, or thought to have been undertaken, by the 
acceptance of customers ; hence all annual charges upon 
capital, whether compulsory or optional, are similarly deter- 
mined and are quite independent of whether supply is, or is 
not, actually given to customers. The compulsory annual 
charges are those for interest and sinking fund, and the 
optional those for insurances in respect to property. The 
revenue expenditure* of an electric supply andertaking, or its 
annual cost as а going concern, is obviously divisible into two 
distinct parts—viz., that dependent upon the liability under- 
taken to give supply as and when required by the customers, 
aud that dependent upon the extent to which customers avail 
themselves of their opportunities for taking supply ; these two 
kinds of costs are often called the **oost of get ready to give 
supply and the running oost respectively, and the former 

lus the annual sap a on capital is usually called the stand - 


Ч cost.” No one of these three terms is very aptly descriptive 
of the cost to which it refers, but реша agreement as (о а 
more appropriate nomenolature, it will be convenient to employ 


them. The ‘‘oost of getting ав | to give supply " clearly 
includes all costs of distribution, of meter reading and main- 
tenanoe, and of m ment (in fact, all costs except those of 
rates and taxes and of labour and materials employed at the 
works), since these solely depend upon the number and kinds 
of customers connected, and upon their topographical distriba- 
tion ; it is indisputable also that a part of the works’ costs is due 
to the undertakers' obligation to be always ready to give supply, 
i. e., to have an adequate quantity of machinery running an 
adequate number of men on duty at every moment of eve 
day. The quantity of plant (boilers, es, dynamos, an 
auxiliaries) in use, and the quantity of labour in attendanoe 
thereon, at any particular instant in a works are determined 
entirely by the expectation of load proper to that instant; if 
the expectation is realised energy will be supplied, and coal and 
water used, at certain rates; if the expectation is not fully 
realised energy will be supplied, and coal and water used, at 
less rates; and in the extreme case of the expectation being 
wholly falsified by the load falling to zero, no energy will be 
supplied, and coal and water will be used at the minimum rates 
consistent with adequate provision for coping with the expected 
load. As regards items of expenditure other than those for 
labour (attendance and supervision), coal aud water, it makes, 
in general, very little difference whether the expectation of load 
is fully realised or wholly falsified, or, in other words, whether 
the plant runs loaded or light, according to a given time-table 
of use. The effect of a load may be to htly increase the 
quantities of oil and sundries used, the quantity of boiler scale 
formed, and the repairs and maintenance required; but sinoe 
the total costs of these items are small compared with the total 
costs of labour and coal, small variations in them may be 
regarded as unimportant, especially in cases of bad load factor. 
he usual method of ascertaining the average value of the 
‘* running cost” per unit generated is to subtract the total 
works cost of the six light-load months from the total works 
cost of the six heavy-load months, and to divide the remainder 
by the difference in the numbers of units generated in these 
two periods; not infrequently and more properly, as appears 
from what has been already stated, engineers take for this 
purpose the costs of ooal and water alone instead of the total 
works’ costs. Esch of these two methods will usually 
ive too large a value for the ‘‘running oost" aforesaid, 
u spite of the fact that in most works plant is run 
under less economical condition — i.e., at lower average 
plant load factors—during the six light-load mont 
then during the six heavy-losd months, For works in 
which it is customary to make periodic steam consumption 
tests on each unit of plant (including auxiliaries), and in which 
the coal required per hour 1s known (approximately) for each 
boiler (a) at full steam pressure—stop valve closed, (b) banked ; 
the average value of the running cost" per unit generated 
can be obtained directly from the performanoe records (log 
sheets or summaries of them) of the various units of plant. In 
a modern works with fairly large units the average value of the 
"running cost" per unit generated should not exceed !d., 
unless the circumstanoes are peculiarly adverse. At the 
Cheltenham worke, which have been running for more than 10 
years, and which have rather smal‘ units in consequence of 
both alternating and continuous current supply being given, 
the average value of the running cost per unit generated in 
a certain year was 0°25d. according to the second method of 
estimation described, and 0:251. according to the third; the 
author believes the latter value to be the more nearly correct. 


* Exclusiva of that incurred for and reimbursed by custome s on 
account of mater als and labour supplied for their installations; this 
expenditure includes thet for carbons, t imming, eto., of street lampe, 
which are virtually installation; belonging to the public lighting 
authority. 
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The works’ cost of getting (or keeping) ready to give 
supply " during a particular perlod is, of course, the difference 
between the total works' costs for that period and the total 
“running cost of the energy generated therein; in general, 
it will be found that the ratio of the works’ **oost of getting 
ready to give supply" to the total works’ running cost for 
any year ranges from about 3 to 1 for a bad load factor 
and a small output, up to about 1 to 1 for a very good load 
factor and a fairly large output. The total cost of getting 
ready to give supply is, as stated earlier, the correspondin 
worka’ cost plus the costs of distribution, of meter reading an 
maintenance, and of management ; and the ‘‘stand-by cost is 
the total ‘‘ cost of getting ready to give supply " plus the charges 
on capital. 16 is, therefore, obvious that the ** stand-by cost 
of an undertaking must, in general, be very much larger than 
its total running cost." The annual charges against an under- 
taking for rates and taxes are totally different in character from 
any of the costs and charges previously considered. Thus, local 
rates are supposed to be proportional to the rent a hypothetical 
tenant would be willing to pay for the undertaking, and income 
tax is proportional to the gross profit less an allowance for 
depreciation. Virtually, therefore, both rates and taxes depend 
on the actual, or—as the case may be—-the presumably possible 
trading results, and should be regarded as first charges upon 
the profits rather than as elements in the cost of working : for 
this reason it appears not merely convenient, but also correot to 
take no account of them when considering costs—they have, of 
oourse, to be allowed for when settling tariffs. 

With referenoe to the undertaking as a whole—and so far this 
aspect of it has alone been considered—the conclusions arrived 
at may be summarised as follows : (1) The total annual costs 
are divisible into two distinct parta—(a) ‘‘ stand-by coste," or 
costs entirely dependent upon liabilities ; (b) ** running costs," 
or costs entirely dependent upon the quantity of energy actually 
generated. (2) The profits of the undertaking are subject to 
an annual charge for rates and taxes, and should, therefure, be 
at least sufficlent to defray this charge. In general it is quite 
impossible to ascertain precisely the actual cost of the supply 
given in any particular year to any particular customer ; and 
were it possible to ascertain the supply cost of every single 
customer of an undertaking, the expense of the work involved 
would be prohibitive. It follows, therefore, that it is quite 
impraoticable to frame a tariff which is equitable in the sense 
that it will ensure that every customer is charged his supply 
cost plus a fixed percentage. If, however, the customors be 
grouped into a few distinct classes, each with well-defined 
characteristics in respect to the liabilities of the undertaking 
towards it, and different sapply costs of the different classes 
can often be approximately ascertained, and a tariff, or set of 
tariffs, can be determined which will ensure that each class pays 
its supply cost plus the same percentage. The tariff for each 
class may take the form of a flat rate, which has the great 
advantage of simplicity and the great disadvantage of discourag- 
ing the profitable and enoouraging the unprofitable customers, 
or of a sliding scale based, for instance, on either the Hopkinson 
or the Wright system. 

Every method by which it is sought to divide the total 
annual costs of an undertaking equitably among certain 
different classes of customers must comprise three principal 
operations—viz., (1) the allocation of the energy wasted in 
distribution, and of the energy used in the works. offices, etc., 
between the different classes of customers, so that the 
number of units generated for each class—and, therefrom, its 
total running cost "—may be known; (2) the allocation of 
the total capital expenditure between the different classes of 
customers 80 that the annual capital charge proper to each may 
be known ; (3) the allocation of the total ‘‘ cost of getting ready 
to give supply between the different classes of customers." 
And when theee allocations have been more or less satisfactorily 
made, it remains to allocate the annual charge for rates and 
taxes. Now, each of the three operations mentioned may be 
regarded as comprising two subsidiary and distinct operations— 
viz., the allocation of energy wasted or used, or, as the case 

may be, of cost incurred, specifically in connection with a 
particular class of customers, and the aliocation of energy wasted 
or used, or of cost incurred, without speclal relation to any 
particular class; the former kind cf allocation is simple and 
generally quite easy, the latter is very difficult and sometimes 
exceedingly laborious. 

Until comparatively recently the author thought, as he 
believes many do still, that it was desirable to attempt an 
equitabie allocation of the total annual costs of an under- 
taking between such different classes of customers as those 
taking electric supply of private lighting, motors, public lighting, 
and traction ; also, that by comparing the allocated cost of each 
class with the income derived from it some usefal conclusions 
might be arrived at; he has since become convinced, however, 
that equity has nothing to do with the matter. The proper way 
of viewing the question is to recognise that the total annual 


costs of an undertaking include a genersl es'ablishment charge 
besides the actual annual costs of the different classes of 


customers—the actual annual cost of any given class of customer 
being defined as the amount by which the total annual cost of 
the undertaking would have been less had the class of customers 
never existed and had no provision, therefore, been made for 
giving supply to it. It is necessary to add that, under certain 
circumstances, the actual annual cost (as before defined) of 
a particular class of customers may increase abnormally— 
that is to say, the precise duplication of every individual 
customer may cause the actual annual cost of the class 
to be more than doubled; for instanoe, at a particular 
epoch in an undertaking's history it may easily happen 
that, had a certain class of customers never existed, the 
capital expenditure (and, as a consequence, the capital charges) 
would not have been less to any appreciable extent, and, there- 
fore, that the actual annual cost for the said class of customers 
may be surprisingly small. 
epoch considered it may be possible to distribute the bulk of the 
general establishment charges among the other classes of 
customers, and so to offer s 
ticular class without immediate loss reaulting therefrom. Now 
it is not unlikely that the favoured class of customers will grow 
at a much more rapid rate than the remaining classes, and it is 
possible that it may become more important (in respect to its 
use of energy and to its maximum rate of use of energy) than 
all the other customera taken together, with the result that the 
actual annual cost of this class may increase very considerably, 
and, unless the tariff be revised, may lead to supply being given 
at an absolute loss. The moral is that not merely the actual 
aunual costs of the present, but also those reasonably probable 
in the future, should be considered when settling tariffs and the 
reference is to day-load (motor) customers. 


It may also happen that at the 


ially favourable terms to a par- 


Just as the total annual cost of an undertaking is influenced 


mainly by the liabilities undertaken for giving supply as and 
when the customers generally require 1t, so in rega 
particular class of customers the cost of supply is mainly 
determined by the liabilities assumed with respect to it, and it 
msy be well to briefly discuss now some of the charac- 
teristica in regard to liabilities of the four classes of customers 
previously mentioned—viz., those for private lighting, motors, 
public lighting, and traction. 
towards an individual customer or towards a class of customer 
depends on (1) the maximum demand—posssible and probable ; 
(2) the time or times at which the maximum demand occurs ; 
(3) the duration of the maximum demand or of a demand 
nearly equal to the maximum; (4) the degree of know- 
ledge 


to any 


The liability of an undertaking 


ible with reference to the variations of the 
demana with time; and (5) the periods, if any, during 
which supply may be discontinued. the case of ordinary 
customers for lighting experience has proved that the naximum 
demand, or greatest actual rate of supply, of almost every 
customer is considerably less than the demand possible with 
his installation ; also that the maximum demands of all these 
customers are by no means simultaneous ; the net result being 
that the maximum load, or maximum demand, on the works is 
from 45 to 65 per cent. of the maximum possible load— 
thue, the actual liability, in respect to provision of plant 
(and, in a lesser degree, of mains, etc.) and in respect to 
capacity of running plant, is very much less than the 
spparent liability. Again, with regard to the predicated 
class of customers, experience has demonstrated that the 
time-load curves of one year are very similar, except, perhaps. 
in the first two or three years, to those of another, and that a 
time-table of actual liability can be drawn up with a fair amount 
of accuracy ; such a time-table will show, of course, a relatively 
small liability, except during a few hours daily, in which the 
liability will rapidly increase to a maximum (variable with time 
of year), and then more slowly dimiaish. Discontinuity of 
supply to private customers for lighting is usually possible 
without these suffering inconvenience in the hours of broad 
daylight, but is not possible during the hours of heavy load ; 
hence work on mains is easily arranged for, but spare plant is 
necessary at the works, and, on account of the period durirg 
which the load on the works exceeds 90 per oent. of its maxi- 
mum value lasting for some three hours in winter, the plant 
capacity cannot be taken at an overload rate. 


Mr. H. FARADAY PROCTOR, of Bristol, opened the discus- 
sion, and disclairaed the credit given him by the author. He 
had wished to help, but business had prevented him from 
doing more than discuss the question with Mr. Kilgour. 
He thooght the paper would do much to educate oom- 
mittees and chairmen on the reasons for different charges 
b-ing necessary to various classes of consumers. The grest 
difference even between the lighting of churches and tke 
lighting of streets showed the need for such a variation in 
charges. He agreed with the author's method of ascer- 
taining the running costs. The result obtained of about ; l. 
per unit agreed well with that given in Councillor Siaolair’s 
paper read on Tuesday. The method described of dealing 
with rates and taxes in dividing up the costs was reason. 
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able. A system of different charges which varied with the 
class of consumers was the best. 

Mr. C. E. C. SHAWFIELD, of Wolverhampton, differed 
from the author in his classification of rates and taxes 
amongst the running charges. These had to be paid even 
if no profits were made. A flat rate was not fair to 
different classes of consumers, as, for instance, public- 
houses and offices. He thought that they should have 
power to make higher charges to consumera at a distance 
from the power-house. Rather too much was made of 
calculation of the works’ costs of supply when fixing tariffs. 
They should rather take courage and fix their prices to 
compete with rival undertakings, and then so organise 
their works that the coste were reduced to the desired 
amount. 

Alderman IRVINE, of Blackpool, said that the maximum 
demand system met the case, but that, owing to the diffi- 
culty of explaining this to consumers, he preferred the 
flat rate charge. mmittees had to consider the electors 
.When discussing this question. 

Мг. R. B. LETTCH, of Farnwortb, did not consider the 
maximum demand system satisfactory. A flat rate with 
discounts in proportion to the load factor would be more 
readily understood by consumers. This was what gas 
companies did. 

derman ELVEY Ross, of Tanbridge Wells, thought it 


а difficult matter to find а satisfactory alternative to the 
It was a mistake to ask consumers to 


demand indicators. 
use apparatus involving calculations to determine charges. 
He believed that a flat rate would meet ordinary cases, and 


that special terms should be given to exceptional con- 
He believed that under the Acts they had power 


sumers. 
to make such special agreements. 

Mr. J. F. С SNELL, of Sunderland, agreed with the 
maximum demand principle, and it could be applied, 
generally, by flat rates to different classes of consumers. 
In fixing tariffs a tortuous method of calculation from 
‘present costs was apt to frighten committees. He thought 
it a good method to first ascertain the standing charges 


and works’ costs as at present, then to calculate what 


these would be a few years hence, and fix the tariff between 
the two limits, taking reasonable care to be on the right 
side. He did not agree at all with the author in his state- 
ment that equity had nothing to do with the matter. He 
needed to take every effort to get an equitable system of 
charging different consumers. 

. Alderman PEARSON, of Bristol, advised all chairmen to 
take their engineers' opinions on tariff as they would do on 
methods of working. He had found flat rates with discounts 
up to 50 per cent. for light and 20 per cent. for power satis- 
factory. As regards special charges, the present town clerk 
of Bristol considered that they had powers under their 


provisional orders to give special rates to individual con- 


sumers. Both the distance of the consumer from the 
station and his hours of use should be considered when 
fixing special rates. 

: Alderman Kemp, of Aberdeen, said that all classes of 
consumers should get fair play, and that the demand 
indicator offered the fairest system of charging. Ав 
chairman of both the Gas and Electricity Committees of 
Aberdeen, he was only concerned in seeing that people got 
the best light by either system at the lowest cost. It was 
not i to vary the charge with the distance from the 
works, 

Mr. KILGOUR reserved the most of his reply, but said 
that any system of varying charges with the position of 
the consumer would be unfair. The location of the works 
was determined for engineering reasons, and all within the 
area should be treated alike. 


The Supply of Electricity in Industrial Areas 
from a Municipal Point of View. 
BY COUNCILLOR WILLIAM HODGSON, DEPUTY CHAIRMAN OF 
| SALFORD CORPORATION ELECTRICITY COMMITTEE. 
In the compilation of any up-to-date issue of an encyclop:cdia, 
the article under the title Electricity will require a very 


lengthy, technical, and comprehensive description to convey 
fully the varied uses, recent developments, and capebilities of 


this subtle force, Those interested have only to compare the 


heading under Electricity in the Encyclop: dia Britannica” 
recently reprinted by the Times, to note the very great and 
rapid changes which have taken place since 1879, before which 
year the electrical industry was unknown. The unprecedented 
and striking progress made in 25 years in what may be called 
** commercial electricity " has been very marked and significant, 
& progress much more rapid and extensive than has been 
accomplished by any previous engineering or scientific change, 
not excepting even the great invention and introduction of the 
steam-engine of a century ago, which produced such a complete 
revolutionin the commercial and manufacturing industries of this 
and other oountries. To this very pronounced and momentous 
change and the far-reaching and important effect it has and will 
have upon municipal electrical undertakings may be attributed 
the appearance of this paper. If it is the means of creating 
increased interest by all concerned and of assisting them in 
dealing with the important issues involved, the author will be 
well repaid. 

Electric tramways and railways sre recent illustrations of the 
practical application of electricity, but their advent is only of 
minor importance compared eith the upheaving throughout 
the world which the extensive varied commercial and industrial 
use of electric power is now forcing into prominence. Elec- 
tricity is now generally acknowledged to be the most controllable 
and versatile form of energy yet discovered by man. The near 
future will demand a supply of cheap electric power to be avall- 
able whenever and wherever it is wanted, and whilst making no 
attempt at prophesying, the author is strongly of the opinion 
that the direct use of steam power will wane and become in 
a few years probably as ancient as water mills are now. It 
is this new and unforeseen condition of things, coupled with 
the clearly demonstrated and increasing demand (and to which 
there seems no limit) of recent years for electricity for ali 
purposes, which puts additional responsibility upon the com- 
mittee entrusted with the carrying oot of the electricity **order" 
of municipalities which have already undertaken the genera- 
tion, supply, and distribution of electricity for light and power 
to private consumers and energy for their tramways, and they 
must, therefere, give it the carefal thought and consideration it 
demands. Experiencehasalreadyshownthateveninsoshortatime 
most committees are finding themselves compelled by these 
changes which have been forced upon them to decide—if their 
undertaking is to be of a progressive nature and having regard 
to the size and capacity of plant already installed, which in 
consequence of steady and Increasing demand is rapidly 
approaching its maximum output — whether a further extension 
on a comprehensive scale of such plant or works is desirable. 

Toarrive at a sound conclusion, the members of the committee 
are called upon to consider not only thcir direct responsibility 
to carry out the ‘‘ order " for their corporation to supply elec- 
tricity within the area named, aud in accordance with the 
general conditions of such order," but whether they, as repre- 
senting for the time being the general body cf ratepayers, who 
find the capital and whose pockets are affec: ed, and who аге 
seriously concerned in both present and future prospecta— 
should encourage and promote a further and increased applica- 
tion and development of electricity for all industrial demands. 
They must also guard against what seems to be the tendency 
of the present time—viz., to unduly increase municipal 
liabilities—by taking care that any scheme or extension they 
recommend for adoption shall not only have full consideration, 
but that there must be some reasonable prospect of an 
adequate return from such outlay, and that it will not become 
an additional charge upon the already overburdened rate- 
payers. It is obvious that engineering, commercial, and financial 
policy enter into the question, and each in turn must have full 
consideration by committees when determining conclusively a 
sound future line of action upon which so much depends. 
Electricity works are not now placed under the category of 
„scientific experiments." They have entered into the running 
of commercial enterprises, and the first consideration now is 
whether they can be successful from what is called a business 
or will-it-pay " standpoint, which, after all, is of paramount 
importance, and any new development or extension will have 
to answer (his test. The engineering, scientific, and technical 
section of the undertaking must act in harmony and sympathy 
with, and to a large extent be controlled by, enforced com- 
mercial and financial considerations, these two latter being often 
by their supreme importance placed in front of engineering 
achievements, 

It is universally admitted that the use of electricity for 
almost all purposes has made enormous advances in recent 
years, and there is no sign of the rate of progress slackening. 
In fact, this admission, so very apparent along with detinite and 
conclusive figures which could be given if necessary, declares 
undoubtedly in favour of its still increasing extension. The 
electrical world seems to have entered upon a new and vigorous 
phase, opening up new possibilities and imposing new or altered 
conditions, and it is incumbent upon those responsible to realise 
and grasp intelligently the new state of things, and to lay 
themselves out for coping with this new but pronounced 
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demand, by either adding te their present stations or making 
rovision for others on the most economio up-to-date lines. 

hese conditions being acknowledged, the committee having 
charge of this important branch of municipal work cannot 
assume a passive indifference, and, Micawber - like, wait for 
"something turning up." They must perforce also take 
seriously into their notice the fact that recent events are 
revealing the tendency of bringing into being large power 
companles in different parts of the country with practically 
unlimited capital, whose schemes involve the putting down of 
immense plant with the object of supplying current for all 
раровев сһеаріу іп manufacturing and residential districts. 

hese power companies covering vast areas are now in evidence, 
and have in some cases commenced operations, and they are 
offering prices for a combined lighting and power supply such 
a8 the municipalities have not even thought of—for instance, 
in the neighbourhood of Manchester, contracts are being made 
by a power company at prices varying between zd. and jd. per 
unit. There are also other projected companies now seeking 
parliamentary powers to supply in areas already covered by 
“ orders granted to municipal authorities. 

With these facts before them, and having in view the 

prospect of competition, electricity committees would be unwlse 
in adopting a ‘‘dog-in-the-manger” policy ; they must now 
face the situation imposed upon them, and act in and for the 
Interests of their constituents, and at the same time arrive at 
a clear and definite policy for future working. It must be 
borne in mind that, in order to obtain consumers, the power 
companies have frequently to transmit their power several 
miles, involving heavy capital outlay on cables, and an appreci- 
able maintenance charge. If the power companies can afford to 
supply at the low figure mentioned in spite of the distance over 
which the power has to be transmitted, surely the municipalities, 
with the demand for energy at their very door, can do so even 
better. What, then, is the reason that municipalities have not 
yet been in a position to offer the low rates for power such as 
the power compsnies are now contracting for? The answer 
seems to be two-fold : (a) they have not realised the possibilities 
of power supply on a large scale, and are consequently not pre- 
pared for it; (b)they have hitherto hesitated to lay out the 
large sums of money required for adequately dealing with the 
problem. 
_ With regard to the first reason, it is now evident that there 
is a demand for cheap electrical power, and that the demand can 
be rnet and consumers supplied at a reasonable profit from 
power stations designed on broad lines, but with strict regard 
to economy in both buildings and equipment, such a station 
would probably be designed for high-voltage plant on account 
of the heavy powers to be dealt with, but it would work 
economically in conjunction with a low-tension station, such as 
is usually found in most industrial areas. It would probably be 
possible to shut down the power station altogether durlug 
certain hours of the night, the supply being maintained from 
the low-tension station. In the next place, with regard to the 
financial problem involved in a general power supply, the 
Legislature has placed upon corporations certain clearly defined 
responsibilities—in fact, in their areas they have, generally 
speaking, been given for better or for worse" a monopoly 
of the supply of electrical energy. It is, therefore, the 
duty of municipalities to see that the privileges and advan- 
tages which the power companies are offering the country 
districts are available also for town areas; in other words, 
the municlpalities, having been given a monopoly within 
their area of the public supply of electricity, are bound 
to undertake the supply of power on a sufficiently liberal 
scale to ensure the town manufacturers, often large ratepayers 
and employers of labour, the same facilities as will shortly be 
available in the country, and should they fail in their duty in 
this respect, they must not be surprised if the Legislature 
curtails the present monopoly and grants to power companies 
the rights to supply power to users in municipal areas. 

Large towns, probably towns of 100,000 inhabitants and 
upwards, can undoubtedly deal with the problem themselves in 
a highly economical manner, but it is quite possible that small 
towns may find it advisable to take power in bulk from a power 
company, but local conditions may largely enter into the 
question, and must be carefally considered in each case. It 
must not be overlooked, and may at once be conceded, 
that ratepayers requirlng power have also rights and privi- 
leges which must be recognised and ought not to be set 
aside, and municipalities should learn that it is inexpedient 
to stand between such ratepayers and a cheap supply of 
electriclty for power purposes, which would probably mean the 
increased development of the district. This fact ought to induce 
them to adopt a sound progressive policy, or give facilities to a 
power company to provide what they are either unwilling or 
unable to furnish—i. e., electrical power at the lowest rates. 
Municipalities have many advantages over companies. They 
have compact areas, goodwill, financial strength, and the neces- 
sary parliamentary powers; all that is required is for them to 
meet the exigencies of the situation and cater for the demand 


which has undoubtedly arisen; falling the adoption of this 
course, it is their duty to assist and not prevent others who are 
prepared to do so from carrying out the work. With plant 
rapidly approaching its full capacity, electricity committees are 
now, therefore, faced with the question, and must answer it: 


т _ M Li 


Is new additional plant to be put down by them with a view to 


affording manufacturers a cheap supply of electrical power with 
a probable small margin of profit to the corporation? or is the 
alternative to be adopted— viz., to maintain the present com- 
paratively high price of current, with its tendency to discourage 
large consumers, and so render further extensions unnecessary, 
or, in other words, contribute to their own extinction? The 
author has no doubt that the right decision of the committee 
would be to answer the question in tho affirmative and determine 
upon a progressive policy. 7 

The trend of financial, expert, and progressive opinion is to 
make or produce electricity so cheap that no one will be able to 
do without it. This may be a high and laudable ambition, but 


if that application can only be realised, we cannot tell what . 


advantages it may bring to both industrial and residential areas. 
It is more than an aspiration, it is à probability, and its accom- 
plishment would mean the providing of cheap power for trains 
as wellas trams. 1t would operate docks and canals, it would 
dispense with the unsightly tall factory and works chimneys fot 
ever belching forth dense black smoke, it would shut down the 
thousands of chimneys of dwelling-houses through which the 
air-polluting domestic fires emit their poisonous atmosphere, 
and which are so largely responsible for the fogs experienced in 
our large cities and towns ; in their place we should have cheap 


light, power, and heat, besides other apparent advantages, the 


description of which is outside the scope of this paper. 


In summarising the subject, the leading or principal factors 
which municipalities are bound to give their attention to seem 


to be: (1) the demand on all sides for cheap electricity; (2) the | 
recognised and acknowledged use of electricity as an economic . 


agent in the transmission of energy ; (3) its coming univers 
application ; (4) the claims of their own ratepayers ; (5) the 
effect of the new and increased demand upon present generating 
Stations ; (6) the advent of large power compauies and possible 
competition ; (7) the course of action of those responsible 
ander the new conditions. 


Alderman PEARSON, of Bristol, opened the discussion, 


and said that the Corporation of his city recognised that 
the electrical future of the city was in their hands. 
had no idea of allowing а power company to come in to 
compete with them. The means they took to prevent it 
was to so conduct their undertaking that they could not be 
competed with. They had no fear of incurring a proper 
outlay in exteneions, and did not look upon this outlay as 
an additional indebtedness, but rather as a municipal 
investment. As long as they could raise money so much 
eheaper than a company, he folt sure that their district 
was safe. He thought, however, that if a municipal under- 
taking could not supply power at about 1d. per unit, they 
had failed to fulfil their duties, and must be prepared to 
accept competition. In their case, within six months of the 
power company’s Bill being passed £125,000 was voted 
for new machinery to supply power consumers. It was 
true that they now had to pay about 34 per cent. for 
their money, but companies could not get it for that. The 
recent return made to Lord Camperdown’s Committee 
showed that out of 23 Power Bills which had been passed 
only six of the companies were in active operation. He 
thought that a great. number of the proposed companies 
would never be heard of again. The reason was that it 
was cheaper to supply power to consumers who were 
reasonably near together than when they were scattered over 
a large area. This favoured the municipal undertaker. A 
cheap supply of power also tended to attract manufacturers 
to a town. 

Alderman Түкү, of West Ham, said that there was no 
monopoly conferred on the holder of a municipal order. 


He quoted the case of Finchley to show that by means . 


of overhead wires a supply could be given without 
statutory powers. He thought it was the fault of the 


municipal authorities that there was в risk of their losing 


the sole right to supply electrical energy in their districts, 
and aleo that certain municipal undertakings had not paid. 


Electricity stations had been put down in exceedingly bad 
positions, where the cost of coal transport was great and . 
there was no water for condensing purposes. He thought . 
that they should be more ready to push their undertakings, - 


so as to be in a position to supply any consumer. The 
policy of waiting for an assured margin of profit before 


They 


10 


THE ELECTRICAL ENGINEER, JULY 7, 1906. 


making extensions was responsible for the present position. 
Alderman BuzzEy, of Poplar, also urged those present to 
increase their equipments so as to develop power load. In 
this way, by catering for all consumers, they should be 
able to keep out the power companies. He considered that 
the power company now under consideration before the 
House of Commons would prove, if , to be a 
monopoly which would afterwards have to be bought out 
at a very high price, as the water companies had been. 
He thought that even now the promoters would be pre- 
pared to sell their Bill. 

Alderman BRUCE, of Sunderland, explained the position 
his undertaking occupied as to the supply of power in bulk. 
The area around was in the hands of a power company, 
but under the advice of their engineer, Mr. Snell, they 
had spent £75,000 on the extension of their plant. By 
means of this tbey were able to supply the shipyards and 
engineering works within their ares, and to save them 
putting in their own generating plants. They had one 
contract for five years at the rate of 14d. per unit. He 
questioned the lower prices which were given in the paper, 
and thought that they must be for the supply of high- 
tension current, which would have to be transformed. As 
a result of their power supply, they had been able to give 
& 10 per cent. reduction to their lighting consumers. Their 
power factor had gone up from 17 per cent. to 82 per cent., 
and they expected it would reach 26 per cent. when more 
power consumers were supplied. 

Bailie McPHERSON, of Edinburgh, did not think 
Alderman Ivey's suggestion of supply from overhead wires 
as at Finchley could be generally applied. It was the 
corporations lagging behind which led to the vompanies 
obtaining powers, and they must keep pace with the times 
to check the tendency in parliamentary circles, which at 
present was to encourage company trading. 

Mr. H. FARADAY PROCTOR, of Bristol, said that his under- 
taking were now supplying one consumer at the rate of 
18d. per unit, and he thought that the contract was a 
profitable one. He deprecated any disinclination to trust 
engineers on financial matters, as to supply cheaply was the 
great aim of the engineer. He quoted the American saying 
that an engineer was а man who could do for one dollar 
what any fool could do for two.” 

Mr. A. H. Shaw, of Ilford, said that the Tyneside 
Company were supplying motors and other aocessories to 
their consumers as well as power. Unfortunately, many 
local authorities had not power to do this. 

Mr. J. H. SNELL, of Sunderland, defended the price of 
114. per unit, which one speaker had thought was too bigh. 
He had found that of two private installations in Sunder- 
land the cost of production in one case was 144. per unit, 
and in the other 1:084. He thought, therefore, that the 
Corporation were quite right in charging 1}d. per unit if 
consumers could be obtained on those terms. The Tyne- 
side Company did supply motors, and the loan charges for 
them were heavy. He thought that frequently the elec- 
trical energy was sold at too low a rate, and the loss made 
up out of the high rates obtained for motors. 

Councillor Hopcson, in a short reply, said that the 
holders of municipal orders practically have had a monopoly 
up to the present time. He thought that they should keep 
companies out by supplying cheaply. He could give no 
further details as to the supply for which 44. to jd. per 
unit had been quoted. In his ares they were just bringing 
into force a new tariff, under which motors could be вар. 
plied at 13d. for the first 1,000 units for the first quarter, 
and 1d. per unit for all above this. 


_ At the close of the meeting the members of the associa- 
tion were entertained at luncheon by the Corporation in 
the City Cbambers. Lord Provost Sir John Ure Primrose 
presided, and there were about 350 seated at the tables. 

The Lorp Provost, proposing the toast of The 
Incorporated Municipal Electrical Association," remarked 
that to-day no dwelling could be considered up-to-date, and 
even in the highest sense sanitary, unless electric lighting 
was the method of illumination, and a city could not be 
classed as in the first rank which had horse haulage on its 
tramway system. He ventured, however, to caution both 
officials and members of publie corporations, in seeking to 


further these municipal unde to bear in mind that 
they were founded and built up at great capital cost, in 
these progressive days, without any certain tenure of life, 
and that it was necessary, therefore, that sinking funds and 
reserve funds be built up, and profits not taken for the 
relief of the rates. 


THURSDAY, JUNE 29. 


Extensions to Outlying Areas. 


BY A B, MOUNTAIN, CHIEF ELECTRICAL ENGINEER, 
HUDDERSFIELD. 


The Manicipal Electrical Association, at ita first annual con- 
vention, held in 1896, discussed an important paper read by 
Mr. А. H. Gibbiogs upon Extensions to Outlying Distriots, 
the consideration then being confined to the value of extending 
miins from the central portion of а town to its residential 
suburbs. The discussion upon this paper was most interesting, 
and will well repay members for reading again. To somewhat 
redace the scope of this paper, it is proposed to confine the 
problem to extensions to the urban or rural districts, which in 
so many cases are found surrounding the inoorporated areas, 
and into which the population of such towns has extended or 
is now spreading. In the author's opinion, the subject requires 
consideration from two distinct points of view: (1) the policy 
of extending the area of supply into districts governed by other 
authorities ; (2) the engineering problems connected with such 
extensions. 

Considering, first, the question of policy, it may be well 
to think of the нае development in matters of municipal 
government and the position of our electrical and other 
undertakings in the fature. The work of the municipal autho- 
rities has during the last 50 years been enormously extended, 
not only in the direction of public improvements to streets, 
efficient drainage, public recreation grounds, and other work 
connected with and necessary for the better development of 
public healtb, but the control of such important undertakings as 
the supply of water, gas, electricity, and trams has involved 
the authorities in works in the nature of trading undertakings 
requiring special knowledge and most careful management. 
The са of educstion has still further increased their 
responsibilities. In the author's opinion, the duties of the 
authorities must be still further increased by the addition of 
many other matters, including the work now undertaken by the 
guardians of the poor, as it seems ridiculous to suppose that the 
authorities responsible for the ps government of a city in all 
other matters should not be able to look after its poor, and the 
enlargement of the boundaries of the boroughs or cities to cover 
the areas now under the direction of the guardians must sooner 
or later follow. 

The problem of housing the working classes is now reoeiving 
the earnest attention of the councils of many of our large cities, 
and electric traction has simplified the solution to a large extent, 
by enabling the working classes to live a considerable distance 
from their work. Obviously, the fact of spreading the population 
over a greater area must be of advantage from the sanitary or 
public health point of view, and the renta of houses constructed 
in the outer districts should be considerably lower, but the 
central authority, by adopting this course, would ibly 
reduce the rateable value of ita own area, while inoreasing that 
of the outer districts, and deprive ite trading department of 
revenue, unless these commodities were extended to such areas. 
The fact that large works are now being built in these outer 
districts, owing to the lower cost of land, and in many 
cases lower rates, is a serious matter for the central area 
financially, although no doubt very desirable, as it enables 
the workman to live in & healthy distriot yet close to his 
work. The extension of tramways has largely assisted this 
movement, and if cheap electricity can be provided for motive 
power and lighting a still further drifting of the population 
Should ensue. Many corporations are supplying water and gas, 
and a few are supplying electricity to the adjacent areas, and in 
practically every case are charging from 10 to 25 per cent. more 
outside the boundary of their own area. 

It is difficult, at the present time, to understand how and 
why the existing boundaries were formed, and it would certalnly 
seem extremely desirable to have a readjustment. We find in 
some cases two towns actually side by side, managed separately 
with duplicate undertakings, which could by combination even 
now effect very considerable economies ; or, in other cases, we 
find the central or ргіцсіра! area surrounded by districts in 
which the actual workers of the town reside, whose interests are 
identical with both areas, and yet, in many cases, the question 
of amalgamation has not been seriously considered. By deferring 
amalgamation enormous sums of money have been practically 
wasted upon the duplication of sewerage, water, gas, tramways, 
electrical, and many other works or departments, which could 
be more economically and successfully managed by one central 
authority controlling a large area. The argument of the outer 
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areas is nearly al ways based upon the fact that rates are lower 
in their area than in the central one, but this is only because 
their responsibilities are less, and the advantage in the rates is 
often more than counterbalanced by the increased charge for 
water, gas, and electricity. Ibis exceedingly difficult to define 
the limit of expansion for the boundaries of a town; it must 
depend, to some extent, upon the density of its population and 
the geograpbical surroundiogs; but assuming the question of 
housing the working classes to be a controlling point, the limit 
of residence from the centre of the town would be the time 
which it would be reasonable to allow for travelling night and 
morning, and assuming this to be half an hour, it would mean, 
taking 10 miles per hour as the speed of travelling, that the 
limit of residenoe would be within a radios of about five miles, 
and this would represent an area of 50,265 acres. 

It was not suggested that it is advisable for one town to 
attempt to undertake the supply of other distant towns 
or villages, even although this is quite possible, and might, 
in some cases, prove financially successful ; but it would seem 
to the author to be the actual duty of all the large central 
authorities to extend the electric supply mains into those 
districts immediately surrounding the central area, if it is con- 
sidered probable that future extensions of their boundaries will 
bring these districts under the control of the central authority. 
It this will not be the case, the matter becomes a question 
of municipal trading, and it must be considered upon purely 
business lines. In many cases it will, no doubt, be profitable, 
but the revenue obtainable from the outer districts is usuall 
small in proportion to the capital expended, and althoug 
the price may be increased to the statutory limit, this will 
tend to reduce the demand, and be of little advantage. 
The price to be charged for the energy supplied to the 
districts outside the control of the central authority Involves 
several complicated points: the districts bear no risk of con- 
tributing to any losses upon the undertaking, nor do they 
receive any profit, but they contribute towards the repayment 
of capital or purchase of the works, which eventually belong to 
the central authority, so that the charge might be uniform 
throughout the whole area, if it were not for the fact that the 
cost of supplying such outer districts, owing to the increased 
capital outlay per consumer, is more than for the central pasition 
of the area. In most cases an additional charge of 10 per cent. 
would be ample protection, and, as will be shown later on, the 
cost of supplying electricity in the case of a small village 
installation is so low that it is doubtful if more thau this could 
be obtained. If it be considered desirable to supply the 
outlying areas, a commencement should be made as soon as 
possible, because the neighbouring power company will certainly 
endeavour to supply these areas, and should they succeed and 
the area afterwards become amalgamated, it will no doubt be a 
costly operation to buy out the company. 


ENGINEERING CONSIDERATION. 


Assuming that there are outlying districts within five miles of 
the centre of the town, and that such districts have a scattered 
residential population, with the houses on the sides of the main 
roads or in the form of small villages, it is obvious that the- cost 
of mains per consumer will be very much heavier than in the 
central portion of the area, and it is also a fact that the revenue 
or units sold per lamp is less; consequently, it would not be 
profitable to undertake the supply upon the same lines adopted 
in the town unless such supply was a high-pressure one. But 
as most towns, owing to the development of traction and motive 
power, are now generating high-pressure alternating currents, 
the cost of mains may be, by the use of sach high pressure, con- 
siderably reduced, and it is comparatively easy and economical 
to deal with extensions within the limits suggested. It is, of 
oourse, quite impossible to apply general rules to individual 
cases ; the conditions will probably not be identical in any 
two areas, but if the outer districts to be supplied are of a 
residential character, the most suitable and economical arrange- 
ment would be to carry the high-pressure alternating current 
either one, two, or three phase by underground mains to the 
approximate centre of each village, reducing the pressure by 
Static transformers and distributing by overhead wires. 

The methods adopted for transformation and distribution 
will, to a considerable extent, depend upon the magnitude of 
the demand ; if large, rotary converters can be employed with 
direct-current distribution, but in most cases it will be found 
more economical to employ static transformers, and the fact that 
the latter require practieally no attention will help considerably 
to reduce the cost of supply. One of the advantages of alter- 
nating current for distribution is that the drop of pressure does 
not matter for isolated consumers. It will no doubt, often 
happen that an extension of perhaps half a mile is desired to 
reach some important detached residence ; this would probably 
mean a drop of 20 volts or more upon the main, with which 
variation it would be impossible to supply satifactorily, but by 
fixing a regula transformer at the consumer's house the 
pressure may be kept constant and a considerable saving in 
oo a effected. The cost of connecting consumers who will 
only contribute a small amount of revenue is, however, con- 


arrangement ; 


siderable if the distribution is by means of underground mains 
and service. The author has found from actual experience that 
the average cost of connecting consumers by underground low- 
pressure service is about £7. By adopting overhead wiring for 
distribution, the average oost of the service is reduced to about 
£4, in both cases meters and fuses being included. 

The cost of overhead mains in a system where conductors 
of small sectional area are to be used may be put at about 
half the cost of underground mains, the heavier the main the 
lees being the advantage of placing the same overhead. There 
are other advantages with an overhead distributing system 
which make it particularly suitable for outlying areas. Exten- 
sion may readily be undertaken to detached houses, at little 
cost, and with practically no risk of capital, because the p 
and wires may be taken down if desired, and used elsewhere. 
The area of the main can at any time be increased by simply 
putting up a larger wire in place of the smaller, which is then 
avallable for use in other places, so that very considerable 
extensions may be undertaken with a very small expenditure 
of capital at the commencement. The connection of consumer's 
premises does not necessitate the cost and annoyance of disturb- 
ing the surface of the roadway or footpath. The cost of 
maintenance compares favourably with underground mains, and 
repairs are of the most simple kind and do not involve skilled 
supervision. At present, however, the feeling against overhead 
mains seems so strong that it is only possible to obtaln consent 
for their erection in the more enlightened areas. 

Ia some cases the district council may prefer to purchase 
in bulk and distribute themselves. From the consumer's 
point of view there is little to be sald in favour of this 
it must increase the charge, due to the 
extra engineering aud clerical supervision ; it will cost 
the central authority very little more to keep io order 
50 extra meters, take readings from the same, and render 
and collect the accounts, whereas the district council 
would require to engage someone to do this work and 
generally supervise the distributing system, which would 
cost from 103. to £1 per consumer. ‘This useless addition 
to the cost will make it very difficult in small places to 
obtain consumers. The preesurs at which the supply is to be 
given should have careful consideration; It is essential that 
the small houses and cottsges should adopt electricity, and in 
such cases the cost of lighting is the important factor, which is 
materially affected by the efficiency of the lamps, and, since a 
lamp cf 5 c.p. and 8 c.p. will predominate, the lower the voltage 
can be kept the better. Bat the low cost of supply, although 
most important, will not be sufficient to induce the small con- 
sumers to adopt electricity. Prepayment meters, with or 
without free wiring, are essential, as the working classes, as 
a rule, are unable or unwilling to pay bills rendered quarterly 
or half-yearly. | 

There are several advantages in supplying the surrounding 
areas. The load factor is improved, due to the following facts: 
The market dsy in the town is usually the village half-holiday. 
Fogs, thunderstorms, aud dark clouds seldom cover the whole 
area at the same time. The demand being mainly for residence 
lighting, the load upon the works will be prolonged until late in 
the evening. The street-lighting which may be obtained is of 
considerable assistance to the revenue and the load factor, and 
if overhead wiring is adopted the lamps may be fixed most 
economically upon the poles and a switch wire run back to a 
central position, so that all street lamps may be switched on or 
off from one point without the expense of lamplighters. The 
enlargement of the demand reduoes the proportion of the 
standing charges per unit sold throughout the whole area. 

To give some idea of the comparative oost of supplying from 
a small village installation and by means of в extended 
from a central area, and to emphasise the importance of keep- 
ing down the capital expenditure, rticulars are given of an 
existing installation just completed by the author, and the 
estimated oost of supplying from a central source by under- 
ground and overhead distributors. The population within the 
area is approximately 4,000, the estimated number of lamps 
which will be connected at the end of the second year, 2,800 


of 8c.p. The revenue, based upon the present consumption, 
will be as follows : 
16,760 unit: sold to private consumers at 441. per unit... 2330 1 8 
5,940 unius per 40 street lamp . . . . 40 0 0 
Meter ent КӨЗ ~ 20 0 0 
£390 1 8 
Capital Expenditure, District Cuuncil's Installation. 
Cost of generating works having a capacity of 68 kw.— 
gas-engioes, dynamoe, and switchboard ................ _ £1,400 0 0 
Overhead wiring &4 miles, cervices and meters for 80 
consumers, 40 atre: t lamps. . 690 0 0 
25,000 0 


Central Supply with Overhead Distributors, 
Proportion of cost of generating worke, 68 kw. at 220... £1,360 0 0 
Fouc miles of 2,C00-volt feeder cables with & capacity of 00 
10 
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Sub · station and transformers . . . . 110 0 0 
Бу miles of overhead wiring. . .. .. . . 
80 services and meters . V „ +1600 0 0 
40 street lamps. ... . e . . . . e ens 
£4300 0 0 
Central Supply with Underground. Distributors. 
Proportion of cost of generating works .................. .£1360 0 0 
Four miles of feeder cables . . 1,230 0 0 
Sub- station and transformers. . ceses: к 110 0 0 
54 miles distributing cable. . . .. . 1950 0 0 
80 services and 40 street lamps . 700 00 
£5,350 0 0 


The Cost of Supply, District Council’s Installation. 
Pence per unit. 


Total cost for 20,000 unite, excluding capital charges . . . 2 
Interest and sinking fund charges, 6 per cent. upon £3,000..... 216 
= 85678. 10d. C4 41 


Supply from Central Area with Overhead Distributors, 

Total ccst for 20,000 units sold in the outer ares, excluding 
оарїїа1 оһагдев ..........................................—..........—.... 100 
Interest and sinking fund charges, 6 per cent. upon £4,300...... 8 09 
= £340, 16s. 8d. 4:09 

Supply from Central Area with Underground Distributors, 
Total cost for 20,000 units sold in the outer area, excluding 


jsp pri p Mte" 
Interest and sinking fund charges, 6 per cent. upon £5,350...... 


= £404. 3s. 4d. 4:85 


From the above statementa it will be seen that by adopting 
overhead wiring а difference of 3d. per unit could be made in 
the charge, which, as already pointed out, is of the greatest 
importance when dealing with small consumers. The com- 
parisons are, of course, only true during the first few years. 
As the feeders become loaded the capital charges per unit are 
reduced ; the proportion of the capital allowed for the gene- 
rating works is also reduced, due to the improvement in the 
load factor. In conclusion, the author trusts that this paper 
and the discussion which may follow will be the means of 
stimulating local authorities to develop their electrical under- 
takings and carry light into many of the dark surrounding 
areas, 

Мг. S. L. PEARCE, of Manchester, said that the subject 
of the paper was a most important one, but that the 
extensions to supply outlying areas were often inadvisable 
from an engineering point of view. In Manchester they 
had found that the high cost of supplying certain areas 
taken into the boundaries, had prevented them from using 
the powers which they had to do so. He thought it 
inadvisable to charge a higher rate to these outlying areas. 
He had not found that any improvement of load factor 
resulted from the supply to the districts which had been 
connected up. A high-tension transmission must, of course, 
be used for such work, and he asked for further information 
as to the successful employ ment of three-phase distribution. 
He advocated that the number of sub stations employed 
should be kept down, so that large and economical units 
could be employed in the same. He had not found 
the Board of Trade unreasonable in giving their 
consent to overhead feeders, but the consent of small local 
authorities was exceedingly difficult to obtain, even for 
the supply of tramways in rural districts. He warned 
those present against being led away by outside considera- 
tions to increase their unremunerative expenses on mains. 

Мг. R. A. CHATTOCE, of Birmingham, considered that 
the supply of outside areas by a corporation was a con- 
siderable assistance to the absorption of those areas at a 
later date. He saw no reason for a five-mile limit, and 
proposed rather to supply all districts which housed the 
working classes of the central area. Up to the present 
Parliament were not inclined to assist the efforts of the 
corporations in this direction, and Birmingham had power 
to supply in bulk in certain areas, but not to distribute. 
He thought this was a mistake, as it involved a double 
profit. The Board of Trade were not unreasonable as 
regards overhead wires. He advocated supply being 
given for a radius of 14 to 2 miles from the sub. 
stations. The proposed 10 per cent. extra charge was not 
feasible, in his opinion, and it was against the clause in the 
provisional order as to uniform rates of charging. 

Councillor McGaut, of Birkenhead, did not see why 
ratepayers in the central area should supply outside the 
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area at а loss. In Birkenhead they charged such areas at 
1d. extra per unit, and the Board of Trade had not objected. 

Mr. J. G. GRIFFIN, of Swindon, described how boosters 
should be used to supply outlying areas. With these con- 
nected between the main bus bars and the spsre bus bars 
to which the long feeders were connected, considerable 
saving in copper could be effected. The system could be 
used up to a distance of tbree miles. 

Mr. J. K. BRYDGES, of Esetbourne, believed in charging 
higher rates to outlying districts, and had arranged to do 
so in one case, before the applicatlon was considered by 
the Board of Trade. His committee in this case had 
secured a three years’ guarantee froin large householders 
in the district, which ensared the Corporation against lose. 
He employed boosting transformers in the feeders and 
shared id. per unit more. 

Alderman Hey, of Halifax, said that the local ambition 
of small authorities frequently led them to lay down plant 
where it was quite impossible to make it pay. Two small 
areas outeide Halifax bad done this, and were now keen to 
supply current to his Corporation. In one case a refase 
destructor had been put down, from which the authority 
wished to supply the trams. Hardly enough refuse, 
however, could be obtained to light a few arc lamps in the 
streets. 

Mr. A. E. HADLEY, of the Electrical Company, L'mited, 
lamented the fact that we were behind other countries in 
the supply of small communities, because overhead wires 
were not used. He knew of one district on the borders of 
Russia where 20 small villages, with from 200 to 300 
inhabitants each, were supplied on the high-voltage three- 
phase system by overhead wires. Three-phase distribution 
was used, and the undertaking showed 74 per cent. profit. 
In this country 40 miles of 20,000-volt overhead line had 
now been arranged in the county of Darham. This would 
enable collieries to be supplied which could not otherwise 
be reached. He thought it would do good if the 
municipalities made it clear to Parliament that progress 
was seriously impeded by difficulties in obtaining rights to 
put lines overbead. 

Alderman PEARSON, of Bristol, gave particulars to show 
that Parliament did not favour & local authority going 
outside their area. In Bristol they wished to supply a 
detached portion of the borough at Avonmouth some six 
miles away, and bad been refused by Parliament wayleaves 
through adjoining districts. The power companies which 
now surround most of our large towns were, of course, the 
strongest objectors to such wayleaves, and to the extension 
of municipal supply to outlying areas. He gave some 
amusing incidents of the extreme difficulty of extending 
municipal boundaries which could only be done by a long 
parliamentary fight. 

Councillor CHATTERTON, of Huddersfield, held that 
personal questions rather than business or engineering 
reasons decided the matter before them. The members of 
small local authorities had a very high opinion of their 
own importance, and opposed anything which tended to 
detract from the same. After chaffing Mr. Mountain 
because he had supervised the laying down of one 
independent plant in an area outside Huddersfield, he 
advocated a cheap supply to keep power companies out of 
their areas. They must also see that their capital account 
was not ioflated by items which ought to be met out of 
revenue. 

In reply, Mr. MOUNTAIN said that the districts round 
Huddersfield were smaller than those round Manchester 
and more dependent on the central area. He thooght that 
this accounted for the fact that his load factor had been 
improved. They had an increased output from the supply 
of these outside districts, but the maximum load was not 
incressed. He used three-phase current for transmission, 
but distributed as three single-phase currents. He had 
actually carried out overhead wiring with the approval 
both of the Board of Trade and the council of the outside 
district. He was pleased to find that, as a rule, the chair- 
men who had spoken agreed with an extra charge being 
made, as it was not right that the supply should be given 
at the cost of the ratepayers. This extra charge would 
afterwards be an argument in favour of incorporating the . 
area in question, 
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Electricity Supply by Fiee Wiring and Prepay- 
ment Meters. 


BY ALFRED R. SILLAR, OHIEF ELECTRICAL ENGINEER, 
COLCHESTER, 


The object in bringing this paper before the association is to 
glve a few hints to those station engineers who have never 
seriously considered the introductlon of free wiring and the 
supply of current by means of prepayment meters into their 
towns. The reason that prompted the author to write this 
paper was the bus of a clrcular letter which was kindl 
supplied to each chief electrical engineer by Mr. J. B. Mitchell, 
of Woolwich, this being a summary of replies received by him 
with regard to free wiring. In this summary the author was 
very much surprised vo see that several electrical engineers of 
large towns had definitely stated that they did not encourage 
this system of supply, as it caused a considerable amount of 
trouble, and there was nothing to be made out of it. His reply 
to the gentlemen who made these statements is this: Your 
undertaking has to compete with the local gas company or 
department in the supply of lighting and power, and if you 
cannot compete with them in the smaller branches of the 
business the competition is not real, and your undertaking must 
be the loser by it.” 

The supply of electricity by free wiring and slot meters 
is one which affecta the residences of the lower, middle, and 
working classes almost entirely, together with a large number 
of small shops, the tenants of which live from hand to 
mouth, and cannot afford to spend money on an installation. 
These small consumers can be brought to be a very useful 
source of supply, and at the same time they will be found to be 
a first-class method of advertising the light, and the author is 

pared to prove that since the introduction of free wiring he 
has received a number of applications for current on the ordi- 
nary system, which he would not have had had it not been that 
the consumer was recommended by a working-man who had 
already got a supply in his cottage. If distributing maius have 
to be laid in streets before a supply can be given on these lines, 
great care should be exercised as to the value of the class of 
property therein before determining a move. The author finds 
that a road filled with houses built some 30 or 40 years ago, and 
tenanted at about 5s. 6d. a week clear, will not give a single 
application when canvassed, whereas a road with fairly new 
property of from five to ten years’ standing, renting at about 7a. 
a week clear, will bring an application from nearly every other 
house. The usual type of house which makes the best consumer 
is the one with about six rooms, with or without an entrance 
The man who wanta eleotricity in his house is the better- 
class artisan and shop assistant who is accustomed to have 
it at his work and knows the benefit of it, and at the same 
time the author finds that a large number of labourers, ware- 
housemen, etc., earning not more than £1 a waek avail them- 
selves of a supply. 

With regard to canvassing, the author’s method of procedure 
has always been as follows: While the cable is being laid in the 
road two oircular letters are forwarded to each house. The first 
one explains that a supply will be available immediately, and 
sets forth at length the advantages of eleotric lighting over other 
methods of illumination. The second circular is given verbatim, 
as it may be useful to engineers who have not yet adopted this 
system : I am directed by the Electric Light and Power Com- 
mittee to Inform you that they have established a system of 
electricity supply in the borough by means of free installation 
in conjunotion with penny or shilling in the slot meters at the 
option of the consumer. In the case of business premises the Cor- 
poration will supply any number of 16-c.p. or 8-c. p. lights fitted 
to pendants or brackets, together with the necessary wiring, 
switches, etc., providing that the consumer can show that these 
lights will be in use a reasonable number of hours during the 


year. In the case of residential premises four lights would be 

installed as above in the following positions : 

НАП T - one 8-o.p. pendant or bracket, one switch. 

Front room. . one 16 0. p. " ii " 
WR . One 16 C. p. íi ii 1 

Kitchen . опе 8 с.р. з 10 íi 


Any reasonable alteration to the positions of the above lights 
will be considered by the borough electrical engineer, and any 
farther lights will be supplied and fixed by the Corporation 
upon the payment of 8s. each. The cost of current supplied to 
the consumer under this system would be as follows: for a 
16-0.p. lamp, about three hours 1d.; for an 8-c.p. lamp, about 
54 hours 1d. In order to keep consumers’ lamps in as good a 
condition as possible, a new lamp will be given upon application 
ab these offices after the consumption of each 40 units registered 
on the meter. In all cases premises will be oonneoted to 
the Oorporation’s mains free of charge. My representa- 
tive will call upon you in a few days time and will give 
you any further information you may require." These two 
circulars are enclosed in an envelope and addressed ** Important " 
with slip steting that a representative will call upon a certain 


day, and they are followed up with an evening visit by one of 
the members of the staff, usually the chief clerk, who is in a 
position to explain any details which the would-be consumer 
might not understand. The representative also takes with him 
come copies of the agreement, and anyone deciding to take a 
supply fills up this form and has it witnessed. This agreement 
has been purposely kept as simple as possible, so as not to 
frighten intending consumers, and is made between the town 
clerk as acting for the Corporation, the consumer, and the land- 
lord. The use of the agreement 1s to keep the installation in 
the hands of the Council, to insure access to the installation 
at all reasonable times, and to prevent the consumer or 
landlord from interfering with it. 'The consumer or the land- 
lord may purchase the installation any time on payment of 
the full value, and the Corporation reserves to itself the right 
of removing it at any time when it might be considered 
necessary. The author has, up to the present, no scheme 
whereby the consumer can be compelled to use the current for 
a given time and not return to gas, as he is given to under- 
stand that the legal difficulties in connection with a clause like 
this would be very great. A word of advice with regard to 
canvassing may now be given. The best man for the work is 
one who is thoroughly acquainted with the townspeople, and 
when the population does not exceed 100,000 some member of 
the office staff is sure to be found with this qualification. At 
the commencement the author employed a regular canvasser, 
but he quickly found that this was wrong, and at present all the 
canvassing is done in the evening by a clerk, as this has been 
found to be the best time of day to interview the class of con- 
sumer in question. 

The author now passes on to the inatallation and the method 
of fitting up premises. The Corporation do not undertake 
any work in connection with free wiring, bat a specification 
is issued for 50 installations at a time and given out to a 
local contractor. In the cottage or dwelling four lights are 
supplied, the one in the hall being merely an encouragement 
for obtaining consumers, as the revenue from it is practically 
nil, and the other three—those in the front room, back 
room, and kitchen—always pay their way. Consumers 
are also given the option of having the hall light fixed in a 
bedroom as a further inducement, the gas company only allow- 
ing three lights and making an extra charge for anything further. 
The present cost of these installations, taking 50 at a time, is 
35s. per house exclusive of the lamps, which are supplied direct 
from the department, and the total cost of a house wired as far 
as the meter is, therefore, about 393. In laying the service 
main where the applications are sufficlently numerous, the cable 
is looped from one cottage into the next, in some cases three or 
four being connected in this manner. The average length of 
twin ?/; valcanised cable per house is 12 yards, and this, 
with the cost of the joint- box, house terminal box, 
meter board, meter, and the men’s time laying and бл 
averages over the whole of the installations £4. 19з. 54. 
The greatest item of cost attached to free wiring is that of the 
prepayment meter, and although there are a number of meters 
on the market at a fairly cheap price, the author has found by 
experlence that it pays in the long run to geb a meter which 
will be as nearly reliable as possible, even if the cost of it is 
considerably higher than the average. Аб the present time he 
is using three different types of meters, two of the mercury 
motor and one of the shunt motor type. Of these meters he 
considers that the mercury is the better, as the great trouble of 
the motor stopping through a dirty commutator is avoided. 

A large number of defects are continually showing them- 
selves in the present designs of slot meters, and the author 
believes it will be some years before the manufacturers will 
properly perfect them. In one type of meter in use at 
Colchester, discs are used to actuate the working in order to 
avoid stoppages through inequalities of the coins. The discs, 
however, are nob a success, as they frequently get hung up in 
the mechanism of the meter and stop it while keeping the 
current on. With regard to the meters which are directly 
actuated by the coins, those with a long distance to travel 
should be avoided, as the shorter the way that a coin has to go 
the less chance it has of sticking. Some meter makers like to 
guard their penny meters against the possibility of a halfpenny 
working them, and also to try to prevent a disc or token being 
used of slightly larger or smaller diameter than a penny, but 
the result of this is, that when a bent or oval coin is used the 
meter hangs up, and the consumer gets his light for nothing. 
In a prepayment meter the motor and dial must be kept abso- 
lutely separate from the receptacle for the coins, and most 
meters have two different sealing doors fitted. The author has 
tried a good many different types of lamps on the slot system, and, 
amongst others, some very high efficiency ones, which gave nearly 
25 per cent. more light for ths money, but owing to the complaints 
of blackening he has gone back to a first-class four-watt lamp, 
and finds that it cannot be improved upon this type of supply. 
With regard to the most popular type of meter. In the initial 
stages of free wiring, on the canvass form the question was asked 
as to whether penny, sixpenny, or shilling meters were desired, 
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and practically the whole of the replies were in favour of the 
shilling meter. Since, however, the system has been started 
the author has found that a certain number of applications from 
the poorer parts of the town have been received for penny 
meters. At the present time there is one penny meter in the 
town to every three shilling meters, and he has never yet had 
an application for a sixpenny slot meter. 

The price for current charged up to the present has been 6d. 
per Board of Trade unit, as compared with 5d. less 5 per cent. 
for cash received from ordinary consumers, and the difference 
allows a sum of 1d. per unit for the repayment of the installa- 
tlons. Since April 1, however, the price to ordinary consumers 
has been reduced to 44d., and the slot meters are being changed 
by means of replacing the change wheel to supply current at 
544. per unit. As the slot consumer pays cash for his supply, 
the author always considered him entitled to the 5 per cent. 
benefit given to the ordinary consumers, and he has lately 
introduced a plan whereby any slot consumer having used 
over 40 Board of Trade units can obtain a new lamp by 
calling at the offices, where the claim is verified by reference to 
the meter register. The supply of these lamps serves a double 
purpose, as not only does it assist the consumer to replace 
his lights without any oost to himself, but it also keeps up 
the consumption of electricity and the revenue from these 
installations. 

The author will now deal with the method of reading and 
collecting. At the end of every three months during the 
summer half-year, and every month during the winter, all 
prepayment meters are visited by an assistant from the meter 
55 and also a clerk from the borough accountant’s 
office. The assistant reads the meter and registers it on 
& card, checking the money taken from the meter by the 
clerk. The clerk deals with the cash, and makes a similar 
check of the reading, and should there be any coins over 
and above the amount of the reading, which would represent 
current pald for but not consumed, these are returned to the 
meter. The working parts and dial of the meter are kept sealed 
by the meter department, and the cash part is locked with a 
Tourtell patent lock, the seals of which are kept by the 
accountant’s department. 

We now come to the principal question to be dealt with in 
this paper—that is, as to whether an installation on the slot 
system is a paying concern or not. First of all, to do this, some 
figures are given in relation to these installations which have 
been taken from the books of the department. The number of 
consumers dealt with are those which have been running 
throughout a complete financial year. 


TABLE A, 
Number of consumers, 82, 
Units supplied, 7:455. 
Units sold per consumer per annum, 90:6. 
Amount received per consumer per annum, £2. бз. 4d. · 
Average cost of installation complete with lampe, £2. 83, Id. 
Average cost of meter, terminal box, and service cable fixed, £4. 193. Id. 
Average cost of meter, etc., per equivalent oct lamp, 128. 3d. 
Average cost of meter, terminal box, service cable, eto., to the ordinary 
consumer per equivalent 8-0. p. lamp, 1s. 11d. 
Number of lamps actually connected. 422, 
Number of equivalent 8.0. P. lampe, 655. 
Number of lampe connected per consumer, 5:14. 
Number of equivalent 8-0. p. lamps connected per consumer, 8'11. 


In the second table the author proposes to show the financial 
result per installation, and to do this he must first give the cost 
of production, etc., at Colchester. The total cost for generation 
and distribution during last year was 1 70d., and the cost of 
interest and redemption divided by the number of units gene- 
rated was exactly ld. In addition to these, it will be seen in 
the figures given above that the cost of meters, service mains, 
etc., for slot consumers is more than six times as great as the 
average oosb of meters and service mains of ordinary consumers, 
being in the case of slot meters 12s, 54. per equivalent 8.c.p. 
lamp connected as against ls. lld. to ordinary consumers. As 
the cost of the installation is to be written off in five yearly 
instalments of 20 per cent. each, this amount will, of course, 
very largely reduce the profits on this system of supply, although 
it must be borne in mind that when the cost of the installation 
is pald off an additional profit of about 10s. per consumer will be 
realised. The author understands that some towns have obtained 
a special grant from the Local Government Board allowing them 
to borrow money for the installation costs of free wiring, but he 
m шша to pay for his system by means of an overdraft at 
the bank. 


TABLE B. 
| Revenue 
906 unite at ба. por unit . . . . . . .. £2 5 4 
Expenditure, 
Coat of generation and distribution, 90:6 units at 1-7d....... 0 12 10 
Standing charges on 90:6 units at 1d. per unit.. os 0 7 6 


Re dr oi installation at the rate of 20 per cent. on 
. Өз. 1 e. (E ORC RRO CeO ES вот оо в 00 с Lad 
Additional interest and sinking fund on slot meters and 
service mains at 64 per cent, on £4, ds, Gd... . . 
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Oost of lamp renewals at 4 per cent. of the revenue . 019 
Net profit per installation.... . . 08 2 
Total. ——— ———  À £8 5 4 


After five years have elapsed, and the cost of the installation is 
paid off, the net profit, taking the above figures standing as they 
are at present, will rise to 17s. 93. per installation. 

In conclusion, the author would remark that with all their 
troubles, which are sure to include faulty meters, extra oost 
for inspection and collection, and the inevitable consumer who 
never will get his oorrect amount of light for his money, he 
can only repeat what was stated at the commencement of this 

aper—viz., that this type of consumer is well worth catering 
or, if only for the competition which it brings to the gas com- 
pany or department, and the advertisement which is the 
undoubted result. 

Mr. R. B. LEACH, of Farnworth, opened the discussion 
on the above paper, aud disagreed with a number of the 
figures published. The average income of £2. 5s. 4d. per 
installation was in his opinion too high, as the kitchen light 
was the only one used regularly. He also queried the cost 
of installation, which averaged only 9s. 9d. per light wired. 
He had found the slot meters unreliable. He did not think 
that with electricity at 544. they could meet gas com- 
ре ов in many places unless much more economical 
amps were obtainable. 

Mr A. Н. Suaw, of Ilford, had had oonsiderable exps- 
rience with the supply of small consumers in the way 
described by the author. With 123 houses, each with six 
lights, the average revenue was £1. 5s. 10d., which was 
below the author's figure. In Ilford they had supplied no 
shops on this system, which might account for the 
difference. The cost of installation averaged £5. 13s. 6d. His 
cost of connecting each consumer to the mains worked out at 
£5. 2s. 10d. They had now discontinued the system, but 
had induced builders to wire new houses, which brought 
them in touch with small consumers. They then gave 
one service connection to a whole block of houses. They 
atill used some 400 prepayment meters, and obtained about 
£1. 10s. per annum from the same. The consumers using 
these meters obtained their lamps free. 

Mr. E. T. WILLIAMS, of Gibraltar, said that half the 
revenue on the Gibraltar system was obtained from 
installations the wiring of which was rented. He did not 
advocate an additional charge per unit, but made a rental 
charge per lamp of 14d. per month. This involved the 
repayment of the wiring cost over a period of 14 years. 
In order to save the cost of meters he had recently intro- 
duced a flat rate of 1s. 6d. per 8-c.p. per month, which 
he thought would give satisfaction. It was limited to 
installations with 10 8-0. p. lamps or under. In Spain this 
form of charging was largely used, and most of the wiring 
was done by flexible cords supported on insulators. 

Mr. J. G. GRIFFIN, of Swindon, described the controversy 
which had raged in his town over free wiring. The out- 
come had been a standard specification to which any 
contractor could work, and the consumer paid the cost of 
installation on the three-year hire-purchase system. 

Mr. H. R. BURNETT, of Barrow, had from 900 to 1,000 
workmen’s dwellings wired on the prepayment system, and 
obtained an average consumption of 100 units per annum 
from each. He bad avoided the difficulty of free wiring by 
having an agreement with the builders. Also the landlords 
supplied and maintained the meters, which relieved him of 
the cost of upkeep. He had recently tried a new type of 
meter which would indicate the amount due. This would 
be collected each week, and the hand put back to zero. He 
thought that flexible cord of good quality run on insulators 
would be quite satisfactory. 

Mr. C. TURNBULL, of Tynemouth, pointed out that the 
actual revenue the author obtained for his current supplied 
through the meters was only 5:8d. per unit, but that this 
was giving undue preference to the small consumer, which 
might lead to trouble from larger consumers. The ?/,, 
cables for service connections was too weak mechanically, 
and he thought that manufacturers might use other 
materials for such small conductors to get mechanical 
strength. It was & good idea to have their clerks interested 
in canvassing. 

Mr. W. A. ViaNOLES, of Grimsby, also criticised the 
author’s figures, which he thought were dependent for their 
success on the high price of gas in Colchester. 


Mr. H. L. P. Boor, of Tunbridge Wells, had not yet 
obtained a good prepayment meter; most of those he had 
tried had not passed out of histest-room. He thought that 
128. per light was the lowest cost at which good wiring 
could be done. He estimated the repairs aud depreciation 
would range from 12} to 25 per cent. He advocated the 
discarding of meters to small consumers and making a flat- 
rate cha 

Mr. J. К. BRvpaErs, of Eastbourne, gathered from 
information which had been supplied to him by Mr. 
Mitchell, of Woolwich, that there was not much to be 
gained either from slot meters or free wiring. In certain 
cases slot meters were so constructed that the coins could 
be pulled back if a thread was attached to them. 

Mr. A. B Cramp, of Croydon, said that where he bad 
found trouble from slot meters he traced a good deal of it 
to the fact that inferior lamps were used, so that the meter 
did not run the length of time expected. Several of the 
lamps tested took from six to seven watta per candle. He 
now supplied а new lamp for every 35 units consumed, and 
complaints had ceased. 

r. A. R. SILLAR said that he used a free wiring system 
with prepayment meters for small shops, and this doubtless 


accounted for the average revenue obtained. The wiring 
was done in casing, and the cost was low because of the 
keen competition amongst the contractors in his district. 
He was using the B.T.H. meter with success. The small 
cable used for service was lead covered and armoured, and 
there had been no faults due to mechanical weakness. 


LARGE SINGLE-PHASE LOCOMOTIVE FOR 
HEAVY RAILWAY SERVICE. 


Of the many interesting exhibite of railway appliances 
prepared for the inspection of the delegates to the Inter- 
national Railway Congress, probably the most novel, and 
eertainly the most important in its bearing on the use of 
electricity as a motive power for heavy railroad service, wae 
the Westinghouse-Baldwin single-phase alternating-current 
locomotive shown ia operation on the Interworks Railway 
at East Pitteburg on May 16. This locomotive, built by 
the Westinghouse Electric and Manufacturing Company in 
order to convince the railway managers of the world of the 
possibilities and advantages of the use of single-phase 
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current for heavy electric traction, was shown in operation 
first running light and then hauling s train of 50 new steel 
gondola cars weighing approximately 1,200 tons. 

From the various details which are given herewith it 
will be seen that a number of new features are embodied 
in the construction of this locomotive, and that claims of 
priority may be made for it in a number of respects. It 
is, for instance, the largest alternating-current locomotive 
in the world, the largest to be operated by single-phase 
current, and it is equipped with six of the largest single- 
phase motors ever built. It is the first alternating-current 
locomotive for use in America, and is designed for the 
highest trolley voltage ever used in that country. This 
locomotive is also the largest ever operated by means of 
overhead trolleys, is the first on which forced ventilation 
is used in the motors, and is unique in many other similar 
ways. 

The weight of the locomotive complete is 135 tons. It 
is built in two halves, each having one six-wheel truck with 
rigid wheel-base. These are coupled together, and are 
intended to operate normally as а single unit, but each half 
may be operated separately if desired. The locomotive is 
approximately 45ft. long over all, and 9ft. 8in. wide. The 


— — + — 


Large diugle-Thase Locomotive for Heavy Railway Service, 


total height above the rail with trolleys lowered is 17ft. 
The wheels are 60in. in diameter, and are mounted on 8in. 
axles, with 6ft. 4in. between centres. The side frames cf 
the truck are of cast steel, and are spring supported in the 
usual manner, the weight on the two inside axles of each 
truck being equalised. The cabs are built of sheet steel with 
angle-iron supports, and the entire cab as a whole is remov- 
able from the track. Each axle carries a 225-h.p. single-phase 
series motor of the single-reduction type, making a total of 
six motors for the locomotive. One side of each motor is 
supported directly on the axle, and the other is suspended 
by spiral springs from the locomotive body. The motors 
are of the same general construction as the standard 
Westinghouse alternating -current railway motors of 
smaller size. They are so arranged that forced ventilation 
may be used, and increased output thus secured. 

The locomotive is designed for a current of 25 cycles and 
a trolley voltage of 6,600, and one of the most striking 
points of the exhibition to those who have been acous- 
tomed to the enormous currents required in heavy direct- 
current traction work was the sight of so large a loco: 
motive accelerating a 1,200-ton train over a third of a 
mile in length and receiving its entire power supply from 
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a single No. 000 trolley wire. The 6,600-volt current is 
collected from the trolley wire by a pneumatically-operated 
pantagraph trolley on each half of the locomotive, and is 
carried through a suitable oil switeh and cireuit breaker to 
an auto-transformer in each cab. These transformers reduce 
the voltage to 525 for useatthe motors. The trolleys may 
be raised or lowered from the cab by s suitable air-valve. 

The three motors on each half of the locomotive are 
eonneoted permanently in parallel, and are controlled by 
means of an induction regulator, which, under the direction 
of the operator, varies the voltage at the motors from about 
140 to 325. The induction regulators are driven by small 
series motors of the same general type as the main motors. 
Both regulators are controlled by the multiple-unit system 
from a master switch at either end. They may be stopped 
at any desired point in their travel, and thus the locomotive 
may be run at any speed with the same facility and economy 
of a steam locomotive. Forced ventilation is used with tbe 
auto-transformers and induction regulators as well as with 
the motors, the necessary air beiog suppiled by suitable 
motor-driven blowers. Motor-driven air compressors are 
also used. 

The locomotive is designed for slow-speed freight service, 
this type having been chosen because the design of series 
alternating-current motors for very slow-speed service 
presents many more problems and is much more difficult 
than the design of equal capacities for the ordinary con- 
ditions, This problem having been solved, the production 
of similar locomotives for passenger service becomes a 
relatively simple matter. With the motors working at 
nominal full-load output the locomotive will develop а 
draw-bar pull of 50, 000lb. at a speed of approximately 
10 miles per hour. On several occasions, however, when 
hauling the 50-car train referred to above, steady draw-bar 
pulls of from 60,000Ib. to 65, 000lb. have been recorded оп 
the dynamometer car, and momentary efforts as high as 
100,000lb. have been obtained with no sign of slipping of 
the wheels. With lighter loads the locomotive may berun 
E higher speeds up to a maximum of about 30 miles per 

our. 

The successful completion of so large and powerful an 
alternating-eurrent locomotive without the usual series of 
developments through gradually increasing sizes, which is 
ordinarily required when so great a problem is undertaken, 
marks a distinct advance in the production of electrical 
apparatus for heavy traction work, and now that the first 
important step has been taken should certainly prove the 
forerunner of the use of electric traction on main-line 
railways which has so long been looked for. 


THE ACADEMIC SIDE OF TECHNICAL TRAINING. 


Prof. Alexander B. W. Kennedy, LL. D., F.R S., whose 
name is included in the birthday list of new knights, on 
the 29th ult. delivered the foundation oration on “ Тһе 
Academic Side of Technical Training” before the 
University College Union Society, the president of the 
union, Mr. Scott, M. R. C. S., being in the chair. After 
giving details of the movement from its inception, 
Prof. Kennedy dealt with the progress made since his 
appointment as professor of engineering at the college in 
1874, and said : 


In 1874 the professor of engineering at University Oollege—and this 
practically applies to similer chairs elsewhere—had rds not only 
with the work which is at present done here by Prof. Harcourt, Prof. 
Fleming, and Prof. Cormack, bat practically the entire work of all the 
assistants of all these professors, for I doubt if an assistant to a 
professor of engineering had ever been heard of before that date. 
(My first classes had, I think, from three to six members.) Now, of 
courae, engineering teaching generally is syetematised and subdivided 
to an extent only comparable with the similar arrangements existing 
in connection with medical studies, If anybody is in the least interested 
in seeing what an unfortunate professor of engineering was expected 
to know in 1874, I recommend the study of the calendar of University 
Oollege for that year. I look back upon the engineering prospectus 
which I drew up myself, following very much the lines previo laid 
down by Prof. Fuller, with wonder and amazement that I should 
have ever ventured to talk about so many different subjects, and 
with much admiration at the way in which I must have stood the 
aſt zr- lecture cross-examination by my students, who, after all, were 
not 8) very much younger in those days than myself. It was the sort 
of thing that could only have been done by & young man whose 


enthusiasm was not tempered by discretion, and it is no wonder that 
at that time candidates for such engineering chairs were not plentiful. 

Now, all the great engineering societies have reccyais d formally thet 
no engineering training s complete without its academic side, snd a 
very important committee, consisting cf delegatss from the five great 
engineering societies, with Sir William White as president, has been 
at work for some time formulatiog their iless as t» the nature «f the 
qualifying training, and going so far av to formulate also ideas as to 
the preliminary education of young engineers before they commenced 
their academic training. І do not wish—or rather I do wish very 
much, but it is not my subject to-day—to enter upon the very 
thorny questions involved in what that preliminery education 
ought to be according to the nitions of a grown-up engineer. 
I will say, however (for it is n> secret), that communications received 
from many headmasters of our great sshools, while not going so far as 
some of us would like, ate уе; quite astonishipgly radical in their 
ideas as compared not only with 30 but even with 15 years suo. 

As to the general trend (f our academic training, I think we 
engineers are entitled to say that it should be so arranged as best to 
train the beet engineers, I put it in this way because 1 mean it to be 
understood that while on the one hand the best engineer is certainly 
not the man who knows his own busines; only and merrowly, on the 
other hand, I think we are entitled to demand that the engineer 
should not be looked upon as the mere by-product of the training, bat 
at the chief result to which other things are to be subordinated. I 
think that Univers'ty College is not likely to fall into this mistake, 
but the point has really to be kept in miad im cases where, as here, 
the engineering education is only one branch of the wide range of 
education covered by the whole work of a university college. 

In saying this, however, I particularly do not mean that the 
academic training of engineers should be laid out exactly on super- 
ficially utilitarian lines. The ides of giving a young maa jast as mach 
mathematics, jus) аз much physics, or just as much chemistry as the 
minimum that he can professionally require is not only pernicious, but 
absolutely fallacious, There is no doubt that the only way of know- 
ing a sut ject up to a certain point in such a fashion that, up to that 
point, it can be thoroughly utilised, ie to study the subject up to some 
point very much farther advanced. It i» not at all a valid objection 
to the teacbiog of any perticolar point in mathematics or Poe 
that it is more complicated or more advanced than anything 
which the engineer will be bkely to require in practice. That, in 
itself, is not an objection at sli, because, as I have said, it ie impos- 
sible really to master е s>ientific subject up t» а oertain, ofte 2 very 
elementary, point without having at leset а superficisl knowledge of a 
much greater extent of the subject. But it ie desirable, indeed neces- 
sary from our point of view, that the advanced work in purely 
scientific subjecta should be specially chosen so as best to deepen and 
make certain the knowledge of the earlier work. This may b», and 
almos: certainly is, a very different thing from choosing it so as to 
form the best bes's for st Il farther study of the parsons science iu 
question. In this connection I must point out, at least as my opinior, 
that it is 3 mistake to consider that there is only one mathematics or 
one physics, and tba! either the preparatory work or the whole t ash- 
ing must necessarily be the same for everybody—for the man who is 
to devote himself to engineering, or for the man who intends to spsad 
his life in physical work. For instance, I think an enginecric 
student may be allowed to take for granted that A times B is equal to 
times А (he is always quite prepared to believe it), and that it is perfectly 
reasonable to make to him dogmatic and probably quite erroneous 
statements as to atoms (let us ssy), or as to the ether, without any of 
the qualifications which would be necessary supposing the atoms and 
the ether were to form the basis of the man’s future studies. 

It is, no doubt, a noble conacientiousness which sometimes prevents 
a man who is in the front rank among scientiste from making to his 
students, as quite general, statements which he knows to be true only 
with qualifications or limitations, But the case is one in which often 
the general statement, given with authority, will really give thestudent 
a truer cor ception of the facta than a more accurate statement which 
is guarded by reasoning and explanation which he—that is, the 
student—cannot understand and will almost certainly misuuderstand. 
As a writer in Nature put it a few days ago, referring to the theory of 
quaterniors, ''the truth is that very few students are able to 
appreciate to the fall an absolutely logical argument until they have 
а certain amount of practical knowledge impsitod to them more or less 
by authority,” 

I can illustrate this easily at my own expense. Years ago I read 
Sir Archibald Geikie's '' Scenery of the Highlands" for the first time 
with great delight, Meeting Prof. Bonney in the common room soon 
after, and knowing of the existence of certain geological controversies, 
I asked him (perhaps more or less maliciously) if I might take Geikie's 
geology as all right. He hesitated a moment, and then said 
emphatically, ‘' It is quite right enough for зои, anyhow,” 

I have no doubt that Prof. Bonney’s way of putting the matter was 
the perfectly legitimate one; it ie exactly the point which I wish to 
emphasise, snd I quote my old friend (although at my own expense) 
as indicating exsctly the position which a scientific man is entitled to 
take up, and will wisely take up, in dealing with students to whom 
his subject is in effect only a secondary one. 

There is one matter in conection with the teaching both of 
mathematics aud physics to engineering students which I think might 
wellbe emphasised more than is generally the case. Whether it is 
desirable that it should be emphasised in dealing with the general 
etadent, I do not venture to say. I mean the point that the answer 
to any question can only be as accurate as the data of that question. 
For the ordinary examination question in mathematical physice it is 
necessary and unavoidable to presuppose certain data, which in real 
life are absurd snd impossible. In the ordinary everyday questions of 
engineering there is nothing more misleading than to teke for granted 
the data of the examinstion paper; and a very great deal of the 
disrepute into which mathematical work. had fallen at one time 
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among engineers was due to the fact that although the average 
student was able to use bis methods rightly, he wes unable to 
perceive whether they led him to а right result. I think іб 
must be possible, «ven if it is not exactly easy, to point 
out t» the student the extent to which the aocuracy of hie 
answers is irflaened by the assumptione which he makes. It 
is, I am afraid, too often presumed that the method of work. 
ing out the answer is the chief thing; perhaps it may be from 
some perticular point of view. But for our jurposes, foolish 
ss it may sound the method of working out the answer is only 
secondary ; the answer itself is the chief thing, and we really ust 
have that answer right when it finds itself translated into &t»el or 
stone. We would much sooner have a right answer got by an 
imperfect method than a wrong snewer got by the best method 
in the world. Ава an answer may be wrong in two ways; it may 
be wrong because the data are in themselves wrong—thet is to say. 
inapplicable to the particular csse—or it may be wrong by being stated 
in a form mueb more acourate than the feil data will allow of as when 
we find the indicated horse-power of engines given to s'x significant 
figures, when we know perfectly well that the fourth must always be 
doubtfal. It would be most useful if our soientifio professors would 
discuss {евә points with their students, and show them specially the 
ext nt to which the metho 16 and theorems of the mathematician 
and the physicist may be properly applied when the only data 
available for the problems are such as actually sre found in 
practice. 16 is hardly fair to leave the engineering professor 
to tell bis pupils — or to leave the engineer to tell his 
assistants—that the methods they sre using are quite inapplic- 
able, and the results which they are getting obviously inaccurate. 
This is in every way inadvisable, and may lead the otherwiee 

ileless s'udent to discount all his t»echers instead of only one 

very scieniifio experimenter knows that it it is often the most difficult 
part of his work to say how alterations in data or want of knowledge 
of accuracy in data may sffect the result, and I should like much to 
see this matter systematically dealt with by the teachers who have 
actually to do with the ssientifio or theoretic l trestment of the 
questions concerned. If they have any doubt as to what ie the general 
nature of the complex engineering queetions which have to be solved, 
a letter addressed to any engineer in Westminst zr would bring them 
the fullest information. But happily most of the uaiversity colleges 
now bavo engineers on their senates, so that the information can be 
had without going outside their awn walle.* 

I do not intend to say anything here аз to the preliminary part of 
the academic teaching of specially engineering suljects, including 
laboratory work. This may be subdivided in mavy ways according to 
the individuality of the teachers, the arrangement of the stiff, and 
the aims of the particular college, and it cannot be ssid thet any one 
way ie necessarily better than апу other, 

ut as to the more advanced part of engineering teaching in colleges, 

I want to put forward an idea that I have more than once had oocasion 
to express I should much like to see the development of some such 
connection between old and distinguished students of a college— who 
become later on older and more distinguished ergincere—and the 
college at which they have stadied or some other college, as exists in 
the similar case of the medical profession. I do not mean simply, or 
indeed at all, that, for example, University College should ask sanior 
engineers in the country or in Westminster to give occasional lectures 
to their students on special subjects. I do not say that such an 
arrangement may not be usefn] as an accidental or occasional tbiog, 
bat I mean much more than this, The senior engineer (I am afcaid I 
come in to this eategory mys If now) may have a very large experience 
and have carried out a great deal of work, but he ie probably not in 
touch with the college or with academic work of any sort, nor in 
touch with students at all; and, tl erefore, while he knows bis 
sutject, he may be a very uneatiefactory teacher. There are two 
difhculties in an older man going straight from businees to lecture. 
One is that, being out of touch with students, he does not 
understand the difficulties which present themselves to young 
men and which bave s» long ceased to be difficulties to bim- 
self that he has even forgotten their exietence. Then, secondly, 
having been for many yesrs accu:tomed to lcok at his professional 
work entirely from the non-academic side, he really knows too much 
to be able to lecture about anything. He would te too apt to over- 
load bis lectures with masses of, no doubt, very im portant statements. 
which would not be appreciated by men in the studert tege, and 
which by themselves would also probably in vo! ve difficulties of appre- 
hersion, which wculd make their mere statement to the tt ident 
use less — a condition of affairs exactly comparable with that which I 
have siready deprecated upon on the scientific tide of the work. My 
suggestion is that to get the full benefit from ite best pupile, a college 
should, if possible, keep in touch with them after they have left it. 
A few years after they have left college, and when they have fairly 
ot into the swim of professional work—but before they have s> much 
ost touch with the difficulties of their -ol'g» days that they no 
longer appreciate the student's point of view - !liey might be made to 
help in ing by giving lectures on the special branches of engi- 
neering with which ig Tore specially and actively familiar. They 
should do it before they have forgotten whst they formerly lear: t, or 
have had it driven out of their heade by the pressure (f other ideas, 
and while college methods and points of view sro still familiar. They 
would be men stil] making their way in their profession, still, let us 
hope, full of enthusiasm for their work, and certainly they would be 


* I should like to add here my great ay p eciation of such work as 
has lately been done by Prof. Karl Розгеоа іа the publication (f his 
* Research Memoirs.” There is no scientific worker, as I had much 
occasion to know personally, who is more thoroughly alive to the 
points which I have just raised than my old and most distinguished 
colleague, the value of whos» recent investigations has received such 
gordial re»ognition from the most practical of engineers. 


daily finding out the differences between actual and academic probleme. 
Teaching of this kind could in no wey replace the general preliminary 

ing of engineering subjects in the college, which must continue 
to be given, as it is given now, by а professor, or professors, the bulk 
of whose time is spent at the college and who are thoroughly in touch 
with all the students. I confess, however, that I hope a time will come 
when in any case professors of engineering will not remain permanently 
in academic harness, but will come out and take their place—a most 
important one — as colleagues among the active aud leiding 
engineers of the country, and will look upon such a position 
as that which they onght to reach rather than a solely academic 
position, however eminent. But, in addition to the work of 
the permanent professor or professors, I believe that old students 
coming back in the fashion I have indicated, not in one only but in 
several branches of engineering, and giving short courses of special 
lectures to third-year students, would very much help both the 
students and the rest of the teaching staff. The arrangement would 
also have the very great advantage of bringing at out a closer and 
warmer connection between the men who are at work in their pro- 
fession and the colleges where they were trained. It would also help 
to keep the colleges themselves in that actual and continual touch with 
engineering things and ideas which is so absolutely essential for their 
continued us-falneas. The growth and development of engineering. 
as of all things technical and iodustrial, is s» rapid, s» varied, end во 
continually ahead of all text-books. that without personal contact of 
professors and і achers with actuel work the teaching of a college 
may, indeed muet incvitably, soon fall behind and become out of date. 
For this reason I have strongly advocated, in certain recent cases 
where I have been asked the question, that not only should a professor 
of engineering be allowed to carry on the real practice of hie profession 
(I do not mean the giving ofexpert evidence) conjointly with his asademic 
work, but that he should be encoursged and presied to до во. This 
may resu't in the tescher giving up professorial for professional work 
altog: ther sooner than he would otherwise do. But if so, the students 
who have passed through his hands are certainly not the losers, 
however much the college may regret the loss. And no doubt the 
more it is found that the academic position forms a step in the 
professional, the more and the better candidates will be found for each 
academic vacancy which occure. 

It will be noticed that the echeme I have outlined is closely 
analogous to the system already general in connection with medical 
training, where the lecturing and professorial staff on the technical 
sice consists almost entirely of old students (occasionally from other 
colleges) who are beginning to make their way professionally, or 
who, by the time they have become professors, have actually made 
their way to the highest ranks of their profession. 

Ia conclusion, I will only add that I can hope for nothing better 
than that during the next 30 years—at the end of which I fear I 
cannot expect to be again asked to lecture here—the advance in the 
academic side of technical training may be as great and as real as it 
bas been during the last 30 years, and that then, ae now, and as in 
1875, University College may in this matter hold the advanced 
position which it has always tried to maintein and deserve. 


Lord RAYLEIGH, in seconding a vote of thanks to the 
lecturer proposed by the CHAIRMAN, spoke in highly 
eulogistic terms of the practical value of the address. As 
an illustration to show how much the efforis of the 
engineering departments is Euglish university colleges 
were appreciated, he quoted the fact that the Indian 
Government had ceased to take their engineers from 
Cooper’s Hill, but had taken them in what he called the 
open market, and with better results. 

Sabsequently, Prof. Vernon Harcourt, for 23 years engi- 
neering professor at University College, was presented by 
the students on his retirement with a magnificent silver 
bowl suitably inscribed. 


PERSONAL. 


Mr. Albert E. Armstrong, of Willington-road, West Hartlepool, 
who was apprenticed to Messrs, Richardson, Westgarth, and Oo., of 
the Hartlepool Eogine Works, and Messrs. Brown, Boveri, and Oo., 
of Raden, Switzerland, has been appointed chief electrical engineer to 
the Wahai Grand Junotion Gold Co., New Zealand, and his first duty 
on arrival will be to eupervise the erection and working ef three sets 
of tirbine electrical machinery, just completed at the Hartlepool 
Engine Works. 

The successful candidate for the post of chief assistant electrical 
engineer at Batt:rsea is Mr. P. MacAlister, who formerly held the 
position of mains superintendent there, | TM 

We regret to learn that Mr. A cxander, electrical wire inspector 
under tbe Swansea Corporation, met with a serious acident whilst 
repairing а wire on a raised trolley. One of the wires was carried away 
and struck him on the forehead, precipitating him a distance of about 
20ft. to the ground. | 

Mr. Hamilton Kilgour has resigned the position as borough e'eotrical 
engineer of Cheltenham. | | 

We understand that the Southampton Corporation have increased 
the salary of the electrical engineer, Mr. H. F. Street, by £100. 

Mr. Enes! T. Williams, chief electrical engineer, Gibraltar, and 
formerly of Ве! st and Salford, was married on July 5 to Mies M. C. 
Catleigh, only daughter of R. Catleigh, Esq., of King's Lynn. 

The Leeds Council have increased the s ilary of Mr. G. E. Watmough, 
tramway car works superintendent, to £250 per annum. 
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SYSTEMS OF CHARGING. 


Municipal engineers have had during the past fortnight 
several opportunities of discussing the charges made for 
the supply of electrical energy. At the meeting of the 
Incorporated Municipal Electrical Association in Sootland 
five out of the six papers read dealt more or less closely 
with this subject. Then came Mr. J. H. Rider's paper 
before the annual conference of the Municipal Tramways 
Association of Great Britain ou Tuesday last on Charges 
for Supply from Combined Lighting and Traction Stations.” 
This final contribution to a well-worn subject is remarkable 
for the clear way in which the cost of producing elec- 
trical energy for various purposes is analysed so as to 
give a true basis for differential charges. The need for 
such a paper is proved by the discussion which followed. 
Mr. Rider's text was: Can a combined station sell elec- 
trical energy to a tramway as cheaply as the tramway can 
produce its own?!" The tramway managers who spoke 
treated the matter as though the word “can” was replaced 
by "do." They then answered this query in the negative, 
and strongly advocated separate generating stations for 
tramways. We were pleased to see that many of the 
chairmen of tramway committees who were present looked 
at the subject in quite a different light, and recognised the 
advantages of having a common generating plant to supply 
all the electrical energy needed within a given area. 
The essential difficulties in the matter are two. The first 
is that of fixing the charges on the maximum demand 
system ia each town. The limit of eightpence per unit 
fixed by Parliament is the most that can be demanded, and 
there is no doubt that this charge made for a short period 
of average daily ute is the correct way of ensuring that 
each consumer beara his share of standing charges. If this 
is adopted, and a very low rate equal to the real running 
expenses is made for the additional consumption, an 
equitable system is secured, which will encourage an 
extensive use of electrical energy for all purposes. The 
first difficulty being then solved, the second has to be 
met—that is, failure of consumers to recognise the 
equity of the above system. This was apparent from 
the discussions at the Edinburgh convention. Speaker 
after speaker said that the maximum demand system 
would have to be abolished because the users of electricity 
could not understand it. They also said that a flat rate 
must be adopted, but in nearly every case it was clear that 
a series of flat rates was contemplated. These were to be 
fixed on the basis of the average cost of supplying each 
class of consumer with due regard to their average load 
factor. We are not surprised that the maximum demand 
system does not meet universal approval amongst small 
lighting consumers, but looked for more appreciation of 
the same from tramway managers. These gentlemen are 
daily confronted with problems on parallel lines. 
Thus their costs of being ready to carry passengers 
are heavy, out weighing the actual cost of doing so. The 
cars, to meet the morning and evening rushes, have to 
make one journey with practically no passengers on board. 
If passengers for these journeys could be found, the cost 
per car mile would scarcely be altered, but the revenue per 
car mile would be nearly doubled. This would enable fares 
to be reduced, just as the maximum demand system enables 
long-hour consumers to get electricity at a very low rate. 
We trust that tramwsy managers will read Mr. Rider’s 
paper carefully, and that the result may be less bickering 
over the charges they are called upon to pay from 
combined statione. The engineers of these stations need 
to verify their allocations of coste, and if this is done each 
year, there cannot but be advantages from the single supply 
to all concerned, Example in these matters is better than 


THE ELECTRICAL ENGINEER, JULY 7, 1908. 


19 


any theoretical discussion, and the сазе of the North. 
Eastern Railway Company should convince the doubting 
tramway managers. If a power company which looks to 
make a profit out of the supply of power can, by reason of 
its diversity of loads, sell energy to a large railway com- 
piny more cheaply than they can produce, there should be 
little opening for separate tramway stations. 


MUNICIPAL TRAMWAYS ASSOCIATION. 


FOURTH ANNUAL CONFEBENCE 


Presidential Address. 


BY ALFRED BAKER, GENERAL MANAGER, BIRMINGHAM 
CORPORATION TRAMWAYS, | 


Gentlemen, — have, in the first place, to congratulate 
the members of our association on its continued usefulness 
and prosperity. Daring the past 12 months many matters 
affecting tramways and light railways have had considera. 
tion, and on more than one occasion we have been able to 
express our views and to make representations which have 
been attended with happy results. In numbers we bave 
not had such a large accession to our ranks as Mr. Bellamy, 
our late president, was able to report during his year of 
office. This, of course, was accounted for by the fact that 
our association already comprises nearly all the corporate 
bodies and individuals entitled to join under its existing 
constitution. Our present membership numbers 55 cor- 
porations and 82 managers and principal assistants. We 
represent in capital expenditure upwards of 21 millions of 
money ; our ears run 115 million miles per annum; and 
we carry more than 1,100 million passengers every 
year. The managers’ section of our association, follow- 
ing the usual custom, has during the year held 
meetings for the discussion of useful and interesting 
papers on matters pertaining to the operation of tramways. 
The meetings this year were, through the kindness of the 
Lord Mayor, held at the Council House, Birmingham, and 
the members were very graciously welcomed to the city by 
Mr. Alderman Beale, J.P., chairman of the Tramways 
Committee of the City Council. I am convinced that the 
managers and their assistants appreciate the opportunity 
afforded by these sectional meetings of comparing notes on 
technical matters and points of general interest. 

Municipalisation in America.— Perhaps the most striking 
feature of the year, certainly one that has caused most 
widespread interest in the tramway world, is the announce- 
ment that the great city of Chicago has declared, by a 
majority of upwards of 25,000 of its citizens, in favour of 
the municipalisation of its street railways. It has been a 
very common thing for the opponents of municipalisation 
of tramways to point to America in their endeavour to 
show that better results can be obtained from private than 
from public enterprise. They have always asserted that 
the American citizens were far too “cute” to undertake 
municipal ownership. Now, no one denies the “cuteness” 
of the American, but it must be remembered that civic 
life in America is comparatively young, and it seems to me 
to be a sign of national good sense that, as opportunity 
arises, America is not above taking a lesson from this 
country. Chicago is a city with an enormous mileage of 
privately-owned lines. It has been estimated that the cost 
of purchase cannot be less than eight million pounds. The 
City Council is, therefore, face to face with the gigantic 
task of co-ordinating the various systems with a view to 
giving the city one complete scheme of tramways under 
proper civic control. It is characteristic of our cousins 
that, having once decided on a course of action, they have 
begun іа no half-hearted manner in tackling what is, 
perhaps, the biggest thing in tramways in the world. In 
was little thought eight or ten years ago that the United 
States was likely to find an object lesson in tramway manage- 
ment in this country. Yet such has proved to be the case. The 
striking success of municipal ownership and operation in 
the great cities of the United Kingdom—London, Glasgow, 
Liverpool, and Manchester—witb their cheap fares, efficient 


services, and large profits, has long been the astonishment 
and envy of the civic authorities across the water. Now 
that Chicago has set the example to her sister cities, we 
shall doubtless be hearing of widespread municipalisation 
throughout America. Indeed, San Francisco has already 
won two elections in favour of municipalisation of its public 
utilities. In the early history of electric traction we had to 
go to America for all our knowledge. It spesks much for the 
engineering talent of this country that there is now no 
need to copy the United States any longer. It is generally 
acknowledged that, so far as the construction and equip- 
ment of tramways are concerned, we are not now so far 
behind—indeed, many people are of opinion that we can 
give points. However, whether this be so or not, we are 
grateful for what America has taught us in the past, and if 
our municipal experience is of any value to Chicago or any 
other American city, we shall be glad to place it at their 
disposal in the fullest and freest possible manner. Before 
passing from this subject, I think we may heartily compli- 
ment Glasgow on being invited to teach Chicago something 
of the art of successful municipal ownership and operation 
of tramways. 

Carriage of General Herchandise.— Those of you who bad 
the good fortune to be present at our annual conference 
held in Liverpool last year, and of listening to our late 
president’s most excellent address, will readily recall some 
of the large number of points he touched upon and dealt 
with in such a КЕТА and interesting manner. Mr. 
Bellamy’s remarks covered such a wide field that I find it 
somewhat difficult to deal with the subject of tramways 
and light railways without going over again some of 
the ground he traversed. It will be remembered that 
amongst the most striking features of that address 
was the allusion to the possibility of linking up urban 
districts with rural districts by means of tramways 
and light railways for the purpose of general merchan- 
dise traffic, and the suggestion that our association 
might effectively demonstrate its general usefulness by 
preparing a memorandum of a scheme for facilitating the 
provision of such means of conveyance in conference with 
the representatives of municipalities and county councils, 
for consideration by the Minister of Agriculture. This 
important matter has, I am glad to say, been under the 
consideration of your executive committee, who, however, 
are not in a position to lay any proposals before you at the 
present time. The subject is of such vast importance that 
every detail of a scheme of this character must be carefully 
thought out, so that no ill-considered proposal may be 
propounded. I sincerely hope during the coming year 
some such scheme as outlined by Mr. Bollamy may be 
formulated and action taken likely to bring it to fruition. 
Oar association can, of course, only outline a scheme 
and place at the disposal of the authorities such technical 
and practical knowledge and experience as we possess. 

Carriage of Parcels on Tramways.—A step in the direction 
indicated, although it is one limited to towns and suburban 
districts, has been taken by the inauguration in two or 
three of our large cities of parcel carriage services. These 
have been undertaken for the first time in the history of 
tramways on anything like a large scale, and with proper 
organisation for the carrying on of the business. It has, 
of course, been recognised for many years that tramways 
could be used for this kind of traffic with very consider- 
able advantage and profit to the community. Nothing, 
however, has hitherto been attempted on quite the same 
scale as the system inaugurated with such marked success 
by the Manchester Corporation in April of this year. The 
use of electricity as a motive power has, of course, rendered 
a quick service of parcels carriage much easier of accom- 
plishment than would have been possible ander the old 
methods of traction, and we shall doubtless see in the near 
future very considerable development in this class of 
business. Primarily, tramways are authorised and Intended 
for the carriage of passengers, and it is the first duty of 
tramway undertakers to give quick, efficient, and cheap 
services for this purpose. When this has been acccm- 
plished to the satisfaction of the community, it seems to 
me that if another branch can be conducted without inter- 
ference with the business for which the tramways were 
originally intended (and this should be the first considera- 
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tion), the community have a right to demand that their 
lines shall be used to their fullest capacity in the public 
interest. That Parliament contemplated the use of tram- 
ways for goods as well as passenger (гой is shown by the 
fact that since the General Tramways Act of 1870 was 
framed nearly all the losal Acts contained a schedule of 
charges for goods, parcels, and live animals—even to the 
donkey. The result of the working in Manchester aud 
Bradford will be watched with the greatest interest by all 
who are concerned in the operation of tramways, and 
doubtless many of us will profit by the experience of these 
go ^-bead cities. 

Tramway Speeds —I now come to a subject which has 
exercised the minds of those engaged in the operation of 
tramways for a considerable period. I refer to the speed 
at which cars are allowed to be driven upon tramways. In 
the early stages of electric traction it was difficult to get 
the Board of Trade to authorise a greater speed than eight 
miles an hour. This was the maximum speed at which the 
cars were allowed to travel. The average speed, inclusive 
of stops, was not much beyond that obtainable on horse 
tramways some 25 years ago. That the Board of Trade 
was right in exercising great caution in safeguarding the 
public when the new system of traction came into vogue 
no one will deny. As time went on, however, the 
equipments adopted for properly controlling the cars, 
both mechanical and electrical, together with the intro- 
duction of improved devices for saving the lives of 
persons falling in front of, or being knocked down by 
the cars, were of such marked improvement on those at 
first in ose that it was felt the of Trade might 
safely grant increased speed over that originally allowed. 
Representations were made by the parties interested, and 
in some cases the Board of Trade were induced to grant a 
slightly increased rate of travelling. It is satisfactory to 
find that these concessions did not increase the number of 
accidents occurring in the places where the higher speeds 
had been obtained. In 1903 Liverpool, with its enormous 
traffic, was able to demonstrate, after a period of marked 
immunity from accident, that a higher speed than that 
allowed under the Board of Trade regulations could be 
safely granted, even in heavy city traffic, and it is satis- 
factory to know that the Board, after careful enquiry, felt 
able to give an increase of 25 per cent. over the rate of 
travelling originally permitted. Іа his report to the Board 
of Trade recommending these chaoges, Lieut.-Colonel P. G. 
von Donop stated : “Electric cars have now been running 
in Liverpool for nearly five years. The drivers are now 
very efficiently trained, and there has been of late a great 
freedom from serious accidents. Under these cireumstances, 
I consider that an increase of speed might now be allowed." 
The general mansger of the Liverpool tramways in his 
annual report states that the broad effect of the change is 
that wbile under the old regulations the average speed, 
including stops, was limited to 5°8 miles per hour, 
under the new regulations the average speed is increased 
to about 74 miles per hour, and that, notwithstand- 
ing these changes, street accidents of all classes 
have considerably declined during the year. There are 
many members of our association who think that much 
greater facilities might still be granted in this direo- 
tion, and I confess I am one of their number. When it is 
remembered that in one year the tramway cars in the 
United Kingdom ran upwards of 190 million miles, and 
that they carried 1,800,000,000 passengers, the number of 
fatal accidents reported is so small, that this, in itself, 
would seem a very strong argument in favour of a higher 
rate of speed. It seems somewhat anomalous that motor- 
cars and motor 'buses—vehicles that can wander all over 
the carriageway, and frequently do—are allowed a speed of 
20.miles per hour, while tramcars, running on fixed lines 
from which they cannot deviate, are limited to a consider- 
ably less rate of travel. No one, of course, wants to get an 
authorised speed which it is impossible to make use of in 
erowded thoroughfares. Here the epeed of the cars must 
to some extent be regulated by the density of the traffic, 
but in less populous suburban districts it ie of the greatest 
importance that passengers should be transported at a 
quicker rate than is now permitted. Time is, of course, 
the greatest factor in the solution of tbe problem of urban 
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and suburban communication. It is of no use projecting 
schemes for the housing of the working classes in the out- 
skirts of our large towns and cities unless adequate means 
of communication are provided. The workmsn not only 
wants to be carried to aod from bis work, but be wants to 
be carried quickly, and without spending too much time on 
the road. The same thing applies to the clerk and to the 
bisiness man, and I think our efforts ought to be 
directed io the first place, if we have not already dove 
80, towards getting the most perfect equipments upon 
our cars to enable them to be kept under absolute 
control, and afterwards to use every endeavour to get our 
speeds increased to such an extent that we may give the 
public not only a cheap but a rapid method of transit. Ia 
concluding my remarke on this subjest, I think I cannot do 
better tban quote the head constable of Liverpool. In 
speaking at the Southport meeting of the British Asso- 
cíation be said: " He considered tbat the faster the street 
traffic the safer it was. There had been a considerable 
decrease in accidents in Liverpool since the introduction of 
electric trams. The trams had educated all classes of the 
public io regard to taking greater care in the highways.” This 
is striking evidence, and there is no doubt that the expe- 
rience of Liverpool in this respect is common to other 
towns. 

Motor Omnibuses —The past year has witnessed what I 
шау call a motor omnibus boom. Opponente of electric 
tramways, and especially opponents of municipal tramways, 
have seen іп tha comiog of the motor omnibus the doom of 
electrically-driven tramcars. They have seen tramways in 
our great cities lying derelict, electric tramcars sold for 
base uses, such as bathing machines and hen rooste, and the 
millions of money spent in this country on tramway under- 
takings utterly wasted. A terrible: picture surely, but 
fortunately the advent cf the motor omnibus is not likely to 
leave euch rnin in ite train, whatever else it may leave behind. 
Tramway men have, of course, paid the most careful 
attention to the motor 'bus to fiod out whether it was 
likely to prove a useful adjunct to tramways in dealing 
with the great mass of traffio requiring to be handled in 
our great cities, but it did not take long to find out that, 
however useful the motor ‘bus may be in some respecta, 
and whatever advantages over a borse omnibus it may bave, 
iv cannot now and never will be able to compete successfully 
with an up-to-date electric tramcar. To quote the Hon. 
Arthur S:auley, МР, an ardent automobilist, and president 
of the Tramways and Light Railways Association. Ia 
addressing that association, Mr. Stanley said: ‘ When 
anyone finds a cheaper mode of traction than a metal wheel 
on a metal rail, then tramways will be run off the road, 
but not till then." There, gentlemen, lies the crux of 
the whole question—viz , the cost of operation. Everyone 
interested 1a electric traction knows what it costs to operate 
tramways on a fairly large scale in this country. The 
figures are published year by year, and are well known 
even to "tbe man in the street," but the '' boomers of the 
motor bus are peculiarly reticent as to the working coste 
of the petrol-driven vehicle. The only figures yet published, 
so far as I am aware, are those in the weekly edition of 
the Tramway and Railway World for Feb. 7. "These relate 
to tbe operation of the Hastings omnibuses, and are set 
out as follows: general repairs and tyres, 5 50d ; wages of 
conductor and driver, washing 'bus, etc , 2 50d. ; oil, petrol, 
grease, etc, 2 00d; all other expenses, includiag deprecia- 
tion at 20 per cent, 5 50d.—total, 11:54. per mile run. 
I underatand that these figures are stated by the makers, 
and are not likely, therefore, to err through excess of 
caution. It has since been reported in the daily Press that 
the result of a year's working shows a very considerable 
loss. Now let us see how these cost compare with electrio 
tramways. Taking six of the largest undertakiogs in the 
United Kingdom, I find that the total operating costs 
average 6121. per car mile. This figure includes power 
coats, traffic costs, maintenance and renewals, and general 
expenses. Ab! but you must remember," say some, that 
motor omnibuses have no permanent way to provide, whilst 
tramways are costly to maintain.” Quite trae; but taking the 
same six undertakings, find that the interest and repayment 
of loans on the permanent way and overhead equipment 
amount only to anovber 1:056d. per mile run, во that, taking 
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even this serious item into consideration, there is still a 
difference in cost of 4 854d. per mile run in favour of 
electric tramways. It must never be forgotten—and 
tramway men are not likely to forget—that the cost of 


operating tramways includes very heavy amounts for rates 


on the tramway portion of the public road, while omnibuses 
pay olds whatever, although they do considerably more 
damage. Of course, the principal item of expenditure in 
connection with motor buses is for indiarabber tyres. I 
am informed on good authority that these cost from 21. to 
24d. per mile run. Now, aseumiog a motor omnibus to be 
capable of running 90 miles a day, the same as an electric 
tramear, you have for 365 days а total of 32,850 miles. 
This means in money for tyres, at 24d. per mile, £342. 
os. 9d. Now, а set of four tramcar wheel tyres can be 
bought for £8. These will have on an average a life of 
50,000 miles, which works out at a minute fraction of a 
penny per mile—to be accurate 0384d.—30 that what 
costs the motor omnibus £342. 3s. 9d. per annum, costs 
the electric car about £5. 5з. 1d. per annum. If one takes, 
therefore, a fairly large city, where, вау, 100 vehicles are 
required in daily service to deal with the traffic, you have 
a difference in this one item alone of upwards of £33,600 
per annum in favour of electric trams. I do not want to 
labour this matter, and I say nothing about the increased 
carrying capacity of tramcars as compared with motor 
‘buses. I think I have said enough to show that motor 
omnibuees are not going to supersede tramways, and that 
municipalities and ratepayers need be under no appre- 
hension that the large amount of capital invested in their 
tramway undertakings is likely to be sacrificed. 

Amalgamation —Another matter which has been freely 
discussed of late, and one to which your executive com- 
mittee has given a great deal of attention, is with regard to 
the advisability of amalgamating the three tramway 
associations—viz., our own association, the Tramways and 
Light Railways Association, and the Association of Tram- 
way and Light Railway Offisials—so as to form one single 
powerful organisation, which it is claimed would more 
adequately represent the views of all those engsged in the 
tramway industry. You will remember that originally 
we were formed as a municipal tramway managers’ 
association. After a short time it was felt to be desirable 
to alter the constitution so as to embrace chairmen of 
tramway committees, and a proposal will be before you at 
a later stage of these proceedings to atill further widen the 
basis of our association so as to admit vice-chairmen of 
committees as well as chairmen., With regard to amalgamat- 
ing the three associations, there is much to be said in favour 
of having only one powerful body to watch over tramway 
interests, and if satisfactory arrangements can be made I 
see no objection to it. Municipal intereste, however, must 
not be subordinated, and I, for one, would never be a party 
to any alteration in our constitution which would tend in 
the slightest degree in that direction. The matter, how- 
ever, is under the consideration of your executive com. 
mittee, who are glving the most earnest attention to the 
whole subject. Informal. conferences have already b3en 
held with members of the other associations, but nothing 
will be done without the full sanction of the members of 
our association in general meeting. Now, with regard to 
our programme, last year it was found that we had more 

apers than we could properly digest. Thie year it has 

п felt desirable to limit the number во that we may 
give each paper full consideration, and also allow our 
mombers every opportunity of inspecting the exhibits of 
the menufacturers at the Tramways and Light Railways 
Exhibition in the adjoining hall. There the members will 
doubtless fiad mach to interest them—many things that 
are up-to-date and novel. 

Standardisation.—It is true that a great deal of the 
material now used in the construction and equipment of 
tramways has been standardardised by the British 
Standardising Committee, and in this respect something 
like order has been evolved out of chaos. There is, how- 
ever, I think, a word of warning due here, lest, following 
the easy path of standardisation, we should, perhaps 
unconsciously stifle initiative and invention. Standardisa- 
tion up to a certain point is good. It enables manufacturers 
to stock certain articles which long experience has proved 


to be in greatest demand. It also enables buyers to 
purchase, without themselves having to get out special 
designs, or to pay manufacturers for so doing, and this, of 
course, is a very considerable convenience. The point I 
wish to make is this: we must not accept as finality 
anything that happens to be standard, otherwise our 
engineers and inventors will become disheartened, and 
we shall become “sticks in the mad.” I know inventors 
are sometimes somewhat of a nuitance, and trying 
to one's nerves and temper, but we may some day enter- 
tain an angel unawares.” It behoves us, therefore, to be 
on the look-out for the "angel" who can show us some- 
thing even better than the standardised article, especially 
if it tend towards increasing our revenues or adding to the 
efficiency of the business in which we are all engaged. 

I shall not detain you longer except to express the hope 
that tbis year's conference may ba as interesting and 
instractive as those which have preceded it. 


€—————— 


ELECTRIC TRAMWAY AND RAILWAY EXHIBITION. 


The third International Electric Tramway and Railway 
Exhibition was formally opened by the Earl of Derby at 
the Agricultural Hall, Islington, N., on Monday last. A 
luncheon followed, at which Mr. James W. Courtenay, the 
chairman of the Exhibition Committee, presided. In pro- 
posing the toast of The Industry of Transport,” Lord 

erby quoted some interesting statistics showing the 
enormous growth of the tramway industry during the past 
few years. The total number of passengers carried in 1878 
was 146 millions, in 1898 the number bad risen to 858} 
millions, while in 1903-4 the tramways had carried nearly 
1.800 million passengers. | 

Messrs. Babcock and Wilcox, Limited, whose stand is 
No. 13, have an excellent exhibit of models of their water- 
tube boilers, chain-grate stokers, water-softening appsratus, 
etc. They have also at the back of their stand one of their 
silent gravity bucket conveyors erected to show the details 
of construction. These conveyors, while specially designed 
for boiler-house work, carrying coal to the buokers and 
ashes from the boilers, are also adapted for conveying other 
materials, The actual conveyor exhibited is capable of 
handling 20 tons of small coal per hour. The driving 
device is a very important feature of this conveyor, and 
may be actuated by any motive power obtainable. It 
consists of a spur-geared engine operating two sete of 
pawls, which successively thrust the chain in the direction 
of its travel, engaging with both sides simultaneously. By 
this device any wear in the chain links is compensated, and 
a chain works as freely and easily after years of constant 
use as when newly started. Another special feature of this 
conveyor is the application of free or revolving wheels 
where the direction of the conveyor is changed, either from 
the horizontal to the vertical in the same plane, or at any 
angle to the first plane of motion. In descending from an 
upper run to any depth the maximum strese is at the 
point of turning to descend, and here the wheels carrying 
the chain and buckets cease to rotate as soon as they 
touch the revolving free wheels, and when movement ceases 
friction also ceases, and, consequently, wear on the chain, 
wheels, and axles cesses also. The conveyor is prastically 
automatic in its cycle of action, no handling being necessary 
from the point at which the material is delivered into the 
receiver hopper, until it is "discharged," farther than 
moving the levers of the dampers to fill up the sections on 
which it is desired to operate. The turbine tabe cleaner 
is also shown on the stand, and there are some interesting 
specimens of epecial steam-pipe work. 

Messrs. Bruce Peebles and Co, Limited, of Edinburgh, 
show on their stand No. 48 a considerable amount of novel 
apparatus for electric traction purposes. Their exhibit, in 
fact, gives some practical examples of the steps which the 
firm are taking to develop alternate-current traction on the 
latest lines. They have on view a standard tramway motor 
and controller for direct-current working as well, but 
visitors will be mostly interested ia the newer type of 
plant for three-phase and single-phase working. Amongat 
these we specially noticed the continuous current three- 
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1 
phase traction equipment which hae been built for the 


Canadian South-Western Traction Company, of London, 
Ontario. The exhibit consists of a truck fitted with two 
155-h. p. motors. This company operates an interurban 
line some 30 miles in length, which is being equipped by 
Beuce Peebles and Co., Limited, on the three-phare 
system at 1,100 volts. Ia order, however, that the cars 
may be able to run into the city of London, which has 
an existing 500-volt service, it was necessary that the 
motors should be able to run on continuous current, and 
they have been designed accordingly. The motors have a 
distributed winding similar to that of an ordinary three- 
phase induction motor, and an armature with both com- 
mutator and slip-rings wound similarly to a series-wound 


Overhead Line Overhead Line 
2 


Fic. 1. 


continuous-current armature on the two-circuit principle. 
When running on continuous current, the motors are con- 
trolled in the same way as a pair of standard 500-volt 
traction motors. When running on three-phase current, 
however, the brushes are lifted off the commutator from 
the driver’s stand, and the motors are started in cascade, 
aud afterwards cut into parallel, giving the same character 
of acceleration as with two continuous-current motors in 
series-parallel. Through the courtesy of the firm, we are 
able to give the accompanying illustrations to show how 
the motors are connected for the various methods of opera- 
tion. Thus, Fig. 1 shows the connections when the motors 
are worked on the continuous-current supply and con- 
nected in series. Fig. 2 shows the connections on the 
Throe-Phate Continuous-Current 


Overhead Line Overhead Line 
2 


Fic. 2. 


same supply with the motors in parallel. When the 
truck is running on the interurban line with three-phase 
currents, the cascade connections are as shown in Fig. 3. 
It wil be seen that in this case the two rotors are con- 
nected in cascade, and that the regulating resistance is 
inserted in the stator circuits of the second motor. Fig. 4 
shows the connections with the two three-phase motors in 
parallel. In this instance the regulating resistances are 
placed in the rotor circuits, which are wound on the two- 
phase system. The reason for this is that the resistances 
required for direct-current working can be more conveniently 
utilised with a two-phase winding. The design is such thet 
one controller works the motors on whichever system they 
are run. The brushes are lifted off the commutator when 


the motors are ranning on the three-phase line, but the 
brushes on the slipringe are never lifted. When this 
equipment is at work in Canada, some interesting figares 
will be obtainable as to the economy of the system. The 
three-phase motors allow of a considerable amount of 

energy being returned to the line on down grades when 
raking. 

On he same stand there is to be seen a three-phase 
locomotive which has been built for the Portmadoo, 
Beddgelert, and South Snowdon Railway. Nine other 
locomotives of similar design are in hand. The motor has 
a vertical shaft, owiog to the difficulty of fitting so large 
а motor on to the narrow gauge of 2ft. The locomotive 
as shown is capable of hauling loads of 50 tons up gradients 


Three-Phase Continuout-Ourrent 
Overhead Ling Overhead Line 
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1 in 40, and it can aleo attain a speed on level of 25 miles 


Fid. 3. 


an hour. The normal horse - power of this locomotive is 
100, but the motor can be worked up to 250 h. p. for short 
periods. One feature of the design is that the weight is 
kept low, and the power developed is high for such a small- 
gauge locomotive. The single-phase traction motor on this 
stand has been constructed under the Peebles-Arnold- 
LaCour patents, and is of the compensated repulsion type. 
It is claimed that the efficiency, power factor, freedom from 
sparking, and economy of current consumption achieved by 
this motor constitute a record in this type of machine. It 
differs from the Latour motor in that three brushes only, 
instead of four, are required with the bipolar arrangement. 


Rheostat 


EE 
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The motor exhibited is capable of, approximately, 
80 h. p., and has six poles, five brushes only being used. 
The firm also exhibit a 400-kw. motor converter for con- 
verting 6,600-volt three-phase current into 550. volt con- 
tinuous current. This converter, which is built on the 
Peebles-Bragstad-LaCour patente, combines the advantages 
of both a rotary converter and a motor-generator, and, at 
the same time, it avoids the disadvantages of both these 
machines. The firm have a large number of orders going 
through for these converters. 

Messrs. Dorman and Smith exhibit a long range ol their 

p-contact circuit breakers, and they are showing a new 
design of time-limit tripping gear for use in connection 
therewith. This device seems to fill every requirement of 
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central-station practice. It ів а relay arrangement to close 
an auxiliary circuit to automatically open the circuit 
breaker on any overload that would cause injury through 
rise of temperature in the circuit controlled. The pericd 
of time introduced by the time-limit device is inversely as 
the amount of the overload, ranging from over five minutes 


is used to heat one bulb of a U-tube containing mercury. 
This causes the mercury to rise in the other leg of the tube 
and to close the subsidiary circuit which actuates the 
tripping device of the circuit breaker. Visitors interested 
in circuit breakers would do well to look closely into the 
grip contact employed by this firm. It will be found that 


for very moderate overloads to about seven seconds for | when the switch is closed, the contact faces are gripped 


excessive overloads. The circuit breaker when used with the 
time-limit device is wound so that it will instantaneoualy 


TMS им 
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Fic. 6.—Dorman and Smith's Grip Contact" Circuit Breaker, combined 
Overload and Reverse Current form, with D. & S. Time Limit Device. 


open the cireuit if subjected to any overload that would 
cause mechanical injury : thus the time-limit device can be 
. веб to operate from 50 to 300 per cent. overload, and the 

circuit breaker itself will operate instantly when the 
current exceeds 300 per cent. of the normal rating. 
. The values can be varied if desired for special purposes. The 
illustrations (Figs. 5 and 6) which we give of the time-limit 
apparatus are easily understood without a long description. 
It will be seen that a certain portion of the main current 


together firmly. On releasing the trigger the lever grip is 
released and tke switch is opened by the powerful spring 
plunger, the preseure of which was previously exerted 
to keep the contact faces gripped together. The advan- 
teges of this method of construction are: (a) the con- 
tact faces are kept clean by friction, when opening and 
closing the switch; (b) the gripping device ensures cool 
working, when the switch is closed ; (c) the releasing of the 
"grip," when the trigger is operated, ensures the switch 
opening with certainty under all circumstances. This series 
of circuit breakers are also arranged with a secondary 
switch, which is closed after the primary switch ; the latter 
is then independent of the operator's hand and is free to 
open immediately. The firm exbibit one of their circuit 
breakers for three-phase working, in which two of the 
tripping devices operate on overload in two of the phases. 
The third switch is controlled by a no-load device. All 
three switches are simultaneously opened if either of the 
tbree devices acts. At the back of the stand a handsome 


Fic. 6. - Dorman and Smith's Time Limit Relay (cover removed). 


traction switchboard belonging to the Swansea Corporation 
is on view. 

The Brockie- Pell Arc Lamp, Limited, exbibit on 
Stand 146 their latest form of enclosed ty pe of arc lamp, 
which has been recently introduced. They have also on 
the stand a number cf the Newcastle type of lamp, which 
have been largely used in connection with the street- 
lighting from the tramway poles in that city, These lamps 
are of the double-carbon open type, and burn for 36 hours 
with one trimming. They are shown in the central carriers 
as used in the above-mentioned city, and also at Brighton. 
We understand that the company havo a flame arc lamp 
which will be on the market at a very early date. 

The British Electric Equipment Company show a variety 
of fittings for the overhead trolley system which should 
meet every possible contingency. In the whole series 
the insulation used is of the “Dirigo” type, which is 
remarkable for its stability, and for the fact that it is 
absolutely non-absorbent of moisture. The Nicholson patent 
frogs and eros inge are exhibited, and these will be found 
specially suitable where swivelling trolleys are employed. 
Visitors to the exhibition would do well to get a special 
balletin issued by the company describing their new type 
of bond, which they have christened the “soldered bond." 
Their latest apparatus for sanding tracks worked by pneu- 
matic pressure is also worthy of careful inspection. 

The Elec:rical Power Storage Company on Stand 113 
have some very large secondary batteries on view. 
Amongst these is their O L 74 type, which has a capacity 
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of 5,000 ampere-hours when discharging in one hour, or 
10,000 ampere-hours when discharging over four hours. 
To get this large capicity, two sets of plates are placed in 
the one containing vessel. The mechanical details of the 
cell ara worthy of spacial inspection, and the arrangements 
are such that the cost of upkeep should be reduced to а 
minimum. Taey have also an О K type of oell with 
53 plates on the stand with a capacity of 5,200 ampere- 
hours оз a four hoarse’ discharge. Either of these cells are 
suitable for beavy traction work The smaller batteries 
used for olectris vehicles are aleo well represented. For 
instance, one box contains 44 cells of the AB 15 type, 
which have a discharge rate of 30 amperes over five hours. 
The weight ‘is аз low at 301b. per cell complete with acid 
and ebonite contai sing vessel. The plates ia these cells are 
divided by psrforated ebonite separators with rubber ribs, 
which tend to prevent any damage being done by vibration. 
The other se:s of automobile batteries exhibited have a 
smaller capacity. Accumulators for ignition purposes are 
also well represented. 

The Electric Tramway Equipment Company, which have 
their headquarters at 86, Glover-street, Birmingham, have 
a general exhibit, comprising overhead line material, switch- 
boarde, and gear and pinion wheels of a number of standard 
types. The gear wheel: ia question are machine-cut from 
individual hammered forgiogs of Siemens-Martins open- 
hearth steel. The pinions produced in this way have an 
exceptionally long life, and by prodaction with automatic 
machinery the labour charges in manufacture are kept 
down toa minimum. We understand that one of these 
pinions can be machined complete in a little over an hour. 
In the overhead line material the “ Verus" typa of insula- 
tion is used throughout, and some interesting special types 
of insulators made of this material are on view. Amongst 
these is a half-globe iasulator, which is exceediagly useful 
where the space is so limited that the ordinary globe strain 
insulator cannot bs employed. An exceedingly large range 
of ears is shown, there being 70 different types manu- 
factared by the firm, varying in length from 7in. to 42in. 
Amongst the switchgear we noticed a number of section 
feeder panels, amongst which was one of the type now 
largely used by the Beitish E'ectric Traction Company. In 
the construction of these, double insulation between the 
iron of the section pillar and the live metal of the switch- 
gear is everywhere provided. Spocialities for use in con- 
nection with sarface-contact systems are also exhibited by 
this firm 

The Berliner Telephone Company naturally introduce 
into their exhibit a large variety of telephone equipments 
for use in connection with tramway undertakings. Amongst 
these there are complete equipments for feeder pillars and 
a series of portable telephones which can be use! in con- 
nection with plugs in such pillars. Amongst those is a 
portable breakdown telephone set, which will appeal to 
tramway engineers. A watertight bell which will be of 
considerable servioe for exposed positions is also interesting. 
In this the mechanical motion is tranemitted from the 
electromagnet to the gong through a thin metallic diaphragm, 
which effsctually seals the mechaniem of the bell against 
moisture or dust. 

The Aron Electricity Company, Limited, on S:and 138 
have a historic collection of meters, raugiog from the 
earliest Aron ty ps up to the latest productiva of this firm. 
Amongst the newest instruments we noticed a continuous- 
current meter, with which was combined a maximum 
demand iadicator. This indicator was in the form of a 
dial at the top of the meter, and gives a reading directly 
in watts. In the instrument we inspected the maximum 
consumption in any period of 10 minutes was indicated by 
this pointer. This was done in the following way: The 
pointer wae connected by means of a gear wheel to one 
wheel in the counter-train. This gear wheel was drawn out 
of gear at 10 minutes’ intervals, and working against a 
spring returned to the zero position. The pointer being 
loose on the shaft is not returned to zero by the spring, 
and thue registers the maximum amount recorded in any 
interval of 10 minutes. The demand indicator beiog direct 
reading is exceedingly convenient, and it is also well to 
have a meter and demand indicator combined. An alternate- 
current motor meter for the two-rate system is also on 
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view. A large number of meters suitable for tramway 
work were to be seen on the stand. 


CHARGES FOR SUPPLY FROM COMBINED LIGHT- 
ING AND TRACTION STATIONS.* 


BY JOHN HALL RIDER, M.LC.E, ELECTRICAL 
L CC, TRAMWAYS, 


In 1896 the author read a paper before the Municipal 
Electrical Association advocating combined lighting and 
traction stations. The principle was laid down that where 
the lighting and tramway undertakings were in the hands of 
the same authority, the supply should be given to both from 
the same generating station. There are now about 114 such 
stations at work, some being originally lighting stations with 
tramway plant added, and others, like Plymouth, which was 
the first, designed especially for the combined supply. All 
kinds of objections were formerly raised against combined 
stations. Engineers who ran lighting plants were supposed 
to be unfit to be trusted with the supply to a tramway. 
Tramway work was said to impose such strains upon the 
machinery that not only was no lighting plant capable of 
standing them, but also that American-built engines were 
absolutely essential. In the light of experience these and 
other myths have disappeared, until practically the only 
question now left is the most important of all: “Сап a 
combined station sell electrical energy to a tramway as 
cheaply as the tramway can produce its own 1" 

In an appendix to this paper are given several tables in 
which are set out the prices charged for lighting, power, and 
tramway supply by the various owners of a number of com- 
bined stations. It has been difficult to get at the exact 
figures in many cases, but it is believed that those given are 
substantially correct. In some 60 towns the lighting and 
tramways are owned by the same local authorities, and the 
prices charged for energy to the tramways departments vary 
from 2:754. to 14, with an average of about 1:62d. per unit. 
In three cases where the tramways owned by one local 
authority run into the districts of other local authorities, 
energy is purchased from the latter at from 2d. to ld. per 
unit, and in one case energy is temporarily taken by one 
local authority from an outside corporation at 14d. per 
unit. Twenty-five corporations supply energy to various 
tramway companies within their areas at prices varying 
from 24d. to 14. per unit, with an average of about 1:6. 
per unit. On comparing any of these figures with the 
published returns of local authorities owning separate 
traction stations, one is at once struck by the apparently. 
low cost at which the latter can work. Out of 10 towns the 
highest cost is given as 86d. per unit and the lowest 34d. 
per unit, with an average of ‘515d. per unit. There does not 
appear to be much room for combined stations after that ! 

Comparisons, however, are odious, especially when unlike 
things are compared. The price at which an article can 
be sold depends upon the entire cost of its production. 
While the author is bound to acquit those who publish and 
those who supply the figures for publication of any desire 
to mislead, yet he must protest against such figures as those 
just quoted being used to express the “ total power costs.” 
They do nothing of the kind. They are merely works 
costs,” and do not include either rents, rates, and taxes, 
insurance, or any office expenses. Even the addition of these 
items would not give total power costs, and we have to 
include interest, sinking fund, and depreciation (or reserve 
fund) charges before the real cost of the unit is obtained. 
When all these have been added, it will be found that in 
many instances the so called total power costs have been 
doubled, and the actual cost of production will have been 
brought to figures not very different from those at which 
energy is sold to tramways from a combined station. 

To show the absurdity of the whole thing, we only have 
to ask any of the tramway undertakings generating their 
own electrical energy, and whose returns are published in 
the Electrical Times, whether they would be prepared to sell 
energy at the ''total power costs" there given, even with 
the addition of 10 per cent. asa substantial profit. We have 
an answer to hand from Glasgow, where, although the 
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It is therefore unreasonable and beside the mark for the 
tramway department of one town to grumble if it be asked to 
pay 2d. per unit because another town only charges 1:54, 
unless all the -circumstances are alike. In the author's 
opinion, however, the price per unit for a 10-hour tramway 
load per day should not be more than about one-half and for 
a 16-hour tramway load not more than one-third of the 
average price per unit for a threo-hour lighting supply. If rates 
higher than these be charged, it will be found, in all 
probability, that the tramway department is being asked to 
bear costs which should belong to the lighting department. 


Tank I. —Lighting and Tramways owned by same [ocal Authority. 


so-called total power costs” are only 41d. per unit, 
1,243,532 units were sold last year to the electricity depart- 
ment at an average price of 1°47d. per unit. There is no 
doubt that in some cases the price charged for tramway 
energy is too high, but in others it would appear almost as 
though it were being sold under tbe real cost. The extremes 
are reached at Dover (2:75d.) and Bradford (Id.) It is not 
fair that the tramways should be called upon to pay a high 
price merely to balance a loss on the lighting undertaking. 
Neither is it fair to sell under cost to the tramways because 
a profit happens to be made on the lighting. Each class of 
consumer should be treated in the same way, and if a profit 
be made by the electricity works, each class should contribute 


to it at an equal rate. It should not be a difficult matter to t. Price 15 unit * 
а 5 ? ^ . A icht ing. do wer. ram u ays. 
arrive at a fair basis of cbarging. Generating electricity for | Aberdeen 61. 5 . 3d—1d. .. 1515 
tramways is exactly the same process as generating it for | Ashton 3754.  .. 15.—14. .. 151.—14. 
lighting or any other service, and the only difference between | Ayr .................. 51. K: 2d. . 1:5d.—1d. 
the two is that the tramway demand lasts for perbaps punk (——X— 3 S seoa E d ur 1:58. 
Н : s CXIOV .....,.......... . TM 20. eee 
16 hours per day, while the lighting only lasts for an average | p т> 6d. -3d. з. 1553. 14. . 1.84. 
of about three hours. Blackpool. cca she 14—94 ш. — 25). — .. 2'.—1754d. 
Generating costs are of two kinds: (a) those which depend | Bolton ad. 10. 26—14. .. 1 25d. 
only upon the maximum amount of energy demanded ; and | Bournemouth ...... $53. 24 = — 1 685d 
(b) those which depend only upon the number of units репе. | Irn rd ..... . 49. 4, 4L -1125d | 
З : Brighton. - Td- ld. . 7d. —14 1:5) 
rated. The former decide the amount of plant which has to | вие 4d. 5+,—14 1:56d 
be provided, and therefore, while fixed in actual value for a | Burton. 60. 3d . 3d. 1d 2d.—1:25d 
station of any given size, are lessened per unit in almost | Bury ............... 5d.— 4 2045]. — Id 1:3 
direct proportion to the number of units generated. The | Cardiff. .. . ...... 7d.—2d. .. „. , 
А > Chester 45d. . . 2d. 1259 175d. 
latter are, practically, a constant value per unit. The one | дь, sterti 11 6d. 3] 1:59. —1:25d 1:718 
s a J Ә | Obrsterfi 11 . -— за o 
may be called fixed costs," and the other “running costs.” | Colche ter 5). " — wr 2d. 
In “fixed costs" we may include interest, sinking fund, | Darlington ......... 4:54.—35775). ... 2'.--15). .. 17753. 
and depreciation on land, buildings, and plant; rents, rates, Ше E B is xr E ys ае 
taxes, and insurances; salaries and wages at generatiog | ру: F 24. 18. 
station of the stand-by staff required, whether the output be | Dorer 7d. 3d. - 64. - 30. . 27751. 
large or small; coal, water, etc., required for keeping certain | Dundee ............ 41.- 34. ... 23. i 1:49 
boilers under steam in readiness for peak load. In dee TIT: eges: o 5d do саз aes dl 8 
“ running costs” we may include coal, water, oil, etc., used P T NECI 65d.—2:5d. .. 25d.—ld .. 10. : 
in running plant under load; salaries and wages of staff other | Gloucester. 6. 2. . 45-.- 50. .. 1:253. 
than above ; repairs to plant. Hal fax ........ ... 43.- 3d. . ... 24d. 10. 162d. 
To allocate properly to the lighting and tramway depart- | П d ..... 6d. 2...  7d.—1d. ... 1 
ments their correct shares of the above costs, we have to Ipswich 5 6d. u 24 » 2d 
estimate: (1) the maximum demand in kilowatts of each | Keighley............ 7d. 3d. 92:5541.—1:54. .. 24. 
service (from this we know how much plant to provide for | Kuk-aliy ......... 45d.—3). ... 2251.—1d. ... 1:754. 
each, including spares, and therefore the fixed costs” for | Lsneast т ......... 5d. s 2 84. iu 2d. 
^ne : ; ; Liverpool ........ 3˙75.—3 J. 24.--1:54. ... 1:144. 
each service); (2) the approximate output in units per | ro rcr 74d. — 30 2-95d 2-954 
annum taken by each (from this we know how to arrive at | Maidstone шш... 7d.—2d. ... 2'—14  .. 2^—15! 
the running costs” for each service). This is equivalent to | Manchester. .. 5:5d. .. ls8d.—1d. .. 1494. 
saying that the correct charges for supply from combined пе. —— 45d.—3d. .. 2.5. — d 0. A 
lighting and traction stations may be obtained by the use of Noti ne г : mo К е z i 
the "maximum demand "system, but it must be properly | Oldham . .. ad. 1.5. . 24—161 .. 154. 
applied. In the author's opinion, there should be one elec- | Plymouth . 43. id 2:53. 125 2d. 
tricity supply department for the town, and it should provide | Ќо:ћаа!е........... 63.—.d. .. 151. 1d. . 159. —1d. 
: Rotherbam......... 454.——43. ... 1)54.—1d. .. 1:54. 
all energy required, and for whatever purpose. It should | су. ] | | ; 
н ; . slford ........... 3˙80l. .. 24.—1 5d. 1:890. 
feed into the overhead wires of the tramway department just | Southampton 4:54. Ж 3d. .. — 2:254. 
as into the wiring of any building, and, as a result of this, it | Southend ....... .  6d.—4d. .. 24. 5 1:875d. 
should provide all underground feeder and distributing | Soutbprrt .. ...... 6d. 2d. . 24—154. .. 154. 
cables. By adopting the maximum demand” system of S RUE iuis ae Le чы гоа 
: н н underland.. ...... bd.—2:5d. ...25d.—1:1:51...  1'875d. 
charging, all energy would be fairly supplied on the same | Swindon... ... > 5d. A 0954—14. ... .21254. 
terms, whether to tramways, to public lighting, or to private | Wall sey........ ... 5d.—3d.  .. 3d. .. 163d. 
users. But the initial price should be kept high and for as | Walsall ......... 64—24. ... 24—125. ... „170d. 
short a period as possible, while the second price should be кошо sites 6d.—3d. .. 21—14... 24.—1 54. 
А : ; est Ham 7d.—2d. ...  51.—1d. .. 1:6d. 
kept as low as it was possible to make it. All classes of | үү... 54-54 .. 10. "Тра, 
consumers would then be charged at rates in accordance with | Wolverhampton 6d.—2d. ... 2d.—'75d. ... 1664. 
p 
Yermouth ......... 6d.—4d. ... 5'54. T 2˙50. 


their use of the supply, and the long-hour" demand of the 

tramways would result in a very low actual price per unit. 
To simplify the book-keeping, the tramway demand and 

output could be calculated at the beginning of each year, 


* Power run by Tramways Department. 


Tase IIL—Lighting and Tr.mways owned by different Local 
Author. ties. 


and the average price per unit arrived at. Thus, if 8d. per | ___ Town. pries per unit for Rc 
unit prove to be the correct charge for the first hour’s | Lighting. Tramwaye. Lighting. Power, Tramways. 
supply per day and 34. per unit afterwards, an average 5 Manor s палаш ге e: 1 j Rs 1 6 
bd 2 CO Ie 1уег оог sess. „== >. o — e eee ° = П 
16-hour tramway load would come out something like— Nelson ...... Burnley oe 4'5d.—3!. . 2°6d.—2d. .. 23. 


Shipley ..... Bradford ... 4'5d.—2d. ... 2d.—1d. .. 175d. 


TaulE III.—Lighting ard Tramways owned by same or different 
Com) anics, 


8а. +(15 x 1d.) 8+11-25d, 19:254. 


= 1:24, per unit: 
16 16 16 


It is difficult to give any opinion as to what the figure — e 
really ought to be in each case without knowing all the С Lighting. Pon Tramwaye. 
circumstances. Manifestly, where the tramway demand lasts | Camtorne ........ d. - Ad.  4d.—1d. .. 1:498. 
only 10 hours per day, the cost per unit must be higher than | Glcssop ........... C 
where it lasts 16 hours, as the fixed costs would be . de 5 Ж, Tert prse i 
unaltered. And where coal costs only 6s. per ton the unit Musselbureli pa „ es M" 9g. 
must cost less to generate than where coal costs 20s. Stalybridge suse 4d, A 2d, e 15d. 
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TABLE IV.—Tramways owned by Company; Lighting owned by Local 


Authority. 
~ —— Price per unit for —— 

Lighting. Power. Tramways. 
Aberdeen 64.— 24. bes 3d. —14 2:25d. 
Ashton 5:754. 1:54. —1d 1:5d.—1d. 
Baraeley ......... 7d.—2d 1:5d. 1:484. 
Barrow ............ 6d. —34, 3d. —1:51 24.—1 25d. 
Ba lev ............... 61.—94.  ... 3d. —1d ЕР 1:51. 
Bi kdale ............ 7d. 2 J. 24. i 24. 
Oarlils ............ 5d4.—43. ... 21.—1:5d4. ...1775'.— 1:54 
Cheltenham ...... 64. —35:25d 6d. -1:54d. 1:94. 
Cleckheaton ...... 51. 2d. 1:54. 
C Ine ............... 6d. —2d 8d. — 1d. 24. 
Cr ydoen 70.—1˙50 2:5d. 24. 
Devonport ......... 4:541. — 44. -— 1:024. 
Dewsbury ......... 5:51. —35:5d За. —14 1:51. 
G avesend ......... d. —2 !. — 23. —1:53 
(rreenoek ......... Gd. 2d 2:51.—1:5d 1:24. 
Ho -kmondwike... 4d. 2d. 1:94. 
Midaleton ......... 44. 2:5d.— 1:5d 1‘6d. id. 
Paisley 4d. 2:5d. 2:54. 1:254. 
Ре erborouga...... 45d. — 44. — 2:151. 
St. Annes ........ 7d.—24d. 2:5d. 2d. 1 751. 
8". Helens* ...... 4:54. 2d. — 1d. 1d. 
Taunton ............ 6d. — 2d. 2d. 24. 
N nem ut 51.—94. — 2 51.—1 25d. 1:54. 
Wor eiter 6:5d.— 51 2:5d. —1d. 2d. 1:751 
Wrexham ......... 4:51. сз дА. с 2d. 


* Plus 10 per cent. per annum on capital expended on plant. fec dera 
an overhead. 


DISCUSSION. 


Mr. W. N. TITTENSOR, of Preston, made а long contribution to the 
discussion, the gist of which was thet the tramway undertaking ought 
n: ver to be charged more than 1d. per unit in a town where coal was 
obtainable at 153, per ton, He defended his charge of 141. per unit at 
D 1ndee on the grounds that the p'aut was not an up-to-date one. At 
Preston the electric light company had offered t» supply the tramways 
1o: 118. per unit, but he had advised his committee that they could 
generate their own current for O 96d. The balance-sheet for the firat 
year’s working had yet to be audited, but it showed a works cost of 
0 68d., and a total cost, includiag capital charges, of less than 0:94, 

Bailia ALEXANDER, of Glasgow, said that the ques ion largely 
depended on the point of view from which it was approached. Each 
miu was apt to look at the matter from а personal point of view, and 
not as to what was best for the whole community. He thought thet 
if the town was large enough to warrant the highest class of super- 
vision for each undertaking, there was much to be gained from having 
two g»neriting stations, between which a certain amouat of rivalry 
and emulation would exist. Where there was one station, he thought 
there should be one committee and three sub-committees, dealin 
respectively with the generation of electricity, the supply of light an 
power, and the :unniap of the tramways. The firet cimmittee would 
then generate аза 531] elestricity to the other tw». The figures which 
were given by the author as to the Glasgow tramway station did not 
make it clear that the power supplied to the electric lighting depart- 
ment was used ou peak load. He thought that this jastified the 
charge of 14d. per unit, and he considered that the Lighting Com- 
mittee sold electricity on the peak load at 6d. per unit. The Tramway 
Committee had recently agreed to supply more electricity to the L/gating 
Оо nmittee at the rate of Id. per unit. 

Treasurer Lyon, of Aberdeen, sgreed with the 1,8; speaker, and con- 
sidered that in his city they gained from having one first-class plant 
controlled by a single fi:st-clsss engineer. Under the arrangement 
ia Aberdeen the tramway department paid for ita power exactly what 
ic cost to produce, This Isst year was certified by the city acoountant 
to be 1°6ld., which agreed very closely with Mr, McElroy’s figure of 
149d. for Manchester. 

Mr. H. E. BLAIN, of West Ham, chaff d electrical engineers because 
they eovered up their figures of costa under technicalities which were 
difficalt to disprove, His conclusion was that these engineers were 
making a handsome profit out of the tramway undertakings. He 
wished Mr. Rider’s paper had gone farther and that he had analysed 
the figures of the осві of eupply to tramways from sepsrate tt tions. 
He (the speaker) had gone into this, and found thst these costs, 
including capital charges, were ss follows: at Glasgow, 0 923. per 
unit; at Birkenhead, 1'01d.; at Reading, 1°02d.; at Sheffield, 0 6451. ; 
and at Leicester, 0 4981, Of thie lat‘er figure 0 3063. was the works’ 
cost rer unit, and the capital charge of 51 per cent. for interest ard 
sinking fand averaged 0'192d, Aſt r some remerks аз to errors in 
metering and to private consumers being charged less for power than 
tramways, Mr, Blain gave his estimate as to what it would ccs’ to 
supply the tramways st West Ham from а separate station. This 
would vary from 98d. to 1'191., according to the units us d. 

Alderman Hey, of Halifax, considered that even if a separate 
tramway station would give a cheaper supply, the general community 
might benefit considerably from having the two undertakings on one 
supply station. Ia Halifax this had been found to be the case. The 
starting of the tramways bad enabled the lighting department to pay 
"n with 3 in the charge of energy for lighting from 6d. to 

per un 

Mr, O. J. SPENCER, of Bradford, considered that the price charged 
to tramway departments from combined stations had been rather a 
matter of bargaining than of policy. He was surprised that the charge 
at Manchester was as high as 1°491,, and wondered as to how much of 
the plant in the station was charged against the tramway department 
when caleulating the depreciation. He queried the position at which 
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metering could be done. If the meters were placed in the station, the 
tramway department had to рау for all losses in transmission and 
distribution, He thought the meters should be placed out on the 
system as they were in the case of ligbt'pg core1mers. 

Mr. P. Төнен, of Dandee, thought that many of the ers had 
smistsken Mr. Rider's point, which was—can the supply be given to 
tramwsya fiom combined stations as cheaply as from separate works! 
Most of the speakers had considered rather the question—is the supply 
given as cheaply? He thought that the Aberdeen figures of cost were 
wropg, but believed in combined stations. 

The Tramway Excingen of BoLTON a'a» questioned the accuracy 
of electricity meters. Combined stations might be good for the rate- 
peyers, but tramways could be tupplied more chesply from their own 
wo ks. 

Mr. J. H. Riper, in reply, said he тве plesssl thet such a long and 
useful discussion had followed a paper which he had prepared at very 
thort notice. He believed not in having a lightiog department to 
eupply the tramways, bat in having an ele t city department which 
would sell currezt 10 all r«quiripg it. The argument that there were 
two departments at Leeds, and that one was sipplyiog cheaper then 
the other, could be answered by him to the «ffcct that if the right 
system of charging were adopted it would be chesper to have one 
station. It was true that the London Oounty Oourcil were putting 
down a traction station, but then they were not the supply authority. 
If they became so in the future, he would advocate one station 
for traction, lighting, and power. He was glad to get Mr. 
McElroy's support, аз it was at Mencbester that the correct system 
of charging for electricity supply was first adopted under the advice 
of the late Dr. John Hopkinson. He formulated the idea of 
dividing the charges into ospital and running expenses, and if onl 
the right division was made, an cquitable system was assured. A hig 
first charge for a short por io 1 was ше! вай th's, un fortunate y, 
was limited by the maximum in the provisional ordeis. The first 
charge should be made as high as po:sible and for a very shoit period, 
after which the bare running expenscs siould be charged on the rest of 
the corsimption. Tbia second charge should be fixed at the lowest 
possible vaſue. Oare should also be tiken that the depreciation 
charges met by both lighting and t action consumers were fairly 
distributed. 

À heerty vote of thanks was psssed to Mr. Rider for his peper. 


LANCASTER ACCOUNTS. 


The following abstract of the revenue account is taken 
from the accounts of the Lancaster Corporation electricity 
department for the year ended March 26, 1905. 


рг. Eupend йите, 2 ге. d. 
Generation of ө1ебїт1їоїбу..........................›...»=...—... 2,824 13 7 
Distribution of electricity ............. TR inl dioi a uds 4. 675 6 9 
Fitting consumers’ premises and lamps sold ............ — 198 8 9 
Attending and repairs to public lamps............ . 265 18 8 
Rents, rates, and taxes ........ „ —n а 374 0 0 
Mans gement expenses, salaries, eto. ............ 765 8 6 
Special charges, insarances, 6:0. ..... Per Us rm ied 27 9 8 
Allowances and bad debts ...................—........-.. е 64 8 5 
Balance carried to net revenve account .................... 3.854 14 7 

29,016 8 8 

Or, Income. £ sd, 
8 Је of current, les discoun's ........... — 26.161 5 10 
Publio lighting. EE... E Жү, 
Sale of lamps and other apparatus. —. =- 203 4 9 
Cost of sammonses—repeid ....................... — 09 6 

29046 8 8 


APPOINTMENTS VACANT. 


Sbifl-Enginesr Foreman. Applications to Box В 92, Electrical 
Engineer Office, See advertisement in previous issue. 

Various.—Head of electrical engineering department; silary, £20) 
per annum. Head of civil and mechanical engineering department ; 
selary, £200 psr annum. Assistant for building construction, eto. ; 
salary, £130 per annum. Halifax Ejucation Oommittee. Applications 
by July 11. See advertisement ia 1485 issue. 

Borough Electrical Engineer, Cheltenham. Salary, ACO per 
annnm. Applications by 18th inst, See advertisement. 

Lecturer on Electrical Engineering, Hull manicipa! teohriel 
s^hool. MT, £200 per annum. Applicat’ons, on forms, to J. T. 
Riley, D. So., director of studies, by 15th inet. Sce advent sement. 

Electrical Engineer as mansger to lighting and power contractore. 
See advertisement, 

Draughtsman for switchgear work, Ferranti Limited, Hollinwood, 
Lancs, See advert/sement. 


FORTHCOMING EVENTS. 


University of Liverpool.—Opening of new electrotsohnlos laboratory 
by Sir J. Swan, July 8. 

Permanent-Way Institution, — Summer convention begins on 
July 21, continuing till July 27, in the course of which a visit will 
be paid to Holland, 


— — 
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TAKING MOVING PICTURES UNDERGROUND. 


À series of interesting moving piotures were taken s 
short time ago by the American Mutoscope and Biograph 
Company in. a section of the subway of the Interborough 


Rapid®Transit Railroad of New York. A number of 
scenes were included of the stations when the passengers 
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were leaving or boarding local trains, and tbe results were 
Tbe light by which these photo- 
graphs were taken was provided by a number of the 
Cooper-Hewitt lamps fixed on two*flat cars in nine banks 


in every way successful. 
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current direct from the third rail was mounted оп a truck 
aud connected by belt to a 224-kw. Westinghouse 110-volt 
generator. The various auxiliary apparatus, sach as volt- 
meters, rheostate, switches, ete , were conveniently mounted 
between the two machines. The work was entirely 
successful, and during the entire trip only one lamp wert 
out. The details of the subway construction were brought 


Taking Moving Pictures Underground 


out with extraordinary clearness, due to the exceeding'y 
high actinic power of the Cooper-Hewitt lamp The 
accompanying illustrations show the arrangement of the 
lamps and the generating outfit on the cars, 


Taking Moving Pictures Underground, 


of eight lamps each. The lamp known as the K“ typo, 
which is 45in. long, was used, and the total candle-power 
of light amounted to 52,500 c.p. The banks of lamps 
were mounted disgonally across the foremost car, so that 
the light was thrown immediately in front of the camera, 
which was mounted on the next car. Each lamp was 
backed by & polished metal reflector, and the kicking coils 
by means of which the lamps are started were arranged 
underneath the frame. 

The manner of generating the current is wortby of 
note. A Westinghouse 40-h.p. 600-volt motor taking its 


ROBERTSON ELECTRIC LAMPS LIMITED—ANNUAL 
OUTING. 


The outing to which the directors of the Robertson Electric 
Lamp Works at Brook Green annually treat their staff and 
employés, and incidentally some favoured visitors, has always 
been, as far as we can assert from personal knowledge, a 
howling success. This year it took the form of a trip to 
Margate, leaving Victoria last Saturday at 8 a.m., and no 
wonder when the hundreds of girls trooped into the station 
wringing wet the genial manager, Mr. C. Wilson, feared the 
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day which was beginning. However, all got aboard safely bar 
those who were unfortunate enough to come by the Under- 
ground, which was flooded by that time. They missed their 
train. Some of them came on by a later train; the others 
missed a treat. Soon after Sittingbourne the sun came out, 
and when Mirgate was reached the beach and town blazed 
forth in a golden July sun under the bluest of skies. A most 
enjoyable dip in the ocean at Ciiftonville commenced the pro- 
ceedings, and an excellent dinner followed at 12.30 so as to leave 
a long afternoon before the party. We may say here that by 
the party we understand the staff of the works (about 30) and 
their guests. The firm on these occasions g» upon the sensible 
plan of providing a train, etc., for all their employés, and the 
husbands and wives of those who are thus blessed, and to leave 
them to roam at their free will upon arrival at the port selected. 
The young people, being away from the sll-seeing eye of the 
foreman and staff, enjoy themselves all the better for being left 
to their own devices. And that is where part of the howling 
success comes in. Some call it singing, but no matter. There 
was not much speechmaking at the dinner, but the toasts of the 
company, the managing director (Mr. C. Wilson), the staff, and 
the organising secretary (Mr. Saville, wh» deserves all the 
praise bestowed upon him, and so forth) were duly honoured. 
From what we heard, the company ie still making rapid 
progress. This year the output increased by 40 per cent., 
reaching a total of 4,000,000 lamps. This necessitated a 
corresponding increase in the number of employé: and 
considerable extensions to the factory, which have been carried 
out and completed satisfactorily. We are glad to learn that there 
was not a single accident during the whole year. After dinner 
a brake and a landau, the latter of which nearly came to grief 
in a collision, took the party through the wheat and barley 
fields to Birchington, and a prolonged halt was made at the 
Minster Gardens for strawberries, tes, and frolic. We have 
been asked to specially notice the running form of some elderly 
gentlemen present; and while on the subject of sport we 
must mention the excellent shooting in the subsequent match, 
М завгв. Wilson, Saville, and Hogg coming out with 51 and 29 
points respectively. After the return to Margate there was yet 
another tes, a lovely walk along the front, aud a lively return 
to Victoria, which was reached at midnight without any mishap, 
and with the unanimous feeling of having been made to have a 
real good time. 


TRADE NOTICES AND NOVELTIES 


The Radlo-Lite“ Lamp. 


Acempanying is an illustration of the Redio-Lite” lamp, which 
has bsen pu? on the market by the Edison and Swan Unit d Eleotrio 
Company, Limited, to meet the growing demand for a special form of 
spherical-sbaped electric lamp. It is manufactured in two sizes—viz., 

pes II. and V.—and for any voltage from 100 to 250. In Type II. 
the diameter of the bulb is dio., and in Туре V. the diameter of the 


bulb is 5:n., giving a downward refleotion of 40 c.p. to 50 c.p. and 
80 с.р. to 90 0. p. respectively. It gives a beautiful soft bright light; 
on account of the special method of frosting adopted and the position 
of the filament the d ffision is particularly fine. This lamp will, the 
company believe, b:come indispensable for the special purpose it 
has been des‘gaed—viz , shop lighting, corridors, institutions, house 
lighting, eto. 

| —ÓÁÓÓ л — —— 


LEGAL INTELLIGENCE. 


LLOYD'S v. THE MARCONI INTERNATIONAL MARINE 
COMMUNICATION CO. 


In the Chancery Division, on Wednesday, Mr. Justice Kekewi:h 
heard an adjourned summons in the action of Lloyd's v. Marvoni 


11. 


International Marine Communication Oo., by the company, against 
the plaintiffs, esking for farther and better affidavit of documents. 
Mr, Ogden Lawrence, K. O., and Mr. Ashworth Jones (instructed by 
Messrs. Waltons, Johnson, Bubb, and Whatton) appeared for the 
рр, and Mr, Stewart-Smith, K.O., and Mr. Gover (instructed 
y Me. Geoffrey Chubb) for the company. 

Having heard counsel on both sides, bis Lonpsuip ssid the difficulty 
was very much increseed by what he had no doubt was a perfestly 
genuine att:mpt on the part of the plaintiffs to avoid any question of 
ehirking discovery. Still he was afraid they had done themselves 
harm; but probably in a fuither affidavit which he wae going to direct, 
the plaintiffs would think it right to recall as far as they could the 
action up t» & point. His Lordship thought it would be proper to 
order a further affidavit of documents, but with regard to the poiot 
ma ie as to the title of Lloyd's to certain sigoalling stations, i: seemed 
to him that the defendant company was in the wrong. Oosts would 
be costs in the action. 


COMPANIES’ MEETINGS AND REPORTS. 


CHILI TELEPHONE. 


The report for the year ended March 31 states tlist the aggregate 
number of subecribers at all centres at the end of the year was 6,474, 
as compared with 5,814 at the beginning. or a gain of 460 for the year. 
The revenue in Ohili from all sources was 978.746 fol., an 
increase of 62,201dol. The expenditure in Ohili was 445, 140 Jol., an 
increase of 22 731 dol. The net income in Chili from all sources was 
535,606dol., an increase of 39,473dol. The average rate of exchange 
for the year was 16 30 J. as compared with 16 36d. in the previous year, 
giving a decrease for the year of 0:068. Converted into sterling at 
these rates, the net income was £36,227, an increase of £2,540. The 
liquid assets and liabilities in Chili on Maich 31, 1905, were valued at 
1641., the current rate of exchange on that day, as com with 
168 J., at which they were valued on the corresponding date of the 
previous year. The balance to credit of the revenue account, including 
£2,502 brought from the previous year, is £14 547, of which £15,36u 
has been carried to reserve for renewal of plant, etc. Au interim 
dividend of 3s. per share was paid on Jan. 14 last, and the directors 
now recommend a final dividend of 5з. per share, leaving a balance of 
£2,467 to be carried forward. The tetil mileage on March 31, 1905, 
was 10,759 miles, an increase of 875 miles. 


ELECTRICAL POWER STORAGE. 


The report for the year to May 31 states that the profit, including 
the balance of £470. 17s. brought forward, smounts to £9,600. 
14s. 8d. Out of this sum the directors have carried £1,000 to the 
contisgent fund, and set aside £2 500 for depreciation of patente, good- 
will, etc. They recommend again the payment of a dividend of 6 per 
cent. on the ordiaary share capital, which will absorb a farther £5,389. 
133. 7d. and leave £711. 1s Id. t» be carried fo-ward. Ia addition 
to the £2,500 set aside as above, the directors have trans ‘erred £13,500 
from the special reserve account, making £16,000 in all, which hes 
been applied in reduction of patents, goodwill, etc. This leaves 
£10,C0) at the credit of spoxal reterve to provide for pcs äble 
diminution in the valus of the assets, for repayment of debentures, 
eto. The buildings, plants, tools, etc., have been maintained ia 
thorough repair and condition at a ccs: of £3,640, 183. 41., which 
sum hae been provided out of revenue. The directors are glad to 
record another satisfactory усаг, notwitbs:anding the continusd 
industrial depression and increased keenness of competition. 


BIRMINGHAM AND MIDLAND TRAMWAYS. 


The report s Ates that the tot il revenue for the year, inclading £695 
brought forward from the previous account, amounts to £108,626, and 
after deducting expenses chargeable to revenue, including repairs aud 
maintenance, there remains £35,948. Deduoting interest on the 
debenture et ck and the dividend on the 5} per cent. preference shares, 
amounting together to £14,935, there is an available balance of 
£20,951, which the directors propos» should be applied as follows: to 
payment of a dividend on the preferred ordinary shares at the rate of 
54 per cent, for the year ended Dec. 31, 1901, £19,250 ; to be carried 
forward to next account, £1,701. The traffic recep have suffered 
during the past year by reason of the dislocation of traffic brought 
about by the reconstruction of the lines for electric traction. The 
work has, however, now been completed, and the receipts have 
materially increased. 


ELECTRIC CONSTRUCTION. 


The report for the year states that the net profit is £3,928, 143. 53., 
and adding £3,805. 51. brought from last year, the amount available 
for distribution is £7,715. 17s. 51, The directors recommend that 
this profit be appropriated as follows: dividend at the rate of 7 par 
cent, per aunum on the preference shares (to be paid on July 31 next), 
£4,394. 12з.; balance carried forward to next account, £23,319. 53. 51. 
The buildings and plant have, as formerly, been thoroughly maintained 
out of revenue, and £5,000 has been credited to deprecisticn account. 
The depreciation sc»ount now amounts to £58,000 and the general 
reserve fund to £32,000. The competition referred to in last report 
has been intentified during the year and still continues, but there are 
signs of improved trale in the near fature, Meanwhile, every eff ort 
is being made to meet by economy and improved administration the 
low prices now current. 
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GREENWOOD AND BATLEY. 


At the annual meeting of this Company last week, the CHAIRMAN 
stated that the net profits for the year amounted to £32,000, терге. 
senting an inoreate over the previous year of £6,000, A number of 
large orders were completed during the latter half of tae year. A 
sum of £5,000 has been added to reserve, bringing the amount up to 
£55,000. The Company з plant now includes a 800-һ.р. de Lavsl 
turbine, which hes been found to result in an economy of fully £1,5C0 
рег annum, In conclusion, the chairman stated that the prospects 
for the к year were encoursging, and the motion adopting the 
report and declaring a dividend of 7 per cent. on the preference shares 
and 6 per cent. on the ordinary shares was carricd unanimoualy. 


UNITED RIVER PLATE TELEPHONE. 


The ordinary general meting of this Company was held on Tuesday 
at Winchester House, Mr. J. I. Oourtensy presiding. Particulars of 
the re port appeared in our last week's issue. 

The CHAIRMAN, in moving the adoption of the report, stated that 
the progress of the Company during the year was shown by the increase 
in the number of subsoribers in the Buenos Ayres section, which was 
considerably in excess of that of any previous year. The directors 
were able to recommend a final dividend of 5 per cent. on the ordinary 
share capital, making, with the interim dividend, a return of 8 per 
cent, for the year. 
£50,000 in ordinary shares, which will be offered to the ordinary 
shareholdeis at раг, to provide for the various requirements in connec- 
-tion with the continued extension and growth of the Company's 
business, The directors were adopting the policy of making moderate 
issues so as to avoid as far as possible calling up capital not immediately 
rcquired in the business. 

The report was adopted. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Leicester.—Tenders are required for telephone cables, eto., for the 
Water Committee, Tenders by July 17. 

Bath.—The Corporation invite tenders for a storage battery. 
Tenders by July 17. See advertisement. 

-Turnu-Severin (Roumania).—The Mayor invitis tenders for the 
eleotric lighting of the town. Tenders by Sept. 10. 

Fulham —The Council invite teuders for extension of cables, 


feeders, eto. Tenders by noon on July 12. See advertisement in last 


issue. 

West Ham —The Council invite tenders for the erection cf tram- 
way offices and car depot, Greengate-street, Plaistow. Tender by 
July 25. 
ога. —The Uiban District Council invite tenders for the supply 
of Ain. and ‘25in. concentric cable. Tenders by 4 p.m. on July 11. 
See advertisement. 

South Shields,—The Town Council invite tenders for the laying 
of the permanent way for the service line to the car-shed in Dean- road. 
Tenders by 22ad iust. 

London.—The London County Council invite tenders for two low- 
tension feeder awitchboards. Tenders by 10 a.m. on July 11. See 
advertisement in last itsue, 

Leeds.—Tenders are invited for the supply of lamp-pillars, irons, 
carriages aud furniture, and glass for lamps for one year, for the Street- 
Lighting Committee. Tenders by Joly 18. 

Paris.—The Pcstal and Telegraph Department, No. 103, Rue de 
Grenelle, require tendere for copper wire cased in iudisrubber and cottoa 
and dipped in paraffin. Tenders by 35 p.m. on July 12. 

Burton-upon-Trent.— The Corporation invite tenders for the elec. 
trical equipment on the overhead system cf about 13 miles of tramway 
(Oontract No. 10). Tenders by noon on July 7. See advertisement in 
previous issue. 

Alicante (Spain). —The Harbour Board (Junta des Obras del Puerto) 
require tenders for two electric cranes, capable of lfting 10 000 ko. 
ard 1,500 ko. respectively. Tenders by Sept. 15. Estimate, 
107,010*10 pesetas. 

Loughborough.—Tenders are invited for the supply of materials 
and stores for tho year ending Jaly 31, 1906, for the electricity works, 
Tenders to the Borough Electrical Eogineer by July 18. See adver- 
tisement in last issue. 

Stalybridge.—The Stalybridge, Hyde. Mossley, and Dukinfield 
Tramway and Electricity Board require tenders for the supply, delivery, 
and erection at the Stalybridge sub-station of а 400-kw. motoi- 
geners: or, together with the necessary switcbgear for same. 

Merthyr Tydfil.—Tenders are ii vited by the Urban District 
Oouncil for the erection of refuse det t tuotor plar t capable of effectually 
burning 120 tons of refuse per day, together with all builiings and 
contingent worke connected therewith. Tenders by Seps, 1. 

Neath. — Ihe Rural District Council invite tendera for the supply, 
etc., of electric light and power mains, sub tt tions, ewitchboarde, 
feeding pillars, switch pillars excavations, and other works in connec- 
tion within their area. Tenders by July 17. See advertisement. 

London, 8.W.—Tte London County Council invits tenders for the 
roadwork and plat lay ing required for the conat-uction for electrical 
traction on the conduit system of the authorised tramways from 
Wandeworth t» Tocting via Red L'on-strevt, South-street, Garratt- 
lane, and Dafce-road. Tenders by 11th inst. 

Wishaw.—Tonders are required for (1) underground mains; (2) 
excavation, tsmporary and permanent reinstating ; (5) street aro lampe. 
Particulars can be obtained from the engineer, Mr, E. F. Оох, 10, 


Russell - street, Wishaw, N. B., on payment cf a de 
Tenders to Mr. J. Logan, town clerk, Main-street, 
12 noon on July 11. 


They intended to make an immediate issue of 


it of £2. 26. 
baw, N.B., by 


Stourbridge.— Tenders are re quis ed for the wi ing of the workhous: 


buildings for electric light, also for the install tion of a plant for work - 
ing the same; also for the instalation of gas pipes and fittings, 
according to speoifiostion which can 
Tendera to Mr. George Francia James, clerk to the Guardians, 1?, 
Hagley-road, Stourb»idge, by 12 noon on July 18, 


be seen at the Clerk's Office. 


London, 8.W.—The London County Council invit» tenders fcr the 


roadwork and plate'aying required for the reoont truetion for electrical 
traction on the conduit system of the tramways (a) from the suthorised 


tramways in Red Lion.street, via York road, Battersea Pal k. ros d, 
Nine Eims-lene, Alber t-embankment а: а Limbeth Palace-road to 
Westminster; (b) along Lambeth-road ; and (c) along Falcon · road; 
and for the exesution of certain paviog works in connection there with. 
Terde s by 18th inet, 

Erdington.—Tenders are required for the coastruction of Section 
No. 1 of the Erdington tramways, comprising the liying of the per- 
manent way, in| ding copper bonding, wood blcoX pivicg, and other 
works incident d to tha laying of about 24 miles cf dcuble-track tram- 
way, for the Tramway Comm ttse. Tenders to the joint engineers, 
Mr. Robert Green (of Mesers. Pritchard, Green, aud Oc.) of 37, 
Waterloo-street, Birmingham, and Mr. Herbert H. Humphriee, engi- 
neer to the Coancil, Public Hall, Erdington. 


RESULTS OF TENDERS. 


Canterbury.—Th* tender of O. Breeze, Canterbury, at 133. 6d. per 
ton, has been scsepted for supply of coal to the electricity works, for 
the Town Council. 

Gravesend.—The tender of 8. Blandford, Gravesend, at £51, has 
been accepted for ins t illation of electris light at Ohu:ch-street Sshool, 
for the Education Oommittes, 

Aston.— The Public Works Committee have recommended fer 
acc t ince the tender of the Brosh Ele trical Engiaeeri: g Oo., at 
£4,605 153. 7d., for the overhesd eleotiical equipment of the tram- 
ways in High-street, Birchfield-road, Lozells- road, Witton-road, and 
Wheeler.: treet. 

Cables, etc.—The Johuson and Phillips Ele:tcio Osble Worke, Ol 
Charlton, 1eport the following contracts: Ipswich, distributor mains 
Grimsby, distributor mains; Great Northern Rulvay Oo., feeder and 
distributor mains; Handswortb, additional lighting and tramway 
feeder aud distributor mains for the Wi.ton district; Pembroke 
Dockyard, additional lightir g and power feeders. 

Norton.—The following t»nders fcr the laying of the main from 
Wold-road t» Whitewall have been received : 


Ј: Taylor, Мао уличные e 5159 10 0 
E. Lofe, Niese weds еке сааьа 148 18 0 
R. Үа'ез and Sons, Malton JJ ИЕЗИ РОИ 118 10 0 
J. Read, Malton .................. FCC — 132 12 10 


Marylebone,—Tenders were received from 46 firms for the «upply 
of stores to the generating atstion. The following firms have been 
selected : G. Hatch Limited, white cotton waste, £1. 13s, 6d. per owt., 
common 18s 61.; W. Н. Wilcox and Oo., mutton cloths £1. 18*. per 
owt., sponge cloths 10s., lubricant for grease Jubricators 30. per Ib., 
asbestos packing 1s. 2d., rubber iat ertion le. 6d.; British Iosulated 
and Helsby Oables, cables of various siz s and prices; Baxter and 
Огоо tor, oable-jointing materials—v z., Para rubber strip, black 
adhesive tape, binding wire and fuse wires, indiarabber solution, 
shellac vainish ; Veritys Limited, indiarabber gloves; St. Helens 
Oable Co., prepared tubing. 

New Ferry (Cheabire).— The Lower Bebington Uiban District 
Ocuacil have received the following tenders for tne work of electric 
installation for fire brigade alarm in New Ferry :— 


Barlow snd Young ............................ . . — ast £65 10 0 
Electrical Eogineering aud Maintenarcs Co ag 0 O 
Pulford Вгов. ............. ———— ———— ИН УЧАР 48 11 8 
Price and Taylor Me 40 15 0 
Н. G. Raddell ........ „j er en Mit errr cr 3 . 34 2 6 
Qox-Waelker and Qo. . eere yx EYE Кыз 55 0 0 
Frid and s,, ³⅛ « mA 27 0 0 
National Telephone О». ...... .................................... — 26 17 10 
Lloyd and Co., King-street, R. C Ferry (accepted) ......... 25 0 0 


BUSINESS NOTES. 


TRACTION. 


Southampton.—The Town Ccuncil have decided to intrcduoe 
single-deck cars, 

Radoliffe. —The Dumer'e.]ane ecction of the Urban District Council's 
syetem has been opened. 

Cape Electric Tramways.—An interim dividend of 24 per cent. 
has been declared by the directors. 

Southowram Light Railway.—Anu enquiry has been held into an 
application for extension of time to constrnot this line. 

Keighley.—It has been decided t» apply to the Board of Trade for 
an exter sion of time ia which to complete the Stockbridge section. 

Llandilo.—4Àn erquiry is to be held on the 14th inst. by the Light 
Railway Commissioners as to the expediency of granting an order for a 
light railway. 

Halifax.—The Corporation have replied to the Zoyland Dietrict 
Oonncil that at present they are not prepared to extend the tramways 
to Ripponden, | 
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Portmadoc and South Snowdon.—The Light Railway Commis- 
sioners have sabmitted to the Board of Trade for confirmation an order 
sanctioning this line. 

Liverpool-Seuthport.— Through bookings have been instituted 
between the Liverpool Overhead Railway and the electrical section of 
the Lancs, and Yorks Railway. 

Baker-street and Waterloo Railway.—A Select Committee of 
the House of Lords bas passed the Bill authorising a subway at 
Charing Cross for foot passengers. 


Brighton.—The Corporation tourist car," inaugurated at the 
instinse of Mr. Marsh, the acting engineer and manager, made a 
trip on Monday, and was well patronised. 


Rowley Regis.—It is proposed to hold a conference between the 
Urban Diatrict Council and the Birmingham and Midland Tramway Co. 
in reference to the tramway to Blackheath. 

Bishop Auckland.—The United Kingdom Tramway, Light Rail- 
way, and E ectrioal Syndicate have applied to the Board of Trade for 
an extension of time in which to construct the Bishop Auckland, 
Shildon, snd Spennymoor tramways. 

Lincolnshire Light Railways.—In regard to the two light railway 
schemes for this district, it is reported that the promoters of the 
Barton Railway have withdrawn their scheme, so that there will only 
ba the Lindsey scheme for the Commissioners to enquire into. 


Blagdon and Pensford Light Railway.—4A committee has been 
appointed, by the Somerset County Council, with power to assent to 
the construction of this light :ailway, on being satisfied that all the 
reasonable requitements of the c.unty surveyor were complied with. 


Yarmouth.—The olostrified line from Yarmouth to Gorleston was 
opened on Tuesday. This is expected to form an important and 
remunerative section of the Yarmouth system already in operation on 
the other side cf the river, with which it is hoped shortly to be linked 
up. The inaugural ceremony was followed by a luncheon, at which 
severe] members of the Corpo ation, officials, and others were present. 
The cost of the new section was £50,C00. 


Barry.—The Urban District Uouncil have under oonsideration a 
scheme t» providi the town with a system of electric tramways. The 
service will supply not only the town, but will also extend to the 
island. Daring the past week or two a census has been taken on 
behalf of the Council of those using the brake service and tbe foot 
passengers between the town and island, and the results are such as to 
encourage the local authority to proceed with their scheme. 


Fareham.—The Gosport and Fareham Tramway Co. sought per- 
mission from the South-Western Railway Co. to continue the lsying of 
their lines as far as the railway station, thus passing over some 80 yards 
of the company's private road. Ia reply, the railway company state 
they will only allow the metals to be laid to within 100 yards of their 
propeity, It is suggested that a farther communication be sent to the 
9 peny requesting as a compromise that the distance be reduced to 

yards. 

St. Annes. —At the meeting of the Urban District Council a letter 
was read from the Blackpool, St. Annes, and Lytham Tramways Оо, 
as to the greasipess of the tramlines caused by the laying of Westrumite 
on the roads, It was resolved that the surveyor be instructed to point 
out to the tramways company that, inasmuch as the greasiness arising 
from this cause lasts only a few hours oefter esch application, and as 
the roads are treated with this eolation on four or five occasions only 
during the year, the matter complained of will not seriously affect the 
running of the cars. 


Heath.—The Balsall Heath testion of the tramway between 
Birmingham and Mary.street was closrd on Saturday morning. As a 
result of the excavations which have been going cn for some time in 
Longmore-street, where the sewers are being relaid, coupled with the 
heavy rains, the roadway became undermined. As not only the o!d 
track but the temporary track was seen to be unsafe, this section was 
closed. The contractor had a gang of men hard at work laying a 
temporary track on a ра of the roadway which was considered safe, 
and t wards two o olock the route was again reopened for traffic, 


Bath.—At the meeting of the Rural District Oounci] a report was 
рез with reference to the Weston-to-Lanedown Light Railway. 

be present width of High.street is not sufficient to permit of a 
tramway being laid along it to connect the present tramway system 
with the line up to Lansdown, but the committee saw no objection to 
the scheme if the promoters were willing to undertake the widening of 
the road. That would mean the securing of half a степ cottage 
properties not very valuable, If that were done, it would be a great 
improvement, It was imperative, however, that High street should 
be widened before trams went there. The report wss adopted. 


Baroelona.—The Barcelona Tramways Oo, announce that a con- 
tract has been entered into for the sale of the undertaking at a price 
which, including accrued profits to June 30 last, will permit, after 
paying off the debentures, debenture stock, and preference sheres with 
interest, of a return to the ordinary shareholders of approximately 
£14 per share. A first instalment of £5,C00 has been paid to the 
company, and a banker’s guarantee for securing payment cf the 
remainder of the purchase money has been airar ged t» tbe satisfaction 
of the Board. An extraordinary general meeting of the company will 
be called in the course of a few days to submit the agreemert for 
approval. 

Dover.— The work on the tramway extention has been delayed by 
drainage and other difficulties arising from the congested traffic on 
Orabble Hill, The double line is now laid up to The Gate,” and 

rt of the way the cementing aud wood paving has been put down 

tween the rails, From the railway arch on Orabble Hill down to 
Orabble Paper Mills nothing has been done except the erection of posts 
to carry the overhead wires. From the mill up to the further side of 
the athletic ground the rails are down ready for the cement and 
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pitchers, This length has been rather tedious, owing to the elaborate 
curving of the Beyond the athletic ground the sleepers are 
down and the raila upon tLem, but not yet completely laid. 


Stretferd.— It was reported at the meeting of the District Council 
that tbe Light Railway Commissioners had reconsidered the West 
Manchester light railways order as to a pro from the promoters to 
absndon or transfer a part of the scheme, e Commissioners decided 
they could not report to the Board of Trade in favour of any alteration 
in the terme of the order. If any alteration is desired," the Com- 
missioners continued. it must be made by 5 As to this 
they only said thst in fixiog £1.500 to be paid by the company th 
had in mind the fact that the earnings on the line in Trafford Par 
would belong to the company. If the line was owned by the Council 
some redu^tion should be made, but the compeny could hardly expect 
to escape the payment of a considerable contribution having regerd to 
the fact that they resisted the proposals of the Council. 


Maidstone.—At the monthly meeting of the Urban District 
Ocuncil last week it was stat d that the net profits on the first 84 
monthe’ working amount to £1,531. бз, 101. If the Ocuucil snoceed 
in getting an order for taking the line up Week-street and St ne- 
street, the working expenses will work out more favourably. The 
profit mentioned has been achieved in the face of a charge of 2d. per 
unit for power. The Ohsirman of the Tramways Committee, in cov- 
cluding h's remarks, expreesed the belief that the undertaking would 
be a great sucors», and would always yield 5 per cent. clear profit, after 
al expenses had been paid, including repayment of principal and 
interest. He copgtatulete 1 Mr. Hoadle:, the electrical engineer, upon 
the result, and the committee’s report was unanimously adopted. Au 
enquiry into the application for sanction to the ext nsion of routes 
has been opened. 


Leith.—The work of laying the new tramway rails and the 
causeway at the foot of Leith-walk was comple last week, and 
the completion of the remainiog street work Leith-walk is now 
a matter of days. The work of fitting up the overhead «quipment 
is not so far advanced, but there is now praotically no doubt that the 
Town Oouncil will be able to out their intention to open a 
section of the new electric ryatem before the trades’ holiday at the end 
of July. Some delay was feared in connection with the overhead 
equipment, but the Tramways Oommittse have hed зр interview wich 
the contractors, and they learn that that equipment will be delivered 
almcs* immediately. Ten cars are ready for delivery, end these will, 
it 18 expected, be put on the route from the foot of Leith-walk to 
Newhaven, by way of Pilrig.street, towards the end of this month. 
It is expected, bowever, that the formal opening ceremony will not 
take place until September. 


Waltham Abbey.—A committee of the House of Commons last 
week commenced an enquiry into the scheme for an electric railwey 
from Gracechurch-street to Wal ham Abbey. The oost ef cog- 
struction is estimated at £275,862 per mile, The @ ем Eutern 
Railway and the London County Council are opposing the 
Bill, the latter contending that a scale of fares for workmen 
should be allowed which the promoters say would render the 
scheme impracticable, though they are prepared to osrry work- 
men at the rats of 3d. return between the Очу and Wal:hamstow 
up to 7 50 a.m. Sir Douglas Fox, chief engineer of the scheme, gave 
evidence as to ita practicability. Sir A. Binnie gave evidence that the 
pr: j ot better satisfied the publio needs of the district than any other 
scheme that had been advanced. The commercial side was dealt with 
by several well-known financiers, who exprets»d favourable opinions. 
Mr. S:ephen Sellon favcured zone fares, and estimated thst 
44 525 000 passengers a year would be carried between the City and 
Walthsm Abbey. 

Derby.— Darir g the past 12 months the receipts from horse traction 
amcuoted to £10,297. 183. 6d., and from electric traction £17,799. 
155. 7d. The sum cf £597. 12s. 10}. was received from ad vertis ng, 
making a tot il of £18,307. 8s. 5d. from the electric care, and the net 
revenue amounted to £7,620, 1s. 4d. The repayment of loans and 
interest ats rbed £4,899. 78. Ld., leaving а net profit for the year of 
£2 720. 14s. 51. That spoke very well for the future of their cars. 
The number of miles run by the electric care was 411,8234, and the 
cost of carrent per car mile wis 1 55d. The receipts per саг mile came 
to 10 31d., and the cost of working per car mile was 6514. The 
number of passengers carried on the electric cars was 4,001,009. The 
Tramway Committee look for mach better figures during the ensuing 

ear, The receipts for the last quarter had been £8 C69, or nearly а 

alf of the whore they had taken since the cars had been running 
The cars have earned £8,000 in the last three months, and in view of 
the fact that the Kedleston-road route will be open in about three 
weeks, and that it will have a good portion of the summer traffi^, a 
substantial profit is anticipated. The Oorporation unanimously 
adopted the report. 


London Couaty Council.—At Tuesday's meeting the annua! 
accounts were presented, of which we have already given some par- 
tioulars. The receipte for the electrical section were £545,296, and 
on the horse section £135 799. The surplus on the working of the 
electrical section was £182,798 but as there was a small deficiency on 
the horse section the surplus on the whole is slightly reduced. The 
total receipts have been £145,856 more than in the previous year, 
despite the fact that the Streatham service was ers pended during 
electrification, The passengers numbered 161818,550 being an 
increase of 51,679,475, and the car miles sgzregatei 14, C81, 59 7. an 
increase of 2,544 825. The average fare per passenger was 97d., 
against '951. in the previous year. During the year 81 top-covered 
cars were introduced, and the earnivgs were found to be considerably 
increased. The profits tothe Council from the northern sectionamounted 
to £53,845. The Islington Borough Council have assented to the use 
of the overhead system for the Archway-road section. The Highwaye 
Commit tee recommended a vote of £12,500 for a site for a car-shed at 
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Poplar. A recommendation was alan submitted that £13,500 be voted 
for more top covers, and that £19,000 be voted for track work on the 
conduit principle for the Aldwych subway, the work to be carried ont 
by tbe Council's staff. 


Cardiff — The receipts of the Corporation trams for 1sst week created 
a local record, amounting to £2,905. 2s. Oonsiderable inconvenience 
was caused on Satarday morning to workmen end othe:s proceeding 
to their work in the early hours, owing to a breakdown in the tramway 
system. Іс was discovered about half-past five that a leaksge had 
occurred somewhere in one of the small cables feeding the trolley wire, 
and it took rather a long time to discover where it was. Eventually a 
{тэу was found in one of the small feeder cables conncc‘ing one of the 
und und feeders with the trolley wire, and situate at a place where 
it could not be easily seen. No time was lost in putting thing: to 
rights, with the reeult that by half-past seven the trams were шор 
and the many workmen who had been inconvenienced and delayed, 
and who sheltered from the hesvy rain onder railway bridges and such 
like places, were able to proceed to their destinatione. In the course 
of a ehort convert aon, Mr, Arthur E. Ellis, borough electrical engi- 
neer aud tramway maneger, stated to a local reporter that, though the 
occurrence каз annoying, everything had been done to guard sgainet tush 
defects, '' When you have between 60 and 70 miles of trolley wire to 
saperintend,” he said, you cannot be looking at every spot at the 
same moment. This is just the thing which would be caused by 
weather such as we experienced lest night, and it was jast the sort of 
night when our gangs could not work, It was impossible to work in 
euch weather.” 


Ackworth —The Light Railway Commissioners have held au 
enquiry into the propos to construct a light гача from Ackworth 
to Sha tholme Junction, near Doncaster, which is really the Yorkshire 
survival of the Ackworth to Immingham light railway scheme, thrown 
out last year, The scheme in its present form is in two portions, one 
relating to the West Riding, and the other fora line in North Lincoln. 
shire from Win teripgham to Barton-on-Humber. The Commit sion ere 
on this occasion dealt only with the West Riding portion. This 
proposal is for a single line from a junction with the Knottingley 
and Swinton Railway at Ackworth. It proceeds in a south- 
easterly direction through Th Audlin to Kirk Smeaton, 
where it crosses the Hull and Barnsley Railway, with which 
& janction is proposed to be given, and thence it proceeds 
in a south.easterly direction through Norton Oamysall, Askern, 
Sutton, Owston, and Thorpe-in-Balne to Shaftholme Junction on the 
Great Central and Great Northern Joint West Riding Rsilway, and 
a'so with the Lanossbire and Yorkshire. At the other end of the 
syatem junctions will be given with the Midland and North-Eastern 
Joint Knottingley aud Swinton Railway. А large number of local 
authorities, railway companies, and private it terests were represented. 
It is proposed to work the line electrically, The initial outlay is 
estimated at £12,000 per mile, avd the promoters (Messrs, B. E. C. 
Shann, W, F. Tempest, and others) expect a revenue of about £7,000 
per annum. The system will be chiefly used for coal and other goods 
traffic, but pess»ngers will als> be carried. After hearing counsel for 
the freeholders, the Commit sioners intimated that tbey иси" 
communicate their decition in due courte, 


LIGHTING AND GENERAL. 


Hessle.—The Hesale electric lighting provisional order has besen 
confirmed. 


.—The Urban District Council are borrowing £14 500 


Kettering 
for electric lighting. 

Waltllsend.—The electric company have been asked t» give a price 
for the efficient lighting of new streets. 

Frome,—The Urban District Council have decided to borrow another 
£11,000 for the purposes of the electrical works. 

Maidenhead.—The Elestric Light Committee recommend the 
adoption of the maximum demand system from Michaelmas. 

Beokenham.—Permission hae been received from the Board of 
Trade to an overhead wire to supply electricity to Oak Lodge. 

Manchester.—The price of current for electric lighting purposes is 
to be redaced from 54d. to 44d. per unit as aud from Sept. 29 next. 

Leek.—The ques zion of new plant was discussed at the last meeting 
of the Electricity Committee and deferred for further consideration. 

Trowbridge.—The cable-laying for the proposed electric lighting 
will be commenced very shortly and will be pushed forward without 
delay. 

Chester, — The Town Oouncil have decided to разми an 
additional feed-water pump at a cost of about £100 for the electricity 


station, 

Durham Districts Electric Lighting Provisional order.— The 
Bi'l ree this order has passed a Select Oommittze of the Hous) 
of Lords. 

Cardiff.—The Electrical and Lighting Committee of the Oorpora- 
tion last week inspected the Oanton electric power station and the 
Docks sub-at stion. 

Electrical Power Storage Co.—The directors recommend the 
payment of a dividend of 6 per cent. on the ordinary share capital 
for year ended May 31, 1905, 

Dundee.—The Harbour Tru:tss have under consideration a 
proposal to light the Craig Pier by electricity, and have instructed the 
eogineer to report on the subject, 

Thetford, —The Urban District Council have ass znted to an appli- 
est'on from the Postmaster-General fcr the plscing of overhead tele- 
phonic lines in various parta of the town, 


Tredegar.— Expert advice is to be called upon the stepe required 
to be taken by the Council to carry out their obligations under their 
provisions] electric lighting order of 1901. 

Hebdon Bridge.—The electricity department last year made a gross 
profit of £37. There is, however, o fcer charges for interest and repay- 
ment of loan have been met, a deficit of £459. 

Musselburgh.—The employés of the compsny seam to have tcored 
in the matter of wages, time and a half for Saudays having been con- 
ceded them after the commencement of a strike. 

Woolwich.—Applicstion ie to made for a further loan of 216 275, 
being the amonnt spent for mains, switchboard apparatus and instru. 
mente, and brick culvert and easement for same. 

Dorking.—An enquiry has been held into the Urban Dietz iot 
Coancil's application for sanction to borrow £12,000 for electric light 
works. A new feeder ie to be laid at once at a cost of £660. 

Redditoh.—The Electric Supply Committee's last report contains 
the accounts for the 15 months to Mer h lest, aud show a gross profit 
of £783, as compared with £460 for the previous 12 months. 


Ripon.—A ciroulsr has been issued to the inhabitants of Ripon 
whose rateable value is over £15, askiog them to return a signed 
paper stating whether they would be cor samers of electricity if it was 
installed. 

Tunbridge Wells.— Ona Wednesday а motion affirming that it is 
desirable in the interests of the general body of ratepayers to consider 
the advisability of selling the electric lighting uadertaking was 
proposed, and adjourned for three months. 

Bridgend —The District Council are renewing an agreement with 
the South Wales Power Distribution Co., by whivh they take all their 
electric energy from the company, and the company pay the Council 
24 per cent. on the amount cf current consumed for lighting. 


Birstall.—The Council have decided to purchase current in bulk 
from the Yorkshire Eleotiio Power Oo. under an sgreement for 15 
yeni в, and it is said st a very favourable price, Application is to te 
made for a loin of E2, (O) for works in connection with distribution, 


Alioa.—The Town Ocuncil have arranged with the British Electiic 
Plant Oo. for the town’s electiio supply, and have resolved to 
discontinue the aro lampe in the streets, end to revert to incandescent 
lamps. It is stated that a saving of £168 might thus be effected. 


West Hartlepool —Terms have been аттар& d for the supply of 
electrical current to the Seaton Oarew Ironworks for power purposes. 
This wil involve an outlay of nearly £4,000 for a new main, but 
Fi i annual return to the Corporation will be from £1,200 t; 

Bishop Auckland.—4An application of the Darham Electrical Power 
Distribution Oo. to transfer the Bishop Auckland order to the 
Oleveland and Durham County Electrical Supply Co., who have a 
station at Fylands, has received the consent of the Urban District 
Council. | 

London County Counoll.—0O. Tuesday it was agreed to lend tke 
Islington Borough Ovuncil £185.304 for electric light installation and 
meters and the Stoke Newington Borough Council £900 for site of 
electricity station.  Banstion was also given to the boriowing by the 
Ielington Borough Ocuacil of 24 885 for electric light installation. 


New Company.—The B»mbsy Electric Supply au Tramways Оо, 
Limited, has been registered with а cspital of £1 200 000, the object 
beirg to adopt an agreement with the British Ele^trio Traction Oc. 
for the transfer to this company of the existing tramways in Bombay 
and of the freehold and leasehold property of the Bombsy Tram. 
ways Co. 

Kendal.—The report cf the sleotiicity department for last year 
shows a deficiency cf 2821. The whole receipte for electric light have 
been £905, and the expenditure £725, leaving a groes profit of £180 
at against £13 in the previous КЁ After providing for interest and 
sinking fund, there was a debit balance of £821 to be carried to the 
district account, 

Norton.— At the last Urban District Oouncil meeting it was resolved 
that the attention of the Northern Oounties Electricity Supply Oo. be 
called to the agreement entered into with the Oouncil, whereby the 
company undertook to establish worke within a period of two years, 
and that the company be also asked to give the reason why the 
undertakir g was not carried out. 

Paris-Rome Telephones.—It is anticipsted that direct telephonic 
communication between the French capital and Rome will be open to 
the public within three months. An experimental wire of exceptional 
thickn«s: is now being laid between Rome and Modena, and negotia- 
lions are in progress for the carrying forward of the wire by the French 
Government from Modena to Lyons. 

Halifax —It is proposed thst the Eluostion Oommittee be 
empowered to spoons on the staff of the municipal technical school 
one head of the electrical engineering department at a salary of £200, 
one head of the civil and mechanical пке department at a 
salary of £200, and an ass з ‘апі in the civil and mechanical engineering 
department at a salary of £130 per annum. 

South Metropolitan Electric Light and Power Co.—We are 
informed that aliotment letters ia respect of debenture stock, and also 
of tke ordinary and preference shares, ‹ ffered for subscription on the 
terms of a circular dated Jane 25, 1905, have been posted, and the 
ordinary and preference shares were very largely oversubscribed by the 
ex s ing share and debenture stock holders. 

Fenton.— With respect to a letter from the Board of Trade asking 
what stepe the Oounoii had taken towards carrying out the oblig tions 
under the Fenton Elestric Lighting Order, 1839, it has been decided 
to reply that the Council, after due consideration of the matter, have 
come to the conclusion that the demand for electricity in the dittriot 
did not warrant the expenditure of providing works and mains. 
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Harrow.—On June 30 the King visited Harrow in connection with 
the annual speech day, and the considerable extension to the play 
fields of the school. - The town of Harrow decided in consequence of 
this event to specially decorate the streets and to illuminate them. 
For this latter purpose the Union Excello flume aro lamps have 
been used, а form of illumination which has proved exceedingly 
satisfactory. 

Swansea —In accordance with the order of Justice Backley, the 
National Telephone Oo. are joining up the. Morriston avd Mum bles 
and Swansea exchanges, . Plans and specifications from the company 
for joining their lines to the municipal for intercommunication pur- 
poses have been laid before the Oouncil. Mr. Mackie is to superintend 
the work, the services of Mr. Bennett, consulting engineer, being 
dispensed with. 

Parliament.—The following Bills have b. en read а third time 
(a) in the House of Lords: The Metropolitan Electrio Supply Oo. 
(Acton District) South Wales Kleobic Power Distribution Oo., 
Central Electric Supply, Oounty of London Electric Supply Oo., 
London United Tramways (extersion of time); (5) in the Hcuse of 
Commons: Dublin United Tramways Bill, Metropolitan Electric 
Tramways Bill. 

Oxford.—The following electric lighting work із to be carried out 
during the long vacation at Oxford under the supervision of Mr. 
Morgan Williams, M. I. O. E. consulting engineer to the University : 
Indian Institute and the University Museum (contractors, Messrs, 
Hill Upton, and Oo.); the Bodleian Library, camera (contrac tors, 
Messrs. W. A. 8. Benson and Oo.); new examination schools, exten- 
sions (contractors, Messrs. Lucy and Oo.). 


Stock Exchange.—The Stock Exchange Committee have ordered 
the undermentioned securities to be quote i in the official list: British 
Electric Traction Oo.’s farther issue of £415,422 5 per cent. perpetual 
debenture stock and £160,178 43% per cent. second debenture stock; 
Eastern Extension, Australis, and China Telegraph Oo.’s further issue 
of £150,000 4 per cent. mort gige debenture etock (perpetual); Potteries 
oe Traction Oo.'s further issue of £25,000 44 per cent. debenture 
8 | 

Surbiton.—The Oouncil have obtained a provisional order to 
extend the limits of supply for electricity for all public and private 
purposes t» that part of the urban district of Surbiton not included 
in the area of supply ss defined by the Su'biton Electric Lighting 
Order, 1891, with the insertion of the Northumberland clause. 
The mein ol jet for obtaining an extension of the order was to 
prevent any other company or firm supplying the added district with 
electricity, 

- Bootch Orders.—Sir James Woodhouse'a Select Committee of the 
House of Commons have passed the Rutherglen electric lighting 
order by altering Claute 7 and substituting the Olyde Valley Electric 
Power Оо. for the Oorporation of Glasgow as the body to which the 
order could be transferred at all. The committee also ocnfirmed 
5 orders under the Electric Lighting Acts made by the 

ard of Trade relating to Denny and Dunipace, Grangemouth, 
Inverness, Pollokshaws, Renfrew, and Uphall. 


Norwich — The Town Oouncil hava egreed to ри by the profits 
made by the electricity undertaking until a sutstantisl reserve has 
been accumuleted. We understand that there is about £6.(0) in 
hand. The bis ness has ben increased without any extra expenee. 
Though over а quarter of а million more units than the previous year 
were generated, the cost of coal has been les. The great increase has 
been in current supplied for motor power, amouuting to 22 per cept., 
and the lighting has shown an increase of 10 per cent. | 


` Aston.—The Electricity Oommittee’s last report shows that the 
number of lampe (8-c.p. equivalent) applied for is now 25,857 (not 
including approximately 400 8 с.р. 110 at Electric and Ordnance 
Oo.); number of lampe (8 o.p. equivalent) connected, 22,521 ; horse- 
power of motors applied for, 576:5 ; horse.power of motors connected, 
518; number of dieconnections, 15. The total Board of Trade units 
metered on consumers’ lighting meters during month of May was 
15,5352; ditto, power meters, 19,880; ditto, traction meters. 72, (O0; 
total Board of Trade units sold during month of May, 107,272. 


Derby.—AÀu enquiry has been held into an application of the 
Oorporation for sanction to borrow £9,960 for electricity works and 
lighting purposes for the Duffield-road and Kedlesten- road section of 
the electric tramways. The town clerk, Mr. G. T. Lee, said that 
29,600 was required for tha extension of the electricity works for the 
year ending March 31, 1906, and £26) for capital erponditure in 
connection with lighting. The tramway extension necessitated 
additional generating power. Part of the route was now lighted by 
incandescent electric Jampe, snd it was proposed to utilise the tram- 
way poles for the hanging of arc lampe. 

Partnership.— We are informed by Mr. Morgan Williams, 
M. I. O E., M. A., that, in view of the extension of his consulting 
practice, he has taken into partnership Mr. Harold W. Oovzens, 
M.I E E., and tbe business of the firm will henceforward be carried out 
under the title of Morgan Williams and Covz:ns at 39, Victoria-street, 
Westminster. Mr. Covz:ns, in addition to his extensive experience 
of electricity supply working, both with municipalities and companies, 
has for several years past been engaged in the design and supervision 
of elestric power, traction, and lighting undertakings on behalf of 
Messrs, Kincaid, Waller, Manville, and Dawson. 


Torquay. —À letter from the Local Government Board, referring to 
the application of the Town Council for sanction to borrow £42,000 
for the propojed new electric light and power station, has been referred 
to the Electric Lighting Committee. The Board adheres to the view 
that the proposais of the Town Oouncil would probably involve a 
serious loss to the borough. The Board state that they realised the 
difficulty in which the Oouncil was placed in consequence of the agree- 
ment entered into with the Dolter Electric Traction Oo., and they 


suggest that the Town Council should place iteelf ia communication 
with the Dolter Oo. with a view to some arrangement being made. 


Pumping.—At the monthly meeting of the Sonth Steffordshire 
Mines D:a:nage Commissioners on Wednesday, Mr. E. B. Marten, 
surface engineer, reported that the wind, steam, and electric surface 
pumps have worked 8 tisfaotorily, aud one more wind pump and one 
electric pump are being atrapged for at Portobello. Some usefal 
canal testa have been carried out. Mr. E Howl, general manager, 
reported that underground pumpe ia Tipton district have been raising 
8,550,000 gallons in 24 hours, ав compared with 7 659 020 lest month, 
and 11,296,000 during the corresponding month of last year. The 
increase was due to the installation at Park-lane of a new engine 
driven by Mond gis. 


Agencies.—The Northern Elect іса! and Ventilating Oo., of 6a, 
Stanley-atreet, Liverpool, have been appointed agente for the 
Richmond.Osrey patent system of ptsh-button lifts (ao attsndant 
required), aleo for their hydraulic, electric, and steam lifte aud cranes. 
Meesre, Johoson and Phillips, of Oharltop, Kent, have appointed 
Mei s u. Gathrie Bros. and Ogilvy, of Prudentisl-boildivg:, Newcsstle- 
on-Tyne, their sole representatives for the counties of Northumberland, 
Darham, Cumberland, and Westmoreland, with a view to giviag 
increased attention to their bis ness in that district, and any enqu ries 
for electrical plant of all descriptions sent to the latter gentlemen will 
receive immediate and careful attention, 


St. Annes.—Mr. J. H. Olothier, the electrical engineer, in his 
last monthly statemert, gives the following Sgires: units sold dariog 
Mey, 35,271; unite sold to May 31, 75,990; «quivalent to 8 с.р. 
lamps connected, 17.699 ; units sold per 8 c.p. lamp connected, 1°65 : 
msximum load —lighting 153 9 kw., traction 132 5 kw. ; total number 
of contumers, 339. They had in addition received since the end of 
the month five applicatione for the equivalent of 374 8.0. p. lamps. 
The iacrease in units sold for ligtt ng and power was still maintained. 
The traction output was still 1060, bad les: year's returns inoluded the 
Whit-week traffic, This year's Whit week output showed в alfght 
increase over corresponding week last year. 


Dudley.—The total income of the Oorporation’s electricity depert- 
ment for the year ending March laat was £10,707, inclading £3,284 for 
current to private corsamere, £512 motor supply, £5,003 tramway 
comnany, and £1,299 public lighting. The groes profit amounted to 
£5 170, of which £2,071 was absorbed in interest on mortgage loans, 
£2,067 repayment of loons, and £358 banker's charger, leaving a net 
profit for the year of £693. The loans sanctioned and berrowed for 
the purposes of ths undertaking prior to March 31 last amounted to 
£63 500, and £6 762 have been repaid. The total expenditure up to 
the asme p:riod wae £77,552. It is recommended that a further sum 
of 21,000, part of the amount now standing to the credit of the 
revenue account, be transferred to a reserve fand. 


London Electrio Supply Co.—The Возга of Trade has granted 
the company sanction to an additioral eyetem cf electrical supply 
under the following conditions: Extra high-pressure alternating- 
current upply to motor-generators placed in sub-stations erected above 
ground. From the motor. generato:s а continuous-current supply will 
be given (/) for ordinary lighting purposes to the consumers at low 
pressure, between the ас j cent condu.t re of а three-wire syatem, the 
intermediate conductor being, with the approval of the Board of 
Trade, connected with eaith at one point only — namely, at ару sub- 
station supplying a dietinot network; (b) for especial purposes where 
the approval of the Board of Trade is given under Regulation A (1) of 
the Bca:d of Trade regulations across tie outer ocnduotors of the 
thrce-wire system, The low-pressure mains will be separate or con- 
centric cables drawn into suitable ducts, or armoured and laid direst 
in the ground. 


Yarmouth.— Au enquiry has been held into an application of the 
Town Ocuncil for sanction t» & loan of £10,000 for electricity exten- 
sions. The Borough Surveyor said the works had commenced by 
supply ir g current for 4 525 lampe ; last year the number was 34 300. 
The number of unite bad increased from 114,000 in the first year to 
959 COO lest year. A loss was shown np to 1898; in 1899 there was 
a profit of £448, followed by а loss of £751 in the next year; since 
then net profite had been earned ranging from £279 to £21,350 last 
year. The total loss was £2,701, but the total net profits in 10 years 
had been £6,137. Ia addition, £15,950 bad been paid to sinking 
fund. The money was required for plant extensione, boilers, condens- 
ing plant, switchboard, pipes, and pumpe. Me. Gordon Bryant, the 
electrical engineer, eaid the charge to the puhlio for current was 64. 
for one hour per day and 4d. afterwards. For motors the rate was 
34d. per unit, and the rate deoreate i with the quautity of current 
taken. The committee intended now to introduce a flat rate relucing 
the charge to consumers. 


London Power Bill.—The сору of a largely signed petition 
55 to the House of Lords has been sent to the President of the 

dard of Trade with the following letter: ''Adminittrative County of 
London and District Electrio Power Bill, My Lord,—The London 
manufacturers who petitioned the House of Lords in fevour of the 
above Bill had briefed cour sel with a view to supporting their claims 
before the committe, but being in favour of the Bill they were not, 
under the Standing Orders of the House, enabled to present their case 
separately. Now that the Bill is coming before the House of Commons, 
the signatories to that petition, who employ nearly 100,000 men, feel 
that the representation of their interests and the fall importance of 
cheap power to the industries of London may be lost sight of in the 
diecussion of other subsidiary issues, and they, therefcre, pray that 
the Board of Trade, as the department representing the commercia! 
interests of the count'y, will receive a deputation representing the 
manufacturing interests of London. We enclose a copy of the petition 
which was presented to the House of Lords.” The signatories repre- 
sent а total of over 260 firms employing 100,000 hands in all, 
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Nottingham. — The electric light fund for the pu year shows stock 
value £1,075 in hand at the commencement of the year, Generation 
of electricity coet £6,435, distribution £2,128, public lamps £918, and 
general expenses £2,604. The receipts (inclading stock in hand value 
£1,160 on March 31 last), amounted t» £25,819. 118. 11d., the largest 
source of income being £19,804 received in respct of the sale of 
cunent by meter. For public lighting the committee received £3,067, 
and for rental of meters and motors £1.212. After meeting expenses, 
£12,656. 3s. 3d. was available for carrying to the net revenue account. 
This account showed that £2,314. 15s, 11d. was brought forward from 
the previous year, and ended with £2,982 to be carried forward to the 
enrrent year's account. Repayment of losns last year amount:d to 
£6,717, and interest on loans to £5,323. 


Durham Collieries.—The Lambton Collieries Compiny, of New- 
castle-on-Tyne, who recently decided to employ electrical power on a 
very extensive scale for haulege, pumping, coal-cutting, and lighting 
at their Durham collieries, have divided the contracts for the necessary 
electrical plant between British and German firme, the work to be 
carried ont at а cost of over £26,000 by Mes: re. Bruse Peebles and 
Co., Edinburgh, and by the Allgemeine Klektricitüta-Gesellscheft, of 
Berlin. The power is t» be taken from the large power station which 
is being completed at Philadelphis, co. Durham, by a syndicate. The 
following collieries are t» be equipped with electrical power: Burn 
Moor, Lady Ann, Lumley, Newbottle (Do- othea and Margaret), and 
New Herrington, in addition to the Philadelphia works, The Hetton 
Oal Oo. are also proposing to instal electric haulage, cosl.cutting, and 
pumping plant at their collieries in county Durhem, and the Durham 
E:eotric Power Co., who are to provide the recessary power, have 
placed an order for a 9,000-h.p. generating station, to cst £92,600, 
with Мегге. Bruce Peebles and Co. 


Caterham.—We are informei that, owing to incressed demand for 
current, the Urban Electric Supply Oo. have found it necessary to put 
down more plant a“ their generating station in the Oroydon-road, 
Caterham Valley. The foundations for another boiler, engine, and 
dynamo were commencid some days ago, and the work is being carried 
out by Messrs. J. and J. Ward, of Warlingham, who were responsible 
for the original buildings and fouudations, The new boiler will be of 
the water-tube type by the well-known makers, Messrs. Babcock and 
Wiloox, fitted with mechanical stokers, and having a heating surface 
of over 1,200 cqusre feet. The dynamo, by the General Electric Co., 
will be capable of supp'ying current to 5,000 8-o.p. le m ps, and is jast 
twice the siz» of either of the original machines. The dynamo will be 
driven by engines of 12) b. p., supplied by Mesers. Bellies and Morcom, 
Birmingham. The mains are being extended along the Essendene, 
Whytelesfe, end Croydon roade, and the company will ehortly lay 
auother large feeder cable to High.street, Caterham. It is hoped by 
the end of the present month there will be over 7,000 lampe con- 
nected, The whole of these extensior s are being carried out under the 
supervision of Mr. F. Bruton, resident engineer cf the company. 


New Marconi Stations —The Pres: Atsociation is informed that 
Marooni's Wireless Telegraphy Oo. has received an intimation from the 
Marooni Wireles Telegraph Oo. of Canada that the installation of the 
Marooni-equipped wireless telegraph stations at Sable Island and 
Halifax (Camperdown station) under contract with the Canadien 
Government, has just been completed, and that these two stations 
are now in full operation. Marconi wireless stations at Whittle 
Rocks and Cape Ri.h аге in course of erection and equipment, and 
will, it is expected, be ia working order by Jaly 31, by which date 
it is hoped that the effective raoge of other Marconi stations at Cape 
Rey, Heath Point, and Fame Point will b» iacreased to such an extent 
as to provide a complete inter stition te: vice between the following 
stations on the Canadian and Newfoundland oosst:: Fame Point, 
Heath Point, Oape Ray, Whittle Rocks, Oape Rich, Point Amour, 
Belle Isle, Oape Race, Halifax, and Sable Island. This service has 
been established by the Canadian Government primarily ss an aid t» 
navigation in Canadian wat ra, and with a view to establishing an 
efficient substitute for the land line service along the shores of the 
Bt. Lawrence, which is subject to frequent delays caused by bad woather 
aud the breaking of cables by ice floes, 


London Gazetto.—AÀt a meeting of the Tin Eleotro.Bmelting 
(Lennox-yard) Oo. a resolution was passed that the company be wound 
up voluntary, and that Mr. Alfred Leclero be and is hereby appointed 
liquidator. Proofs of claims re the Bury, Rochdale, and Oldham 
Tramway Oo. are to be samt in by Aug. 8, 1905, to John Coomber and 
Samuel Johnson, Cas‘lemere House, Rochdale. Proofs of claims re 
the Electro-Sulphur and Light Syndicate аге to be sent in by Aug. 12, 
1905, to E. 8. B. Wilde, liquidator, of 614, Fore-street. The last diy 
for receiving proofs of claims in the estate of William James Hunter, 
electrical engineer, etc., of 8, Norwood-street, Leeds, is July 17, 1905. 
A second and final dividend of Is. 8d, in the S has bsen declared in 
the еме of Benjamin Mountain, engineer, of Kirkstall Hots», 
Kirkstall, and atGlobe-road, Leeds, Mr. W. Henry Platte, 22, Park-row, 
Leeds, is official receiver. At a meeting of the General Engineering Оо. 
(Ooventry) & resolution was passed that the company be wound up 
voluntarily, and that Thomas Mason Datfern, of Little Park-strect, 
Ooventry, be appointed liquidator. A first meeting will be held in 
the estate of Gerald Leslie (otherwise Gerald Algar, t-ading as Gerald 
Leslie), electrical engineer, eto., of 5, Denning.road, Hampstead, on 
д, 14, 1905, at 11 a.m., at Bankruptoy-buildings, Oarey.street, 

on. 


Coventry.—The annual report of the Corporation electric light 
under taking for the 12 months ended March 31, 1905, states that the 
capital expended during the year has been £15,032, bringing the total 
expenditure to date np to £134,603. The amount raised on loan is 
£149,874, while other receipts on capital account have amounted to 
£1,776. The total capital sanctioned is £150,033. The balance of 
£159 has not yet been raised. The amount of capital repaid is 
£29,000, and the sinking fand amounts to £12,032, During the year 


the number of consumers has increased from 526 to 637, and the 
equivalent of lamps connected from 53,746 (8 o. p.) to 71,727, Further 
connections are being made. The number of units sold has increased 
from 920,192 to 1,375 735, and the revenue from sale of current and 
meter rental from £10,844. 76. 10d. to £13,247. 16s. 2d. The increase 
in units sold to private consumers has been from 867,242 to 1,514,267, 
and the revenue from this source js £11,660, against £9,581. The 
working expenses are £5,031, as sgsinst £4,598 ia the previous year. 
The profit on working is therefore £28,216, as egeinst £6 245 last year. 
Oapital charges amount t» £8,628, against £5,470 last year, and after 
crediting £183 for bank interest, the net result is a loss of £228, 
sgainst а profit last year of £775, and а loss the year before of £189. 
There is a balance in the hands of the treasurer on net revenue account 
of £1,625, and the committee recommend that the £228 be paid out 
of that amount, and the balanoe of £1 396 carried forward to next 
year's account, 


St. Marylebone.—The Works Oommittse last night submitted а 
report on reine t stement of trenches after laying of electric light mains, 
ia which they stated that they had addressed a memorandam to the 
Electric Supply Committ:e stating that they were not eatisfied with 
the manner in which the work of reir stating the trenches after eleotrio 
light works had been carried out, pointing out the serious subsidence 
which takes place in the roads after such reinstatements, and notifying 
their intention to make a claim against the eleotricity department for 
апу expenses the works department may be put t» in properly rein- 
stating such trenches. The committee have also decided to engage 
another qualified person to supervite the work of reinstating the 
trenches in rosdways, etc., after electrio l'ght works, and to charge 
the cost in connection therewith to the electricity department. 
The Electric Supply Committee will report on the Metropolitan 
Electric Supply O». (Various Powers) Bill, and will recommend that 
the Bill should be further opposed in the House of Commons. 
The committee ғау : '' Although the Bill oortiins a proviso that the 
company cannot g've а supply of electrical energy at any point in the 
borough of 8:. Marylebone except t» the Council thereof, there are 
other provis'ons in the Bill which render it advisable, ia the interests 
of the borough, for the Council to further oppose the same. As the 
Bill etands, it wculd give the company power to break up any streets 
in the borough which they may fini it neversiry to break up for the 
u pose of supplying the Oouncil in bulk, or of supplying any autho- 
tised distributors in Hampstead, Hammersmith, Kensington, or 
Fulham. There is no restriction as to the number of trenches which 
may be made, as in the case of the Central Eleotrio Bill, and the pro- 
v sions in терма t» the breaking up of streets ara not altogether 
satisfactory. The Bill would also empower the company to supply 
railways, tramways, etc., outside the borough, for haulage or 


traction, for use within the borough. This is really a 
power which the company have sold to the Council. Аз regards 
this power, the Bill contains a clause for the protection of 


the Willesien District Ocuncil, to the effect that nothirg in 
the Act is to authurise the company t» supply energy to any oom- 
pany, body, or person for use within the urban district of Willesden 
and we think a similar protective claus: should be inserted with regard 
to Sr. Marylebone.” In order to sifeguard the consumers’ premises as 
regirds fire risk, the fire insurance companies interestsd have been 
notified that the change of pressure will in due course be carried out, 
and have been requested to inspect the installations and have the 
че endorsed in the usual way. As it is quite possible that at the 
ast moment the fire irsirance companies’ inspectors may consider 
it necessary to oarry out some further alterations, and there may be 
a few daye’ delay in endorsement of the policies, they have considered 
it advisable to make arrangements for a temporary floating loan 
with Lloyds, to cover any liability in oonnection with the 
matter, and have accordingly arranged for a temporary insut- 
ance to the extent of 100, C0) for the purpose. With 
regard to change of pressure, they report that, in accordance 
with the regulatior s, they had applied to all persons occupying 
premises supplied before March, 1896, for their consent, and about 
40 of these consumers had otjected to the change. The committee 
hai made formal application to the Board of Trade for sanction to the 
change without the consent of the consamers, and Mr. Honaratas 
Lloyd, K. O., would act on behalf of the Oouncil for the purposes of 
the Poard of Trade enquiry. The town olerk has been served with a 
statutory notice for the abatement of a nuisance caused by the emission 
of black smoke from one of the shafts at the generating station. The 
committee understand from the engineers that the black smoke was 
due to the fact the mechanical stokers had not been put into ute, but 
as this had now been done the nuisance would no longer cont:nue, 
Another cause which might have contributed to the nuisance was the 
fact that as the contractors supplying the coal for the generating 
station had not yet been able to deliver coal under their contract, 
which had only recently been entered into, & small quantity of house 
coal had to be used in tha meantime, That cause had now also been 
removed, so there would probably be no farther occurrence of the 
nuisance. 
—_—_— л a em 


PROVISIONAL PATENTS, 1905. 


JUNE 26, 


13140. Improvements in and relating to electric arc lamps 
Alfred Wiiliam Hill end the Sir Hiram Mexim Electrical 
Oompany, Limited, The Maxim Works, Gillingham-street, 
Victoria, London. 

13156, Improvements in automatio electric switches. Henry 
Birkbeck, Birkbeck Bank-chambers, Southampton-buildin 
eT un London. (The Phelps Company, Uni 

es, 


$4 


13158. Improvements in or relating to electric lamps of the 
character known as vapour lamps—iu part appiic- 
able to other electric vapour apparatus Chat! 
Orme Bastian and Geo-ge Calvir; Birkbeck Bink- 
ctanters, Southampton-baildings Ohaucery- lade. London. 

13163, Improvements in electric machines. Wiliam A shel 
Johnsor, 4, South-street, Finsbury, London. (‘Jomplete 
specification. ) 

13182, Improvements in electric awitching apparatus. 
5 Lewi», Norfolk House, Norfolk - street, 
London. 


Frank 
Strand, 


JUNE 27. 


13227. Improvements in and relating to electrical lighting 
or heating devices, other than crucibles. Fred-rc 
William Vieey Pi zgerald and Hugh Stanley R.vell, 97B. 
Regent street, London. 

13228, Improvements in telephone or like transmitters. 
John Shepherd Sawrey, 40, Chance ry - laue. London. 

13855. Improvements ia and connected with electrically and 
otherwise propelled tramoars, omnibuses, and other 
road vehioles. Geirg: Samuel! Ttompson and Marien 
Martha Tbompsor, 11, Hartbem- road. Tot:enhav, London. 

13253 Improvements in magneto-elect:ic machines for use 
in connection with ignition devices of internal -com- 
bustion engines. Henri de la Valette, 4, South-strect, 
Finetury, Lon don. 

JUNE 28. 

160384 / 0d. Central exchange telephone system Bertil Brander 
Deu'ssbe Telephonwerke, Zeoghofstrasse 7, Вега, 
Germany. (Date applied for under Patente Rule 9, 
July 20, 1904.) 

13298. Improvements ia electric automatio cut-outs with 
time lag element.  Eiward Woodrowe Oowan and 
William Panores Hamlyn, West Bank, Dis“. y, Cheshire. 

13327, Improvements in responders for wireless telegraphy. 
William John Hancock, 111, Hatton -gatden, London. 
(Complete specification. ) 

13332. Improvements im awivelling trolley heads, current 
collectors, and the like. Faul Traugott Julius Est cr, 
52, Ohancery.]ane, London. 

13349. A device for testing or detecting electrical sparking. 
Fratk Eogene Smith, 7, Southampton-buildipgs, Obaucery- 
lane, London. (Complete specification. ) 


JUNE 29. 

13378, Improvements іа thermal electric cut-»uts. The British 
Thomson-Houstoa Compavy, Limited, 83, Oannon.-t ee’, 
Lor dor. (The General E'ectric Comp iy, United Sta'es.) 
(Complete specification. ) 

1337». Improvements in dyneme- electric machiaes The 
British Thomson-Houston Oompiny, Limi«d, 85, Очор: п 
street, London. (The General Ecc‘ric Company, Uni ed 
States. ) 

13380. Improvements in syatems of electric control aad 
apparatus therefor. The British Thomson - Houston 
Company. Limited, 83, Caonon-street, London. (The 
General E'ectiíic Company, United States.) 

13381. Improvements in electrodes for electric are lamps. 
The Brituh Thomson-Hovston Compiny, Limite, 83, 
Ounon street, London. (The Generai E'ectric Company, 
United Stit з.) (Oomp'ete spccification ) 

18389. Improvements in systems of motor control The 

British Thomeon- Houston Company, Limited, 85, Cannan- 
street, London. (Tbe General Elestric Company, Uuited 
States.) (Complete epecificat‘on.) 

Improvements in and relating te electric conductors 
‘The British Thcmson-Hooston Oompa! у, Limited, 83, 
Cannon.street, London. (The General E'e:tjjic Company 
United States.) (Oomplet: spec.fication.) 

Improvements in and relating to electric conductors 
The Brits: Thomson-H.uston Comp:;ny, Limi'ei 85 
Oapnon.stie:t, London. (The General E'ectráio Compsn:, 
Uaited States.) (Complete epecification.) 

Improvements in or connected with telephone 
apparatus. Christopher John Montgomery, 15, Water- 
s ret, Liverpool. 

Improvements in and connected with accumulators. 
Alexandre Antoine Riasse, 4, Corporation-atre.t, Man- 
ches: er. 

13427. Improvements in secondary batteries, 
18, Falham p'ace, Paddington, London. 
cation.) 

Improvemeats in cola-freed apparatus for the supply 
of gas, electricity, and the lize. John Mesrey Tcurtel, 
146A Queen Victoria-strect, Lon“ on. 

Improvements in aud relating to wireless telegraphic 
apparatus, Alessandro Artom, 7, Southampton - buildings, 
Chancery-lane, London, 

13482. Improvements ia and relating to electric switches 

with enclosed fuse. The Brit = Thomson- Hocston 


13333. 


13384, 


13394. 
18395. 
Isidor Ki see, 
(Complete specifi- 


13436. 


13464. 


Company. Limited, 85, Cinnon- street, London. (The 
General Electric Company, Usited States.) 
13483. Improvements in electric aro lamps. The British 


Thomson-Houston Oompany, Limited, 83. Cannon-street, 
London, (The General Electric Company, United States.) 
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13496 Hygienic telephone attachment. H. rry James Frede: ick 
Urosoy, 49 Little Humber.street, Hull. 

13509. An improved electrio lamp for advertising and other 
purposes. Albert Martin Lehfeldt, Long'e-court, 8*. 
Martio's-etrect, Leicester · qu etre, London. 

18531. Improvements in eleetrio drilis. John Taufner avd 
Peter Oberweis, Ex mider Building, Sin Francisco, 
Oali (огт із, United States. 

13563, А new er impreved olectric ignition device өг 
ing plug for interaal-combustion motors.  Obarlee 
Orme Bast au aod George Оте", Birkbeck Bank- 
chambers, Ohap^ery-lane London. 

13569. Au improved telephone attachment. 
Davies, 55, Ohavcery-lene, Londoa. 

13577, Improvements in or relating to electric heiste suitable 
for use en warships.  Cleke, Cheap van, aud Or., 
Limite?, aud Harry Walker, 46, Li‘nvuln’e- ion -fel s, 
London. 

13586. Improved method of and mean for supplying current 
to branch stations of telephone changes S‘emers 
Bos. а-а Oo., Limited, Birk beck Bank.chambers, South. 
ampton-buildings, Ohencery-lane, London. (Siemers uni 
Haleke, Akt..Gee., Germany.) (Oomplete spec'ficstion. ) 

13587. An improved atarting switch for three-phase oleotrio 
motors having a resistance in series with the rotor. 
Siemens Broe, and Co, Limited, Hereford Berry, aud 
Claude Martineau Toplis, Birkbeck Bank.chambers South- 
ampton - buildinge, Ohsnoery- lane, London. (Oomplete 
epecificatiop.) 

13588. Improvements in dynmamo-electrio machines. Siemens 
Broe. snd Oo., Limited, and Hereford Berry, Birkbeck 
BenX.chsmbes, | Southampton-tuildinge, | Obaccery.len*, 
London (Complete spei&cation.) 

13589. Improved method of and apparatus for cooling 
commutators of dynamo-electric machiaes.  Siemers 
Bros. and OC», L/ni:ed, and Herefod Berry, Birkbeck 
Bank-chemb-re, 8-.u:hampto2-tuildiwgs, Chancery -lane, 
L:ndon. (Complete specification. ) 

13590. Au improvemeat in electric switches fer ooin freed 
mechanisms, time switches, or the like Seneos 
Bees. aod Oo, Limited, Birkbeck Beink.ohemb:re, Suth- 
ampton- buildings, Оһацсегу - lane, London. (Oom ple to 
t pec: fication. ) 

13697. Improvements in sterlizer meutbpieces for telephones 
and the like. Orin Henry Savoge, 31, Bedford-street, 
Strand, Loadon. (Complete epecifi:st'on.) 

13605. Improvements relating to telegraphic systems. Pi tre 
Picard, 7, Soathampton-baildiogs, Ohaacery.lane, I.. fon, 
(Dae applied for under Patents Act, 1901, Dac. 27, 1004, 
being da‘e of applicatioa in Belgium.) (Complete sp сіі. 
cation. ) 


David Charles 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published July 2), 
1904. 


14239. Electric tractien systems. Da Kanco. 
Pater ts, ete., Act, 1901, not granted.) 


(Rights under 


14728. Eleotrical measuring instruments. 8:11]. 

14847. Electrical fire-alarms or thermo-indioators, Суор. 

14918. Automatic telegraphic apparatus. Duimsekinos. 

15563 Electromagnetic signalling devices fer selectively 
ee two cr moro alternate sigeals or tho like, 

illis. 

15618. Eicotric circuit broakers. Ciomp'on and CO», Limited, 
aod Harris. 

16110. Eleotromsgcaetic mechanism particularly for use ia 


railway »ignal apparatus. British Thomton · Huston 
Comya y, Lotwed. (G,neral Е есігіс O.mpany.) 
16482. Manufacture of electrical resistances Electric Equip- 
meut end Secnitie:, Limited, and R:zicks. 
Manufacture of electrical resistances Elec!ric Equip - 
ment and S:curities, Limited, and Rcz cka. 
16125. Manufacture of electric incandesceace bodies. 
Equipment and Securities, Limited, aud Buzicks. 
Alternating-current motors. Br.itsh Thomson - Host un 
Company, Limited. (General E'estiis Com, any.) 
Suspending or auppo ting electric motors or differ- 
ential gear, or both, on motor road vehicles er 
tramway vehicles E lie. (Sic. A. Vedrime et Cie.) 
Iacandescent eleotrio lamp sockets Brit's) Thomsos- 
Hou t n Company, Limited. (General E'ectric Company.) 
Resistances for electrical apparatus. British Thomson. 
Houston Company, Limited. (General Electric Oompany.) 
Mercury and the like vapour electric apparatus. 
Carclap. (Gene:al E ectric Оотраоу.) 
18486. Switch for electric circuits, Farquhar. 
18520. Coin-freed gas, eleotric, or other meters. Be.umont. 
18704 Electrical circuit breakers and automatic switches. 
oe and Ordnauca Accessories Company, Limited, and 
al]. 


10433. 
Electrio 
17019, 


17878 


18359. 
18361. 


18446, 
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29908. Multiple connecting system for telegraphic or tele- Nanie. Amount Last price. 
phonie communication, Arendt. (Date applied for under ра £ 
International Convention, Oct. 24, 1903.) Electric 14. & Traction Co. ot Aust. бр.е. Cm. Pr. 130000 5 . 35 

23899. Manufaoturo of incandescent eleotrio lamps. Just and 5 per cent. Debenture Stock, Көй .............. 100 . 85-9) х1 
Hanamap. Folkestone Electric : парри о. N i 110,099 exi dede j Э ба a 

r cent. First Stock, Red............... y . 

29354. Apparatus for transmitting electric signals ог | Havana Ден 1 15.000 РРБ Т Ае 10 . 9410 

— со e e е" 
t . stk oe ee - 
29531, Electrical signalling ар tus. Holmes. (Date applied Kalge nis Electric Power and Lighting, 6 per cent. Сат. 
for under International Convention, Merch 25, 1904.) /// y daga vt A l4 
Kensington & Knigh'sbridge Elec. Lt., Ord., 1-21,000 . 5 . 11412j 
1905. Kensington and Knightabridge and Notting Hill, 4 per 85 187158 
cent. Debenture Stock Кеа. ........................ „> . 
689. Current controller for electric railways on a sectional | Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 .. 93-104 
conductor system. Duckworth, Dackworth, and Kerr, London Босе, 1 UMass ead adeo 8 : vs 5855 
7004. Apparatus for use in wireless telegraphy. Heinicke. ä Sn lst Mortgage Debentare Stock, Red... 100 39:101 
(Date spplied for under Patents Rale 9, Jan. 15, 1905.) Metropolitan Ordinary, 100,001 300 „ 5 . 9410 
952, Electric motors. Latour. (Date applied for under In tar - E Per л debis Mortgage eres Stock... n . 100 " eae ха 
national Convention, Jan. 18, 1904.) 34 per cent. Mortgage Debenture, Red. 100 .. пеш Р 
3883. Electrical sound-producing apparatus. Legendre. (р ќе Midland Electric Power Dis., 44 p.c. Ist Mort, Deb. ...... — .. 299 с. X 
applied for under Iaternational Convention, Sept, 24, 1904.) | Sewcastie-upon Tyne Bleetrle Supply, Ordinary.. ........ 5.. [i 
3594. Transmission of electrical energy through space for | Notting deed ighting C 0 8 MAI ка 
pos legr per cen rst Mort. Del», Nos eg e . 
„ e of Wireless te aphy and the like. Oxford Бете сапа -96 апа a -14,510_............ Я 60 i 991.1014 
* per cent. Debenture Stock .................... 8 е 
3885, Electric trolley heads. Hensley. (Date applied for under | Royal Electrical Company of Montreal, 44 per cent. First 
Shares Mortgage Debentures 100 .. 101-104 
Ioteraational Convention, May 5, 1904) Smithfield Markets Electric Supply; Ord; 1.121 0% 5... 26.80 
5374. Trolley rotrievers for electric railways. Albee. GET 4 рег сп Debenture Steck... ͥ 100 a Al 
А *outh London, HAT) 2. edhe ce da m d 
5182. Electric motor controllers Electric and Ordnance Acces I South Metropolitan Electric Light and Power, Ord. ...... 1 .. 2- 
sories Oompany, Limited, Hall, and Garner. — 7 per cent. Cum. Pref, .......................... 1 .. uA 
€176. Relays for telephones, telegraphones, and the like. am рег гайыр имо Debbie. 10 .. 10510 
Ohristensen. St. James's and Pall Mall, Ordinary, 101-20,080 .......... 5 . 1013144 
7508. Telephone transmitters, Gail. —— — 7 per cent. enk. НМР 8 ie 
a — 34 percent. Deb. ............ ................ 100 .. £7.99 xd 
$907. Systems of electrical distribution. Lincoln. (Date | Urban Electric Supply Co., Oralnary, 8-30-007 .......... 5 . 4 
applied for under Iaternational Convention, May 3, 1904) 5 S Der cont Cumulative Preference, Mia ed " e seil 
estminster, Ordinary ...................... e nnn m Я" . 
$975, Automatic telephone exchange systems. Kugelmenn. ——— 5 per cent, Cam: Pref., 110,1 31-138. 251 ......... ‚ 5 . 61-51 xd 
(Date applied for ander International Convention, April 29, 
1904.) Electric Tramways.— 
Anglo- Argentine, 54 per cent, Cum. Pref., 1-260,007 ..... . 5 es 978 xd 


-/ ee ө э а“ «= э ө @# э ‹ э з э э „ е з е vase е ә ө э э ө э ө е а э en 


Permanent 6 per cent. Debenture Stock, Ines ... 100 .. 130-1 
Auckland Elec. Trams., 5 p c. lst Mor. Deb. Stk, Red. 0 . 101-106 xd 


COMPANIES' STOCK AND SHARE LIST. 


Barcelona Tramways, 0 ‚1-4,000.......... ........... js 13-14 
P ETT 5 per cent. Cum. Pref. Shares, 1-10,000 w 10 .. 80 xd 
Name. Amount Last price —— — 5 per cent. Deb., Red., 1-000. 100 .. 99-1 
paid, ——— 44 per cent. Red Deb. Stock I III] 100 .. 96-10 
Commerelal and Industrial.— £ £ Bath Elec. Tramways, Ld., Pref. Ord. 5hs.,75,001-150,606.. 1 .. 93 
Alliance Electrical Co., ö per cent. Cam. Pref., Nos. 1-70,000 1 .. i-i 5 per cent. Cum. Pref. Snares. 1-59,593 .......... 1 . 15/16-11/16xd 
Aron Electricity Meter, 6 p.c. Cam. Pref. Shares, 1-125, 000 1 .. 15/32-9/16 Blackpool and Fleetwood Tramroad .................... 10 .. 133 133 
British Insulated and Helsby Cables, Ord., 1-100,000...... 5 . 546 Brisbane Tramway Invest., Ord , 1.75.00 ................ 5. Ц 
6 per cent. Cum. Pref., 1-100,000 o nůnunůuijhn .... 5 .. 546 —— — 5 per cent. Cum. Pref., Nos. 1-75,000 ............ 5 . Su 
—— — 44 рег cent. Mortgage Debentures 100 . 1011C4 xd 4j per cent. Deb. Stk , Red., Prov. Certs. all pd.. 100 .. 88 90 xd 
British Thomson. Houston CO, 44 per cent. Ist Mort. Deb. British Columbia Electric Railway Co., Ord. Def. ........ 100 .. 105-108 
Stock Кай oo элеке 8 100 .. 100102 Ord. Ргеї...................................... 100 .. 98101 
British Westinghouse Elec. and Manuf. 6 per cent. Pref., ——— 5 per cent Cum. Perpetual Pref. Stock.......... 100 . 104-107 
,, e ee eR Heer ea 5 .. 2716211716 Ее | рег ne ist Mt. Den: Nos. ao ,250, of £40 each n ene 
—— per cent. Mortgage Debenture Stock .......... 100 89.91 xd Per cen ancouver rower DeD......... ..... t * 
Brush Electrical Engineering, Ordinary, Хов 1. 105, ũ 2. ed British Electric Traction, Ord. 1.300, 000 & 60,001-90,000 .. 10 `. 91-99 
—— — Non. Cum., 6 per cent. Pref. ................... 2 . 1-1 6 per cent. Cm. Pf., 30, 001-60, oo n JO .. 114-112 
—— — 44 per cent. 1st Debenture Stock ..............-- 100 .. 929 —- -5 per cent. Perpetual Debenture Stock — ........ 100 .. 122-124 
——— 44 per cent. 2nd Debenture Stock................ 10 .. 77-78 —— — 41 per cent. 2ad Deb. So ek... 100 .. 97-99 
Callender's Cable, Ререпёагезѕ............................ 100 .. 105-108 Buenos Ayres and Belgrano rams ........ 9. 55 
Ein ine REOR VRAC NI UN 5 . 10-1 — '* А” per cent. Ст, Pf., 1-40,000................ 9... 64-54 
—— — 5 per cert. Pref. ................................ 5 . 58-54 ——— * В” per cent. Cm. Pf., 1-27,500................ 5 . | 54-63 
Crompton and Со. o 5 . 10142 ——— 5 per cent. Deb. Stock, Кей. ................. .. 100 .. 106-107 xd 
. 5 per cent. Ређепіцгеѕ.......................... 100 .. 8.100 p.c. ——— Prov. Cert., all paid ............................ 100 .. 101104 xd 
Edison and Swan United, “A” Shares, 199,261 .......... 35... lly Buenos Ayres Electric T rams., 5 рс. Deb. Stk., Red. .... 100 96 $8 xd 
© A” Shares 01-017, 139........ 5 2.23 Calcutta Tramways, 1-102268 ............................ 9 ws 84-81 
—  — 5 per cent. Dobentures....... „ 100 .. 899 —— — 4% per cent. lat Deb. Stock, Rel. 100 .. 100-106xd 
—— — per cent. Deb. Stock, Red. .................... 100 .. 83&8xd Cape Electric Tramways, Nos. 1-480, 00ů oo 1. цц 
Electric Construction, Nos. 1 to 112,100 ........... ...... 9 . 11 City of Birmingham Tramways, 5 per cent. Cum. Pref. .... 5. «ti 
——— 7 per cent. Cumu:ative Prei... 100 .. 242 4 per cent. lst Mortgage Deb., 1-3000 (1917) ...... 100 .. 99-102 
4 per cent. Perp. Ist Mort Deb 85 E. Colombo Electric Tramways aud Lighting, 5 per cent. 1st 
Ferranti Limited, d per cent. 1st, Mort. Deb. Stock, Red. ia 90.85 . Mortgage Debenture Stock, Кей. .................... 100 .. 102101 
General Electric Company (1900), 5 per cent. Cum. Pref... 10 .. 91.10 xd Cork Electric Tramway aud Lighting Co., Ordinary ...... 10 .. 15144 
ЖОЛОН 4 per н Ist Mort. Deb. Stock ................ . 100 .. 97-101 лра 0 жы се. рю ге USES NERA ANE Ө n e I 
enley's Telegraph Works, Ordinary .............. ET . 5 Vebentu res a s 
4) n cent. dn a e ARD NENNT 5 8 pes Dublin United Tramways (1896), Ord., Nos. 1.50. 00 10 .. 15-14 
44 per cent. Debenture ss 100 .. 10 m1 6 per cent. Pref., Nos, within 1.500 0 10 .. 1516 
India Rubber, Gutta Percba, and Telegraph Works . 10 О 151-164 — — 5 рет cent. Mort, Debs , 1- 3, 009 Red. P 100 aie 94.97 
—— 4 per cent. Debentures. . 100 100105 Imperial Tramways, Ordinarʒꝛ j. . all 18-19 
Parker, Thos., Limited, Ordlnar /. ͥ 10 .. 10.10, — — 6 per cent. Cum. Pref. .......................... all . 14-144 
Telegraph Construction and Maintenance 18 .. 5135 4, per cent. Deb. Stock .. .. . . . . . f. . . . . . 100 .. 108-110 
—— — 5 per cent. Bonds ...................... MALUM 100 .. 101103ха [| Isle of Thanet Electric Tramways and Lighting, 5 perc 
Cum. Pref., Nos. 30,001-60,000 ........................ 5 .. ure. 
Eleetric Lighting and Supply.— 4 per cent. lst Mt. Db. Stock, Red. .............. 100 .. 8 
Bournemouth and Poole, Ordinary ...................... 10 .. 113-125 Kidderminster and District Lighting and Traction, Pref... 5 .. 8 
44 per cent. Cum. Pref., 7,501-15,090 ............ 10 .. 10.104 London United Trys. (1901), 5 per cent. Cum. Pref......... 10 ..  9j10xd 
6 per cent. Cum. Second Pref., 15 001-22500 .... 10 .. 1121 4 per cent. let Mt. Db. Stock, Red. .............. 100 .. - 1C2xd 
44 per cent. Debenture Stock, Rel.... 100 . 16 108 xd Madras Elec. Trams. (104), 5 per cent. Deb. Stk, Rd. .... 100 .. 101-105 
Bromley (Kent) Electric Light and Power (o 5 .. 54-59 Metropolitan Elec. Teams., Defd , 1,000,001-1,514,016 ... Y x Mi EET 
—— 4) per cent. lat Debenture Stock, Red. .......... 100 .. 103-106 — 5 per cent. Cum. Pref., 500,001-1,000 O0 00 | ee 1-1 1/16 
Brompton ahd Kensington, Ordinary .................... a 93-101 —— — 44 per cent. Deb. Stock, Кей..................... 100 ..  1C4-106 xd 
7 per cent. Preference ................. ........ З .. 94.103 Milwaukee Klectric Rall and Light орех сеп cent. 50-yr Cons. 
Calcutta Biectric Supply Corp, Ordinary, Nos. 1-60,000 .. 5 .. 9 94 Mort Bonds, 1926, 1-5,500 and 7,001-8,000............ $1,000 ..  10€-110 
Nos. 60,001-8),000 ............................. 5 .. 82 91 Montreal Street Rail., Sterling 5 рег cent. (Mort.) Deb., 
Cambridge Electric Supply Company, £10 Ord. ........ 8 .. 124-13, СОВО ес d tust Быр pu ͤ Dist us Gerade. .. 101-104 
Central Electric Supply, 4 per cent. Guar. Deb. stock .... 100 .. 105-106 | — — Sterling 44 per cent. Deb., 1922, 601-2,000 ........ 100 .. 103-105 
Charing Cross, West End, and City Electric supply, Ord., New General Traction, 6 per cent. Cum. Pref., 1-10,000 and 
JJ) oncom caves | ЫРА аы 2.1448 ОТКО) ы кн ый шыр жы echo eae ENSE 5. 14 
44 per cent. Cuin. Pref., 1-80, (0 ................ 5 .. 54-53 Oldham, \shton, aod flyde l'ramway, Ordinary .......... 10 .. 12 
— — per cent. Debenture Ntock, Du: 2 laeta 100 . 146517 -— 9percent, Cum Fe er ms 10 .. 9;-91 
“City Undertaking,” 44 p.c. Cum Pref., 1-40,000 5 d- FA xd Perth Elec. Tramways (W. X.), 5 per cent. 1 Urt. Deb Sk... 100 — 105-106 xd 
—— ditto (1903) 40,С01-80,000 .......... 5- б, 43 xd Potterles Klectric Traction, Ordinary, 20,001-40,000........ 10 . 91.94 
Chelsea Electricity Supply .............................. Bo mais 5 68 — 9 per cent. Cum. Pref., 1.20, 0 łꝗn a N | .. 91-9 
——— 44 percent Debentures .................. sess. 100 .. 108-112 ха —— — 43 per cent. Debenture Stock .................... 100 .. 101-1 
City of London, Ordinary............. TEENS 10 .. 101-111 South Lancashire Electric Traction and Power Company— 
—— — 6 per cent. Cumulative Pref..................... 10 .. 133-143 —— — £250,000 Ordinary .............................. 1 
—— — 5 per cent. Debenture Stock .................... 109 .. 122-125 xd т —— — £101,1*2 6 per cent. Preference .................. I ze 1 
44 per cent. 2nd Deb. Stk. Prov. Certs. (all pd.).. 100 ..  10»105 · — — £597,110 4) per cent. Dobenture Stock 100 p. .. 100p.c. 
County of London Бес uppl, Ordinary ............ 10 T E | Bleetrie Bail 
per cent. Cum. Pref. .......................... БЯ 4-168 dun 
—— — 44 per cent. Debentures Prov. Certs. All pd. Rd. 100 115-105 estrie Kawa. 
——— 4} per cent 2nd Debentares Prov. Certs ........ 100 .. 105-105 Central London, Ordinary ......... F 100 .. 91.92 
Edmundsons' Electricity Corporation, Ordinary, 1-50, 00. 5 51-04 q per cent. Puts Pe ee a e eoe ie p d 100 .. 5 875 
rr ree Л СУГ Г oe 8-8 


———— 6 per cent. Cum. Preũ/ſᷣ— . 94 се» 


6-64 10 
—— 44 рег cent. First Mort. Deb. ....... M 100 .. 107.103 —— -4 p. c. Deb. stock о Sini Certs., fully paid).. ee 111-113 
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| | Name. E L v dm Name. Amount Last prioe 
City and South London, Consolidated Ordinary . .. .. 100 5a Telephones. — £ £ 
—-— 4 per cent. Debenture Stock .................... 107-110 National Telephone, Ргеѓегтей............................ 100 . 1114-11 
— 5 per cent. Pref. Stock '91........................ 100 120-123 а Stock ......... e PEN ees ЛОО aa 102.404 
Sa ” » уз: ЖЮ ы е EE кы сардын ЫЗ 100 119-122 ——— 6 per cent. Cum. First Prei. „ 10 ay 15-14 
НОИ СЭ ОБО 100 115.118 — — per cent. Саш. Second Pref............... I 10 .. 12.13 
Liverpool Overhead. 5 per cent Peet, O .. 10 10-10, —— —— 5 per cent. Non. Cum. Third Prell. B cos 54-51 
—— — Ordinary, 1-50,000................................ 10 33-41 —— — 3| per cent. Deb Stock, Re)... 100 101-103 
——— 4 рег eent Mortgage Debentures, Red., 1-1,700, — 101 —— per cent. Deb. Stock, Kell. 10⁰ 99-101 xd 
Underground Electric Railways of London, 5 per cent. 4 per cent. Prov. T LR ee E Е 1011-105, xd 
4 Profit-Sharing Secured Noten — 93.100 Oriental Telephone and Electric С охрану - ПРОБУ E 11-34 
Waterloo and City, Ordinar ns 100 90-92 6 per cent. (um. Pref. f. cess vee ve) 1 ..11/06-1 3/16 
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TRAFFIC BETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Trafic Returns for Incre Miles of 
ect | п азе ог single track | Accounts for past year. vost 
Line open. E VERLO LEES MIELE a EE dE per 
| | | Current l'otal | P P R Hie ot alle 
: . | Week urreu Tota awengers | (ar miles as- e mile. 
Rosine 1509 | idi | da ear, | 1905. э. | 1808 Ending ‘receipts! carried. run. ger mile. 
£ е 2 2 £ FEES 
Aberdeen Corporation .......... . 1,531 | 1495 + 37 — 81A 253 | 204 May 31 63,071 15,530,351. | 1,573,725. 098 1114 2.512 | 645 
Ayr Corporation 78 392 — 14 — о 8 „ 19 14,528 3,316 380 553.915 1 971 ^ 1,830 | 516 
Barking Corporation............ — — — z 13 E КА = 
Birkenhead Corporation 1,137 | 1174 - 37) — 21 |2355] 25, March 31) 55,025 11,145,531 | 1,504,905. 18 1008 | 2,3385: 603 
Birmiogbam Corporation ...... 33) 747 | 8 — 1 = „> ae thes x s - ae 
Blackburn Corporation ........| 1,100 990 | + 110 + 618 24 24 » 25 49,875 8,661,720 985.955 1:35 ПІР | 2,056 | 7:44 
Blackpool Corporation .......... 1,32! 965 T 355 + 1,245 | 17: | 174 „о Uh = З , L = z 
Blackpool-Fleetwood Traras..... 360 193 |+ 67| — 180 164 | 164 Dec. 31 31 846 2,325 677 579,254 522 115-719 — 7˙27 
Bolton Corporation ............ 1942 | 1,98 |+ 14| + 930 | 40 | 38 March 31 95,765 29,215,196 | 2,161,139 113 11063 | 2.394 | 614 
Bournemouth Corporation ...... 1,422 | 2,044 | + 378 4 1,011 | 1682] 1682 » 514 55276 10,058,238 | 1 121,625 132 ' g3 | 3.226 | 719 
Bradford Corporation .......... 4,491 | 469% - £03; — 1,716 77 71 "ON. E = za p | ae j 
Brighton Corporation CS 3,092 | 1,183 — 97 - 865 9 9 „ 31 50,35) 11,321,160 11152828 1% to a 2,914:8, 8014 
Bristol Tramway Compaby .... . 6.014 | 5,386 | + 660 — 514 | 5t; Dec. 31259,733 45,312,373 | 6,127,135 ' A м is 
Burnley Corporation 1,149 | 1,113 4 36 — 10 10°60 March 3 | E La 3 = | ; 
Burton Corporation ............ 8| — — = 21 8]. , 311799 5878269 | 454,062 107 |921 | 2058 | 676 
Carditf Corporation ............ 2,195 | 2,095 | + 98 = 25 — » 31112229 24,134,363 | 2,770,099 112 | 9:72 | 3,732 | 9-44 
Carlisle Tramways Company .. 2 8 318 — 90 — 41 85 85 Dec. si А T А T" кла d Н 
Central London Railway ........ 6,530 | 6,476 T 54 + 1,076 4 6 6 „ 503538533 44,875,547 | 1,271,214 186 :6510 ! 57,931 |3580 
City and South London Railway. 2.406 | 2,511 | - 105 — h| 6) 6} Б, 31 = = „ - 
Colchester Corporation ........ 223 — — = 7 7 | = = = M. p 
Cork B. T and L Company .... 615 550 |+ 62 — 15] | 15] „ 3] 24,035 | 5,814,276 832,256 1101 | 669 ' 469 
Darwen Corporation ............ 260 229 |+ 31 ＋ 159 | 723) 723 March 31 — = Кав ps _ - 
Dover Corporation .............. — — — = 4| 44 „ 31 11,250 | 2,853,200 | 283,343 | 94 949 2,500 А 
Dublin and Lucan Electric Ry. 178 186 -- — 14 63 61 Dec. 5 6, 358 402,511 110,738 |379 1578 92 | 7°33 
Dublin U. T. electric cara ...... 5,7335 | 5,622 | + 311 | 
Dublin 8. District, Electric ae} rua t 2} — | % 4 „ 51267,489 | 59,059,999 | 7,077,372 | 1:23 | 907 | 5,691 | 555 
Dundee City Tramways .. ..... 877 834 |+ 43 — 22 21 May 1 ЕВ m = ze ЕА = = 
East Ham Corporation 881 156 ＋ 128 + 761 | 23 25 | March 31| 36,652 | 153,689 655 863,816 67 |10718 | 2,994 | 679 
Glasgow Corporation 16,744 | 15,351 | 441,395 — h 1442 | 143 May 51,756,480 1195,767,519 {17,915,595 — 11012 a 
Gloucester Corporation ........ 302 — == = 9 5) = | = = zc E Оше — = 
Halifax Corporation ............ 1,832 | 1,748 | + 81 + 1,085 | 354, | 35 | March 31! 73,019 | 17,219,532. | 1,540,707 — {11°53 | 2,085 | 8-56 
Huddersfield Corporation ...... 1,357 1311 |+ 46 + 901 35 35 » 31 69,958 | 12,230,159. | 1,666,272 124 |971 1,9235 oe 
Hall Corporation xod dp A ТР 2,194 | 2,2240 | - 465, + 10 27 eb » 31 — a - m = = 
Ilford Corporation .............. — — — — — 104 » 31 — th Me P 
Iikeston Corporation............ 135 153 = — — 9 = | ees — S = — | i 
Kirkcaldy Corporation 224 22) — — 71 74 May 15 12,201 | 3,632,855 452,56 | -775 16519, — |7649 
Leeds Corporation 6,451 | 6,275 | + 177 — 89 89 | March 25298,2355 | 63,223,656 | 7,121,038 |130 {1002 | 3,351 | — 
Lsiceater Corporation .......... — — — — 42 — Dec. 51, 26,011 | 12,039,252 | 1,229,507 1 9:79 - 482 
Liverpool Corporation 10,838 | 10,674 | + 214 + 9,085 | 103 | 103 „  91|947,625 116,672,663 |12,166,419 — — = — 
Liverpool Overhead Railway .. 1,602 | 1,721 — 119| - 1,767А 657| 657) June 50 — й ша ex a = 
London County Council ........ 14,912 | 13,400 1,542 +36,521 = — — — - — == LL 2 = 
Lowestoft Corporation .......... — — — — 94 | Sept. 30) 14,511 | 3, 128.807 358,455 |108 | 968 | 2,638 | 6:48 
Maidstone Corporation ........ 129 — — — 2) 2 — 4,710 850.121 112,227 | 1:33 |10135 | 2,570 | — 
Mauchester Corporation ........ 15,531 ! 12,918 | 616 + 6,183 149 | 1514 | March 31'631,866 /1126,920,875 {14,123,124 |119 11075 | 4,293 | 699 
! 
Nelson Corporation e 146 | 124 + ‚+ 187 — 22 » 31 = — | — зы | ses "t тЫ 
Newcastle-on-Tyne Corporation. 5.835 3,425 | +2,460 „ = 50 4 „ 31 197,849 | 43,069,934 4,526,152 107 1098 | 3,957 7:01 
i | 
Newport ( Mon.) Corporation . — — — = | 32 32 — = d -— | = — = 
Oldham Corporation June 1e 25 1728 | 1137 | + 591 . = р 1 54 „ 25 65,555 | 13,466,245 1 ‚50, 740 116 1035 | 1,886 | — 
Portsmouth Corporation ........ July 1 ©з! 2.221 | + 287 — 278 — 29 „ 3l 95,702 | 19,625,323 | 197,499 |117 - — — 
Reading Corporation June 29 670 677 + 25, — [ses | 55 » 31 — — | — — | mE - = 
Rochdale Corporation .......... — — = ue ut x. ЖООБ" 44 „ 51 14,881 | 2 837,110 | 535.517 |124 924 | 1,102 792 
Rotherham Corporation ........ „ 29 445 079 1- ж — | % 72 „ 31 23,569 | 5,251,472 | 595054 |107 955 2,12 | 749 
Salford Corporation ............ July 3| 4,48 | 4,186 | + 290, + 334 | — 119 „ 31 — — | — — en a ш 
Scarborough Tramways Со. „ 1 170 — — | — — | 2 | — — — — - == 
Sheffield Corporation .......... „ 24.900 4.788 + 112 4 1,956 | — | 524 » 311 — = =. 
Southampton Corporation ...... June28| 1,007 | 1016 + 52| + 305 | 18 „ 3L ae DE 25 = 
5 | 
Southend-on-Sea Corporation....| ,, 28 439 427 | + 12 + 362 9 3 О] OE = = ЗЕ = z 
Stockport Corporation .......... » 30 702 611 | + 91,4 285 | — 104 " 31 — рэ — UN = = = 
Sunderland Corporation ........ July 3| 1,419 | 1,334 | + 85 | + 284 — | 20 - моо ыы = fe s 2 ous 
Swindon Corporation .......... Juve 28 DE E ME PL. 4; „ 31 4,957 | 1,315,757 102,75 087 1155] 1,371 | — 
| i 
Wallasey U.D (“Gi July 1 870 842 + 2' + 543 1185 105 „ 31 38,768 | 7,412,881 778,851 1330 1194 3,271 7:54 
Warrington Corporation апе | 336 316 + 20,4 166 | 74 — „ B 1747 | 4418225 | 405365 | — 985 | — 6885 
| 
West Ham Corporation ........ „ 29 1.753 | 1,107 | + 626 | + 3,245 | 46 | 8 62 А 31 — 15,773,742 | 1,237,165 — — — — 
Wolverhampton Corporation... ,, 14 1,321 | 607 + 713 — — 72 „ 31 — — — — 4 — |= 
i | i 
{ And 98 miles of interlacing track. а Traln mile. Per mile of single track. A Half-year’s figures, 
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NOTES, 


Obituary.—We regret to announce the death of Mr. 

illiam Bruce Dick, one of the original founders of the 
electrical engineering firm of Messrs. Dick, Kerr, and Co., 
who died suddenly at Carrick Grange, Sevenoaks, in his 
seventy-sixth year. 


Society of Arts.— The council of the Society of Arte 
attended at Marlborough House last week, when the 
Prince of Wales, president of the society, presented the 
society's Albert Medal for 1905 to Lord Rayleigh, O.M., 
F.R S., “in recognition of the influence which his 
researches, directed to the increase of scientific knowledge, 
have had upon industrial progress, by facilitating, amongst 
other scientific applications, the provision of accurate 
electrical standards, the production of improved lenses, 
and the development of apparatus for sound signalling 
at sea.” 


The Institution —The Journal of the Institution 
dated June contains the following papers: Units and 
Standards,” with discussion; ‘The Alternating-Current 
Series Motor,” by F. Creedy, with discussion ; Earthing,“ 
by Mr. W. W. Lackie (at Glasgow), with discussion; 
"Some Effects in Three-Phase Working,” by W. M. 
Thornton (Newoastle) with discussion; Mechanical 
Construction of Stesm-Turbines and Turbo-Generators,” 
by W. J. A. London (Manchester) with discussion ; 
“Shunt Resistances and Temperature Compensation for 
Ammeters,” by A. Campbell; and “The Dissymmetry of a 
Three-Phase System,” by A. B. Field. 


„Wireless.“ —In the House of Commons last week, 
Lord Stanley, referring to the Wireless Telegraphy Act, 
expressed a hope that on the expiry of the measure in 
August of next year, it would be renewed for another 
12 months to see where improvements could be made in 
regard to the working of systems and the granting of 
licenses. The question of granting licenses had been found 
а very complicated business, and аз the question of national 
defence was so much involved, no license had been given or 
refused without the fall consent and approval of the 
Admiralty. Lord Stanley intimated that a retarn would 
be made to the House of the licenses which had been 
issued. 


Rapid Electro-Deposition of Copper.—Mr. Sherard 
Cowper-Coles described before the Faraday Society on the 
órd inst. his system of depositing copper of a rapidly 
revolving electrode. In the first part of his paper he gave 
a history of other attempts to increase the rate of deposi- 
tion of copper, and at the same time to secure regularity 
in the deposit. He then gave a number of figures to show 
what had been done towards obtaining a strong tube of 
copper by deposition on a revolving mandrel. Certain critical 
speeds are necessary to get the best results, and these have 
been determined by revolving cones and comparing the 
deposit at varying diameters. The success of the process 
is due to the fact that impurities are thrown off by centri- 
fugal force. 


Iceland.—It is reported that an agent of Mears. 
Siemens and Halske has laid before the Althing (the 
Icelandic Parliament) a proposal for the establishment of 
wireless telegraphic communication between Iceland and 
the Continent and between four commercial towns of the 
island, the company agreeing to provide the installation in 
return for a single payment of about £36,666. The com- 
pany offers to deposit a guarantee for the efficient working 
of the system. The yearly cost of maintenance is esti- 
mated at about £2,777. An agent of the Marconi Com- 
pany has also arrived, and will submit to the Althing pro- 


posals for the installation of wireless telegraphy between 
Iceland and the Continent and between the four commercial 
towns of the island. The Marconi Company has made 
experiments with some success from Cornwall to Iceland. 


Top-Covered Cars.—The popularity of the top cover 
has induced the London County Council to embark upon 
the fitting up with this device of a further 150 cars, for 
which a vote of £13,500 was approved at Tuesday's meet» 
ing of the Council. When these covers were instituted 
doubts were expressed as to whether they would meot with 
favour at all weathers, and, doubtless, their value varies 
somewhat with the atmospherio conditions. Ia inclement 
weather their utility can scarcely be over-rated, and, jadg 
ing by accounts generally, the average receipts rule higher 
than in the case of the uncovered vehicle. For instance, 
during the period from Feb. 26 to May 27 the 100 cars of 
the County Council already so fitted yielded 11 83d. per 
car mile, as against 11'lld. for the other cars. Another 
60 cars are under construction, and the 150 sanctioned on 
Tuesday will for the most part be distributed over the lines in 
the Tooting and Wandsworth districts. The work of fitting 
the 150 covers will, as with some of the earlier ones, be 
carried out by the Counoil's staff, the cost рег car being 
about £90. 

Radioactivity of Thorium.—Au abstract of an 
article ou this subject by Mr. Otto Sackur appears їп the 
Journal of the Chemical Society. The author measured the 
rate of decay of the emanation of the product obtained by 
Hahn by the fractionation of radium barium bromide, and 
from the values obtained concludes that thoriam emanation 
was evolved from a new radioactive element present in 
Hahn's product. The possibility of thorium itself being 
inactive, whilst its radioactivity is due to the presence of 
some other substance, is discussed. The oxalate obtained 
from thorianite was converted into oxide and then into 
chloride, which, when submitted to fractional sublimation, 
did not indicate any separation of the radioavtive com- 
ponent. Barium hydroxide solution was gradually added 
to a solution of the sulphate obtained from the oxalate and 
the precipitated barium sulphate was found to be strongly 
radioactive, a result due to the presence of thorium X. 
Attempts were also made to prove the presence of a new 
element by electrolytic methods, which did not lead to the 
separation of an element of constant radioactivity, but 
indicated that solutions of thoriam from thorianite and 
other minerals behave on electrolysis like dilute solutions 
of a new element which is strongly radioactive. 


Balanced Electrodes —Prof. W. W. Haldane Gee 
read before the Faraday Society last week a paper on the 
use of balanced electrodes in voltameters. He described a 
number of such instruments, especially as used in the Man- 
chester School of Technology with considerable sucoese. 
We notice that while the electrode to be weighed is sup- 
ported from the balance, the connection through which the 
current is conveyed to the same is always moved before 
any weighing operation takes place. Thus the author 
has made no attempt to carry the current which is to be 
measured through the supports of the balance. With such 
balanced electrodes it is not enough to know the apparent 
weight when determining increases ; readings must also be 
taken of the density of the solution at the beginning and 
end of each period of observation. From the figures 
given of a number of trials exceedingly aceurate results 
have been obtained with copper, zine, and silver solutions. 
Some interesting experiments with mercury electrodes are 
also described in the paper. We agree with the author 
that this type of suspended electrode is worthy of & place 
in the laboratory and test-room. It has the same advan- 
tage over an ammeter that an ordinary voltameter has, 
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and, further, it can be more quickly operated, as the plates 
need not be removed from the solution during the course 
of the experiments. 

Alloys.—A demonstration was recently given by Mr. 
Sherard Cowper-Coles at Grosvenor-mansions, Victoria- 
street, of his low-temperature process for making alloys 
without fusing any of the metals. If a copper plate be 
~ surrounded with zinc dust and heated to 500deg. F. for 
about an hour, he has found that the two metals unite, and 
the plate becomes covered with a film of zinc, even though 
the temperature has never been within 200deg. of the 
melting-point of the latter metal. The surface of the plate 
becomes hardened to such an extent that it cannot be 
readily scratched. In the same way iron and steel articles 
can be covered with a uniform homogeneous layer of zinc, 
and, in fact, galvanised, though the advantage is claimed 
for this process over that of ordinary galvanising that the 
temperature employed being much lower the temper of 
steel articles is not impaired. Objects treated by this 
process must be free from scale, but red dust does not 
matter, while grease seems to be rather an advantage, во 
that machine work, such as bolts, nuts, and screws, may be 
subjected to the Sherardising process immediately after 
being machined, without preliminary preparation. On a 
large scale the operation is carried out by packing the 
articles to be treated in an iron drum full of zinc dust, and 
heated; preferably this drum should be airtight and 
exhausted of air to prevent formation of too much zinc 
oxide, or, alternatively, about 3 per cent. of carbon in a 
fine state of division may be added to the zinc dust. 

The Municipal Tramways Association.—At the 
annual meeting of this association held last week in the 
Berners Hall, Islington, a report was considered as to 
the advisability of uniting the Municipal Tramways 
Association, the Tramways and Light Railways Associa- 
tion, and the Association of Tramways and Light Railways 
. Officials, The report stated that a special joint committee, 
consisting of two representatives from each association, had 
unanimously decided in favour of the unification of the 
three organisations under the title of the Municipal Tram- 
ways Association. The basis of membership to this would 
have had to be broadened, and the other two associations 
would then have ceased to exist. The joint committee 
indicated that the municipalities could at any time hold a 
special meeting, at which only their own representatives 
would be present, in order to consider any question of 
policy where differencies with tramway companies would be 
likely to arise. After a heated discussion, however, the 
proposal was not accepted, and an amendment was carried 
referring the report back. It seems to us that this was а 
mistake, as one strong association would be of much more 
service to the tramway industry as a whole. The election 
of officers for the ensuing year took place at this meeting, 
and the following gertlemen were elected: Mr. G. B. 
Hamilton (Leeds) president; Councillor Boyle (Man- 
chester), vice-chairman ; and Messrs. A. L. C. Fell (L. C. C.), 
J. Dalrymple (Glasgow), P. Fisher (Dundee), and C. J. 
Spencer (Bradford), were appointed to fill vacancies on the 
executive committee. 

Electricity and the Black Art.—There is still a 
lingering suspicion in the lay mind, at any rate in regard 
to the uneducated section of the public, that the wonders 
of electricity are not entirely free from the occult. This 
spirit of medievalism appears in the recent action of the Old 
German Baptists of Indianopolis, U.S.A, who at a recent 
conference adopted a resolution ordering all the members 
of the sect to discontinue the use of the telephone. The 
decree seems to have been received without demur. The 
reason given for this curious proceeding is that no warrant 


for its employment is to be found in Holy Writ. There is 
even a suggestion on the part of the sect shat telephony 
was invented by the Evil One, though the records of the 
Patent Office contain a different version. Remembering 
the feat of Moses and the Egyptian magicians in converting 
rode into serpente, this reactionary community would, in 
logic, be bound to repose implicit belief in the legerdemain 
of the conjuror ; but it is incapable of realising the evolu- 
tion that has taken place in economic conditions since the 
period of the Scriptures, and presumably would bann, not 
only the telephone, but the telegraph, railways, tramways, 
and other modern developments. Marconi has cause to 
congratulate himself that he belongs to this age; a few 
centuries ago he might have shared the peril of the 
alchemists. The incident is more humorous than anything 
else, as no rational being can question the ethics of man 
utilising, for the benefit of the human race, the genius 
bestowed upon him by the Creator; but it is rather sur- 
prising that such superstition should continue to-day, even 
among communities noted for their eccentricity. 

More Popular Science.—A writer in the issue for 
July 8 of our entertaining contemporary Tit-Bits dis- 
courses upon the repair of telegraph wires, and his 
omniscience so far impressed the editor that the contribu- 
tion is accorded a place in Our Premium Page at double 
the usual rate of remuneration. The scribe tells how faults 
are located in such lucid terms that we cannot do better 
than reproduce his own description: “ The explanation is 
very simple. It requires force to send electricity through 
a wire. The longer the wire is the greater is the force 
required. This force is measured ; but, instead of calling 
it pounds, as in measuring the pressure in a boiler, elec- 
tricians call the units of electrical force ohms. It will 
be observed that the writer lays considerable stress upon 
the definition of the ohm, and as he is obviously so well 
versed in the subject of electrical measurements it may be 
lamented that his knowledge was not available when the 
question of units and standards was recently discussed 
before the Institution. Still, it does come as something of 
a revelation to learn that the ohm is the unit of electrical 
force, and this prompts & correspondent at Bournemoutb, 
in forwarding us the cutting, to inquire about the fate of 
the volt, so that he may keep abreast of the lateat, develop- 
ments. Our impression is that the status of the volt has 
not undergone any alteration, and we are therefore con- 
strained to infer that the writer in question has become 
somewhat confused in his theories. It is not necessary, or 
even desirable, that in a popular periodical scientific sub- 
jecta should be handled precisely as they would be in a 
technical journal; but in these days of universal knowledge 
one scarcely expects to find such errors on a point with 
which the average schoolboy is acquainted. 


Regulations for Tramway Employees.—At the 
fourth annual conference of the Municipal Tramways 
Association last week, Mr. H. E. Blain, manager of the 
West Ham Corporation tramways, presented a paper on 
Rules and Regulations for Tramway Employés.” The 
author necessarily treated the subject on more or less 
general lines, but some of his remarks in regard to rules 
for motormen are wortby of note. He emphasises the 
importance of a careful examination of the cars on their 
being brought out each time, the motormen at West Ham 
being allowed 15 minutes’ pay for this. He thenalludes to the 
economy in current that can be effected bycareful driving, and 
the danger of accidents that may be minimised by a thorough 
understanding of the brakes, and a list of the instructions 
issued to the motormen at West Ham is given. In regard 
to the rectification of irregularities on the road, he pointe 
out that while it is unwise for motormen to cause delay by 
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endeavouring to rectify serious breakdowns, there are many 
little irregularities which can be localised and put right by 
a well-trained man. It strikes us that the essence of this 
latter point resides in Mr. Blain's expression, a well-trained 
man.” No doubt some of the motormen are quite capable 
of attending to these little jobs, but it is a question into 
which the “ personal equation” enters largely ; and until 
the motormen as a whole have been educated up to a certain 
standard, we doubt the wisdom of entrusting them with 
any but the most rudimentary repairs. Apparently West 
Ham does not intend to lag behind in increasing the 
efficiency of the drivers in this respect. In conclusion, Mr. 
Blain recommends that all drivers should be farnished with 
a guide containing explicit instructions with reference to 
the fall of trolley, telegraph, or telephone wires. 

Heat Insulation.—Messrs. R. S. Hutton and J. R. 
Beard read a paper before the Faraday Society last week 
on the heat insulation of the materials used in furnace con- 
struction. They pointed out that too little attention is 
psid to the quality of the refractory materials used in 
furnace construction both by the manufacturers and the 
users. Experiments were made in the physical laboratory 
of Manchester University on a large number of materials 
such as are used in connection with metallurgical furnaces. 
The heat conductivity of these was found to vary over a 
very considerable range. Thus the material having the 
bighest conductivity was & white Calais sand, the figure 
being 00060. The lowest conductivity was that possessed 
by kieselguhr, which is an infusorial earth, the figure being 
00013. Firebrick was experimented with and showed a 
position about midway between these two as far as heat 
conduotivity was concerned. Certain grades of magnesia 
were also remarkable for low heat conductivity. It is 
pointed out that it is by no means advisable to choose 
materiale for furnace lining from the information obtained 
as to heat conductivity only, but that, other things being 
equal, the choice might be guided by these figures. For 
example, neither the light magnesia nor the infusorial earth 
mentioned above can withstand high temperatures for a 
considerable time without losing their efficiency and shrink- 
ing to a very considerable extent. In making the experi- 
ments the heat required was produced in an electric circuit. 
The authors conclude that whilst bricks and, generally, 
jacketing materials for furnaces should be of low thermal 
conductivity, it is of no less importance to choose crucibles, 
retorte, and other containing vessels which are heated 
externally of as high conductivity as is feasible in con- 
junction with their other necessary qualities. By a 
judicious use of the different materials and a stratified 
form of construction, it should be possible usefully to 
employ such excellent insulators as infusorial earth without 
risk of the damage which is inevitable if they be per- 
manently subjected to too high a temperature. 


City and Guilds of London Institute.—The foll 
report of the council of this institute for the year ending 
1904 is worthy of careful reading by all interested in 
technical education. It shows that the work carried on by 
the City Guilds of London as educational authorities is 
on the increase, and that the character of the education 
given also tends in an upward direction. The first part of 
the report deals with the financial question, and we regret 
to see that one or two of the City Companies have reduced 
their annual contributions to the funds. A special effort 
is being made to induce these companies to alter their 
decision, and it is pointed out that the enlargement 


of the Technical College at Finsbury snd the larger 


number of students taken both there and at the 
Central Technical College calls for a larger degree of 
financial support from the various guilds. We see in the 


report indications that this will be forthcoming, but united 
aetion is required. The reports for the individual colleges 
are satisfactory, and most of the information concerning 
them which appears in the report has already been referred 
to in our columns. At the Central Technical College 
Prof. W. E. Dalby, M.A., M.LC.E, has undertaken the 
professorship of the mecbanical engineering section, which 
was previously held by Prof. Unwin. We are pleased to 
see, however, that the executive committees have appointed 
Prof. Unwin Emeritus Professor and that he will continue 
to use the laboratories of the engineering department for 
research work. The extensions of the mechanical 
engineering department of the Finsbury College were 
commenced when Prof. Dalby was head of the depart- 
ment, and will greatly extend the facilities there. It is 
interesting to note that the electricity required for driving 
the machinery in this department as well as for illuminat- 
ing purposes are to be taken from an outside authority, and 
that special generating plant will not be laid down for tbe 
purpose. The other undertakings of the institute seem to 
be in an equally flourishing condition, and we are pleased 
to see such good reports as to the success of students who 
have been educated technically by the various colleges. 


Physical Society.—At a meeting of the society on 
the 30uh ult. a paper on The Comparison of Electric 
Fields by Means of an Oscillating Electric Needle" was 
read by Mr. D. Owen, "This paper describes experiments 
which show how an ''electrio needle" may be used to 
measure electric fields in a manner similar to that in which 
a magnetic field is measured by an oscillating magnetic 
needle. The needles used were cylindrical in form, of 
aluminium or of brass, and were suspended by quartz fibres 
three or four inches in length. The couple on the needle 
when disturbed from the direction of the field is propor- 
tional to the square of the field strength. For small dis. 
placements the needle vibrates isochronously, the frequency 
being proportional to the electrie force. It may be used 
in alternating as well as in steady fields, and may be applied 
to illustrate many of the laws of electrostatics. The dic- 
turbing effect of the needle upon the field is considered ; 
in particular its effect when placed in a uniform field. It 
is shown by experiments that the disturbing effect falls off 
rapidly with the distance from the needle, and is inappre- 
ciable (in the case of a needle 14cm. long) at a distance of 
twice the length of the needle. With regard to the effect 
of the dimensions of the needle upon the frequency (for 
given field), while the restoring couple decreases rapidly 
with decrease of size, yet the moment of inertia decreases 
more rapidly, so that the smaller the needle the greater the 
frequency, aud also the smaller the disturbing effect. The 
shielding effect of some dielectric materials was examined 
in the following тау: A needle was suspended centrally in 
the uniform field between a pair of parallel plates. A thin- 
walled cylinder of the dielectric was placed around the 
needle, and the shielding action denoted by a fall in 
frequency of the needle. Glass and mica wera found to 
effect perfect shielding. Ordinary papor shields; but when 
thoroughly dried by heat the electric field is transmitted 
undiminished, only to fall off to zero after a minute or two's 
exposure to the air. Dry paper soaked in melted paraffin- 
wax transmits the field perfectly and for an indefinite 
time. The paper conclades by pointing out that an electrio 
needle suspended between a pair of parallel plates forms a 
simple means of measuring high voltager, since the frequency 
of vibration is simply proportional to the voltage between 
the plates. 

A Novel Device for Flicker Advertisements.— 
The Llektrotechnische Zeitschrift describes a neat device 
recently put ор the market by the Allgemeine Elektricitüts 
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Gesellechaft. It is in the form of a lamp socket, with one 
end suitable for insertion into an ordinary incandescent 
lamp-holder, and the other end arranged to take the lamp 
iwelf (Fig. 1). The socket contains a circuit-breaking 
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spicuously lucid terms. As the arguments in favour of the 
project are well known now, it is unnecessary to follow 
the hon. gentleman in detail, but it may be observed that 
he emphasiscd the possibilities of the scheme in aiding the 


device, as shown diagrammatically in Fig. 2. This circuit | industries of the Metropolis. He predicted, among other 
breaker consists of a small heater, similar to the heating | things, that a supply of cheap energy would revive and 


spiral of a Nernst lamp, and of a Bregnet spring made up 
of two thin strips of dissimilar metals welded together. 


The two metals are chosen so as to have distinctly different 
coefficients of expansion, and in the cold state the spring 
is upright and closes the circuit, as shown in Fig. 2. As 
soon as the lamp is inserted, the current passes through 
the heater and the spring, and causes the spring to bend 
into the dotted position and so break the circuit. The 
spring then immediately commences to cool, and again 
closes the circuit. This cycle of opsrations repeats itself 


| 
, SPRING 


| 
| 


HEATER 


SOCKET 
Fic. 2. 


automatically at regular sho:t intervals, and if a number 
of lamps fitted with the device are arranged to form an 
advertisement a novel and attractive cffect is produced, 
for, though all the lamps repeat the cycle in the same time, 
they do not all light up or become extioguished at the same 
instant. 


The Big Power Bill.— The promoters of the 
Administrative County of London and Diatrict Electrical 
Power Bill scored on the second reading in the House of 
Commons last week by the tolerably substantial majority 
of 40. Mr. W. К. Bousfield, in moving the second reading 
of the measure, stated the case for the promoters in con- 


develop the smaller industries, which have fallen, by the 
way, partly through the cost of power. He showed again 
how the promoters would be in an advantageous position 
for generating current, mentioning that they had arranged 
for a supply of seaborne coal at a maximum price of 8s. 6d. 
per ton, which is much lower than the existing companies 
are able to purcbase at. The promoters had met the objec- 
tion as to their measure not containing a purchase clause 
by agreeing to the insertion of one which should provide 
for the acquisition of the undertaking on behalf of the 
public without any consideration for goodwill or prospec- 
tive value. Mr. Bousfield concluded by remarking that if 
the Bill were rejected without consideration by a Select 
Committee, a great injustice might be done to London. 
Mr. Remnant moved the rejection of the Bill on 
the ground, apparently, of ite magnitude and unfair 
competition, and Mr. Jobn Burns seconded the rejection 
with & piece of breezy oratory. The scheme had been made 
in America, and had travelled to London vid Newcastle. 
He was aceptical as to the benefits it was to confer upon 
the unemployed, and his view of the matter was summed 
up in the sentence, Batter the devil you know than the 
devil you don't know," the existing companies presumably 
representing “the devil you know.” Mr. Bonar Law, 
Permanent Secretary to the Board of Trade, defined, in 
a temperate speech, the attitude of that department 
towards the Bill, which was that it should be considered 
on its merits, as the question was not a political one. 
Personally, he was not much impressed by the pleas put 
forward on behalf of the municipalities and the existiog 
companies. The former would not be justified in embark- 
ing upon an enterprise to which a certain element of 
speculation must attach, while the existing companies 
contention as to unfair competition was largely discounted 
by the fact that their statutory powers confined them to 
certain areas, and, moreover, the promoters of the new 
scheme, before paying any dividend, would have to supply 
power at & rate the present companies had never done. 
Further, in regard to the municipalities, he regarded their 
true function as residing in the supply of light, not power, 
and he held that they could do this to the best advantage 
by taking a supply of current in bulk. He thought, there- 
fore, as did subeequent speakers, that the promoters had at 
least made out a case for consideration by a select com- 
mittee, and this view prevailed by the majority mentioned 
above. This, we may add, is our own view, and the com- 
plete discuasion which will now proceed of the scheme in 
all ita bearings is to be welcomed. 


The Telephone Transfer.—An announcement as to 
the attitude of the Select Committee towards the question 
of municipal telephony was made last week, when Me. 
Stuart Wortley, the chairman, stated that the committee 
did not intend to be drawn further into the question of 
the management of telephones by municipalities. The 
question of municipal against national service would be 
settled on a higher ground than the consideration that 
municipalities may have made mistakes. Sir George 
Murray, secretary to the Treasury, intimated that the 
Treasury approved of the agreement. It was necessary to 
come to an early arrangement by which the company 
might fairly develop their business until the end of their 
license, and then hand their plant over to the Post Об зе, 
so that business might go on without check. Sir Robert 


THE ELECTRICAL ENGINEER, JULY 14, 1905. 


Hunter, secretary to the Post Office, agreed with Mr. 
Gaine that the Post Office could not grant new licenses to 
municipalities before 1911 for periods extending beyond 
that year without entitling the com pany to a corresponding 
extension. That was a privilege granted to the company 
by Parliament, and could not be taken away unless a sub- 
stantial consideration was given in exchange for it, but the 
inability of the Postmaster-General vo grant new licenses 
to municipalities before 1911 would not, in the long run, 
prejudice the question of municipalisation. Jt would be 
easier to grant new licenses in 1911 than it was now. 
Mr. Babington Smith, secretary to the Post Office, stated 
that with regard to the abolition of the unlimited service 
and the substitution of the measured rate, it was natural 
that large users should object to this because now thé 
large user paid too little and the small consumer paid too 
much for his service. The past experience was too short 
to взу what the cost of a municipal service would be, 
because the first year of such a service was in many 
respeots the cheapest. If the agreement were adopted, 
he considered that the company would be in a less 
favourable position to compete with municipal authorities, 
because if they squeezed a local authority out the Post 
Office could acquire the municipal service and compete on 
more favourable terms. In reply to a question from the 
chairman as to the capital of the company being watered, 
the witness replied that one of the advantages of the agree- 
ment was that it entirely sets on one side any question of 
the company’s capital, as nothing is to be purchased 
but tangible assets at their fair market value without 
any allowance for compulsory purchase or profits. Mr. 
R. A. Dalzell chairman of the Central Committee of 
the National Telephone Staff Transfer Association, gave 
evidence as to the organisation of the staff. The association 
had a membership of 8,000, and practically included the 
whole of tbe company’s staff throughout Great Britain aud 
Ireland. He pointed out that the Postmaster-General had 
been receiving each year, without incurring any risk or 
capital expenditure, a royalty of 10 per cent. on the com- 
pany's gross revenue from its exchange business, so that 
the stsff had been partly working for the benefit of the 
Postmaster-General, and, through him, of the ratepayer. 
The claim put forward by his association was (a) continuity 
of employment, with the benefit of past services for all 
members of the staff in the company’s service before 
Dec. 31, 1911; (5) compensation for loss of office; and 
(c) superannuation for all members occupying a post or 
office which, if occupied in:the permanent Civil Service of 
tba State, would entitle the occupier to a superannuation 
allowance or salary of £100 per annum and upwards. The 
Committee has adjourned till Monday. 


Overhead Niagara-Toronto Transmission —The 
censtraction of long overhead lines for the transmission of 
power has yet to be standardised in this country, but there 
is evidence that with the consent of the Board of Trade a 
considerable amount of such work will be done by oar 
power companies in the near future. Thus, the South Wales 
Power Company are extending their distribution system in 
this way, and the County of Darham Power Company have 
in contemplation no less than 40 miles of overbead lines. 
This work ie, however, small when compared with that 
now being undertaken between Niagara and Toronto. The 
lines in question are being erected over a private right-of- 
way 75 miles long, which will also be used for a high-speed 
electric railway to connect Toronto with Niagara. The 
right-of-way is 80%. wide, and the grade at the Toronto end 
is not expected to exceed 15ft. per mile. Near Niagara 
Falla grades up to 53ft. per mile are encountered. Two 
independent lines of steel towers are to he erected to carry 
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four cirouits. This will allow for the transmission of 
40,000 h.p. at 60,000 volts. Between the two lines of 
towers there will be а olear way of 34ft. for the double 
track of the high-speed railway. The steel towers 
are being placed 400ft. apart on the straight, but 
this distance is decreased considerably on curves. With 
the minimum radius of 1,637ft. the towers are placed 50ft. 
apart, with a change in the direction of not more than 
10deg. at each tower. With wider radii the length of 
span is increased, being, for instance, 232ft. with a 3deg. 
angle between the wires, and 500%. when the degree of 
change is oue half. The longest span is one of 625ft., 
where a deep gorge has to be crossed at Twelve Mile 
Creek in the Erie Plateau. As regards the towers them- 
selves, they are 46ft. from the foot to the top of the lower 
insulators and 51ft. Sin. to the tops of the higher insulators. 
The lower 6ft. of the tower is embedded in the ground, so that 
the insulators are respectively 40ft. and 45ft. 3in. above the 
ground level. The erection of these towers has been care- 
fully thought out and the cost reduced to the lowest 


gure possible by the method shown in the accompany- 
ing illustration, wbich we reproduce from the Electrical 
World of New York. Each tower is brought to the place 
where it is to stand with all of its parts assembled, save 
that the extensions of the legs that go into the ground are 
detached. These extension pieces are first fixed in the 
ground with their ends projected to receive the legs ot 
the tower. For bauling the towers a four-wheel wagon 
with a timber body about 30ft. long is used. When it is 
desired to raise a tower, two of the wheels with their axle 
are detacbed from the timber body of tbe wagon, and 
this body is then stood on end to serve as a sort of 
derrick. This derrick is guyed at its top on the side 
away from the tower, and a set of blocks and tackle is 
then connected to the top of the derrick and to the tower 
at a point about one-fourth of the distance down from its 
top. A rope from this set of blocks runs through a single 
block fixed to the base of the derrick, and then to a team 
of horses. On driving these horses away from the derrick, 
the steel tower is gradually raised on the two legs of one 
of its rectangular sides until it comes to a vertical position. 
The next operation is to bring the lega of the tower into 
contact with the extension pieces that are fixed in the 
earth, and then bolt them together, 
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LANCASHIRE AND YORKSHIRE RAILWAY— 
BULLFIELD WIDENING: BOLTON. 
BY VERAX. 


About 64 years ago railway communication was opened 
through Bullfield tunnel, and during the intervening years 
three notable improvements have been effected. First, the 
main lines between Bullfield and Lostock were duplicated, 
whence traffic to and from Blackpool, Liverpool, or Southport 
could be dispatched henceforth along parallel tracks for a 
distance of three miles instead of being blocked outside 
Lostock Junction. The second distinct improvement 
occurred about 18 months ago, when Bolton new station, 
commanding the eastern entrance of Ballfield, was finished ; 
and the splendid accommodation consequent upon the 
remodelling and widening of lines, marked an era in the 
railway affairs of this busy northern town. On the com- 
pletion of the alterations before mentioned, Bullfield 
resembled a “bottle neck,” in the sense that trains were 
frequently cooped inside or delayed outside the tunnel 
in the height of the holiday season. This serious dieability 
will be removed on Sunday, July 16, 1905, when fast lines 
will be opened coincident with the demolition of the tunnel 
roof above the old main line, thus concluding the third and 


visible near the facade of Newport-street Bridge, and a 
somewhat similar set of semaphores are fixed at the oppo- 
site end of Bullfield. All these are electrically lighted from 
a pair of wires led through suitable fuses to the main switch 
in the si box. It happens, however, that midway 
between the east and west ends there are several home 
signals and ground discs for the protection of numerous 
facing and trailing points and a cross-over road respec- 
tively ; but what with grimy surroundings and high walls 
on either side, the efficient lighting of the ai in question 
required special consideration, as it would be obviously a 
waste of electrical energy to illuminate all the lampe at 
one moment irrespective of varying conditions. nse- 
quently a simple rearrangement was made whereby these 
dozen or so lights could be left burning an hour or two 
longer in the morning and switched on a little earlier in 
the evening, independent of the remaining 700 lamps on 
the installation. Herein lies tbe advantage of electric 
signal lighting over other forms of illumination. Not only 
is it of value to be able temporarily to light up" when 
the gloom preceding a thunderstorm manifests itself, but 
those of our readers familiar with railway work will be 
aware that industrial sidings, shunting necks, and carriage 
loops are sometimes closed. for a period of four or five 
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final improvement. The application of electricity for 
expediting and more safely controlling the traffic at Bull- 
field is hereafter described, and though we still hear tbe 
hackneyed phrase “electricity is only in its infancy,” the 
readers of the Electrical Engineer need scarcely reminding 
that on a railroad, as eltewhere, electricity has passed its 
infantile stage; it has acquired a vigorous and fully- 
developed youth. 

Electric Signal Lamps.— It is a general aphorism amonget 
engine-drivers that nowhere on the line are more satisfactory 
signals displayed than at Bolton. This consensus of opinion 
is doubtless due to (a) the system of lighting and (b) the 
method of signalling. Some particulars of the former are 
here given, and reference to the latter will be considered 
later on under the heading of "'Electro-Pneumatice." 
The lantern behind the red and green spectacles ia 
fitted, inside the lid, with a hard-wood patras, from the 
centre of which is suspended a flexible twin cord— 
3% gauge—and a 5,0. p. 220-volt incandescent lamp con- 
nected thereto. The object of providing a short flexible 
cord is to protect the lamp filament from rupture when 
high winde are prevalent, because signal posts are subject 
to oscillation at such times, not witbetanding that a plentiful 
supply of guy wires are fixed at the resultant points. In 
our illustration (Fig. 1) two groups of signals are distinctly 


. Plan of Electro-Pneumatic Installation —Bullfield Widening and Bolton Station. 


hours during the night, and hence, with the provision of an 
additional switch manipulated at the signal cabin with dis- 
cretion, current can be economised with safety. This idea is 
scarcely practicable with a gas or oil system, for it is a moot 
point whether the cost of retaining а lampman on duty to 
extinguish and relight odd groups of signals would not 
more than counter-balance the price of gas consumed or of 
oil wasted. The farthest signal remote from the rail- 
way company's power-house is approximately 800 yards. 
Allowing fora fall of five volts at the end of the circuit, 
we have a system of lighting superior in brilliance to either 
gas or oil—a light which is not liable to be extinguished by 
the severity of a gale, nor the lens of the lantern obscured 
through smoky lampwick. 

Track Circuits. Rail treadles have rendered excellent 
service in past years, and even yet have a range of useful- 
ness under certain definite conditions, but they have been 
superseded at Ballfield by track circuits, which perform a 
similar fanction in a more effectual manner. A treadle is 
an apparatus fixed to the rail itself, and actuated by the 
depression of the rail caused by the weight of a train pass- 
ing over the spot where the treadle is fixed. This depres- 
sion is utilised to complete an electrical circuit which rings 
a warning bell and simultaneously operates a visual 
indicator. It will only protect a limited distance, not ex- 
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ceeding one rail length, whereas a track circuit can be made to 
isolate a section 400 yards long quite as easily as four yards, 
and vice versd. Lieut.-Colonel Yorke, R E, in his report on 


— t 


& visit to America, addressed to the President of the Board 
of Trade—which report, by the way, was presented to both 
Houres of Parliament by command of his Majesty— 
o^served that track circuits were extensively used in 


. 


Fig. 2. Standard Block Telegraph Apparatus, L. and Y. Railway. 


the United States, and the account which that distinguished 
officer gave of this system is reproduced below in a brief 
paragraph at once cogent and explanatory: The most 
modern and satisfactory mode is by means of a 
track circuit, A low-tension current flows from a battery 


Fic, 1.—Signals commanding the entrance to Bullfleld —Electrically lighted and Electro-Pneumatically operated. 
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along one rail of the track through a relay and back to the 
battery along the second rail. The relay makes and breaks 
a local circuit which controls the electric mechanism, or 


whatever it may be, for operating the indicator. When 
the current is flowing along the line, the relay com- 
pletes the local circuit, and the indicator is held off. 
When, however, an engine or vehicle with metal wheel 
and axles is in the section, a short-circuit is established in 
the track circuit, the relay becomes inoperative, the local 
circuit is broken, and the indicator returns to danger. 
Insulated rail joints are fixed at each end of the track, and 
all intermediate joints are bonded to maintain good elec- 
trical continuity. In actual practice a battery of the 
" gravity " type has proved the most reliable for this class of 
work, though there was a tendency for the electrolyte to 
freeze in the depth of winter and thus crack the glass cell. 
This difficulty was surmounted by dispensing with the glass 
cell altogether, and a substantial teak box, dove-tailed and 
coated inside with marine glue, has been adopted in lieu 
thereof. Instead of burying the battery in a well below 
frost line, according to American practice, it is now placed 
in a wainscoted sawduat-lined cupboard 2ft. біп. above 
ground, and no failure has since occurred from avmospherio 
causes. 

Block Telegraph Apparatus.—In the accompanying illus. 
tration (Fig. 2) a combination bell and double needle tell- 
tale instrument is shown which controls the main fast 
lines between Bullfield and Bolton, а similar set 
regulating the slow line traffio. This instrument was 
standardised several years ago, and has undergone no 
modifieation since that time, for the simple yet sufficient 
reason that it combines simplicity with reliability. Where 
economy in shelf accommodation is not a desideratum, the 
block bell is always placed alongside instead of above the 
double-dial apparatus. The down line block needle in tbe 
top dial is actuated by the signalman at Bullfield, whilst 
the lower or "up" line needle repeats each movement of 
the commutator from Bolton West box. The plunger 
or ringing key works through the centre of the 
commutator, engaging with a vertical steel line 
spring inside the instrament. Опе 10-cell Leclanché 
No. 2 battery suffices to ring the bell, and four similar siz:d 
cells are ample to bring the block needles right over to the 
stop pins. Formerly a cumbrous route of aerial telegraphs 
existed, but this has been replaced by a number of air- 
spaced dry-cored cables laid in pitch-pine troughing elong 
the wall side. The multifarious purposes which these cables 
serve may be gathered from the fact that 70 stations or 
cabins are connected telephonically to the signalman at 
either end; that local telegraph circuits, slot indicators, 
and repeater wires pass along this route, besides leaving a 
moderate margin of Post Office wires, maintained by the 
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railway company, whereon simplex, duplex, or quaduplex | point movement is complete, but not before, a return current 
working is in full operation; and, furthermore, we under-' from the points unlocks tbe point lever in the signal 


stand that the introduction of superimposed telephone 
apparatus on these telegraph circuits is at present under 
consideration. 

Electro-Pneumatic Signalling.— What is known in this 
country as the manual" system of interlocking points 
and signals was in vogue along the entire length of Bull- 
field tunnel until about two years ago, when the whole of 
the mechanical appliances were scrapped, and concurrently 
a method of signalling was substituted on tbe “ electro. 
pneumatic” principle. We have previously observed that 
fast lines will be opened on Sunday, the 16th inst. This new 
section has also been fitted with **electro-pneumatic ” appa- 
ratus, and a feature worthy of note is the complete 
absence of signal wires, pulleys, stumps, and point rods 
throughout the installatior - an item of moment to shunters. 
Engine-drivers are also satisfied with tbis form of signal- 
ling, because there are no “doubtful” semaphores to 
contend with. А signal arm must either stand at danger" 
(90deg.) or “ ĉlear ” (55deg ), and it is an electrical impos- 
sibility for an intermediate position to be displayed. 
Compressed air is utilised to actuate the points and signale, 
and it is the function of electricity to govern the inlet and 
exhaust valves of the aircylinder by means of electro- 
magnets energised from the levers in the signal box. The 
combination is termed a motor, and such a piece of appa- 
ratus may be seen in the photograph reproduced in Fig. 3. 
Dry air, maintained at a pressure of 50lb per square inch in 
summer and 10lb. higher in winter, is transmitted through 
a 2in. iron pipe, and thence by branch connections to the 
auxiliary reservoirs located near each motor bed, where it 
is available as required. Current is derived from a battery 
of seven secondary cells joined in series, having a potential 
difference of 14 volts. There is an average consumption of 
one Board of Trade unit per day, and the fluctuation is 
very small at any season of the year. The reason of this 
will be obvious when it is explained that a current is always 
''to line" in the case of a point motor no matter whether the 
points are set in a reverse or normal position. This 
remark does not apply to signals because the electromagnet 
is only excited during the time the semaphore is held “ой,” 
and when the poinstman restores his lever to a normal 
or vertical position the electrical circuit is interrupted, 
the exhaust valve is opened, allowing the compressed air 
to escape from the motor cylinder, and the signal 
returns to danger by a counter balance weight. The 
apparatus in the signal box is so contrived that the points 
are reversed by the first part of the stroke of the corre- 
sponding point lever in the locking frame, and when the 


Fic. & — Cross-over Road Points worked by Electro-Pneumatic Power, Bullflelld. 


box, so that the signalman can only then complete its 
movement, and until this is done the levers operating 
signals in connection with those particular points сапп‹% 
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Fic. 13, — Interior of Bolton West Box. 


be actuated. This is clearly a desirable safeguard, as the 
following incidents will show. On two occasions last wint +r 
the services of the lineman were requisitioned to attend a 
pair of points similar to those set forth in Fig. ö, the lever 
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movement for which could not be completed. In other 
words, no indication” had been received in the signal box 
to show that the pointe had been properly reversed. A 
cursory glance as to the cause of the trouble revealed an 
accumulation of snow wedged between the points, and 
communieation could not be restored until the obstruction 
was removed. Before concluding this article, reference 
should be made to a novel arrangement adopted by the 
railway company at their generating station in connection 
with the air-compressors, which latter are situate near 
the dynamos and booster. The old cylindrical bellows 
for cleansing electric machinery has been discarded in 
favour of a long flexible tube connected to a cock on the 
air-main, whence dry air at 50lb. pressure is periodically 
blown through the armature windings. Electrostatic action 
has been responsible for an accumulation of dust particles 
in the neighbourhood of the positive 'bus bar, and also for 
a discoloration behind those switchboard panels of similar 
polarity. It was a difficult matter to satisfactorily remove 
this deposit of dirt from among the live mains until com- 
pressed air became available, but under existing conditions 
an occasional application of dry air never fails to produce 
excellent results. The most noticeable contrast, however, 
between the old and new systoms of signalling is at the 
pointsman's cabin (Fig. 4), where the present levers measure 
6in. as against 45in. in the manual system ; and, what is of 
greater importance, the physical effort required to move 
an electro-pneumatie lever is practically “nil” compared 
with the former kind, which demanded au expenditure of 
musoular energy in proportion to the distance of the signals 
or points from tbe cabin levers, assuming, of course, proper 
lubrication of the working parts. 


TROLLEY STANDARDS: THEIR LIABILITY TO 
BECOME DANGEROUS TO THE PUBLIC, AND 
SOME DEVICES FOR RENDERING THEM SAFE 

BY P. 1. PRINGLE. 


There has always been a difference of opinion as to the 
means which should be taken, in the interests of public 
safety, for preventing or assisting to prevent the possibility 
of a shock being obtained from the upper deck of a tramcar 
fitted with a trolley standard. There are many ways in 
which the trolley standard cau become alive. For example, 
a blow on the trolley head resulting in injury to the insulat- 
ing bush, dampness getting into same, or the trolley cable 
getting frayed inside the standard and the insulation finally 
breaking down. | 

Elaborate precautions are, as a rule, taken in all parts of 
а tramway system to safeguard the public against the risk 
of a shock, but the danger existent with the trolley standard 
has to some extent been neglected. The voltage which the 
trolley standard may get above earth may be anything up 
to the full voltage on the line, but as a rule, if the initial 
fault is a slight one, it very soon develops until the trolley 
standard is at full line potential. The top deck hand- 
railing is, or should be, always earthed. It is very easy 
for a passenger to grip both it and the trolley standard at 
the same time. The iron legs of the seats are often in 
contact with the standard supporting the handrailing, and 
& person's foot may be placed on same while contact is 
made with the standard. The inside legs of the seats in 
some constructions are in metallic contact with the outer 
legs just referred to, so that passengers in passing down the 
eentre of the top deck may easily come in contact with 
these legs and the standard at the same time. Any of 
these conditions would result in a more or less bad shock, 
but should it be raining and passengers’ boots wet the 
dangerous area is increased. 

rom tests made between a “live” trolley standard 
and the metal leg of a seat (llin. away from hand- 
rail standard) there was a potential of 430 volts, and 
between the same and a metal plate, equivalent in area to 
that of two boots (5in. away from handrail standard and 
laced on the wood slats), there was a potential of 80 volta. 
f the metal plate was placed on the flat part of the roof 
(without slats), the potential was the same at 5in. distance. 
These potentials fall gradually, and at 2in. away from the 


trolley standard the potential was only 35 volts. These 
testa were made on the top deck thoroughly wet and on a 
kt. біо. gauge car. Unless water can freely collect on the 
top deck, the potential, it will be noticed, rapidly falls off 
as one leaves the nearest earth connection, the handrail 
standard. The Board of Trade have realised this danger 
by requiring in their earlier regulations the fitting of ruby 
lamps in series with the standard and earth for approxi- 
mately indicating if there is any potential on the standard. 
They are such firm believers in the principle of earthing 
to ensure absolute safety that no doubt they have con- 
sidered the same principle would be best here; and the 
fact that they have not insisted on this is probably owing 
to the difficulties which might result from so doing. 

The lamp method is only an approximate indication of 
danger, and may readily be unnoticed by the conductor or 
motorman for a considerable time. The revised Board of 
Trade regulations issued in January, 1905, require the 
following: The trolley standard must be connected with 
earth by a low-resistance fuse or automatic switch, aud the 
warning signal, when the fuse or switch opens, should be 
an electric bell.” This certainly ensures that the danger 
shall be immediately notified, owing to the signal being 
audible instead of visual. At the same time, if the con- 
ductor has his car full of passengers, however smart he may 
be, some few seconds must elapse before the trolley can be 
pulled off the wire and safety ensured. One of the devices 
in use is the placing of a fuse in parallel with the ruby 
lamps, so that normally the standard is directly earthed. 
On the standard becoming alive, the fuse is blown and the 
lamps are illuminated. In another the fusing of the fuse 
or the operating of an automatic switch or circuit breaker 
may ring a bell. Another supplements this by the auto- 
matic renewal again of the earth counection by means of & 
switch. 

The defect which would seem common to these is that 
the standard is earthed, and, therefore, safe as long asit 
has no potential on it, but immediately there is leakage 
sufficient to operate the fuse or automatic switch, this safe- 
guard is removed. In the last case referred to above this 
removal is only for a very short instant of time, as the 
earth is again renewed, but it is feasible to assume that a 
serious shock might be obtained under these conditions. 
Fuses are not desirable, and have bsen known when working 
under the conditions indieated above to give & good deal of 
trouble. "There is always a possibility that the renewing of 
them may be overlooked when repairing the fault. Earthing 
the standard, with no fuse, automatic switch, or other device 
in circuit, ensures absolute safety under all conditions, and it is 
only necessary to consider how this can be arranged во that 
the traffic and power supply conditions on the average 
tramway system can be met. 

Ia some cases the trolley has been directly earthed by a 
continuous cable, but serious traffic difficulties have resulted 
from this, owing to the impossibility of bringing the car to 
depót and the requisitioning of another car for this purpose. 
Ia other cases a switch has been inserted or the cable has 
been pulled out at the terminal to allow the car to be driven 
to depot, but these arrangements are somewhat crude. II 
earthing the standard is to be thoroughly and efficiently 
earried out, the following conditions must be complied 
with : (1) that it is not possible for the earthing arrange- 
ment to be interfered with or removed, excepting by those 
authorised to do во; (2) that the earth can only be removed 
after danger has been declared, and not before ; (3) that if 
the earth is removed, warning, both audible and visual, 
should be given ; (4) that it should be impossible for the 
danger signal or sign to be set to safety without the 
earth being automatically renewed, as the omission 
of this important point would be serious; (5) that the 
leakage of a few amperes up to any current which would 
pass on а dead short, should operate the indicating device 
equally as well; (6) that it is impossible to disconnect the 
earth as long as any current is passing by the earth-wire. 
If the above combination can be obtained, it should be 
possible for the direct earthing of the standard to be carried 
out without any wilful or careless mistake being made in 
its operation, and traffic and power supply conditions not 
seriously interfered with. 

On the Burton-on-Trent Corporation tramways, with 
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which the writer is connected, the usual ruby lamps are 
fitted, and while fully in sympatby with the improved 
regulations of the Board of Trade to ensure a more reliable 
indication of danger, he feels that, when meeting these 
requirements, they might with advantage be supplemented 
to give increased safety. Tho illustrations (Figs. 1, 2, and 3) 
show the device designed by the writer to fully comply 
with the conditions referred to above. The indicating and 


earthing apparatus is entirely enclosed in a cast-iron box, 
and the lid of same can be serewed down or locked it 
desired. The oval window shown in the cover permits a 
red danger flag to be shown when the apparatus is at half 
and also full cock. The earthing lead on the trolley 
standard is taken to the terminal, A, which is in connec- 
tion with the switch contact, B The switchblade, C, 
pivoted on the screw, D, is directly connected to earth 
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through a solenoid attached to the back of the baseboard 


the earth-switch handle, H, making it impossible for the 
earth switch to be opened. Should a leakage develop in 
the trolley standard, and a small current such as three or 
four amperes pass to earth, this is sufficient to attract the 
armature, G, and release the indicator lever, E, so that it 
falls into a half-cock position. It is held there eo long ss 
the current continues to pass through the solenoid. en 
in this position, the segment, J, still continues to look the 
ewitch handle, H, otherwise it would be possible to open the 
earth switch in error before the trolley is removed from the 
wire, with risk of danger to passengers and damage to the appa- 
ratus. As soon as the indicator lever has got to the half-cock 
position, the red disc becomes visible, and the two contact 
aprings to the left of the indicator lever are brought into 
contact and ring either the electric car bell or a supple- 
mentary one. On the conductor removing the trolley from 
the trolley wire, the armature, G, regains ite normal position 
and the indicator lever falls to full cock, the bell circuit 
continuing to be rung. 

The interlock is now taken off the handle, H, and the 
earth switch can be opened. On opening the switch 
sufficiently far, the catch-piece at the end of the blade 
interlocks with the fallen indicator and is held there 
(Fig. 2). Tbe opening of this switch breaks the bell 
circuit, but the indicator flag still shows "danger." If 
desired, a rubv lamp can, of course, supplement the danger 
indication. Once the handle, H, has been pushed up, the 
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earth switch is locked in the open position with the indicator 
at danger, and neither can be interfered with until the car 
has returned to depót for repairs. On the repair being 
undertaken, and it is desired to remove the danger indica- 
tion, all that is necessary is for the indicator lever to be 
pushed into its normal position, as shown in the illustra- 
tion, when it is interlocked again by the armature piece. 
The action of moving this lever releases the earth switch 
blade, and a spring automatically pulls it into its normal 
position, eausing the earth connection to be again renewed. 
The earth switch handle, H, is always at earth potential, 
the only part of the device having any potential when a 
leakage occurs being the switch contact, In the event 
of the fault being a comparatively small one, this usually 
develops quickly into a dead short, or the initial fault may 
be a dead short. When this is so the circuit breaker or 
breakers supplying the section on which the car is become 
operated, the solenoid demagnetised, and the indicator 
lever falls straightway to ite full-cock position, the cycle 
of actions and operations being the same as before. The 


shown. E is the indicating lever pivoted at F, fitted at its | solenoid in an earthing device suited to the Burton-on- 


lower end with a segment piece, and at its upper end with 
an indicating red flag and a catch-piece which engages in 
the armature, G. The solenoid is wound round an iron 
core and G is attached to its lower end, the upper end 
being normally a short distance away from the pole- piece. 
When the indicating lever is in the position shown in the 
illustration, the segment piece, J, locks any movement of 


Trent tramways will operate with a leakage current of 
three to four amperes, and carry a short-circuit discharge 
current of 1,500 amperes. 

The usual custom when a trolley standard has become 
alive, is to clear the top deck and proceed with the journey 
as far as is necessary and then return to depót. It is 
always possible under these conditions for & passenger to 
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ascend the top deck while the conductor's attention is 
withdrawn. To avoid this possibility, the writer has devised 
in connection with the above apparatus the use of chains or 
bars at the bottom of both staircases to prevent access to 
the top deck. Arranged in conjunction with each of these 
chains or bars will bs a contact normally closed and in 
parallel with the bell operating contacts connected with the 
earthing switchblade. With this arrangement the bell 
would continue to ring until both exits had been barred, 
the action of placing the chain or bar across causing the 
bell contacts to become opened. Should the earth switch 
be opened before the exits are barred, the alarm would 
still continue to ring, drawing the attention of the car 
a'teudant to this omission. 

Many of those responsible for the management of tram- 
ways do not fully realise the latent danger connected with 
the trolley standard; that this exists there is not the 
shadow of a doubt, and when evidenced by the presence 
of 500 volts, past experience as to what this voltage gan 
же аа the points one which сап no longer be safely 

nored. 

The simple device herewith described should, there- 
fore; appeal to those whose desire is to promote the efficiency 
of their system, to study the public eafety, and at the same 
time their own interests. 


THE VERBAND DEUTSCHER ELEKTROTECHNIKER. 


Thirteenth Annual Meeting—Dortmund and Essen. 
[FROM OUR SPECIAL CORRESPONDENT ] 
(Continued from page 916, Vol. XX XV.) 


The reading of reports drawn up by the various com- 
mittees is always more or less tedious except to those 
immediately concerned, but that business through, the 
remaining time is generally available for papers and 
discussion thereon. Not so, however, on this occasion, 
since a second rigmarole of welcoming speeches had to be 
gone through when the tims arrived to meet in the Krupp- 
Saal of the Stádtischer Saalbau, Essen, on the third day. 
What was said in the course of those speeches, though all 
‘very nice, need not be repeated here. The next real 
business was to confirm certain recommendations by the 
‘council in regard to the constitution of the Board. For 
‘the first time it was agreed to admit a member who is not 
an electrical engineer, but a solicitor. It is believed that 
benefit will be derived from this policy, since many legal 
questions crop up in connection with the work of the 
Verband, and professional advice thereon cannot fail to be 
of service. It was decided to accept an invitation from 
Stuttgart to hold the next annual meeting there. Then 
the president, Prof. Budde, expressed thanks to the 
general secretary in terms which reflected great personal 
appreciation of Dr. Kapp's services on behalf of the 
Verband during the past 11 years, and regret at his 
leaving them. Needless to say, these sentiments were 
heartily endorsed by the meeting. 

It may be mentioned here that Herr G. Dettmar (formerly 
engineer to Messrs. Körting Bros, of Hanover, and more 
recently with the Lahmeyer A.G, of Frankfort) has been 
appointed to take over Dr. Kapp's duties as secretary to 
the Verband. It is well known that the editorship of the 
Elektrotechnische Zeitschrift was included in Dr. Kapp's 
work, but with the new arrangement this dual capacity 
attaching to the office ceases, I understand. 

The reading and discussion of papers followed, varied by 
visits to works, a whole day being spent in doing the 
round of Krupp's large establishment. That was 
Wednesday. On the fifth and last day of the meeting, 
back in Dortmund, the programme of papers was 
resumed. Special reference may be made to one by 
Herr E. Ziehl on Double-Field Generators for Single and 
Polyphase Currents.” It described at some length a new 
form of alternator of which the Berliner Maschinenbau 
A.-G. have already made several examples. In construction 
the machine very closely resembles an ordinary slip-ring 
induction motor or asynchronous generator, but its method 
of operation is quite distinot from that of the latter. The 
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name double. field generator" has been selected because 
instead of one part—either rotor or stator—being solely 
employed in magnetisation, as has been the case in all 
electrica] generators hitherto, both rotor and stator wind- 
ings take part in the generation of the output current, and 
each of these windings, considered alone, therefore produces 
a field of its own. If the stator terminals of an ordinary 
three-phase induction motor are connected to an alternating 
supply, whilst the rotor is on open circuit, a current will 
flow so as to produce a rotating field which will set 
up the necessary back voltage nearly equal to the 
supply voltage, and also so as to supply the iron losses 
due to this rotating flux. Alternating voltages of the same 
periodicity as that of the supply are also set up in the 
rotor, and if the rotor windings are closed through resist. 
ances currents will be set up, and an electrical transforma- 
tion of energy will take place just as in the case of a static 
transformer. If the rotor is set in motion mechanically, 
the rotor periodicity would either increase or decrease, 
according as the direction of rotation is againat or with 
that of the rotating field. Thus, as the speed is increased 
from zero to synchronous speed—e g., 1,500 r.p m. in the 
case of a four-pole motor with 50 ~ supply—ia the same 
direction as the rotating field the periodicity of the rotor 
currents will fall from the periodicity of the supply to 0. 
If the speed is increased still more in the same direction, 
the rotor periodicity increases again until, when the rotor 
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i: running at double tbe speed of the rotsting field aud in 
the same direction as the latter, the rotor periodicity is 
again equal to that of the stator. Under these conditions 
the machine is acting partly ss a transformer and partly as 
a generator of electrical energy, and since the frequencies 
in rotor and stator are alike, the attempt to make both 
participate in the generation of the current is at once 
suggested, and this suggestion forms the basis of the new 
generators. 

In Fig. 1 a and b represent portions of the stator and 
rotor windiags of a three-phase machine, and the stator 
winding, 1, 2, 3, is assumed to be equal to the rotor winding, 
1,2, 5. Suppose, first, that both stator and rotor are at 
rest, and that in some way a rotating field moving from 
right to left is set up in the machine. At the instant when 
this field is represented by the shaded area in Fig. 1A the 
currents in rotor and stator will be as indicated by the dots 
and crosses shown, and, assuming sine wave currents, they 
may also be represented by the vector diagrams at the side, 
the upper one being for the stator and the lower one for 
the rotor. The currents in phases 1 and 1' 2 and 2, 
3 and 5' are in each caso equal in amount and the same in 
direction ; they are in phase, and rotor and stator can, 
therefore, be connected either in parallel or in series. In 
Fig. 15, which represents the conditions after the rotating 
field has moved on 30deg., the phases are shown connected 
in parallel. Fig. 10 shows the effect of a further move» 
ment of 50deg., and it is clear that the two sets of windings 
behave exactly like two transformers connected in parallel. 
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Suppose, next, that the rotating field is produced in 
some way in the rotor and moves from right to left as 
before, but that the rotor itself is mechanically rotated in 
the opposite direction (left to right) at a speed which is 
double that of the rotating field. Tho stator windings will 
now be cut by a field rotating in the opposite direction 
from that shown in Fig. 1, but at the same speed as before, 
во that the E.M.F.’s induced in them, whilst remaining of 
the same amount, will be opposite in direction. The rotor 
windings, however, will still be cut by the same field, both 
as regards speed and direction, as in Fig.1. Fig. 2 repre- 
sents the new condition. Fig. 2B indicates the instant 
when the rotating field has moved 30deg. to the left, whilst 
the rotor, as a whole, has moved 60deg. to the right, pro- 
ducing 30deg. phase change both in the stator and in the 
rotor windings. The direction of rotation of the stator 
vector diagram is, however, reversed relatively to Fig. 1, 
whilst the rotor diagram remains unchanged. If the two 
seta of windings are again to be connected in parallel, it 
will be necessary (1) to interchange two of the phases of 
one of the windings in order to retain the correct phase 
equality at the junction points; and (2) also completely to 
reverse one of the two windinge—stator or rotor—because 
the direction of field rotation relatively to the stator wind- 
ings has been reversed. 

In Fig. 25 the phases are shown connected together in 
this corrected manner. The rotor phases have been reversed, 
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and stator phases 2 and 3 interchanged. The reversal of 
the rotor phases is shown by the dotted vectors. With 
these alterations it is clear from Figs. 2B and 2c that the 
two windings will theoretically again work perfectly satis- 
factorily together. A further interesting result is notice- 
able if the dots and crosses are compared in Fig. 1 and 
Fig. 2—viz, that in the latter case at every instant the 
currents on the stator are exactly equal and opposite to 
the corresponding rotor currents. In other words, the 
currents in the two windings will have no effect on the 
working field which passes through both in common, and 
there will be no armature reaction. The machine is, there- 
fore, а compensated one, and the compensation is inherent, 
not srtificial, as in the case of the usual type of compensated 
machine. 

The above figures refer to a three-phase machine, but the 
same results, qualitatively, are obtained if a two-phase 
machine is considered, whilst in the case of a single-phase 
one (which is equivalent to Fig. 2 with phases 2 2’ and 
3 5 omitted), though the compensation is not quite com- 
plete, it is very nearly 30. Under these circumstances the 
original rotating field would remain unaffected by armature 
reaction between no load and full load, and, except for the 
small ohmic and inductive drop in the windings, the 
machine would be self-regulating. The required rotating 
field, whose presence has been assumed above, can 
introduced in various ways and will only necessitate the 
expenditure of a small amount of energy —viz , that corre- 


sponding to the losses which occur in an induction motor 
when standing still with the rotor on open circuit and the 
stator connected to the normal supply volte. 


The most obvious way of setting up this rotating field 


would be to place a quite independent three-phase winding 
on either the stator or rotor, and to connect this to some 
independent three-phase supply so as to prodace the field 
in the required position and direction. As can be seen 
from Fig. 1 and 2, at the instant when a 


rticular phase 
has its maximum voltage, the centre of the rotating field 
pole must be 90deg. away from the centre of the coil of 
that phase, so that if the exciting energy is to come from 
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the same 'bus bara as those which the machine is to supply, 
it would be necessary to place the separate magnetising 
winding at 90deg. to the main windings, supposing that 
the current iu the maguetieing winding were in phase with 
tbe volts at its terminale. This last relation would, how- 
ever, seldom exist, and as, moreover, а quite independent 
source of excitation has been assumed, the exact position 
of the exciting winding is not important, for the phase of 
the existing voltage would only have to be al ‚ 80 that 
with the particular position of exciting coils selected the 
required 90deg. phase difference between the field and tbe 
main winding shall be obtained. 

The simple vector disgram of such a machine is shown 
in Fig. 3 for non iaductive load and in Fig. 4 for 
inductive load. O N is the vector of the rotating field 
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set up by the current O i, in a separate exciting 


wioding. O E, is the induced voltage in the winding, 
1, 2,5, lagging 90deg. behind the field, whilst O Е, represents 
the E M.F. induced in the other set of windings, 1, 2, 3, 
in opposition to O Ei, and also lagging 90deg. behind the 
field. The output currents are represented by O J, and 
О J, The two arrows indicate the opposite direction of 
rotation of the field relatively to the stator and rotor wind- 
ings. If the numbers of turns in stator and rotor are alike, 
the values of O J, and O J, will also be equal. In the case 
of the inductive load (Fig. 4), with a lag of & degrees between 
output current and voltage, it will be seen that the two 
currents are no longer in exact opposition, and so leave a 


net armature reaction tending to weaken the field. As 
however, this field is an alternating one, it will have to 
maintain its full value so long as it is supplied at a constant 
voltage, and it will do this automatically by means of an 
increase in magnetising current exactly equivalent to the 
weakening effect of the component O J, (Fig. 4). In this 
way, even with an inductive load, the effect of armature 
reaction is multiplied, and, in order to maintain a close 
voltage regulation, it is only necessary to reduce the 
self-induction (leakage) of the two windings by the same 
means as are employed in induction motor design. 
When the main windings are olosed.circuit ones, it is 
possible to discard the additional exciting winding, and 
use the main winding both for generating and exciting 
purposes. This is shown in Fig. 5, where the thick circle 
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represents the closed winding on either rotor or stator with 
the main connections at fg h, and with the exciting current 
led in at points c d e, midway between the main connections. 
In some cases it may be worth while to produce half the 
excitation in the stator and half in the rotor, as this is 
quite possible and would tend to reduce the leakage. 

All special provision for excitation (both separate 
windings and separate connections to the main winding) 
can, however, be omitted if the generator is used in parallel 
with one or more ordinary synchronous alternators to supply 
a circuit of definite voltage. The machine then ac:s like any 
other induction motor running at over synchronous speed, 
and takes its own exciting current automatically from the 
line. In fact, a "double-field generator” with a single 
stator and a single rotor winding used in parallel with 
other machines is little more than the ordinary asynchronous 
alternator, for in the latter it is always possible to trans- 
form up the rotor currents and use them in parallel or in 
series with the stator currents, or even to let the stator 
supply one circuit and the rotor another. The vector 
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diagram of a double-field generator without separate excita- 
tion is shown in Fig. 6. Besides the load currente, J, and 
J, each winding (stator rotor) would have to take ups 


wattless current, 2. equal to half the necessary magnetis- 


ing current of the machine. The actual currents in the two 
windings would be the resultants of these two currents, 


and would equal Jı in the stator and Js 
cos сов 


where $ is the angle of lag between the current and the 


in the rotor, 
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terminal voltage in each case, and depends on io, or the 
magnetic resistance of the motor. This angle, it will be 
seen, is only half as great as it would be in the same 
machine used as an induction motor, because the stator 
only bas to supply half the excitation. The power factor 
of auch a generator would, therefore, always be very high. 
If the network on which such a generator is running is to 
supply an inductive load, the double-field generator would 
take no part in producing the necessary wattless currents. 


А : А Ј 
1 2 
This macbine would continue to supply = I $ 
amperes, whilst the wattless currents would have to be 
supplied from the network—ie., from any synchronous 
alternators with direct-current excitation or synchronous 
motors with direct-current excitation that may be on 
the same mains, and without at least one such machine the 
new generator without separate exciting circuit would be 
impossible. 

Parallel Running. — There is no difficulty whatever about 
paralleling the new generators, for, if on olosing the switches 
the phases are not correct, the effective self-induction of the 
two windings becomes very great, and the rotor is quickly 
dragged into the correct position relatively to the rotating 
geld. Experiment has repeatedly proved this to be the case, 
insomuch that it is quite unnecessary to use any syn- 
chroniser. It is found sufficient if the two speeds are 
roughly alike as shown on a tachometer, and the machine 
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can then safely be switched direct on to the full supply 
voltage. When in parallel the new machines behave just 
like ordinary synchronous alternators, to which class they, 
of course, belong, seeing that they have to run absolutely 
synchronously. Every addition in load must be produced 
by a tendency on the part of the prime mover to increase 
the speed, and vice versá, just as with ordinary alternators. 
If the prime mover runs too slowly, the generator becomes 
converted into a motor. 

The properties of the new generators may be summed 
up as follows: In every case, whether one of the new 
machines is runniog alone or in parallel with others, and 
whether the excitation is produced by a separate winding 
or by the main windings, there must be some additional 
current source for the wattless currents of the machines 
themselves, and also for those of any other apparatus 
supplied from the same network. This current source may 
be: (1) а synchronous alternator with direct-current 
excitation coupled either electrically or mechanically with 
the double-field generators, and either taking part in 
supplying the load on the network or merely supplying 
the excitation of the double-field generators ; or (2) a syn- 
chronous motor with direct-current excitation brought into 
synchronism with the double-field generators in some way, 
and then allowed to run freely in parallel with these; or 
(3) а combination of (1) and (2), or of (1) and (2) and a 
Heyland compensated and compounded asynchronous 
alternator, or the latter type of machine alone. 

In the next place, the speed of these generators for a 
given number of poles and a given periodicity is double 
that of an ordinary alternator—+.c., for a given periodicity 
and speed the new machines will have double as many 
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poles as the ordinary machines. In some cases—e.g , in the 
case of steam turbine-driven alternators—this is an advan- 
tage, for it enables either higher speeds than hitherto to be 
employed, or, for a given speed and periodicity, it allows 
more poles and a consequently lighter construction to be 
used. Thus, for 50 ~ a two-pole double-field machine 
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would have to run at 6,000 r.p.m. and a four-pole one at 
5,000 r. p. m., instead of 3,000 and 1,500 revolutions as 


hitherto. 


In conclusion, the results of some tests made on two of 
the new machines will be of interest. Figs. 7, 8, and 9 refer to 
tests on а 17:6 kilovolt-ampere, six-pole, double-field gene- 
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rator run at 1,600 r.p.m. and 40 ~, 300 volt, 30 amperes. 
This machine was built from the parts of a normal three- 
The 
rotor diameter was 300mm. and its breadth 130mm. The 
single air-gap was 1'25mm. Both rotor and stator had 
54 slots (three per pole per phase). The rotor had 144 
conductora per phase of 3°6mm. diameter wire, and the 


phase motor of 1,000 rpm, 50 ~, 190 volts. 
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stator 141 conductors per phase of the same diameter. 
The exciting winding was arranged on the stator (which 
had enlarged slots for the purpose) at the side nearest the 
bore, and consisted of 141 conductors per phase of 1:'8mm. 
diameter wire. For the tests in Figs. 7 and 8 the machine 
was driven by a synchronous motor, and the excitation 
was obtained from the same source as that supplying the 


insulations, 
used to contain the transformer, and which can be as large 


synchronous motor. The main winding on the stator was 
connected in series with that on the rotor, so as to form a 
single star system. Fig. 7 shows the open circuit magneti- 
sation curve, whilst Fig. 8 pre the voltage drop curves 
with various excitations, and also the curves showing the 
corresponding automatic increase in exciting current and 
exciting watts. This automatic increase is somewhat 
larger than would be expected, probably because the 
exciting winding was not quite symmetrically arranged, 
and gave rise to considerable leakage. The percentage 
magnetising current was also large owing to the large 
air-gap. 

in Fig. 9 a test on the same generator is shown, but with 
the rotor and stator main windings connected in parallel 
for 150 volts, and with the exciting winding disconnected 
altogether. The generator was partly employed in driving 
а synchronous (direct.current excitation) motor which served 
to supply the wattless exciting current, and partly in 
supplying a non-inductive resistance load in parallel with 
the synchronous motor. Fig. 10 recorda some readings taken 
when the above generator and another larger generator of 
52 kilovolt-amperes were running in parallel driving a 
synchronous motor which could be loaded up to any 
required extent by means of a direct-current dynamo 
coupled to it. The double-field generators were run at about 
1,700 revolutions 42] ~, and at 140 and 160 volts. The 
rotor and stator windings were in each case coupled in 
parallel, and no separate exciting winding was used. Darin 
the test firat one machine and then the other was speed 
up, and the load was transferred from one to the other. 
The various speeds measured are shown against the curves. 
In all cases both machines acted properly as generators. 


( To be concluded. ) 


ELECTRIC TRAMWAY AND RAILWAY EXHIBITION. 
(Continued from page 25.) 


THE CALLENDER CABLE AND CONSTRUCTION COMPANY, 
LIMITED, bave a splendid exhibit which well covers the 
wide range of cables and accessories manufactured by the 
firm. We noticed that there even was a tramway pole 
with section insulators. This was erected to show the 
method adopted by the company when connecting under- 
ground cables to trolley wires. The cables manufactured 
by this firm are so well known that a detailed description 
of the same would be redundant. The same cannot be 
said for the feeder pillars for lighting and traction work. 
These are exhibited in considerable variety, and special 
attention should be paid to the same. Amongst the most 
interesting is the combined dietribution and transformer 
pillar of the type which has been supplied by the company 
to Hong-Kong. The pillar is made in three parts, the lower 
of which contains the sealing-in boxes into which the cables 
are led. In the next section both high and low tension 
fuses are placed. From these sealing-in boxes indiarubber 
insulating cablesare taken up to the high and low tension 'bus 
bars in the middle section of the pillar. The high and low 
tension gears are carefully insulated the one from the 
other, and mechanically divided by an insulating shield. 
In the pillar we inspected there was quite a number of 
high-tension distributing cables provided for on the bus 
bars, which will be subjected to a working pressure of 
5,000 volts. The sides of the pillar are hinged at the 
bottom edges, and their inner surfaces are lined with 
corrugated indiarubber. Thus, when the sides are let 
down, this rubber insulation can be stood upon, and 
it affords additional protection to the operators. The 
fuses in the high-tension connections are carried in tubes 
provided with the usual holes for extinguishing any aro 
formed. The contacts are also shielded with porcelain so 
as to prevent an arc striking across on to the iron frame- 
work of the pillar. The low-tension fuse gear is placed 
back-to-back with the high-tension distributing fuses. It 
is of the standard Callendar-Ward type, which is now well 
known. All the fittings in this pillar, and in others on the 
stand, are supported from the framework by two porcelain 
The third and upper section of the pillar is 
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as 50 kw. Above this an arc lamp column can be carried 
if required. We also noticed one of the more recent forms 
of street boxes made by the company on the diving-bell 
. principle. This was designed for a three-wire system, and 
fases were provided in the outer conductors. Under each 
fuse a porcelain tray was arranged, which served a double 
purpose. It was so designed as to break up a band 
of molten fuse metal as it ascended. It aleo caught 
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all of the metal, and prevented the same from being 
scattered over the surface of the sealing in compound. 
At one end of the stand a fullsize model of a tramway 
track to be worked on the surface system was shown to 
illustrate the laying of Callender cables on the solid svstem 
to such contacts. The stand itself, as shown in the photo- 
graph, was artificially fenced in by samples of cables of the 
great variety of types the firm have now on the market. 


View of the Exhibit of the Callender Cable and Construction Co. 


eight hardened ateel rollers, each of which is enclosed in a 
separate oil-bath, being mounted in gunmetal bearings. 
The sub-tracks are provided with horn blocks in which the 
axle boxes work in accordance with standard practice. The 
under side of the intermediate frame is provided with 
hardened steel rub-plates, bearing upon the rollers described 
above. The end sills of this intermediate frame are con- 
structed of two channels with webs together stiffened over 
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the axle boxes by means of H-section joists pressed on to 
them hot and then allowed to shrink. The car body is 
carried on eight or more spiral springs hung underneath the 
side silla of the intermediate frame with a view to reducing 
the total height of the truck. Each sub-truck is provided with 
a buffer arm, which bears against two strong buffer springs 
firmly attached to the end sills of the intermediate frame. 
Ia designing this truck, the principal aim had been to 
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Messrs. MOUNTAIN AND GIBSON, Elton Fold Works, Bury, 
are showing motor trucks, improved trolleys, etc., on Stand 
No. 24. Their M. G.“ radial truck (illustrated herewith) 
is constructed in such & manner that the axles are free to 
take up independently positions radial to any curve which 
the truck may enter. Each of the axles is mounted in a 
separate sub-truck, free to pivot about a king-pin attached 
to the main frame of the truck, the weight being carried on 


Messrs. Mountain and Gibson's * M.G.” Radial Truck. 


reduce the friction between the part that turns and the 
part that does not turn, and this has been achieved to a 
remarkable degree by means of the rollers which ae 
mounted on the sub-trucks. The friction having been 
reduced to a minimum, it becomes possible to introduce 
buffer springs which are powerful enough to take up the 
shock experienced when a car meets a curve, thus saving 
considerable wear and tear on the flanges and rails and 
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considerable inconvenience to the passengers. Beyond this, 
the general system of springing is designed in such a manner 
as to ensure easy riding both with the car empty and full, 
while the general construction of the truck is exceedingly 
stiff and strong, although simple and comparatively llght. 
The sample exhibited is arranged as a trailer truck, being 
one of an order received from Messrs. G. C. Milnes, Voss, 
and Co. for shipment to Durban. The motor truck is very 
similar in design, excepting that the drawbar stays, being 
unnecessary, are cut out, and the motors are supported in 
the usual manner upon a transverse bar carried on springs 
supported by the end sills of the sub-trucks. 

Amongst the exhibits of the BERLINER TELEPHONE 
CoMPANY whieh we were unable to illustrate in our last 
week's issue is a combined lightning arrester and insulator 
for the terminal spans of telephone and electric traction 
lines. This is illustrated herewith. It will be seen that 
the arrester consists of two carbon discs, the surfaces of 
which are cut into V-shaped grooves, those on the lower 
disc lying at right angles to those on theupper. The discs 
are separated by a ring of mica. The whole is protected 
from the weather by a metal cap which screws home on to 
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Berliner Combined Terminal Insulator and Lightning Arrester. 


an indiarubber ring, and ensures a perfectly watertight 
joint, 

HADFIELD'S STEELFOUNDRY COMPANY, LIMITED Saeffield, 
make a good display with some of their specialities for 
tramway work, including improved patent pointe, 100 ft., 
200ft.. and 250ft. radius, in best toughened cast steel with 
“ Era” manganese steel inserts; and of solid construction 
in manganese steel as supplied to the London County 
Council and other important corporations. These points 
can be supplied in any length up to 15ft, and are ao 
designed that the tongues are of the maximum strength 
consistent with smooth running, inasmuch as they are the 
same width on the base for their full length. "The box on 
the side of the point not only gives efficient drainsge, but 
is so arranged tbat it is suitable for the mecbanism of 
either a movable or an automatic point, and the conversion 
from one to the other can be performed in a few minutes 
without interfering with the track or interrupting the 
ordinary car service. A very interesting exhibit is a 
set of the company’s steel-tyred car-wheels which gave a 
mileage of 79,680 on the Sheffield Corporation tramways 
before being taken out of active service. Each of these 
wheels is composed of a cast-steel centre, fitted with 
a special rolled - steel tyre. A working model of 
Le Rossignol's patent unbroken main-line cross-over, as 
adopted by the Newcastle Corporation, is included in 
the exhibit. This is an exceedingly simple device, and 
has given complete satisfaction in use we understand. 
Bat from an electrical point of view a more interesting 
item is Parr’s patent automatic electrical point controller. 
This device, which we are able to illustrate herewith, is the 
invention of Mr. G. D. Aspinall Parr, MSc, M. I. E. E., 
etc., and has already been adopted on several large tramway 
systems. It is put into operation by the driver of any 
moving electric car or train simply actuating the ordinary 


motor controller employed by him in driving, and is not 
injuriously affected by damp, being a thorough engineering 
appliance, at once understood by any ordinary mechanic. 
Moreover, the point controller can be “set” so that the 
driver cannot operate and “take” his points above a certain 
prearranged car speed, and is unaffected in its action by a 
variation of 150 volts in 550 volts. The whole machine is 
mounted on two strong standards, S S, which carry an 
electromotor, M, capable of driving a train of spur gear 
wheels. The bottom shaft of this train actuates the rail 
point, the hauling rod, R, and link, H, slso the con- 
ductor point in either underground conduit or surface 
systems, whilst by a flexible or other suitable hauling rope, 
V, it actuates the conductor point in overhead systemr, 
The direction of rotation of the motor, M, and hence tbe 
position of the pointe, is controlled by a reversing switch 
fixed to the front of the box, B This switch is of simple 
construction, has an кору uick bresk, and its 
spindle is actuated by the arm, bis arm, E, is in turn 
actuated by a stout phosphor-bronze slider, D, which is 
worked by one or other of two falling weights, W W, 
attached to it by strong chains, C. The slider, which works 


Parr's Automatic Eleetrical Point Controller. 


on а guide bar, is caught and released by the plunger of a 
specially designed electromagnet, Y, and the arm, E, is con- 
trolled by a double-ended latch, F, itself released by an arm, 
G. The slider, its guide bar, the latch and pulleys, P, over 
which the chains roll, are all carried by the stout frame, 

An arm, A, actuated by the bottom shaft, raises 
the weights, W, alternately, moving with the points 
from one side to the other. A terminal board, T, 
carrying the necessary terminals, fuse block, U, and 
lamp or other resistance, L, interconnects the revers- 
ing switch, motor, electromagnet, and source of supply. 
Tne box, B, contains nothing but the necessary spring for 
controlling the arm, E, while affording convenient bearings 
for the spindle of the switch. The motor, M, is of the 
enclosed type, with self-lubricating bearings, carbon brushes, 
and is non-sparking. It would be quite sufficient to oil 
this once a year, and other moving parts once a month. 
The machine is contained in a neat cast-iron street box, 
19in. square by about the usual height of the ordinary 
street feeder box. This box is specially designed to enable 
the whole machine to be got at in less than half a minute, 
and the controller can, if necessary, be actuated from the 
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outside of the box, in case the driver passes the overhead 
contact with current of or on when it should have been 
otherwise. A light contact is attached to the electrical 
condactor through the medium of which the auto-controller 


is operated. 
(To be continued. ) 


SHEFFIELD UNIVERSITY. 


The new buildings of this university were opened by the 
Kiog on Wednesday last. They contain provision for the 
teaching of a wide range of technical subjects, including 
electrical engineering. The physical laboratories have a 
superficial area of 9,950 square feet, and are self-contained 
on three floors connected by a epiral staircase and apparatus 
lift : the rooms on each floor being arranged on either side 
of a central corridor except those on the lower ground 
floor, which, owing to the slope of the ground, are confined 
to the quadrangle front. Accommodation is provided for 
all the various departments of physics, except electrical 
engineering, which is housed in the buildings for applied 
science in St. George's-square. 

The various laboratories and lecture-rooms are connected 
by air-insulated bare stretched copper wire to an exchange 
board on the middle floor, so that it is possible to connect 
any apparatus in one room with one in another, either for 
calibration, time eignals, arbitrary E.M.F.’s, or similar 
purposes. An eight-volt circuit for galvanometer scale 
lamps is led round each room where such lamps are 
required. Two continuous circuite, each of 60 volts, and 
two alternating circuits of 200 volts, differing 90deg. in 
phase, are aleo laid down throughout the laboratories, the 
continuous circuit consisting of twisted twin cable. The 
alternating circuit is served from the Corporation mains. 

The rooms in this department on the lower ground floor 
are the battery and dynamo rooms, the workshop, and a 
constant temperature room with double walla and ceiling. 
The battery-room contains two batteries of 32 L. 15 E. P. S. 
cells ; in the dynamo-room is a Siemens dynamo, driven 
directly by a Thomson-Houston 74-h.p. motor; also a 
Whitehead compressor and a Brin air-liquefying apparatus, 
driven by the same motor. The workshop, which comes 
next to the dynamo-room, is fitted with various lathes, eto., 
driven by a 1j-h.p. Thomson-Houston motor, from a shaft- 
ing Independent of the walls, the design being to equip it 
so that it may be used not only for the construction or 
repair of ordinary apparatus, but to manufacture special 
apparatus for purposes of research. 

The upper ground floor is only a ground floor on the 
park or west side. On this side, going from north to 
south, are a large balance room for ordinary students, and 
a room, with north outlook, to be used for magnetic 
measurements. The room contains a standard clock, 
which is, for rating purposes, to be connected by an under- 
ground wire with the standard transit instrument in the 
park, presented to the university by Pembroke College, 
Cambridge. 

The new buildings allotted to the engineering depart- 
ment consist of four ficors; the lowest floor or basement 
contains a large extension of the original laboratories. The 
main engineering laboratory contains a plant which can be 
used both by mechanical and electrical engineering students; 
the equipment of this laboratory provides for an all.round 
training in the praetical study of the leading types of 
prime movers, including steam, gas, aud oil engines, air- 
compressors, and hydraulic machinery. There is also a very 
complete electrical equipment in the new building to 
demonstrate the applications of electricity to lighting, 
traction, and power transmission. The upper floors of this 
building are fitted up as administrative offices, lecture- 
rooms, and laboratories. The older part of the building 
contains all such appliances and machinery as are required 
for the training of mechanical, civil, and electrical engineerr. 

The King, replying to an address of welcome from the 
city, said: I have great pleasure in receiving, on behalf 
of the Queen and myself, your loyal and dutitul address. 
We retain a pleasant recollection of our previous visit to 
Sheffield, and are glad to be present here to open the 
university buildings, and to inaugurate a work which I am 


well assured will tend to promote the advancement of 
knowledge and the spread of culture among all classes of 
my people in the city. I have no doubt that the establish. 
ment of the university in this large commercial centre will 
also afford facilities for the technical training which is now 
essential to success in every industrial enterprise. We 
shall follow the progress of the university with warm 
interest, and the welfare of your city will always be the 
subject of our sincere good wishes.” 

In reply to an address from the Chamber of Commerce, 
he said: “I feel assured that the establishment of the 
university in Sheffield will do much to foster that spirit of 
enterprise which has been so distinguished a characteristic 
of British commerce in the past, and to encourage the 
spread of that technical and scientific training which is 
mure than ever necessary to enable this country to hold 
its р "i the field of commerce amongst the nations of 
the world." 


DARTFORD TRAMWAYS. 


The ceremony of laying the first rails of the Dartford 
tramways took place on Wednesday last at the terminus of 
the Bexleyheath track, a number of guests being witnesses, 
at the invitation of the chairman of the Tramways Com- 
mittee, Mr. S. K. Keyes. The event is noteworthy in 
that it marke gratifying progress with the time's 
requirements. In some districts inter-urban communica- 
tion by tramways has been checked by petty jcalousies 
between neighbouring authorities, but not so in the 
case under notice. When the Dartford tramways are 
complete, there will then remain but а short gap to break 
the continuity of track between Gravesend and London, a 
distance of over 20 miles, while the branch systems to the 
north and south will act as feeders to the main line of 
route. The Dartford tramways will link the 3 
track of the Boxleyheath Council with the Gravesen 
system. They will be of single-track construction with 
turnouts, the total length being about 82 miles. Meserr. 
J. G. White and Co, Limited, are the contractors for 
the whole of the track work, overhead equipment, ard 
cars. The rails, to be laid on concrete, will be supplied by 
the North-Eastern Steel Company, all special track work 
being by Messrs. Hadfields Limited, and continuous rail 
joints are to be used. As regards the overhead work, 
chiefly bracket-arm construction with double trolley wires 
is to be employed. On the flat the track will be paved 
with Norwegian granite bordered with Guernsey granite 
in the town proper, while Welsh nor-slippery granite will 
be used on the hills. The stiffest gradient is about 
lin 12. The contract for the cables has not yet been 
settled, but it may be mentioned that the feeders are to 
be laid solid under the footways. Additional plant is to 
be installed at the Urban District Council's existing elec- 
tricity works to meet the requirements of the traction load, 
This plant will comprise a Lancashire boiler by Messrs, 
Ruston, Proctor, and Co., Limited, a 200-kw. Fowler gene- 
rator coupled to a high-speed engine by Маевага. Browett, 
Lindley, and Co., Limited, an E.P.S. battery, a booster 
which will be supplied by the Lancasbire Dynamo and 
Motor Company, Limited, and a Ferranti traction - ty pe 
switchboard. The rolling-stock will comprise 12 ears of 
the double-deck type, each capable of seating 50 passenger. 
These cars are to be supplied under a sub-contract by 
Messrs. Dick, Kerr, and Co., Limited. They will be fitted with 
Westinghouse magnetic brakes. The Council have entered 
into a separate contract for the construction of car-sheds. 

It remains to add that the Council have arranged to 
lease the tramways when completed to Messrs. J. G. White 
and Co., Limited, for five, ten, or fifteen years at the option 
of the Council, the company on their part guaranteeing 
interest and sinking fund on the capital outlay, in addition 
to 20 per cent. of any profit which may be made on the 
working of the system. Under their agreement the Council 
will supply current to the company on a sliding scale of 
2d. for the first 100,000 units, 14d. for the next 50,000 
units, and 14d. for any excess, as metered at the station 
switchboard. The consulting work in connection with the 
ен is in the capable hands of Messrs. Hawtayne and 
den, 
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GLASGOW AND BOSTON TRAMWAYS. 


Mr. Hayes Robbins has contributed a long article to tbe 
American Journal of Sociology on the question of municipal 
tramways. The author in this attempte to draw firm 
conclusions as to the relative efficiency of municipal ard 
company mangement from a full comparison of the tram- 
way systems in Glasgow and Boston respectively. The 
task would have been no light one had the two systems 
been in one country, as even then local conditions have to 
be allowed for when making comparisons. With two 
towns—one in Scotland and the other in the States—tbe 
figures are influenced by so many engineering and social 
differences that they can never be comparable. Still, the 
author has taken a great deal of trouble over the matter, 
and some of his points are wortby of consideration. They 
show clearly the great difference between the two systems. 
The Glasgow figures quoted are rather old, but this does 
not introduce any great error into the comparison. The 
author credits Glasgow with 139 miles of single track, with 
an average cost of £20,625 per mile. As against this the 
Boston Elevated Railway Company operates 440 miles of 
single track, on which the capital averages £22,000 per 
mile. This is said to show that the Boston company is 
not over-cspi alised, but it does not indicate the well-known 
fact that the power station and plant of the Glasgow 
tramway department are very much larger than is required. 
The following averages as to the services rendered by the 
two systems are of interest : 


„Glasgow has one mile of track for every 7,200 of popula- 
tion, in round numbers; Boston, one mile for every 2,270. Tbe 
Glasgow system in 1902-3 carried 177,179,594 passengers ; 
the Boston company carried about 236,000,000 paying 
passengers, of whom 130,000,000 used free transfers, 
making 366,000,000 separate trips furnished. The average 
daily traffic is: Glasgow, 485,000; Boston, 1,000,000. 
The Glasgow rolling-stock consists of about 680 cars of all 
kinds; the Boston company owns over 5 500. The average 
number of cars operated in one day in Glasgow is now 
about 450; in Boston, 1,300. Thus Boston operates one 
car for every 770 passengers carried each day ; Glasgow, 
one car for every 1,077. This difference is reduced, 
however, by the fact that practically all the Glasgow cars 
are ‘double-deckers,’ seating from 50 to 55 passengers.” 


Such double-deck cars have not met with favour in the 
S.ates. The author does riot mention the passengers 
carried each year per mile of track, which works out to 
1,275,000 in Glasgow as against 832,000 in Boston. The 
density of the traffic is thus quite 50 per cent. higher in 
Glasgow than in Boston, which speaks well for municipal 
organisation. The question of fares is also dealt with, and 
the author favours the American system of uniform charges 
almost irrespective of distance. He considers that our 
system prevents the spread of population into the rural 
areas. Be that as it may, the Boston public cannot ride 
anywhere for less than a twopence-halfpenny fare, whilet at 
Glasgow for the period in question 36 per cent. of the 
passengers paid one halfpenny only and 56 per cent. 
paid one penny. The remaining 8 per cent. paid more 
and rode further. The distances one can travel on the 
Glasgow tramways are less than those on the Boston 
system. Thus the most distant suburban point to which 
the Glasgow tramways extend is Paisley, 6°95 miles. To 
get there costs 3d., or 34d. from the centre of the city 
The next farthest point is Clydebank, 6:29 miles, fare 3d 
Three other suburbs are between four and five miles, and 
one about three and a third. From Park-street Station, 
Boston, a passenger may ride 9°53 miles to Arlington 
Heights for 25d., 9°83 miles to Charles River Dridge, 
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8:25 miles to Arlington Centre, eight miles to Waverley, 
7'9 miles to Melrose line, 7:56 miles to Milton, 7'3 miles to 
Neponset, 6'32 miles to Woodlawn, and 6'04 miles to Lake- 
street, and the uniform fare for any one of these journeys, 
or for any two of them in combination, through free 
transfer, is 24d. 

These figures are interesting, but any reduction in the 
fares for tbe long-distance journeys in Glasgow would 
only affect a very small proportion of the travelling public. 
On the other hand, the halfpenny fares and the longer 
penny stages provide travelling facilities which are 
universally enjoyed. Other parts of this article deal 
with the contributions to tbe public funds out of profits, 
the rates of wages paid to employós, etc. Mr. Robbins 
concludes that while public ownership and operation 
of street railways, under the favourable civic conditions 
of British municipalities, in most cases give a better 
and cheaper service than was afforded by the various 
private corporations it supplanted, even this improved 
service is relatively meagre in extent and usually of 
mediocre quality compared with American experience, 
aud that the municipalised enterprises would break down 
entirely if subjected to any such tests as are commonly 
required under American conditions. In our opinion, the 
first conclusion is justified, and it would apply equally in 
the States if civic government there was purified. There 
is nothing in the figures to justify the second and third 
conclusions. It would seem rather that the Glasgow con- 
ditions provide a denser traffic than is found in Boston, 
and this is dealt with at fares which are not approached in 
the latter town. More useful comparison will be possible 
when Chicago figures under municipal management are 
available. 


REVIEWS. 


Elektrisch betriebene Strassenbahnen. Taschenbuch fuer 
deren Bereehnung. eto. By 8. HERZ OOG R. OLDENBOURG, 


Engineering pocket books have multiplied to such an 
extent of recent years and the treatment of the respective 
subjects differs so under the compilers, that it has me 
necessary to place these works in one or another of at least 
two categories according to the treatment. On the one 
hand, we have the pocket-book which contains not only a 
collection of formule and tables of data, but which also 
gives in brief the theoretical basis of the formule and a 
certain amount of mathematics and pure science. Such 
books generally contain descriptions and diagrams of nearly 
all the attempted applications of the scientific principles 
dealt with in the book. On the other hand, we have the 
pocket-book which is almost entirely a compilation of tables 
of data, and of diagrams of arrangements and connections, 
and which as often as not also gives exhaustive lists of the 
principal dimensions of standard machinery and apparatus 
manufactured by leading firms. Books in this latter category 
do not, as a rule, contain many formulæ, and do not give 
any account of how the formule they do give are to be 
arrived at. Books which fall properly into this latter 
cate are of especial use as handy books of reference to 
save calculation, etc., and are, no doubt, welcomed as such 
by draughtsmen and estimating clerks. Those in the former 
category, however, appear to have a somewhat wider range 
of usefulness, although as а rule they are lacking in those 
particular features which would make them invaluable 
time-savers in the class of work just referred to. The 
pocket-book under review aims at fulfilling the functions of 
both classes, and to a very large extent succeeds in so doing. 
While, however, the tables are remarkably complete and well 
arranged, so that they cannot fail to be appreciated in the 
drawing and estimating offices, tbe earlier parts of the book 
do not appear to be so well carried out. 

The treatment is divided into five sections: (1) the 
design and erection ; (2) schedules of statistics to be com- 


piled and estimates of capital and revenue, specifications ; 
(3) working regulations and estimate of working costs; 
(4) safety regulations and service rules ; (5) tables. 

Section (1) is remarkably complete, in that it takes in 
review the whole undertaking, from the central atation and 
car-shed to the rails and bedding, not omitting the building 
requirements, Bat while it is thus exceptionally compre- 
hensive, it is uneven in attention to details, and, what is 
much more important, it fails to discriminate sufficiently 
between those methods which have been attempted only 
(all of which are described) and those which experience 
has shown to be worthy of adoption in practice. This is 
noticeably the case in the portion dealing with systems 
other than overhead trolley wires. Apparently every 
surface-contact scheme and every conduit scheme that bas 
ever been put into operation, even in an experimental way, 
is included and described, but no word is said to indicate 
that many of these have proved failures or have failed to 

the experimental stage. It may be urged that an 
engineer well knows which systems bave and which bave nct 
proved successful, but this is surely just where the pocket-book 
should come in as а source of information. An engineer may 
well be expected to know the failure or suocess of the systems 
that have been employed in his own country, or in the most 
important cities of the world, but with electric tracticn 
spreading on all hands, and even, one may say, to the most 
remote corners of the earth, few, indeed, are the engineers 
who are able to keep themselves conversant with all that is 
going one. Hence, too, arises the necessity for very frequent 
revision of such pocket-books as fall partly or entirely ín 
the first of our two categories. The first portion of tbe 
book is also somewhat weak in dealing with the regulating 
devices for governing turbines, while the various arrange- 
ments so largely in vogue in the present day are inade- 
quately treated. Most of the descriptione, on the other 
hand, are exceedingly thorough and clear, no pains having 
been spared in this direction to include illustrations of 
everything that could possibly be of use. The erection of 
trolley wires receives very complete and careful treatment. 
We do not remember having seen in any pocket-book such 
a really satisfactory and detailed description of the right 
methods to be adopted and the precautions to be made 
against the numerous pitfalls to be met with. The Board 
of Trade regulations in force in this country are, naturally 
enough, omitted, and this is a somewhat serious drawback 
to the usefulness of the book in this country, since these 
regulations and the details of the so-called Board of Trade 
panel, whatever opinion one may have of their real useful. 
-— should certainly receive careful attention in such a 
wor 

The annealing of cast solid joints is very properly 
insisted upon, and the processes are well described and 
dealt with. On the whole, the earlier portion of the book 
is fall of very excellent matter, with timely warnings 
against dangers and traps which the unwary engineer 
might fall into, and its chief fault appears to us to be the 
want of discrimination above referred to between what is 
present-day practice and what is mersly experimental. 

Section (1) ie also weak in its treatment of turbine 
regulating devices; steam-turbines are dismissed in a brief 
page, and gas-engines in little more. Most of the remain- 
ing descriptions are good ánd clear, with the exception of 
that dealing with the overhead construction adopted on 
carves where a trolley bow is used instead of a trolley 
wheel. No reference is made co soldered rail bonds, which, 
in America at least, are now meeting with considerable 
favour. 

The second portion dealing with tbe projecting of a 
tramway and with the calculation of the probable income 
from it, and with specifications for tender, is good, but does 
not appear to merit special remark, while the third portion 
is so superficial that it might almost be omitted. The 
fourth portion, dealing with various police and other regu- 
lations, has little or no reference to this country, and is of 
little service here except, perbaps, as affording a few 
suggestions by way of improvement in the existing British 
regulations. | 

In conclusion, the book appears to be a decidedly useful 
one, and the first and fifth sections alone should recommend 
it to the engineer and to tbe estimating office equally. 


56 


THE ELECTRICAL ENGINEER, JULY 14, 1908. 


CORRESPONDENCE. 


' One man's word is no man's word, 
Justice needs that both be heard.” 


MOTOR LOAD FACTOR v. STATION LOAD FACTOR. 


SrR,—There seems to be a delightful variety of ideas 
among our station engineers on the subject of tariffa. On 
the one band, we find tbem giving discounts in direct 
proportion to the load factor of the individual consumer's 
motor, thus in great measure neglecting the station load 
factor, and, on the other hand, we have the Dundee system 
of charging, which practically bases everything upon the 
station load factor. I submit that neither of these is right. 
I will, with your permissioo, Mr. Editor, try to formulate 
a simple hypothetical case to illustrate the various relations 
of motor load feotor, diversity factor, station load factor 
(“ Cromptonian ” sense), and standing charges. 

Consider (1) a station which supplies 24 motors, each 
fally loaded throughout the 24 hours. Let the motors be 
of, say, 100 h.p. each. The station load factor is bere 
100 per cent., the motor load factor 100 per cent , and the 
diversity factor unity. Next consider (2) а smaller station 
supplying the same 24 motors, but in the following way: 
Each motors only rans for one hour, one motor being shut 
down before the next is started up. Here the motor load 
is 44 per cent. instead of 100 per cent.; the diversity 
factor is 24:0 and the station load factor is 100 per cent. 
The station capacity is, however, now only 100 h. p.; во, 
to put things on all fours as far as the two stations are 
concerned, let the number of motors (ie, consumers) be 
inoreased 24 times. We may then express results as 


follows : 
Oase 1. Oase 2. 

Number of motors |................—... 24 576 
Horse-power of enen... 100 100 
Units sold per consumer per annum, 

аву ае неа айалы BIER енен 200,000 8,535, вау 
Diversity fact rr. 1 24 
Motor load factor. . . 100 per cent. 4j per cent. (= At) 
Station load factor r... ...... 100 per cent. 100 per cent. 
Ststion horse - power e. M 2.400 2.400 
Total units sold per annum, say ...  4,800.000 4,800.00) 
Tot il horse-power connected to msins 2,40 B1, 


Now consider the annual charges, and, for the sake of 
fixing proportions, take figures roughly, as for Brighton 
in 1900, and we have, say: 


Oase 1. Case 2. 
Intsrest, eto., charges on central station £10,000 210.000 
* T „ sy feeders, mains, and 
service connections ............................... 10 000 say 50 000 
Management charges. t 1,500 say 2.000 
Olerical stk „ 1,200 say 28,800 
Rates, taxes, and insurance . 1,200 say 2,400 
Motor readings aud repairs ........................ ~ 1,000 say 24,000 
Repairs t» mains and service connections ......... 1,500 say 7,500 
Net pol C9 Pen Eod Cea YR ra ЕТ ~ 5,000 say Б, 
Add: £81,400 2188.700 
Production costs at et ition . ssssesse 4. 9,0 9, 
Prepiration оовіз at station (ex. manage- 
шеп, ee 8 . 10,000 10,000 
£50,400 £148,700 


Some engineers who maintain that each consumer should 
pay an equal profit would put the item for net profit in 
Case 2 at £120,000, but, to spare the feelings of those who 
object to such a course, we will assume that it is a constant 
sum. The totale, it will be seen, are in the ratio of 1 to 3, 
and, as the total number of units sold in each case is the 
same, it follows that the average prices per unit must be 
fixed also in that ratio. 

Of course, it will be objected that the case is a purely 
imaginary and greatly exaggerated one ; but it shows that 
motor load factor and station load factor must each be 
used with judgment, the one to determine charges outside 
the station and the other those inside it. In actual 
practice it will be found that station load factor diminishes 
with a decreasing motor load factor, even though the motor 
connections be increased in the inverse ratio, as I have shown 
elsewhere. This would aggravate the cost per unit in 
Case 2.— Yours, etc., A. M. TAYLOR. 

11, Ashfield-road, King's Heath, 

July 10, 1905, 


but to the university itself and to the world. A Davy 


LIVERPOOL UNIVERSITY AND ELECTROTECHNICS. 


Opening of a New Laboratory. 


Last Saturday, July 8, being degree day at Liverpool 
University, the opportunity was taken by the council and 
senate to include in the day's programme the important 
function of formally opening the new laboratory of elec- 
technics. The ceremony of conferring the degrees took 
place early in the afternoon in St. George’s Hall, and was 
йош. by the chancellor of the university, the Right 
Hon. the Earl of Derby, K.G., G C.B, LL D. 

The opening of the new laboratory followed. Sir Joseph 
Wilson Swan, M.A, DSc, F. R. S., now addressed the 
assemblage in reference to this important part of the day's 
proceedings. Reverting to 1880, Sir Joseph spoke of the 
immense strides which electrical engineering bad made in 
the 25 years which had passed since then, and of how tbe 
profession of the electrical engineer as it stands to-day had 
comeintoexistence. Electrical engineers, he pointed out, now 


formeda distinct class, which was represented by theorganisa- 


tion formed by more tban 5,000 members of the Institution 


of Electrical Engineers, and outside of which there was a 
ten times larger body of organised and skilled 


on which they made calls. Electrical engineering was, in 
fact, the most 


pular branch of a most popular profession, 
and undoubtedly was a pursuit which would be cultivated, 


and whieh must be cultivated if they were to malntain 


their position. The electrical engineer had now attained 
the distinction of being an absolutely indispensable person. 
Electricity was even yet in ita infancy—an idea made still 
more impressive by the fact that this representative body 
of young men had to make productive an amount of 
capital which Mr. Garcke, who was an authority on the 
point, estimated at £230,000,000 sterling. Vet for want 
of a little more spirit coupled with knowledge, and pains- 
taking to apply it judiciously, we had lost to our friends 
abroad some of the lead which we had had. There 
were many signs of rapidly increasing industry and 
changes, and it was well that Liverpool was prepar- 
ing to ре in whatever advantages they might 
bring. Through the enterprise of Mr. Bromley-Holmes, 
they had for many years familiar with the electric 
light in Liverpool, and Liverpool had been one of the fir-t 
places in the kingdom to a fully equipped electric 
railway. More recently they had had electricity applied 
with great suocess and on a large scale in the street loco- 
motive, so they were well acquainted with electrical 

s, and were aware of its importance. He might 


almost say Liverpool had lived in the atmosphere of elec« 


tricity. Sir Joseph Wilson Swan brought his address to a 
close by referring to the new laboratory, and expressing 
the hope that it might not only be of use to the studente, 
ога 
Faraday was, he said, a rare product, but there was nothing 
unreasonable in the assumption that other names might be 
identified with the new laboratory of Liverpool. 

The proceedings in the hall now closed, but a large 
proportion of the audience went at once to the new 
laboratory. On reassembling in the lecture theatre, Sir 
Joseph Wilson Swan again addressed the gathering. He 
thought they might all unite, he said, in a general note of 
congratulationontheopenipg of that laboratory. Laboratories 
were often very small and inconvenient places; that place 
was both large and convenient. Sir Joseph proceeded to 
speak in some detail of the laboratory and of its need of 
equipment, and brought his remarks to a close by expressing 
the earnest hope that prosperity would attend it and those 
who worked in it. 

With the opening of the new laboratory the teaching 
of electrotechnics at Liverpool entered on a new era, under 
conditions worthy of the city and of the branch of science 
to be taught and practised. Electrotechnics have formed a 
branch of study at Liverpool University for the last 
12 years, but for the first seven of these years they were 
a branch of the physics department, and were controlled 
by the professor of physics. The work of the branch was 
carried on in temporary sheds, which stood at the back 
of the building which origiually served as Liverpool’s 
University College. In the year 1900 a lectureship of 
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electrotechnics was established, and this branch of study 
was made a separate department of the college. Dr. E. W. 
Marchant, D So., was appointed to tbe new lectureship. 
Meantime, steps were being taken to raise University 
College, Liverpool, to the status of a fully dignified 
university, and funds for the purpose were being con- 
tributed. One donor (Mr. David Jardine, of Liverpool) 
gave the sum of £10,000 to the funds, and expressed the 
wish that the money should be used to endow a chair of 
electrotechnics In accordance with this wish a chair was 
established, and Dr. Marchant, who had then been lecturer 
on electrotechnics for the university for about two years, 
was appointed to the professorship. Matters having 
reached this stage it became desirable that a suitable 
domicile for the newly formed department should be 
found, and it was decided to erect an adequate build- 
ing as a laboratory of electrotechnics. А site was obtained 
in Brownlow.street, adjoining the new building of the 
natural history and botanical laboratory which had been 
presented to the university by Mr. W. P. Hartley, of 
Liverpool Designs were prepared by Messrs. Willink and 
Thicknesse, architects, and shortly after the erection of 
the building began, Messrs. William Thornton and Sons, of 
Liverpool, being the contractors. The sum of £12,000 was 
provided from the university fund to cover the cost of the 
building, and £1,000 was contributed by the Lancashire 
County Council towards the equipment. The building 
was designed for utility. The elevation which fronts to 
Brownlow-street shows a structure of four storeys and a 
basement in a substantial though plain modern style and 
with a liberal ‘provision of windows, the building serving 
well as a completing wing to the natural history and 
botanical laboratory. The basement of this earlier building 
has been secured for use by the electrotechnics department, 
and, for the time, the two upper storeys of the new building 
will be used for other work. 


ARRANGEMENTS AND APPARATUS. 


The basement of the new building, together, as afore- 
said, with the basement of the natural history and botanical 
laboratory and the ground floor and first floor of the new 
building, will for the present be used for the purposes of 
the electrotechnical department. The dynamo-room, a 
standard testing room, a museum, rooms for special testing 
and experimenting work, and photometric and photographic 
dark rooms are in the basement. Dr. Marobant's private 
office and private laboratory, a galvanometer room, and 
rooms for senior students’ experimental and test work are 
situated on the ground floor. The lecture theatre, class- 
rooms, à reading-room and library, and rooms furnished 
with apparatus for pursuing investigations along special 
lines of electrotechnology, are situated on the firat floor. 

In the basement, the dynamo-room claims first attention. 
It is trapezoidal in form and averages 60ít. by 56ft. Two- 
thirds of the room form an extension of the main building, 
and have а glass roof. The walls are faced with white 
glazed bricke. The interior is accordingly very light and 
cheerful. The floor is of concrete, and on it have been built 
four rows of brick beds some 16in. high for the motors and 
dynamos. Near one corner of the room, on a separate brick 
bed, stands the principal power set. This consists of a 
two-cylinder Westinghouse inverted vertical gas-engine of 
40 h.p., with enclosed cranks and rods, coupled direct with 
a Westinghouse standard direct-current four-pole generator. 


The capacity is 224 kw. at 250 volts, the stated speed being 


300 revolutions, ‘Chis generator will produce current for 
lighting the entire building, and will also be used to 
charge accumulatore, and for demonstrating purposes. A 
Schuckert electric tramcar truck stands in line with the 
engine and dynamo, a few feet distant from this main 
power set. The truck was presented to the laboratory by 
the Corporation of Liverpool. Wood supports have been 
used to raise the truck so as to allow of the motors and 
wheels being worked. The truck has two Schuckert motors 
of 25 h.p. each, and a Schuckert controller, and is fully 
wired for use. The connections between the controller and 
the motors have been made by the students. 

A. number of motors and dynamos are now in the room, 
some of them having been lent by firms for experimental 
work and testing. Among the machines are a Fuller and 


Wenstrom three-phase generator with 10 poles and rotating 
armature; a rotary converter by the same makers, capable 
of producing single, double, or three-phase current, stated 
as of 460 volts and 22 amperes, to run at 1,500 revolu- 
tions; a Johneon-Phillips dynamo with special winding ; 
a continuous-current generator, by Siemens Bros, of 
55 volts and 85 amperes, to run at 960 revolutions ; two 
single-phase generators by Witting and Eborall; a two- 
phase motor-generator by the same makers; a Heyland 
single-phase motor and motors or dynamos by the 
Lancashire Dynamo and Motor Co., Crompten and Co., 
and J. H. Holmes and Co. Each of the beds on which the 
machines stand is provided with two pairs of foundation 
rails, so fixed that machines can be easily secured to the 
rails or be removed from them for experimenting or 
demonstrating All of the dynamos are driven by motors 
which receive current from the Corporation mains, the 
driving being at present done by belt to and from two 
main shafts. This method of driving will, however, give 
place to direct driving by motors. The wires from the 
Corporation mains are fixed overhesd in the room, and are 
carried down in open view to the motors. The wires 
between the switchboards and the experimental machinery 
have been laid in troughs below the floor. 

With regard to the provision for lighting the building, 
this is such as to admit of current being taken from the 
Corporation main or from the gas-engine generator. It is 
intended that the lighting system of the building shall 
serve an important purpose in connection with the work 
of the students. The system will be used as a load to 
be varied and studied as occasion may require, connections 
inis provided which will admit of the load being so 
varied. 

Two switchboards have been placed in the dynamo- 
room. One of these is used mainly to control the lights 
of the building. This board consists of two panels of slate 
enamelled black, and is fitted with three continuous-current 
meters of the International Electric Company's pattern, 
and with a maesive change-over switch by the use of which 
the supply of current can be taken from the city main or 
from the generator. The other switchboard is larger than 
the lighting board, and has been designed and fitted to 
enable the students to make the connections required in 
the course of their studies inthe dynamo-room. This board 
has four panels, the face being of very light-grey marble, 
Each panel is provided with a number of short screw- 
plug terminals. From the back of the board, wires 
attached to the plugs communicate with the different clase- 
rooms and research rooms. At the front of the board the 
terminale project about 3in., each one being fitted with a 
screw plug. No switches of avy kind appear on this board, 
the intention being that seran or changing over shall 
be done by the students, and by the use of the screw plugs 
and the terminals on the wires. By this means any of 
the experimental machines may be put in communication 
with any classroom, and the character of the current or 
particular effects be studied in the classrooms. All of tlie 
plugs in front of the board, and the leads from the plugs 
at the back of the board, are open to view, the intention 
as regards this board being that there shall be nothing 
which the student cannot see.” Ample space has been left 
between the board and the wall of the room to admit of 
the connections being «een with ease. 

Adjoining the dynamo-room is a spacious workshop, 
which is well supplied with modern tools. Among these 
are two lathes, a drill, and a planing machine, which are 
belt-driven by a B.T.H. motor of 2 h.p. In order to 
transmit power from the motor, and to avoid the trans- 
mission of vibration to other parts of the building, а frame 
of light girder steel, consisting of uprights and cross-pieces, 
was erected, the uprights resting on the rock foundation, 
and the small main shaft being supported by the steel 
structure. This has given the shaft a support completely 
independent of wall or ceiling, and seems well suited to 
ensure freedom for the walls and the floor above from 
vibration through the working of the machine tools. 
Repairs and alterations to apparatus will be dono in the 
workshop. It is expected that a considerable use will be 
made of the workshop by senior students in constructing 
apparatus for special work, _ | 


58 


A well-lighted apartment in the basement has been fitted 
up as & museum, and will, it is believed, prove of great 
service. Here are arranged specimens of materials used in 
the construction of electrical apparatus, specimens of tele- 
graph, telephone, and supply cables, motor parta, insulating 
materials, electric lamps’ parte, filaments, and photographs 
of electrical installations of particular interest. A senior 
studente’ laboratory, 34ft. by 28ft., is located near the 
dynamo-room. Transformer and alternating-current work 
will be carried on largely in this room. Here, two three- 
phase static core transformers of Witting and Eborall’s 
pattern, a synchronous motor of Mather and Platt's con- 
struction, and other small machines, have been installed. 

A room 55. by 13ft. has been set apart as a “ high- 
tension " room, in which high-pressure currents and effects 
can be studied. For the purpose a 20,000-volt oil-cooled 
transformer, of Witting and Eborall's construction, has 
been installed. Current for this instrument will be obtained 
from the dynamo-room. Insulating materials will be 
subjected to breakdown tests, and the action of the 
materials under varying pressures will be studied. In the 
basement there is alec a room in which the testing of iron 
and steel for magnetic properties and electrical conductivity 
will be carried out. Work of this kind will be done for 
firms outside, and reports as to the results be supplied to 
them. This room is provided with galvanometers, per- 
meameters, and other instruments for performing such 
tests. 

There are still some eight other rooms in the basement 
which will be used for particular branches of electro- 
technical study. Оле of these rooms will be devoted to 
the study and testing of electric lamps, more particularly 
with а view to comparing the duration of life of different 
lamps. A special lampholder, in the form of a circular 
drum which can be revolved horizontally, has been con- 
structed, and a switching arrangement has been made by 
which the current taken up by each lamp can be measured 
without breaking the circuit. A piece of apparatus has 
been constructed by the use of which the electrical 
pressure may be maintained automatically on lamps, 
at a constancy to within one part in four hundred. 
This is accomplished by varying the field of the 
generator. The generator is driven at a constant speed 
by a motor which receives its current from the accumulator. 
The regulating device consists of a dynamometer having a 
pointer attached to a moving system of light construction, 
the free perfod of the instrument being 14 seconds. The 
pointer actuates a relay which closes the circuit of & motor 
attached to a movable resistance in the field of the gene- 
rator. The object is to vary the frequency as rapidly as 
possible. This is accomplished by having a dynamometer 
with a quick period. The actual changes are but slow, and 
can be well followed, во that the whole variation in the lamp 
does not exceed one part in four hundred at anytime. By 
means of this apparatus lamps can be tested under definite 
conditions as regards voltage. Variations in efficiency are 
determined by photometric tests. Lamps are tested under 
ordinary conditions—subject, that is to say, to the varia- 
tions in pressure on the town mains. Another room is 
fitted for photometric work and with instruments to 
measure the efficiency of electric lamps and the amount of 
energy consumed. A room 5916. by 35ft. has been set apart 
for standard instruments, which will be compared periodi- 
cally with the standards at the National Physical 
Laboratory that accuracy may be maintained. A emall 
battery of some 20 cells will be provided for use ia 
standardising. Two other rooms, each 27ft. by 20ft., have 
been set apart for research. One of these rooms is pro- 
vided with a high-frequency Daddell oscillograph for ascer- 
taining losses occurriog in dynamos and motors, especially in 
pole-pieces. Eddy currents will be a subject of special study. 
One room will be used as a teat-room for meters. Many tests 
of this kind have been made by the department in the past. 
The energy required for these roome will be controlled by 
a special ewitchboard in the meter-testing room. The 
board is connected with the main board, and can be con- 
nected with dynamos or cells or with any part of the build- 
ing. The cables from the board to the dynamo-room lie 
in a trough filled in with bitumen, which passes below the 
surface of an outer quadrangle, 
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On the ground floor the galvanometer room claims, 
perhaps, first attention. Among the instruments in this 
room are three ballistic 5 two of Crompton 
and Midgett’s and one of Nasmyth and Mather’s construc- 
tion. Most of the work will, however, be done by galvano- 
meters of a kind made at the laboratory. With these a 
spot of light is used to give the reading on the scale. The 
chief parts of the instrument are: a strip of celluloid on 
which the scale appears and which is fixed edgewise ; 
below this acale is a small cylinder which contains a Nernst 
lamp; some 4ft. from the lamp tbere is another cylinder 
in which a small mirror is fixed. The light of the lamp is 
projected on the mirror and is reflected by the mirror on 
the back of the celluloid scale. The observer stands in 
front of the scale. Owing to the transparency of the 
celluloid, the spot of light shows distinctly through the 
scale. The movements of the needle can be observed by 
the spot of light even in daylight owing to the power of 
the Nernst lamp. Eight of these galvanometers are now in 
use. For special measurementa and Wheatstone bridge 
work а galvanometer of Nalder Bros. and Thompson's 
make will be used. 

A junior laboratory on this floor possesses an item of 
equipment worthy of note. This is a switchboard, with a 
face of light-grey marble, which is fitted in a manner 
similar to tbatof the experimental board in the dynamo- room, 
а number of screw-plag terminals appearing оп the face of 
the board. When using this board, as in the case of the 
larger main board, students will have to make all desired 
connections by means of the screw terminals. No switohes 
of the ordinary handle or lever types are provided. The 
board is connected with the main battery, which is in an 
adjoining room. The battery contains four sets of 10 
cells each and two of nine each, there being Tudor, 
Chloride, and Electrical Power S Companies’ cells. 
A pressure of 120 volta can be obtained from the cells. At 
the switchboard the cells may be connected in series or 
parallel, and may be connected with different rooms. 

The lecture theatre of the laboratory is on the first 
floor. It ів a cheerful room, with modern appointments, 
and will seat 130 people, and is provided with a lantern, 
screen, large blackboard, specially constructed demon- 
strator’s table, and means of connecting instruments in use 
on the table with the dynamo-room, the main battery, 
and other rooms of the building. A connection may be 
made with any machine in the dynamo-room, so that a 
demonstration into which the individuality of the machine 
may enter may be given in sight of the studentes. 
Another room in this floor is provided with a valuable 
piece of apparatus in the form of a Duddell oscillograph, 
which will be used chiefly for showing the wave varia- 
tions of alternating currents. Here, again, terminal con- 
nections have been provided by which current can be 
brought from any dynamo in the machine-room, and be 
made the subject of observation by the demonstrator and 
the students. 

As the work of the department adjusts iteelf and 
develops, rearrangements of rooms and apparatus will no 
doubt be made. The facts which stand out most strikingly 
are that the present arrangements afford the use of many 
valuable modern machines and instruments, and special 
facilities in the form of connecting wires, by which the 
output of the generating machines may be available and 
the behaviour of the machines be studied in the lecture 
theatre and the classrooms. The electrical fittings of the 
laboratory, it may be mentioned, were supplied by Messrs, 
John Hunter and Co., of Liverpool. 


THE MUNICIPAL TRAMWAYS ASSOCIATION. 


Visit to Reading and Henley. 


On Thursday, July 6, through the kind invitation of 
Mr. Councillor A. H. Bull, J.P., chairman of the Reading 
Corporation Tramways Committee, the members of the 
Municipal Tramways Association attending the conference 
in London journeyed to Reading by special train, leaving 
Paddington at 11 o'elock and arriving at Reading at 11.45, 
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The members, who were accompanied by a large number of 
ladies, were received at the station by Mr. Walter Binns, 
general manager and engineer of the Reading Corporation 
tramways. The party were conducted to the town hall, 
which was tastefully decorated for the occasion, and at 
noon the party were received by the Mayor of Reading 
(Martin J. Sutton, Esq., J.P.) and Mr. Councillor A. H. 
Ball, J.P., and Mrs. Bull, in the Council-chamber, and the 
mayor formally welcomed the association to the ancient 
borough, expressing his gratification at the privilege of 
receiving the members of the association. Subsequently 
the party adjourned to the large town hall, where a first- 
class luncheon was provided through the kindness of Mr. 
Ball. The tables were magnificently decorated, and daring 
the assembling of the guests and the luncheon the organist 
discoursed sweet music on the fine organ in the hall, which 
was highly appreciated by the guests, some of the 
pieces being encored. An interesting souvenir of the 
occasion was prepared by Mr. Binns, giving the names 
of the principal officers of the borough and members 
of the Tramways Committee, the menu and toast list, 
and a brief sketch of the tramway system and places 
of historic interest in connection with the ancient borough. 
The description of the beauties of the Thames from 
Caversham to Henley, and the chief points of interest 
seen from the river, was instructive and much appreciated 
by the guests, and will no doubt be retained by them 
as a pleasant reminder of what proved to be a most 
delightful excursion. A short toast list was gone through 
at the close of the luncheon, and the party then walked 
through the Forbury Gardens, where the flower beds were 
most beautifally laid out, to the ruins of the old abbey, 
where the whole of the party were photographed. The 
steam launch England,” the largest launch on the Thames, 
was requisitioned by Mr. Bull, and the party embarked 
at Caversham Lock and proceeded down the Thames to 
Henley, tea being served on board during the trip. On 
reaching Marsh Lock, Mr. C. R. Bellamy, of Liverpool, took 
the opportunity of expressing to Mr. Walter Binns, on behalf 
of the president and members of the association, their best 
thanks and appreciation of the admirable arrangements 
which had been made for their comfort and pleasure, and 
which had been s0 ably carried out, and assured him that 
they would long remember their visit to Reading, which 
had been so very enjoyable. Mr. Walter Binns in a few 
words acknowledged the vote of thanks, and stated that it 
had been a great pleasure to him to see the members of 
the association at Reading, and that what he had been 
privileged to do in making the arrangements for their 
visit had also been a very great pleasure. He also 
referred to the great kindness of Mr. Councillor Ball, 
who had so generously entertained the association, 
and who had spared no pains nor expense to make 
their visit an exceedingly happy and memorable one. 
Tho launch then proceeded towards Henley, and moored 
some little distance above Henley Bridge. Through 
the kindness of the Mayor of Reading members were 
permitted to go on to the lawns at Phyllis Court, for a 
nominal sum, from which a splendid view could be had 
of the regatta and, later in the evening, the fireworke, 
the lawns being opposite to the winning post. Concerts 
were given during the evening in the grounds. Members 
returned to London later in the evening, and all who took 
part in ће day's proceedings will retain a pleasant recollec- 
tion of the occasion for many years to come, 


THE ADMINISTRATIVE COUNTY OF LONDON AND 
DISTRICT ELECTRIC POWER BILL. 


Yesterday morning in the Westminster Hall this measure 
came on for consideration by a Select Committee of the 
House of Commons, consisting of Sir James Kitson (chair- 
man), Sir Herbert E. Maxwell, Mr. Frank Edwards, and 
Mr. Ratherford. 

The promoters were represented by Mr. J. D. Fitzgerald, 
K.C., Mr. Honoratus Lloyd, K.C., Mr. Charteris, Mr. 
Macassey, and Mr, Thomas Richardson. The Bill was 
opposed by the City Corporation, the London County 


Council, some of the borough councils, the Westminster 
City Council, the East and West Ham Corporations, some 
of the local authorities in the outlying districts, and several 
electrical, gas, and other companies, Mr. Balfour-Browne, 
K. C., Mr. Freeman, K. C., Lord Robert Cecil, Mr. Court- 
hope Munroe, and Mr. Vesey Knox were among the counsel 
for the opponents to the Bill. 


Mr. FITZGERALD, in outlining the Bill, gave & statement 


of the promoters' scheme, this necessarily beiog on much 
the same lines as those followed before the Lords’ Com- 
mictee. 
generating stations on the banks of the Thames, where 
they, unli 

situated for a supply of cheap seaborne coal and water for 
condensing. Та regard to the plaint of the oppononts 
respecting unfair competition, he mentioned that last year 
the existing undertakers only derived 8 per cent. of their 
income from the supply of power. 
in the Metropolis for industrial purposes, the quantity of elec- 


He stated it was proposed to establish three large 


e the existing companies, would be conveniently 


Of the 456,000 h.p. used 


trical energy soemployed represents по morethan 16,000 h. p. 
He reiterated the points made before the Lords' Committee 


regarding the economy in generation, saving of capital 


expenditure to individual concerns, and the facilities afforded 
to industries generally by a supply of cheap. power, and 
instanced the case of the Tyneside Electrical Company, 
which in a large measure has supplanted ateam. Farther, 
the Lords’ Committee had inserted additional protective 
clauses in favour of the existing companies beyond the 
usual clauses originally included in the Bill. As some of 
the opponents of the Bill had objected that the promoters 
might extend by specious methods the limited lighting 
powers asked for, the promoters had agreed that in no . 
case should more than 20 per cent. of the energy supplied 
be used for illumination. New provisions inserted in the 
Bill as the result of the hearing before the Lords' Committee 
provided that where the promoters obtained leave to supply 
power in the same districts as the authorised undertakers, 
they shall do so under the same conditions as the latter; 
and that the Board of Trade shall have power to impose 
regulations upon the promoters regarding the compulsory 
laying of mains. Since the measure was before the Lords 
Committee, the Stepney Borough Council, one of the most 
successful municipal electric light undertakers in the 
Metropolis, had provisionally agreed to take all energy 
which their present works could not generate on schedule 
rates expected to average 66d. per unit. The Council 
agree to supply power consumers at an average charge of ‘8d. 
per unit, at against the present charge of 1d. per unit. This 
would save contemplated extensions which were expected to 
cost £250,000. The Barking Council was prepared to transfer 
its undertaking to the company, and the Bexley Urban 
District Council had also come to an understanding with 
the promoters respecting the supply of energy, which was 
expected to result in current being provided to the consumer 
at reductions of 30 and 40 per cent. respectively upon those 
now ruling. The Wandeworth Borough Council have 
petitioned against the Bill on the grounds that they were 
not included in the industrial areas, as they should be. 
This showed that the Council appreciated the advantages 
of the Bill. It should be noticed that all the supply com- 
panies at present at work had their power stations either 
within the industrial area or outside the area of the Bill. 
He held that there would be no competition in the non- 
industrial area. The London County Council had called 
no witnesses before the Lords’ Committee, and their chief 
objection appeared to be that there was no purchase clause, . 
This was the case in all Power Billa, and the sliding scale 
was introduced in them to replace this clause. The company 
were willing, however, to introduce such a clause, and left 
it to the committee to settle now the wording of the same, 
and a reasonable period before it should become operative. 
In conclusion, he stated that the Bill was an effort on the 
part of a number of gentlemen in combination to give & 
cheap supply of electric power where it was most needed. 
Mr. C. H. MERZ, under examination, repeated a great 
deal of the evidence given before the Lords’ Committee as 
to the advantages of electrical power distribution. He 
dwelt at length upon the adaptability of electric motors 
for factory driving, and upon the low coat of repairs, 
as compared with isolated steam-engines. The Tyneside 
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scheme had proved this to be the case, and it was most 
difficult for power distribution to succeed in areas where 
coal was cheap. Hence the London scheme would have an 
advantage in this respect. The coal required for electric 
power distribution was less than 2lb. per horse-power-hour, 
as against between 5lb. and 7lb. with small steam plants. 
The reason why certain of the Power Acts had not 
been put into force was because the promoters had given 
away too much in clauses. A number of tables were then 
put in as evidence and described in detail to show the 
probable power consumption within the area. The tables 
as to cost of supply were generally the same as those given 
before the Lords’ Committee. The financial statistics 
relating to the existing lighting authorities were new, and 
were based on tha evidence given by the opponents of the Bill 
in the House «f Lords. The average expenditure on 
existing generating stations was given as £505, 
the works’ cost per unit generated 0984, the total 
works’ cost, inocludiog capital charges, 1:78d. Only 
74 per cent. of the revenue now obtained was 
for the supply of power. The average size of the 419 
engines now installed in the 51 stations was 351 kw. The 
average priee obtained for power by the existing under- 
takers was 1:9490d. per unit. There were special cases 
where a lower price was charged, and this was frequently 
below the cost price. The deficit was then made up out of 
the lighting or tramway charges. It was unfair to compare 
special charges to individual consumers with the average 
charge proposed under the Bill. The hire of motors and 
the giving of expert advice to intending consumers was 
essential to the success of a power scheme, and had 
conduced to the spread of the Tyneside undertaking. In 
certain cases guarantees were given as to the reduction in 
cost which would result from the change over to electric 
driving. 

The committee adjourned until 11.50 this morning, when 
the examination of Mr. Merz will be continued. 


PERSONAL. 


The Oorporation of Western Egypt have appointed as ite general 
manager in Egypt Mr. W. О. Beckett, M. I. O. E., until now chief 
engineer of the Bengal-Nagpur Railway. 

Mr. Joseph Dagdale has been appointed tramway manager to the 
Aston Oorporation, rendered vacant by the retirement of Mr. A. 
Ooveney, who has been appointed tramway manager at Erith. 

The salary of the electrical engineer at Dover (Mr. L. W. Wood- 
man) has been increased from £550 to £425 per annum, as from 
Jan. 1 last. 

Р. Soarr, of Melton Mowbray, hae been engaged as switchboard 
attendant and driver at Loughborough at 25s. per week. 

Mr. Robert Foster has been appointed resident electrical engineer 
at Aston at a salary of £500 per annum, tho appointment to take 
effect as from Jan. 1, 1905. 

We understand that the salary of Mr. D. Smith, the assistant 
electrical engineer of Tunbridge Wells, has been increased by £25. 

The salary of Mr. R. E. Meade, electrician in the electrical depart- 
ment, Stafford Town Oouncil, has been increased from £150 to £176 
per annum. 


FORTHCOMING EVENTS. 


Permanent-Way Institution. — Summer convention begins on 
July 21, continuing till July 27, in the course of which a visit will 
be paid to Holland. 


New Publications.— We have received the tenth 
edition, twenty-third to twenty-seventh thousand, which is 
considerably enlarged and well supplied with numerous 
diagrams and formule, of a text-book on practical physics 
by Friedrich Kohlrausch. The book is published, as its 
predecessors, by G. B. Teubner, Leipsic and Berlin. The 
formule are mainly arranged upon the proposals made by 
the German Physical Society, but in some cases the author 
has endeavoured to expunge inconsequences and to amalga- 
mate differences so that as much as possible the same letter 
is used to denote the same constants. The Physical Review 
(New York) dated June contains Chapter II. of an article 
on “Infra-red Absorption Spectra,” by W. W. Coblentz; 
“The Electric Arc in a Vacuum," by C. D. Child; and 
minutes of the proceedings at the twenty-eighth meeting of 
the American Physical Society. 
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TRADE NOTICES AND NOVELTIES. 


Are Lamp Lowering Gear. 


The London Electrical Firm, of George-street, Oroydon, have 
recently introduced an improved contact and suspension device for 
arc lamps, and aleo a self-sustaining winch which can be used in con- 
nection with the same. Both of these are illustrated herewith. The 
contact device, shown in Fig. 1, is exceedingly simple in its action. 


The actual contacts are made between the two spring rings of the 
piston-ring type, which can be seen in the illustration, end two similar 
rings, which are contained in the fixed socket. The pin seen at the 
top of the plonger ie used to take the тү of the lamp when in 
sition. ана engages in grooves, w are constructed on the 
aide of the et in sufficient numbers to prevent there being en 
necessity for the plunger to have a definite angular position wi 
respect to the socket, The shapes of the grooves are such 
that the pin engeges irrespective of the angular position of the 
plunger. In order to lower the lamp, it has first to be raised slightly 
higher, and this carries the pin to points in the ves at which free 
presages for lowering are obtained. This contact device looks some- 
what bulky in the illustrations, but it is only 84 in. long and 7ш. in 


Fic. 2. 


diameter. The winch illustrated in Fig. 2 is a most interesting piece 
of apparatt s, which we cannot describe in detail owing to the patents 
being uncompleted. The great feature of the winch is a new m oal 
movement which gives a reduction of 4 to 1 between the handle and 
the drum containing the wire rope. For this movement no pawis or 
gear wheels are required, and yet the dram will sustain the weight of 
the arc lamp in any position. The winch for holding 40ft. of 5 in. 
wire rope ог 20ſt. of jin. rope is only 5jin. diameter oy 5jin. deep. 
This wil come into any ordinary arc lamp column, but the winch 
can also be fixed on the outside of the poles if desired. With this 
combination of winch and contact device, street arc lamps can be 
trimmed much more аре шовку than by means of а tower wagon, 
which involves heavy labour charges for transport. 


APPOINTMENTS VACANT. 

Boreugh Electrical Engineer, Oheltenham. ; 
annnm. Applications by 18th inst, See advertisement in last issue. 

Borough Electrical Engineer, West Bromwich. Salary, £300 
рег snnum. Applications by July 17. 

on Electrical , Hull municipal technical 
school. Salary, £200 per annum. Applications, on forms, to J. T. 
Riley, D. Se., director of studies, by 15th inst, See advertisement in 
last issue. 

Electrical Engineer as manager to lighting and power contractors, 
See advertisement tn last issue. 

Assistant Electrical Engineer, Acton Urban District Council, 
Salary, £130 per annum, Applications by 12 noon on July 18, See 
advertisement. 

Electric Light Canvasser, Limerick Oorporstion ; { £100 per 
annum, 
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2 besides, for the sum of £5,0CO, the Traction Oo, hsving acted 
INTELLIGENCE. the capacity cf а нА trust 
Tbe Mexborough 


LEGAL 


BIDEFORD AND APPLEDORE RAILWAY. 


In the King’s Bench Division on Monday the hearing of the action of 
the British Electric Traction Co. against Cherles Chadwell, the con- 
tractor of the Bideford and Appledore Light Railway, in which the 
plaintiffe claim £8,000 for non-completion of works, was commenced. 

Mr. Jervis, the engineer of the railway, said he often remont trated 
with defendant on the dilatory way the work went on. He replied 
that he was not getiing his payments regularly, and that the Iccal 
authorities threatened ап ірјаосііор if he proceeded, and he also oom- 
pleined of the manner in which he had been dealt with in connection 
with his Devonport Diatrict Tramways contrect. 

After hearing farther evidence the hearing was adjcurned. 


QUESTION OF FARES. 


Before Lords Justices Romer aud Mathew, in the Court of Appeal. 
on Monday, Mr. Roskill, K.O., applied on behalf ot the defendants ia 
the case of Ramsay v. the London United Tramways (1901) for a stay 
of execution pending an appeal frum verdict and jadgment before Mr. 
Justice Bucknilland s jury. The pleiptiffa саве was that for failing 
to pay his tramway fare of one penny he was taken into custody, as he 
said, by the direction of the tramway company, which was denied by 
the company. The plaintiff was charged by the police with using 
obrcene langusge, and also by thetramwsy company with non-payment 
of the fare. At the trial a verdict was returned for the pleintiff for 
one farthing dame ges for the alleged false imprisonment and £20 
dameges for the alleged malicious prosecution. Their Lordships 
g anted the stay on defendants paying £20 into court aud paying the 
plaintiff's solicicore the taxed costs on the usual undertaking to return 
them if the company’s apreal proved successful, 


GARCIN RENAULT ELECTRIC CARS AND ACCUMULATORS. 


The oreditors and shareholders of this Oompany met at the Oarey- 
street office of the Board of Trade, Lincoln'e-inn, W.O., on Tuesday, 
when Mr. Winearls (assistant-receiver) reported that an approximate 
tt.t'mert had been lodged under the liquidation, showing total 
liabilities £35,984, a дебојеосу of £2,703 in assets to meet the liauilitics, 
and a total deficiency of £2,773 to the contribut ries. 
of a quorum, the matter was formally adjourned for а week, when, if 
no resolution is pissed, the liquidation will remain in the hands of the 
offi is] receiver. 


COMPANIES’ MEETINGS AND REPORTS 


EDMUNDSON'S ELECTRICITY. 


The eighth ordinary general meetirg of this Oompavy was he'd last 
week at the Westminster Palace Hotel, Viotoria-stret t, S. W., Mr. 
Francis E. Gripper, M.I E.E. (chairmen and maneging director of the 
Company), presiding. Particulars of the report for the year appeared 
in our issue of the 30th ult. 

The CHAIRMAN, after reviewing the pot ition generally, stated that 
the total investments in subsidiary companies, taken at par value, 
amounted to £1,253,789. The reserve agairst those investments had 
increesed during the last year by £7,320, making а total of £172,705. 
8s, 2d. This increase of reserve was much smaller than for the 
previous Iun when a very large amount was added to roserve. The 
valus of these investments was incroasing from year to year, and the 
directors anticipated that it would not be necessary to continue to add 
to this reserve to so great an extent; iu fact, they hoped that a con- 
siderable portion of the reserve that had been te’ aside in this manner 
would so increase in value that it may properly be tiken at par value, 
and thus increase the profita during the next few years. He concluded 
by formally moving: That the eighth annual report and stat ment 
of accounts for the year ended March 31, 1905, be, and are hereby, 
adopted, and that, as recommended therein, a final dividend at the 
rate of 9 per cent. per annum for the half-year be psid on the 10 000 
old ordinary shares, making 7 [er cent. for the year, and that a divi- 
dend at the rate of 7 per cent. per annum be paid ор the 10 000 new 
ordinary shares,” 

The resolution was curied unanimously. 

Mr, J. W. Edmundson was re-elected a director. 


NEW GENERAL TRACTION. 


The ninth annual general meeting of the New General Electric 
Traction Oo. was held at the offices last Mek, Baron Emile 
B. d'E:langer presiding. 

The CHAIRMAN ssid that they would see that the policy of the 
Board of reduciog expenses as much as possible had been pursued in 
the past year, and that the general expenses, which amounted to 
£3,272 iu 1904 and then already showed a reducticn on the year 1905 
of some 20 per cent., had been reduced to £2,536, showirg a farther 
reduction of £686 —practically a further 20 par cen“. — 8 that in two 
years the general expens 36 had been cut aown about 40 per cent. 
The amounts received in dividends from sub.compsnies showed an 
increase over the yesr 1904 of £2,675, and of £35,724 over the year 
1902. N system was now completed, and they had 
received the whole of the securities to which they were entitled—:.c., 
£170,000 bonds and £139,000 shares—and they would be creditors, 


towards the subsidiary company in 
company, receiving repayment by instalmei t. 
Act had since the date of thie balance-aheet been disposed of for 


сор tingent liabil:t'es. 
and the net result of the year had been a loss of £6,855, after paying 
all the interest on debentures ard loans, which really was a loss of 
only £4,644, «s, to compare with the previocs year, they ought to 
have given themselves credit for £2,211, representing the dividend 
from Coventiy. The Chairman sid he thought they bad now reached 
the minimum ехрерве at wh'ch the busines of the Company could be 
effectively carried on. 
the Company at £16,902; but to that must be added another El, ((CO 
for interest on, in round fures, 220, COO of 5 per cent. moitgage 
debentures, s» that the fixed charges were really £17,9CO. withcut 


In the absenc: 


the sum of £2 500, and the Company had been relieved of heavy 
The amcuot of cash in hand was £6,326, 


Last year they estimsted the fixed charges of 


taking into consideration any sinking fund for the debentures. 
Against these fixed charges of £17,900 they had this year a net 
income from the sub-companies of £12,(89. For the year 1904 
the Philadelphia tramways showed а net profit of 25,657; 
this year the grots receipte have shown a good expansion. The 
receipts up to June 18, J9C4, amounted to £6037; the receipts 
to June 18 this year smounted to £7,632. For the first half. 
year he was afraid that little of the increased gross represented net 
increase, because the 40 odd snowstorme in the city of Philacelphia 
during the winter had naturally entailed a considerable increase in the 
cperating expenses. He had every reason to believe that duricg the 
summer they would reap the benefit of the increase in the gross 
receipts, which was satis‘actory. The Norwich company was more or 
less in statu quo. The Eastern Counties had not shown any signe of 
increasing activity and returning prosperity, and tbe receipts of the 
tramways in Norwich were, consequently, affected by the bad times 
from which that important city was suffe:ing, though a 5 per cent. 
dividend was paid for the year 1903-1904, sgainst 24 per cent. for the 
preceding year. Coming to the Coventry tramways, the Chairman 
stated the year 1904 showed a decrease of £1,232 in the net; 
but that decrease was entirely owing to the lois of earnipge 
consequent ороп the disorganisation of the traffic, caused by the 
relaying of the old lines and the construction of the extensions, 
That work had now been concluded, and so far the traffice were of a 
very promitiog nature. They would now understand that, after a few 
deferred payments that had to be made, both in respeot of Philadelphia 
and Coventry, the era of large capital expenditure had been definitely 
cloeed, and the New General Traction Oo. would depend entirely upon 
the revenues derived from its геа com panies. 

TLe report was unanimously adopted, and the Hon. A. G. Brand, 
M.P., re-elected a director. 


MARCONI’S WIRELESS TELEGRAPH. 


An extraordinary general meeting wss he'd on Tuerdsy at the оЁсзв, 
18, Fin ch-lane. E O., for the purpose of passing resolutions altering the 
articles of a:socistion in which was provided a clause having for ite 
object the increasing of the Company's capital to £500,000 by the 
creation of 200,000 further shires of £1 each. 

Mr. Оотывевт HALL, who presided, formally moved the ado; tion of 
the resolutions, Ia doing so he observed that certein of the resolu- 
tions were brought forward in order to met the wishes of the share- 
holders, who were deairous of seeing the shares of the Oompany quoted 
in the Stock Exchange official )ist. The 1esolution having reference to 
the increase of capital was considered necessary in view of expansion cf 
the business, but any new issue of shares that might be deemed desir- 
able would, in the first instance, be is:ued to the sharebolders, 

Mejor FLoop Pause seconded the resolutions, which were oari ied 
unanimously. 


EASTERN TELEGRAPH. 


The Eeitern Telegraph Co. announce that, sabject to final audit, 
the accounts show, altar psyment of int rest on the 4 per cert. 
mortgage debenture stock, the dividend on the 34 per «ent. prefer- 
ence stock to March 31, and an interim dividend of £1. 53. per 
cent. on the ordinary stock to Dec. 31 last, a balance available 
tufficient to pay a бов! dividend of £1. bs. per cent. and a bonus 
of £2 per cent., both free of income tax and payable on July 26, 
ma kin g. with previous payments on account, a total distribution of 
7 per cent, on the ordinary stock for the year ended March 31. 


NATIONAL TELEPHONE. 


The report for the half year ended June 30, t» be presented at the 
meeting on July 20, states thas the income accrued in respect of the 
business cf the half-year amounts to £1,086,507, an increase of 
£101,233, Workirg expenses for the half-year amount to £630,250, 
an iacrease cf £67190. The net result for the half-year (after deduct- 
ir g the Poet Office royalties, amc uating to £100,637) іва profit balance 
of £355,618, an increase of £24,146. The rentals carried forward for 
unexpired terms of г аопіра contracts amourt to £1 018,882, an 
increase of £81,585. Out «f the ava‘lable balance of £268 616 shown 
by the net rever us account the Board recommend the paymer t (ог the 
half-year of a dividend at the rate of 6 per cent. per annum onthe fist 
and second preference shares, Б per cent. per annum on the third 
preference tha res, 6 per cent. per annum on the preferred t toch, and 
5 per cent. per annum on the deferred stock. It ie also proposed to 
transfer £110.CO00 to the reserve fund and to carry forward the balance 
of £9,699. The sum of £477,156 has been expended on capital account 
during the helf. year in the erection of 22,405 additional exchar ve and 
private stations and in the construction of underground works, 
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NEW COMPANIES REGISTERED. 


Johnson Secret Wireless Telegraph and Telephone Testing 
Syndicate, Limited.—Oapital, £15,000. "Objects: t» acquire the 
interests and patents of the vendors in the Johnson eyatem of recret 
wirelees telegraphy and telephony, together with all subsequent 
improvement: thereon by the inventor; to test and develop the said 
system ; to promote an exploitation company, to be called the Johnson 
Secret Wireless Telegraph and Telephone Oo., Limited, the nominal 
eapital of which is intend:d to be £259,000. Regis:ered office: 40, 
Kiog - street. Cheapside, E. O. 

Dewsbury Electric Manufacturing Co., Limited. a pital. 
£5,000. Objects: to acquire the business of friction, derrick, and loco- 
motive crane overhead traveller makers, machinery merchants, and 
g-neral engineers, carried on at 22, List Thills- road, Bradford, and 
els whera as Roberts aud Kaye; to adopt ап sgreement with О. Н. 
Kaye, W. G. Thomson, and J. Bentley, ani to carry ou the said busi- 
ness and that of electrical engineers, manufacturers of and dealers in 
electric, magnetic telegraphic telephonic, and other appli«noes and 
apparatus, etc. Registered office : Eogineeriog Works, Kilp‘n-hill, 
Heckmondwike. 

Musselburgh and District Electric Light and Traction Co, 
Limtted.—Capital, £120,000. Objecte: to carry on the busincs: of 
railway and tramway proprietors, suppliers of electric light and power, 
eleotriosl eogineers, and the like; to adopt an agreement with the 
National Electric Construction Oo., etc. Registered office: Queen 
Aune’s-chambers, West miuster, S. W. 

X Electric Aooumulator Co., Limited.—Capita!, £60 000. 
Objects : to acquire from E. L. Oppermann, of 21, Ashworth-mausions, 
Elgin-avenue, W., the bevefit of certain existing inventions in relation 
to the manufacture of plates for secondary batteries or accumulators, 
eto. Registered осе: Leadenhall-street, E. O. 


Lien Registered. 


Chiswick Electricity Supply Corporation, Limited. — Issue on 
Jude 21 of a debenture for £100, part of a series created by re:o'utions 
of Nov. 2, 1900, and March 8, 1901, t» secure £50,020, charged on the 
Company's undertaking and property. present and future, inoluding 
uocsalled capital. Holder, Mies Н. Heybourne, Clive Cottage, The 
Warren, Manor Park, E. No trustees, Total amount previously 
issued of same series, E33, 700. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Leicester.—Tenders are required for talephone cables, eto., for the 
Water Committee, Tenders by July 17. 

Bath.—The Oorporation invite tenders for a storage battery. 
Tenders by July 17. Bee advertisement. 

Turnu-Severin (Roumania).— The Mayor invitis tenders for the 
electric lighting of the town. Tenders by Sept. 10. 

West Ham.—The Council invite tenders for the erection of tram- 
ay зе and car depot, Greengate-street, Plaistow. Tenders by 

uly 25. 

Olympia 1905 Exhibition.—The Exec:utive Oommittee invite 
tenders for the loan or hire of 300-kw. direct-coupled steam set. See 
advertisement. 

South Shields. —The Town Council invite tenders for the lying 
of the permanent way for the service line to thecar-shed in -road. 
Tenders by 22nd inst. 

Leeds. —Tenders are invited for the supply of lamp-pillars, irons, 
carriages and farniture, and glass for lampe for one year, for the Street- 
Lighting Oommittee. Tenders by Jaly 18. 

Brussels.—The Government Telegraph Department require tenders 
for 14,700 pine telegraph poles. Specification 76 may be obtsined 
from their office at Bruesels, Tenders by Aug. 9. 


Alicante (Spain). —The Harbour Board (Junta des Obras del Puerto) 
require tenders for two electric cranes, capable of lifting 10 000 ko. 
aod 1,500 ko. respectively. Tenders by Sept. 15. Estimate, 
107,010-10 pesetas. 

Loughborough. —Tenders are invited for the supply of materials 
aud stores for the year ending Jaly 31, 1906, for the electricity works. 
Tenders to the Borough Electrical Eogineer by Jaly 18, See adver- 
tisement in last issue. 

Calanas (Spain)—The Municipality require tenders for the 
installation and working for 10 years from Jan. 1, 1906, of the electrio 
lighting of the town. Tenders by Jaly 27 to the Alcalde of Calanas, 
province of Huelva, Spain. 

Stalybridge.—The Stalybridge, Hyde. Mossley, and Dukinfield 
Tramway and Electricity Board require tenders for the suoply, delivery, 
and erection at the Stalybridge sub-station of a 400-kw. motoi- 
generator, together with the necessary switchgear for same. 


Merthyr Tydfil.—Tenders are invited by the Urban District 
Oouncil for the erection of refuse destructor plant capable of effectually 
burning 120 tons of refase per day, together with all buildings and 
contingent works connected therewith. Tenders by Sept. 1. 


Neath. —The Rural District Council invite tenders for the supply, 
etc., of electric light and power mains, sub stitions, switchboards, 
feeding pillars, switch pillars. excavations, and other works in connec- 
tion within their area. Tenders by July 17. See advertisement, 


Leeds,—Tenders ате invited for the supply of lamp-pillars, irons, 
carriages and furniture, and glass for lamps for one year. Forms of 
tender and specification may be obtained, and samples inspected, at 


tbe office of the Superintendent of Street-Lightiog, Springwell-street, 
тика, from 9 to 11 a.m. daily. Tenders by 10 a.m. on 
July 18. 

Stourbridge.— Tenders are required for the wiring of the workhouse 
buildings for electric light, also for the installetion of a plant for work- 
ing the same; also for the installation of ges pipes and fittings, 
aovording to spesifioat;'on which can be seen at the Clerk's Office, 
Tenders to Mr. George Francia James, clerk to the Guardians, 19, 
Hagley- road, Stourbridge, by 12 noon on July 18. 


Ebbw Vale (Mon.).—Tenders are invited for the following, for the 
Ebbw Vale Urban District Council : (S2ction A) cables; (B) overhead 
lives ; (О) street lampe and fittings ; (D) met:re. Specifications, eto., 
may be obtained at the offices of the consalting engineer, Mr. Reginald 
P Wilson, 66. Victoris-street, Westminster. Tenders to the Olerk of 


the Ebbw Vale Urban District Council by 12 noon on Aag. 6. 


Dubiin.— Tenders are invited for the supply of three electric loco- 
motives for baulage of refuse wagons on the city tramways; nearly 
1,0CO yards run of street tram tracks and electricity mains, overbe d 
trolley wires, with street poets and connections ; two electric and one 
etesm capstan, etc. Sf ei fi dation, etc., may be inspected at the office 
of the city engineer, Mr. Spencer Herty, City Hall, Dublin. Tenders 
to the Chairman. Oleaneiog Committee, 3, Oork-hill, Dablin, by 
12 noon on July 25. 

London, 8.W.—The London Oounty Council invite tenders or the 
r0adwork and platelayiog required for the reoont t eue tion for electrical 
t-action on the conduit system of the tramways (a) from the authorised 
tramways in Red Lion - street, vie York road, Battersea Park- ros d, 
Nine Eims-lane. Albert-embankment, acd Lambeth Palace-road to 
Westminster; (L) slong Lambeth-rcad ; and (c) along Faloon - road; 
and for the execution of cei t iin paving works in connection therewith, 
Tende:s by 18th inet. 

Erdingtom.—Tenders are required for the cooetruction of Section 
No. 1 of the Erdington tramways, comprising the lsying of the per- 
manent way, inclading copper bonding, wood block paviog, and other 
works incident d to the lsying of about 24 miles of double-track tram- 
way, for the Tramway Committee. Tenders to the joint engineers, 
Mr. Robert Green (of Messrs. Pritchard, Green, and Oo.), of 37, 
Waterlo».street, Birmiogham, and Mr. Herbert H. Humphries, engi- 
neer to the Council, Public Hall, Erdington. 

Municipal Board ef Mussoorie (Iadia).—The Municipal Board 
invit» tenders for the supply, delivery, and erection at sites, in cən- 
plete workiog order, of the following plant: (а) etse power pipes; (/) 
water-motors; (c) alternatora with excitors ; (d) switchboards with 
iostruments and apparatus; (e) traneformers; (/) induction mot rs; 
(y) pumps; (^) workshop machines. A'so for tne supply and delivery 
of the following: (a) bare copper wire for overhead meins; (^) insulato:e 
and lightniog atresters ; (c) arc and incandescent lempe ; (4) telephone 
¢qaipment ; (e) workshop tools; (/) general stores, Tenders by 
Oct. 23. Bee advertisement. 


RESULTS OF TENDEBS. 


Darlington. —The Council have accepted the tender of Oox-Walkere, 
Feeths nis, Darliogton, for swit:hboerd extension and booster. 

Gillingham.—The Ооор 311 have sccepted the tender of Babcock ar d 
Wilcc x, Oriel House, Farringdon.street, London, E. O., at £1,010, for 
one water-tube boiler and superheater. 

Lynmouth. —The following tenders have been accepted for a 100-kw, 
hydro-al ernator: Escher, Wyss, and Oo., Zurich, hydraulic portion; 
British Thomson-Houston Oc., Ragby, alternator portion. 

borough.—The Council have accepted quot tions of tle 
Union Electric Оо. for four electric arc lampe at £25 ; and Hardy and 
Padmore, Wo:cester, for four lamp columns, at £11. 1s. each. 

Bradford.—The Council have accepted the tsnder of the We beter 
Electrical E»gineering Oo., Thornton-rosd, Bradford, for the lighting 
of block A cf the Grange-road new Council schools by electricity. 

Mitcham (Surrey).—The Guardians of Holborn Union have 
accepted the tender of Ruston, Proctor and Oo., Lincoln, at £785, for 
supplying and fixing at their workhouse, Western ·rosd, Mitcham, 
Sarrey, a new Galloway steam boiler. 

Darlington.—The following tenders have been received for supply- 
ing and delivering at the electricity works seven tons of 12in. by біг, 
and 12in. by bin. steel girders, with angle plates, bolts, etc., for the 
Corporation: Oleveland Bridge snd Eogineering Co., Darlington 
(accepted). Also tendered: Tessdale Bros., Darlington; Whessoe 
Foundry Oo., Darlington ; Hall and Pickles, Newcastle. ` 


London County Couacil.—The tender of O. J. Webb and Oo., 
London, at £3,567. 9e. 8d., for the supply of the uniform clothing 
required for the year ending June 50, 1905, for tramway drivers, cor. 
ductors, et», has been recommended by the Stores Committee for 
acceptance, The Highways Committse have recommended that the 
oftera of G. Skey and Oo. to supply an additional 250,000 stoneware 
cable ducts for the sum of £3,195, 15s., and of Stanley Bros. to supply 
an additional 500,000 ducts for the sum of £6,800, be aocepted. 


Aston Manor.—The following tenders have been received for the 
overhead electrical equipment of the tramways, for the Corporation : — 


Brush Electrical Eogineering Оо.* ......................-.. = £4,588 5 4 
R. W. Blackwell and Oo.“... . . .. . 4438 5 3 
Johnson and Phillip“ . 4 4 . . . 4,567 11 1 
Brush Electrical Engineering Co. (accepted)t ) . 4,506 15 7 
British Iueulated and Helsby Oables*........................ 4627 2 © 
British Electric Equipment Oo., 11, Queen Victoria- 

street, London, E O... . . 4,651 17 5 
R. W. Blackwell aud Co. , 4,751 4 1 
British Insulated and Helsby Cables  .................. . 4902 6 6 

Including paper lead.sheathed cables.  tIncludung vulcanieed 


bitumen cable, 
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Partick.—The Council have accepted the following tenders for the 
supply of plant at their electricity worke: Baboock and Wilcox, 
boiler and coal conveyor ; Cowans Limited, Springfield-lane, Salford, 
Manchester, switchboard extensions; British Insulated and Helsby 
Oables, Prescot, Lancs., feeder cables, 

Stepney.— The Borough Council have received the following tenders 
for improving the ventilation of the engine-room at tbe electricity. 
works: F. W. Potter aud Oo., Phipps-street, E. O., £74 (accepted) ' 
J. Keith and Blackman Oo., Farringdon-avenue, E O., £91. 103, The 
tender of Gwynnes, Limited, 81, Cannon-street, E. O., at £73. 151., 
for a motor-driven centrifugal pump, has also been accepted. 


Burton-upon-Trent. The following tendera have been received 
for the construction of permanent way, including psviog for a route 
length of 13 miles of tramways, together with works in connection 


with the road widening and alteration of levels, for the Corporation : 


9. F. Tomlinson, Derby (accepted) ) 2 2. 2. . £12,655 0 6 
G. Holloway, Wolverhampton. . . . 15,495 10 4 
A. Krauss and Son, Bristol... . 2.2.2. — 13,614 10 9 
G. Law, Kidderminster .. =.. . 3 wre.» 14,153 8 5 
T. O. Starkey, Hull ....... €— —————— [[m 
G. Wimpey and Oo., Hammersmith. -... 14,678 14 6 
Meredith Bros., Gloucester m ——— ИУ 14,679 10 7 
A. Grabam and Sons, Huddersfield | ........................ 14,706 18 8 
Dick, Kerr, and Oo., London ————À— . 14,765 6 7 
Bennie and Thompson, Warrington ...................... = 14, 778 10 1 
W. Underwood and Bro., Dukinfield.............. .... =... 14807 10 6 
British E'ectric Equipment Co., London ................ . 14,897 6 8 
E. Taylor, Perna ке J EENE NETSA 15148 1 9 
W. Griffith and Co., London ................................. 15,538 19 0 
G. Freeman and Sons, Hollinwood  ........................ 16,679 14 5 
R. О. Brebner and Oo., Edinburgh ..................—..-. 16,708 10 10 


R. W. Blackwell and Co., London 18,125 11 4 

London, 8.W.—The following tenders have been received for 
electric light installation, South Battersea station and Westminster 
(new) station, for the London County Council : 


Ee 


South Battersea station. 
Tamplin and Makovaki ...................... 33 .. 2251 0 0 
O. Olark and Oo. e een Т0 
W. H. Johnson . — — „ . 195 0 0 
Durell and Oo. ..... FF 3 189 15 0 
Barlow and Young .......... „ c . 185 0 0 
F. J. Ooleby and Оо.................... — e . 18210 0 
R. Dawson Limited. 444 . ee 182 0 0 
A. H. Marshall, 270, High- road, Leytonstone (accepted)... 155 10 0 
Westminster station. 
Tamplin and Makovaki . 2 3 .. 325 0 0 
О. Olark and Coo... . . 290 19 0 
W. H. Johnson . 270 0 0 
Durell and Oo. ............. % ha Ыар кан ENE . 26611 0 
Barlow and Үойппр...........................—›.. —— 260 0 
R. Dawson Limited ................ . e . 249 0 0 
F. J. Ooleby and Oo. .............. — —— —À TE 255 0 0 
A. Н. Marshall (acoepted) . 196 10 0 


London, W.— The following tenders have been received for the 
repair of the electric bells and fire-alarms at the infirmary, for the 
Paddington Board of Guardians : 

Tamplin and Makovski, 27, Oharles-street, Haymarket, 


S. W — ара —————!ÀÁ— ² A 02102000: 70 
London and Provincial Telephone and Fittings Co., 78, 

Queen-street, Cheapaide, E. CO.. :. 199 5 2 

nnison, Billem, and Co., 116, Great Portland.stree5, W. 184 0 0 
W. J. Bishop and Oo., Faraday Works, Gladstone-road, 

Oroydon ......................... C . 179 14 0 
Beam Oo., 55, Barbican, E. ...................—»........... . 179 0 0 
Walsall Electrical Oo., 116, City- road, E. CO. e. 1435 19 10 
W. Winn, 106, Union-street, Borough, S. E.... 120 0 0 
F. W. Brock, 281, Shirland-road, Paddington 2 %% II оё сове 115 13 Q 
Comyn, Ohing, and Co., 54-58, Oastle-street, Long-acre, 

// ·¹w ⁵ð - ⁰yd; ðZ K КАЛКИН . 109 0 0 
Jackson Bros., The Broadway, Plaistow, E................... 103 5 0 
F. J. Ooleby and Co., 7, Thayer- street, WMãMũ õu ouas. 98 15 0 
W. J. Fryer and Co., Bravington-road Works, Harrow- 

road, PET p a a E 9 0 0 
Private Wire and Telephone Installation Co., 5, Palmer- 

street, Westminster, 8. W..............-.. J 91 15 0 
Western Engineering Oo., The Vale, Acton, .......... . 8915 0 
G. and H. Turner, 11, High-street, Harlesden, N.W ...... 78 6 0 
R. H. and J. Pearson, 141, High-street, Notting Hill. 

gate, W. (acce УТРЕ o 88 =- 75 0 0 
Telephone and Electrical Installation Co., 11, Queen 

Victoria-street, E. .......... 8 n — LIT ИВНРА . 75 0 0 
Holmes and Cooper, 9, Balfern-street, Battersea, S. W.. 71 5 0 
J. Bryden and Sons, 90, Gloucester-road, B. W... . 6 00 
Electrical Engineering and Maintenance Oo., 49, Lime- 

Street, Е.С, „ V 49 0 0 


The Lighting ef Trains. — Although electrical illumination is 
making prcgress, it appears that compressed oil gas still holds the 
field in regard to trains. Over 150,000 carriages and 5,C00 locomotives 
have been fitted with this illuminant as devised acoording to Pintsch's 
system, and experiments in the direction of improving it are still 
being carried on with satisfactory results. It is stated that Pintsch's 
Patent Lighting Oo. have recently introduced incandescent burners 
which give a more powerful light and, at the same time, reduce the 
consumption of gas. The increase of illuminating power is about 
300 per cent. compared with the old system, and the gas consumption 
is cut down by abont one-half, 


BUSINESS NOTES. 


TRACTION. 


Leeds, —The Corporation have pronounced against 4d. stages. 

Bolton.—The Corporation have decided to grant the tramway 
employés a six-day vacation. 

Sunderland.—The Tramways Committee are to consider the quos- 
tion of a tramway over the Wear. 

Erith.—The Urban District Council have fixed the 21th inst. as the 
date for the completion of the tramway system. | 

North Lindsey.—The Light Rsilway Commissioners have approved 
of this scheme, which is expected to cost £80,500. 

Wigan.—The line to Standish has now been completed, the ocon- 
PB cim having been expeditiously carried out by Messrs, J. G. White 
and Co. 

East Barnet. —The Urban District Council and the Herts County 
Oouncil are at variance over the street widenings in counection with 
the light railway scheme. 

Bournemouth. —Representations are being made to the Corporation 
by the inhabitants of branksome in regard to the proposed extension 
to that place now being carried ont. 

Brompton and Piccadilly Railway.— The London Oounty 
Oouncil have approved the company's plans for additional entrances 
and exits at Oranbourn-street Station. 

British Eieotrio Traction Co,—The directors propose to рау a 
dividend at the rate of 6 per cent. per annum for the half-year t» 
March 31, making 6 per cent. for the year. 

Scarborough.—There were 42,106 passengers carried on the trams 
during last week, compared w.th 30,740 during the previous week, and 
46,798 during the corresponding week last year. 

N .—The Tramway Committee do not recommend the 
introduction of motor "buses for Sneinton, but the question of a 
tramway service is expected to be reconsidered shortly. 


Durham.—The Town Council have decided to make strong repre- - 
sentations to the Board of Trade as t» the delay of the Electrical 
Power Distribution C». in providing a tramway service. 


Hastings А doz n cars have been dispatched from Preston by 
Messrs. Dick, Kerr, and Co. for the tramway system. Preliminary 
tests have been carried out in the Oambridge-road rails, 


Holmfield and Southowram, —The Light Railway Commissioners 
have submitted to the Board of Trade for confirmation an order 
authorising an extension of time for the construction of this line. 


fSwansea.—At a meeting cf the Electricity Oommittee the engineer 
reported that the electrical energy for the working of the trams on 
the Brynhyfryd and Morriston sections would probably be ready by 
the end of August. 

Ettrick Bay (N.B.)—The Ettrick Bey tramways extension has 
been completed, and was expected to be inspected by the Board of 
Trade's representative yesterday. A plébiscite is to be taken on the 
question of Sunday cars. 

Broughty Ferry.—A staff of workmen last week b operations 
in connection with the construction of the tramway line between. 
Dundee, Broughty Ferry, and Monifieth, at a point in the Monifieth- 
road near the Whinny Brae, 

Darlington.—The receipts from the Corporation trams are slightly 
on the up e. The return for May showed a revenue of 6:554. 
car mile, For the last five weeks the revenue was 6°96d. per car mile. 
Halfpenny fares are to be retained. 

Reading.—The Caversham Urban District Council have paesed the 
following resolution: That a committee of five be fo from thie 
Council to confer with the Reading Corporation with a view to the 
extension of the tramways to Cavers at an early date.” 


Blackpool Electric Tramways (South).—An oxtraordinary 
general meeting was held last week for the purposes of passing resolu- 
tions for dividing the assets of the company, and for the voluntary 
liquidation of the company. All the necessary resolutions were passed 
unanimously. ; 

Middlesex County Counoil.—A further section of the Ooun 
Council electric tramways from the High-road, Wocd Green, throug 
Hornsey, to the foot of Muswell.hill, and thence to the Alexandra 
Palace has been completed. Is is anticipated that the cars will be 
running by the end of the month. 

Oldham, Saddleworth, etc., Tramways Bill.—In the House of 
Commons on Monday the Examiners of Standing Orders ordered the 
Oldham, Saddleworth, and District Tramways Bill to be set down for 
second reading. the forms of the Houss having been complied with. 
The measure already passed the Lords. 


Bury.—At a special meeting of the Town Council a proposal to 
rescind a former resolution with the object of extending de Bolton- 
road tramways to the borough розаг во as to oouple up via Black- 
lane with Radoliffe was considered, but the matter was eventuslly 
postponed in the absence of the chairman of the Tramways Committee. 


Llandudno.—The Board of Trade have granted to the Llandudno 
and Colwyn Bay E. eotrio Traction Oo. an extension of time for the 
construction of the light railway from Llandudno to Oolwyn Bay till 
the end of the present month, on condition that good p is made 
in thst time and that satisfactory assurances are given that the line 
will be completed forthwith. 

Derwent Valley.—]t is stated that the inquiry by the Light 
Railway Commissioners into the application of the Escrick and Riccall 
Rural District Councils for an extension of time for the compulsory 
purehase of lands for the projected light railway from Duffield to 
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Stsmford Bridge, which was to have been held at the end of this 
month, will not now be taken til] the autumn. 

New Paris Underground Railways.—The French Chamber of 
Deputies has approved of thee:tiblishment of two new lines of uader- 
ground railways in Paris, connecting the north of the city with the 
south. The Paris Bous se announces that one of these lines will run 
from the Gare St, Lsziwe to the Saint Ouen Gate, and the other from 
the Gare de Montparnasse to the Porte de Vers ülles. 

Stookport.—The new route of electric tramways between Stockport 
and Hs; · 1 Grove was officially inspected on Таез1ау of last week on 
behalf of the Board of Trade by Colonei von Donop, R. E. Oolonel 
Donop remarked that he had never seen a better track in England. 
Afterwards the Ejgeley route was irspected. Ia the afternoon the 
route was opened for passenger traffic. The contracting engineers 
are Messrs. J. and W. S. Briscoe. 

Lowestoft.— At the monthly meeting of the Town Oouncil last 
week the Tramways Committee reported thst the traffic receipts for 
the first three weeks in June amounted to £605. 0s. 23.. compared 
with £540. 193, 101. during the same period lest year. The sugges- 
tion of running а Service of cars along Denmark.road at certain hours 
of the day had been corsidered, but the committee were unable to 
recommend its adoption. The report was adopted. 

Sale.—At the meeting of the Urban District Council the chairman 
announced that an arrangement had been arriv.d at with the Oh: shire 
County Council whereby in connection with the proposal to lay the 
tramway along Northenden-road a minimum width of carrisgewsy of 
27fc, should be obtain e by leisen iog the footpsth width. There was 
a prospect of the Manchester Corporation proceeding with the tramway 
along Manchcs‘er-road to Altrincham boundary shortly. 


Croydon.—The following minute of the Tramways Oommittee was 
approved at last week's meeting of the Corporation: Read letter 
from the British Electric Traction Oo., stating that an application had 
been made by the secretary of the Oroydon General Hospital for 
consent to alme-boxes being placed in the cars, and submitting a 
sample box for approval. The committee recommend that the Oouncil 
raise no ot jection to the boxes in question being fixed in the cars.” 

Chili.—The Diario Oficial of Ohile of April 14 contains a decree 
authorising Messrs. Manuel and Horacio Valdes Ortuzar to construct 
and work an electric tramway (1°440m. gauge) for the conveyance of 
psssengers and goods between Santiago and San Bernardo. The Diario 
may be seen at the offices of the Oommercial Iotelligenoe Branch of 
the Board of Trade, 73, Basinghall-street, London, E.C., any dey 
lu the hours of 10 a.m. and 5 p.m. (Saturdays 10 a.m. and 

p.m. 

Wakefield.—The question of utilising tramway poles as sewer 
ventilators is under tne consideration of the Town Council, and the 
city sutveyor has beeu instructed to submit a plan to the Wakefield 
aud District Light Railways Co. showing how the connections to the 
pm are to be made. The Wakefield and District Light Railway Oo. 

ave published notice of their intention to apply for an extension of 
time in which to complete the tramways authorised by their order 
obtained in 1902. 


Newport (Mon ).—It is found that the expenditure in working the 
trams is below the average of similar undertakings in the country, but 
the receipts per car mile are also below the average. For the past year 
there is a gross profit of £7,581. 1s. 7d., but afcer payment of interest 
aud sinking fund (£7,976. 78.), there is a deficit of £595. 5s. 6d. The 
Corporation, however, gives some very long stages. There hae been 
considerable delay over the Port Tennant section, but it is expected 
that a trial trip will be run shortly. 

Yarmouth, —At last week's meeting of the Corporation the general 
mansger (Mr. Frederick L. Turner) reported that from June 2 to 23 
122,283 persone had been carried at ld. fares, 20,676 at 2d. fares, 
2,280 workpeople, and 335 scholars; 955 parcels were also carried. 
The receipts amounted to £693. дв. 10d., an increase of £124. 2s. 64. 
compsrel with last year. The Oorporation propose to link up the 
entire tramway system by going across the Haven Bridge, and the 
surveyor has been instructed to report on the subj sot. 


Hog wood.—At the meeting of the Bury Corporation last week, Мг. 
Spencer objected to a tender for six new care, and submitted that the 
Bury Council were no nearer a settlement with Heywood than they 
were six years ago. They had no agreement with Heywood. Every 
agreement proposed either by Bury or Heywood had, so far, been 
wriggled out of in a most inconceivable fashion, and he considered it 
unnecessary to ge forward with the provision of cars at the present 
time. The minutes were amended so as to read that tenders for the 
six cars should be obtained from several firms. 


Mansfleld.—The first trams ran through Mansfield Market-place 
and thence over the Albert-street and Nottingham.road route last 
week, the trial runs being very satisfactory, aud the Board of Trade 
inspection was expscted to take place on Tuesday. Nothing hae yet 
been decided as to the service when the cars are running, but a half- 
hour service until 7 a.m. and subsequently one of 15 minutes will 
probably be tried first as an experiment, There will be no season 
tickets, but books of tickets can be purchased at a discount on the 
full charge, and scholars tickete will be sold iu packets. 


Chicage.—It is reported thet the Mayor of Ohiosgo, discouraged 
by the opinions of Mr. Dalrymple ss to the applicability of municipal 
ownership to Chicago, has come to the conclusion that the ssheme 
which he has favoured for the mansgement of the city's traction by 
the municipality must be dropped for the present, The proposal has 
been made to the miyor to hand the tramways over on a 20 years’ 
franchise to a body of well-known Ohicago citizons, and that the 
money for the company should be raised by public subscriptions. The 
city has the right to buy the property at any time at в valuation. 


Weston-super-Maro.—The Light Railway Oommissioners have held 
an inquiry into the application for powers to construct a light railway 


at Weston village from the terminus of the t eleotrio trams to 
the top of Lansdown. Mr. Michell, representing the promoters, stated 
that the capital was EIB, COO, and the great object would be to give 
access from Bath and district to Lanedown, with its splendid views 
and bracing air. Mr. H. L. Godden, the engineer to the echeme, 
stated that he believed if the railway were constracted own 
would become & suburb to Bath like Olifton is to Bristol. The 
Commissioners intimated that they were repere to sanction the 
line on the condition that the promoters widened Weston High.street. 


Leioester.—On Tuesdsy afternoon, as the driver of a baker's cart 
was coming out of Gwendolen-road, in the direction of Humberstone- 
road, he noticed an electric car approaching him from the direction of 
Humberstone.road, and took a wide sweep to avoid it. He cleared it 
all right, but in doing so ran in front of a car coming from the direc- 
tion of the Evington-road, This car, which had gained impetus while 
coming down the incline, dashed into the rear of tho cart with con- 
siderable violence aud pushed it into the tram coming from the opposite 
direction, The cart was sandwiched between the two cara and si ed 
to pieces. The driver and boy of the bread vau were thrown violently 
out on to one of the tramosrs, The driver was seriously inj ared, but 
the boy «s:ap:d with slight wounds. 

Folkestone.—At the meeting of the Oorporation lest week, the 
town clerk reported that the committee appointed by the Council had 
attended the conference of representatives of the local authorities of 
Folkestone, Hythe, Sandgate, and Oheriton, when the following resolu- 
tions were pesssd: “That this meeting is of opinion it is desirable 
that a system of tramways should be established within the districte 
of Folkestone, Sandgate, Hythe, and Oheriton." ''That in the opinion 
of this conference, the local authorities of Folkestone, Hythe, Sand- 
gate, and Cheriton should work together in the matter of tramways, 
but this resolation is not intended to commit any of the locel 
authorities to any particular scheme, aud is subject to the approval 
or otherwise of the several councils here represented." The town 
clerk suggested that the Corporation should authorise the sub- 
committee to attend and take part in such further conferences 
between representatives ss might be thought desirable, which was 
agreed to. 


Pontypridd.—An encouraging report was made to the Tramways 
Commit tee by the engineer on the нен of the undertaking during 
the first three months. He stated that, after paying working Uy rans 
and setting apart a sum for sinking fund, а profit of £55 been 
made. Io April the profits reach £51, but in Mey there wae an 
adverse balance of £59. For the three months, however, they were 
still £30 to the good. Ata meeting of the Electricity Committee Mr. 
W. Jones enquired on what authority the engineer chárged the tram- 
ways 14d. per unit, whereas the power cost them at the generating 
station 2d. perunit, The engineer remarked that he thought the price 
bad been agreed upon. It was stated that no resolution had been 
passed, and Mr. Hopkin Morgan then proposed that they continue to 
charge the tramway department 14d. рег unit, and argued that iu the 
near future they would be able to produce energy at even lesser cost. 
Mr. William Jones moved an amendment that 21. be charged, main- 
taining thet one department should not benefit at the expense of 
another. The motion was carried. 


Sheffield, — The Oorporation authorities hed a car 1 T 
illuminated with electrio licht in view of the visit of the King an 
Qaeen. The decorative effect was quite brilliant, aud aroused much 
admiration among the inhabitents. The work was carried out under 
the personal direction of Mr. Yerbury, chief electrical engineer ; Mr. 
Marsh, electrical superinteadent ; . Barrow, rolling - ot ck super- 
intendent; and Mr. Nicholson, car erection superintendent. Another 
record has been established in the Sheffield tramway receipts for the 
past quarter. The income for the 15 weeks was £63,182. бе. 7d., and 
the amount received in aby preceding quarter which was anywhere 
near that sam was £62,182. 19». 6d. for the third quarter of last year. 
The only other occasions on which £60,000 has been exceeded were 
the third quarter of 1905, when the total was £61,214 11s, 54., and 
the second quarter of lest year, £69,336. 19s. 94d. For two weeks 
during the past quarter the takings were over £5,000. Ia no previous 
quarter’s return has this ocourred. For Esster week the tskinge were 
£5,141. бе. 84d., and for Whit week £5,557. бе. 311. 


Bootle.—At the meeting of the Town Couneil it was di 8 that 
the town clerk had had correspondence with the Liverpool Tramways 
Committee, who were now prepared to work the proposed tramways in 
Breez3-hill, Balliol-road, and Miller's Bridge, and the short leugth in 
Regent-road, upon the Corporation obtaining a provisional order 
therefor, and to continue the Breeze-hill line to Walton Oharch, 
and pay an additional rental in respect of that line, but that they 
were not prepared to operat» the Linacre-lane and Aintree-road route 
at present, in consequence of the non-construction of Aintree-road, 
such new tramways to be constructed and worked under the existing 
agreement of Sept. 1, 1902. The Highways Committee were of opinion 
that the proposed Breeze-hill line should not be laid uuless the 
Liverpool Douneil first agree that such line shall be used for passenger 
traffic only, but that the proposed line via Aintree-road, and that 
alone, may be used for goods traffio, and that the Oouncil's resolution 
of Feb. 1, 1905, should be amended accordingly. The recommendation 
of the Highways Committee was subetantially approved. 


Cleckheaton.—The renewed application of the Yorkshire (Woollen 
District) Electric Traction Company that their powers, so far as they 
relate to the construction of the Hartshead Moor branch of their 
tramways scheme, ehell be allowed to lapse, is meeting with deter- 
mined opposition from Cleckheaton, where the delay in the commence- 
ment of this section has already caused some indignation. So far as 
Oleckheaton is concerned, this particular section is an important link 
in the traction company’s Spen Valley scheme, and its speedy com- 

letion was rded as so much a matter of certainty that the 
District Council laid & traction cable in Westgate, the main thorough- 
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fare up the Hartehesd Moor, at a coat of £500. As the situation stauds 
st presni, there is a goodly population between the Oleckheaton 
Mar oe prios and Hartshead Moor and along Cai ena Heights 
unserved by the cars, and «o fer ss the company’s line does run up 
from Livers«dge to Hightown its effect is to tap the district for the 
benefit of Heckmondwike and Dewsbury. This is a sore point with 
the Oleckheaten tradesmen, who complain not only of a diversion of 
trade from this side of the velley, but also from the Gomersal side. 
The District Council have addressed а strong protest to the Board of 
Trade against the proposed lapsing of the traction company’s powers. 


Barcelona Tramways Co.—A meeting has been called for July 21 
in order that a resolution may be submitred confirming an egret ment, 
dated Jane 26, between the company and tbe Société Financiére de 
Tran sports et d'Entreprises Industrielles for the sale of the company’s 
undertaking, According to a circular issued to the sbareholdere, the 
purchase price is £637,000, of which a deposit of £5,C0) has been 
paid; a farther sum of 2245,С00 is to be paid on completion of the 
notarial transfere of the concessions, and the bslance of £387,000 after 
the transfer to the porchesers has heen completed with all necessary 
formalities. The company is to retain possession of the tramway 
until the final peyment has been made ; but the profits are to helong 
to the purchasers ве from the dete of payment of the £245,000. the 
company receiving 5 рег cent. interest on the balance of £387,C00 as 
from that date. The directo-s «stimate that, after redeemwg the 
outstanding debentures and debenture stock, providing for all chera: s 
and liabilit es, and paying all expenses, the purchase price, plas 
scorned and accruing profits, will be sufficient to repay the preference 
capital at par, with accrued interest, and to make a distribution of at 
least £14 per ordinary share. Since the signing of the contract, a 
scheme for the unifiostion of the company's concessions has been 
approved by the municipality of Bircelona. It ie proposed that, in 
consideration of the special services of the directors in negotieting and 
drying this contract into «ffcot, a sum of £5,000 should be voted to 

em. 

North-East London ВШ. —The scheme for the construction of а 
railway, partly in tube and partly in the open, to serve the north- 
eastern districts of London was psssed on Tuesday by the Select Com- 
mittee of the House of Commons. The echeme is practically the 
same as that which came before Parliament two years ago, and was 
then rejected on financial groands, The scheme is for a tube railway 


from the Monument to Hackney, and from the other side of the 


Hackney Marshes a continuation of the line ss an ordinarv ¢lectric 
railway in the open. Pasing through Shoreditch, Hackney, Waltham- 
stow, and Obingford, the line will terminate at Waltham Abbey. 


in tube. This has, of course, very tly decressed the cost of con- 


struction, which is estimated to average about £275,000 a mile. Iu 
giving the committee's decision, the Chairmen said thet they 
patsed the preama ble of the Bill on certain conditions. The promoters 
mast raise one-half of their capital from the date of the passing of the 


Bill and must have commenced construction within two years of the 
same date. 


Hackney to allow of the construction of another sat of tubes (pre- 
sumably those of the Hammersmith and North-East London Co.), and 
the workmen’s fares to Waltbamstcw from the City must not be higher 
than thote of the Great Eastern Railway Оо. 


Aberavon.—The Bill confirming the order of the Board of Trade 
with regard to Aberavon tramways came lest week before the Select 
The Glamorgan County Council 
and the National Telephone Oo. had petitioned - gainst the Bill, but 
the latter withdrew their oppositicn. Mr. Forbes Lankester, on behalf 


Committee «f the Houre of Lorde. 


of the County Council, raised the preliminary ot jection that the con- 
sent of the local authority had not been given to the ute of the main 


road, and tbat. therefore. the Bcard of Trade had acted tra vires in 
Mr. Ram, for the promotere, suggested that if the 
Board of Trade was wrong an injunction could be obtained from any 
judge sitting in chembers, The Chairman seid the committee were 


making the order, 


unsnimous in holding that the Board of Trade had acted «tra vires, 
and, therefore, they struck out the tramway upon the main road. 
Mr. Ram said he would consider with his advisers whether it was 
worth while going on with the rest of the echeme. After a brief con- 
sultation, Mr. Ram said he would prove the preamble of the Bill, and 


would ask the committee to pass so much of the Bill ss was not 


affected by their decision. He called Mr. J. Morgan Smith, past 
mayor, and a member cf the Corporetion of Aberavon for 20 years, 
who said he believed it highly expedient for the well-being of the 
neighbourhood that the tramways set out in the Bill should be lsid. 
The necessary meetings of the Corporation and of the ratepayers had 
been held, and the Bill had been approved by a large m»jority— 
practically unanimously, The Bill, as amended, wes passed, and 
ordered to be reported to the Hc use. 

Sunderland. —The inquiry respecting the death of the boy Herbe:t 
Ошту, who was killed in the tramway smash at Silkeworth, near 
Sunderland, on Whit Monday, was resumed on Wednesday of last 
week. It may be recalled that, owing to the brakes not acting, the 
car dashed into the wall at the bottom of a hill. Just before the 
car started down the hill an inspector boarded it, and took charge 
of the brake handles. When the inquest was opened, one or two 
witnetses asserted that the inspector jumped cff the car before the 
hottom of the hill was reached, but this he emphatically denied. 
The motorman, who was irjured, now gave evidence, and ssid he did 
not see the inspector jump off, neither was he aware, as had been 
alleged, a passenger was standirg on the driver's platform. The 
gereral mansger of the Sunderland District Electric Tramways Co. 
explained that there were three brakes on all their cars—the electric 
brake, the hend brake, and the slipper brake. The two former on 
the car which ran away were in perfect working order, but some time 
before the accident one shoe of the slipper brake bad been lost He 


maintained that for all practica 
brakes were amply adeq 
efficient,” he wes asked, 
avoided?” His reply was '' Probably.” The jury retarned a verdict 
of accidental death, and expressed the opinion that the causes of the 
sccident were a defective brake, overcrowding of the car, and want of 
sufficient caution on the top of tbe bill They informally acknow- 
ledged that the company was now taking every possible precaution in 
working the line, | 


year, sgaipst a loss of £1,090 last year, a difference of £1,282. 


Its 
total length will be 144 miles, of which abont four miles only will be 


Farther, sufficient room must be left between the top of 
the tubes and the surface of the ground between the Monument and 


1 purposes the electric and hand 
"If the slipper brake had been 


uate, 
accident have been 


might not the 


Wolverhampton. —А the monthly meeting of the Town Council 


i report were pretented by the E‘ectrical Tramway Committee—one 
inolu 

financial year, and the second containing a recommendetion from the 
committee that the Council should enter into an arrangement with 
the British Electric Traction Co. for inter.communication between 
Wolverhampton and some of the townships outside, 
Mender opened the &ebate by mcving the reception of the statement 


g an abstract of the accounts of the undertaking for the past 


Alderman 


He stated that they hed made a profit of £192 m 

ө 
thought they set aside too much for renewal of cars, etc., Lut he con- 
sidered it was sound finance to do so. It was the way in which they 
kept their ascounts that made them compare unfavourably with some 
other towns. If they had kept their accounts in the standard way, 
they would have а gross profit of £15,000 and a net profit of £4,983, 
instead of only £192. The receipta рег car mile were 10 9d. against 
10:3d. for Sanderland, which claimed a profit of £6,632. The total 
operative cost was id. per car mile lese than other undertakings, 
which spoke volumes for the efficiency of Mr. Shawfield and hie ata ff. 
With the single exception of the number of units per car mile, Wolver- 
bampton showed a better average in general figures than any other 
town, and the extra cost in units was accounted for by the better 
lighting utilised on the Wolverhampton cars. Io conolcsion, he said 
they wanted t» educate the publio into us'pg the cars to the extent 
they did in other towas. He considered the report was very satis- 
factory, and should be acceptable to the ratepsyers. After some 
d's.u sion the report was unanimously adopted. 


Tube Railways.—'Three tube railway Bills were considered last 
week by the Select Committee of the Носве of Lords presided over 
by Lord Lauderdale. The object of the Oharing Oroes, Euston, and 
Hampstead Railway Bill is to empower the company to carry out 
certain modifications of the authorised works in connection with the 
constiuction of a station and entrance and exit thereto under the 
forecourt of the South-Eastern Railway Oompany’s station at Oharin 
Oross. Mr. Blennerha:sstt, K. O., o d the proposal on behalf o 
the Westminster City Council, who desired that the entrance to the 
underground station, which the Charing Oross, Euston, and Hampetead 
Railway Oompany proposed to place on the western aide of the fore- 
court acjoining Brewer's-lane, should be made in Villiers street, where 
it was intended to have the exit. Sir К, Littler, K.O., objected to 
the demand of the City Council. The committee, having head evidence 
and arguments, decided that the Bill might proce The various 
clauses were adjusted, and the Bill was ordered to be reported to the 
House for third reading. Iu the Beker-street aud Waterloo Railway 
Bill the promoters sought power t» vary the works in connection with 
the com truct on of the authorised subway at Trafalgar.square (so as 
to give an entrance and exit at & point near to where the extension of 
the Mall opens out into Charing Отоа», in accordance with the wishee 
of the Office of Works) and of the subway at the Elephent and Castle. 
The committee found the preamble proved, and ordered the Bill to be 
reported for third reading. The otject of the Edgware and Hamp. 
stesd Reilway Bill is to authorise a devietion of the railway at Golder's 
Green to as to provide a more convenient jancton there with the 
Ohaiing Cross, Exston, and Hampstead Railway. Opposition was 
offered by the Golder’s Green and Finchley-road E itate Co., but in the 
result the sommittee passed the preamble of the Bill, and inserted 
claus » for the protection of the opponents. The Bill was subsequently 
ordered to be reported to the House, 


Newcastle.—At last week’s meeting cf the Corporation, the Tram. 
ways Comm)ttee reported аз to an interview which they bad had with 
a deputation from the South Shields Ga: Co. with respect to the 
probable effects of layiog the tramway lines on the pipes of the South 
Shields Gas Оо. Plans were submitted, from a perusal of which the 
deput tion maintained that it was obvious that frequent interruption 
of the tramwsy service would take place, and great expense result, if 
the permanent way were laid on the top of the gas-pipes, as the con-- 
crete bed of the tram ways track would require bresking aud reinet sting, 
Furthermore, it was pointed out that the close proximity of the electric 
cables to the gas- pipes might cause considerable damage through 
the {сѕ:ор cf the letter, and in one part in particular some amount of 
risk would exist, The directors had come t» the conclusion thet the 
real solution of the problem lay in duplicating the кешер» 80 that 
they might be leid on both sides of the street and underneath the 
footpath or other approved pe sition clear of the electric lighting cables. 
The company, bowever, could not bear the expense of these alterations, 
as tbe existing ges distributing system along the tramway routes pro- 
vided an ample supply for present requirements. The committee 
recommended that the company be offered the sum of £1 000 if 
they would duplicate the раз mains throughout the tramway system, 
this amount to cover all cost to the Corporation in connection with 
their obligations to the company. Councillor Grant, in moving the 
adoption of the report, said that the estimated ooet of duplicsting the 
mains along the whole of the rontes would work out at something like 
£25,000. The committee considered that they should in al] fairness to 
the company contribute towards the cost of these alterations, heving 
regard to the fact that the roads along which the tramways would be 
constructed were a network of service pipes. After some discuraion, 
the committee's report was confirmed by 18 votes t» 11. The returns 
for Race week show that all previous records have been outdistanced, 


of accounts, 


The total tekings of the week were 25,696, which is no lesa than 2890 
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more than the sum realised aet year. 
from 13 75d. to 14:884, | 


London County Council.—The agenda for Tuesday's meeting of 
the London County Council contained a recommendetion that a vote 
of £19,000 be made in respect of trackwork in the Aldwych subwsy, 
the standing orders having been complied with. It was aleo proposed 
that votes of £83 200 end £10,000 respectively be authorised in 
respect of the reconstruction of lines along the Wocl«ich.road on the 
conduit system, and the supply of st neware cable ducte for the 
northern system, the latter to be supplied by Meesrs. G. Skey and 
Co. and Messrs. Stanley Bros, At the meeting of the Bermonds y 
Borough Council last week it was decided to make representaticns to 
the County Ocuucil with a view to the early electrification of the 
lines in the borough, in aocordauce with the expressed wish of the 
inhabitents, The Lewisham Borough Oouncil have carried a resola- 
tion ssking the County Council to pave the space between the two 
tracks of tramways and the 18in, outside the tracks with wood 
paving. leaving the space between the rails of each track to be paved 
with Norwegien granite set's At а meeting of the Wandswort^ 
Borough Oouncil last week the Highways Committee reported the 
receipt of а let'er from tbe Oounty Council stating that it wes 
proposed to apply for powers to construct the suggested tramway from 
the present Streatham terminus along Streatham High. road with a loop 
line along Gleneldon-rosd, Bournevale-road, and Stanthorpe-road, to 
the county boundary at Norbury. The Highways Committee of the 
Oounty Council had decided not to recommend the County Oouncil to 
revive at present the suggestion for the construction of a tramway from 
Clapham Common t» Tast-hill, Wandsworth, but they would give 
careful consideration to any representations on the sub jeot which the 
Borough Oouncil might desire to make. It was recommended that the 
Oounty Oouncil should be informed that the Borough Council regretted 
the decision not to eed with the scheme for the construction of a 
tramway from Clspham Common to Mast. hill, that it should be pointe? 
out that the part of the thoroughfare in the borough of Battersea bad 
already been widened iu anticipation of the proposed tramways, and 
that it was very desirable that the tramways at Clapham and Wands- 
worth should be linked up bya direot line at the earliest possible date. 
Councillor Oresswell moved that the Oounty Oouncil should be asked 
whether they proposed in the 1906 session of Parliament to apply for 
powers to construct & tramway from Clapham Common via North- 
side, Wandsworth Common. Test-hill, and Wandeworth High- 
street, to the junction of West-hill with Upper Richmond - road. 
With this addition, the Borough Oouncil confirmei the minutes. 
The Oounty Council рсоров to adopt the conduit system for the 
following tramways: the existing tramways from North-street, Wands- 
worth, via York-road, Battersea Park-road, etc.. to Westminster 
Bridge.rosd ; the new tramways from York-road, Wandsworth, at its 
junction with North-streer, via York-road, Red Lion street, South- 
street, Garratt-lane, and Defoe-road to join the newly-constructed 
lines at Tooting ; the new tramways from Queen-street, Hammersmith, 
to a point in Lower Richmond.road near the junotion of that road 
with the spproach to Putaey Bridge. The road between the tramway 
rails will be paved with granite setts, as difficulties might arise if 
wood were used between the rails, owing to the clics ng cf the slot by 
the expansion of the wood. Outside public buildings, churches, eto, 
some form of silent peving would be employed if tne road authority 
desired. The Council only propose to pave the margins of the tram- 
ways for а width of 18i. with wood or granite, to correspond with 
the remainder of the surface of the roadway. A large part of the 
thoroughfue: is at preseot mscidamised, and the Highways Committee 
of the Borough Council аге of opinion that the whole of the carrisge- 
ways outside the rails should be paved with wood and the footpaths 
with artificial stone. The Borough Council's contribution of one-third 
(not exceeding £91,516) of the net cost of widening Red Lion-street, 
South-street, Garratt-lane, and Defoe-road was рано on the under- 
standing that the paving works there would carried out in this 
manner, The new tramways between Wandsworth and Tooting and 
Hammersmith and Putney are to be constructed as double lines 
throughout, and the County Council propose to reconstruct the exist- 
ing tramways in York-road as double lines, except between Morie- 
street and Edgel-street and between Ferrier street and Alma road, 
where it is intended to arrange the existing single line portions as 
interlace lines. The Hammersmith Borough Council decided on 
Wednesday t» make repre:entstions t» the Board of Trade in favour of 
the overhesd trolley system being adopted on the portion of the 
County Council's Queen-street to Putney electric tramway to be con- 
structed in the borough. Iu the House of Commons on Wednesday 
the County Council's Over- Bridge Tramway Bill was read a third time, 


The receipts per tram mile rose 


LIGHTING AND GENERAL. 


Stafford.—The output of current during the last month shows an 
increase of 6 per cent. 

Dudley.— An exhibition of electrical fittings and appliances will be 
held in November next. 

Hayes.—The Hayes Electric Supply Co. intend to apply for a 
provisional order for the district. 

Foohabers.—The Bellie Parish Council have resolved to light the 
town of Fochabers with the electric light. 

Bray.—The question of appointing an assistant electrical engineer 
has been referred to a special Finance Committee. 

Sale ef Business.—Particulars of the tale of an electrical manu. 
facturing business will be found in another column. 

Removal,—The offices of Siemens Electric Appliances, Limited, have 
been removed to 12, Queen Anne's-gate, Westminster, S. W. 
Woodbridge. —Mossrs. Foote and Milne intend to apply to the 
Board of Trade for a provisional order to supply electricity within the 
areas. 


North Metropolitan Electric Supply Bill —This Bill has passed 
both the House of Lords and the Select Committee of the Mouse ef 
Commons. 

Halesowen.—The Empire Electric Lighting Oo. propose to apphy 
to the Board of Trade for & provisional order to enable them to supply 
the district. 

New Titie.— The name of the Electric Railway and Tramway 
Works, Preston, Lancs, has been changed into the United Eleotrio Сат 
Co., Limited. 

Electricity Shares.— Shares of the London eleetrio lighting 
compenies fell after the second reading cf the London Power Bill in 
the Oommons, 

Burgess Hill.—Au application of the National Telephone Co, to 
lay underground pipes along certain streete hae been acceded to on 
certain conditions. 

Burnham.—The Slough and Datchet Elestrio Sapply Oo. intend 
applving for a provisional order to include this parish, and have asked 
the Oourcil to support it. 

Durham Electricity ВШ. —The Bill introduced for the purpose of 
covfirming the Darham district electric lighting provisions] order has 
been reported for third reading. 

Clacten —The Urban D'striot Oouncil have rec · ived four no‘ices 
from different companies of their intention to apply for orders to 
supply electricity in the district, 

Obttuary.— We regret to announce the death of Mr. Jobn Thomss 
Connolly. one of the directors and one of the founders of the firm of 
Messrs. Connolly Bros., of Mauchester. 


Uckfield. —ТЪе Urban District Council have deputed the Highways 
Committee to consider the whole question of public lighting, and the 
possibility of effecting some improvement. 


(Mon ).—The E'estricity aud Tramways Oommittee have 
decided t^ recommend that on the motor instelletion eccount а sum 
equal to 74 per cent. be set aside for deterioration of motors, 


Seaton.—Mesers. J. and W. Parvis, electrical eoginsers, Exeter, 
intend to apply for an electric light provisional order for the area of 
supply of the urbsn district. The Council will oppose the application 


Lowestoft.— During last month eight new consumers were con- 
nected to the mains, representing 279 8.o.p. lamps. There are now 
a consumers connected to the mains, representing 51,852 8-c.p. 
amps. 

Short Heath.—The Council have asked the Midland Electric 
Sapply Oo. if it was their intention to extend their mains into Short 
Heath district, and what would be the cost per lamp for publis 
lighting. 

Aspull.—The District Council are asking the Board of Trade to 
farther extend their electric lighting order. It is stated that a 
sitisfactory arrangement has been arrived at with the Wigan 
Corporation. 

Iceland. — 1: is reported that the King of Denmark has grar td 
to the Great Northern Telegraph Oo. a coucession for the laying and 
workiog of a telegraph cable between the Shetland and Fa:ó» Ielands 
aud Iceland. 

Weybridge. —The Urban Electric Supply Co. intend to lay cables 
from their works to the Weybridge boundary in Oatlands Drive. The 
anrveyor has been asked to arrange with the company to comment e 
the work at once. 

Wisbech.—The Local Government Board have, we uode stand, 
refused to grant the application of the Oorporation for powers to ra'se 
a loan of £25,000 for the purpose of establishing a municipal eleotrio 
lighting department. | 

Cardiff. —The Electrica! and Lightiog Committee propose to erect, 
et а cost of £2 200, а cub-station in Oathays Park, near Park-street, 
t» bs exclusively used for the distribution of electric lighting and 
power within the park. 

Alnmouth.—Mr. Percy Harvey, Oollingwood.street, Newcastle, 
electrical engineer, has applied to the Board of Trade for a provisional 
order to enable him to supply electricity for all public and privat) 
purposes within the town. 

Newton Abbot. — The Urban Electric Supply Co.'s estimate 
for wiring the Guardians’ building and providing 42 lights is £26. 10s., 
aud the cost of the current 4d. por unit. ће estimates are now 
referred to the Building Committee. 

St. Annes.— Daring May 355 271 units of electricity were sold, ^e 
compered with 42,694 in the corresponding period of last year. Up 
to May 31 there were 75 996 units sold, as against 87,477. The number 
of consumera is 339, an increase of 75. 

Wallsend.— According to the local Press, the supporters of electria 
light are going to bave snother try to get part of the town lighted by 
electricity. The electric company are to be asked to give a price for 
the efficient lighting of certain new streets. 

Wantage.—The Wantage Engineering Oo. intend to supply the 
town with electric light. The Urben District Oouncil do not objeat 
to the introduction of electric light into the town upon condition th it 
the introducer apply for a provisional order. 

New Issue.—The Northern Oounties Electric Supply Oo. are 
issuing at par £100,000 44 per cent. firat mortgage debenture stock, 
yavable as follows: on application, £10 per cent.; on allotment, 
£40 per cent.; on Ost. 1, 1905, £50 per cent. 

Houghton-le-Spring.—The Electric Lighting Provisional Order 
(No. 7) Bill, which will confirm an order granted to Houghton-le- 
Spring, has passed the Hous? of Commons, and has been ordered to be 
reported for second reading in the Upper House. 

Wakefield.—A sub.committee has been appointed to confer with 
the appointed representatives of the Sanitary and Electric Lighting 
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Committees as to the cost of working the destructor and the allocation 
of such cost upon the severa] committees concerned. 


Wakefleld.—The Electric Lighting Committee have made а ret 
profit on the past year's working of £1,288, of which £895 has been 
repaid to the general district fund in order to write off a loan, leaving 
a net amount of £392 to be transferred to the ressrve fund. 


Edtnburgh.—Oaut of the ssoertained balance of £21,139 on the 
eleotrio light account £17,095 is to be credited to the reserve fund aud 
£4,044 to streets account, towards the replacement snd depreciation 
in the streets caused by the electric light department. 

Loughborough. — The Gas and Electricity Committee ba ve 
appointed a sub-committee to consider and report npon tbe question 
of & revision of the кош for current for power and lighting, and 
also on the question of the advisability of revising the existing regale- 
tions. 

Dover.—The audited sccounts of the electricity department for the 
working of the undertaking since the beginning of last year until 
March 51 this year show that, after paying all that has to be psid, the 
sum of £1.475 has been carried forward, leaving а balance of £1,231 
in 


Worksop.—The electrical engineer's plans and particulars of 


proposed additional plant at the electricity works, at au estimated 
cost of £800, have been approved. Application is to be made for 
sanction to acquire an additional loan of £3,000 for eleotrio lighting 
purposes. 

Wandsworth —The Council have decided to withdraw their opposi- 
tion upon the promoters of the Administrative County of London and 
District Electric Power Qo.'s Bill undertaking to amend the Bill eo as 


to include the borough of Wandsworth in the industrial portion of 


the area of supply. 


Direct United States Cable Co.—The directors recommend a 


final dividend of 3s. per share, with a bonus of 1s. per share, making 


a total distribution o 
sum of £6,000 hes been placed to reserve, leaving a balance of about 


£2,525 to be carried forward. 
Redoar.—Ths Urban District Council have deolined to treat with 


the United Electric Construction Syndicate with respect to their taking 


over the order obtained by the Council four years ago, and the Oounoil 


are now negotiating with the Oleveland and South Durham Electric 


Power Oo. for the supply of electricity in bulk. 


Bradford.—The Electricity Committee will again recommend the 


City Council to provide a motorcar for the electricity department. The 
7 е uired to enable the necessary 


req 
constant supervision to be given to the work cf mains extensions and 


committee conside that a car is 


also for the overlooking of the general work of the depertment. 
Outing.—The employós of Messrs. Stegmann and Oo., electrical 


engineers, St. John's-hill, Clapham Junction, had a most suocessfal 
outing to Brighton. Through the unavoidable absence of Mr. Steg- 
e chair was taken by Mr. Btenford, the 


firm's manager, at the annnal dinner, which was partaken of at the 


mann, the respected chief, 


Queen's. 


National Telephone Co.—The directors recommend the following 
dividends for the half-year ended June JO last, after payment of the 
dividends on the preference shares: at the rate of 6 per cent. per 
annum on the preferred stock; at the rate of 5 per cent. per annum 
on the deferred stock, carrying £110,C00 to reserve and about £9,500 


forward. 


Frome.—The Urban District Oouncil have decided to borrow 
ther £11,000 for the purposes of the electrical works. Mr. Med- 
urst, the Council's consulting engineer, in his last report states that 


the demand for electricity had been unprecedented for a town of the 
size of Frome, 
works to 1908. 

,—The Gas Committee propose to instal electric plant for 
5 power for coke conveyors. On Monday last the staff and 
employés of the Corporation electricity department, accompanied by 
the convener (Bailie Fisher) and the chief engineer (Mr. Parkinson), 
held а successfal annual outing. This year the route chosen was the 
Loch Eck tour. 

Ayr.—The burgh electrical engineer, Mr. Roland Marshall, in his 
last report gives the following figares: number of consumers as per 
last report 917, connected during month 6—total, 923; number «f 
lamps connected as per 1185 report 358,612, connected 85 85 month 
158 — total, 38,770; units generated ss per last report 63, 309, units 
generated during month 55,653 — total, 108,961. 


Change of Title.—The partnership hitherto existing between Mr. 
R. G. Tyler and Mr. W. E. Duncan hes been dissolved owing to the 
latter having accepted an appointment in Canada. Mr. Tyler has 
taken into partnership Mr. E. H. Freeman, A.LE.E., late of 
Johannesburg, and thev will continue to carry on the business at 
20, New Bridge-street, E.O., under the title of Tyler and Freeman. 

Easthampstead.—The Mutual Electricity Supply Co. intend to 
apply to the Board of Trade for an electric lighting provisional order 
for the Sandhurst parish, and the Oamberley Electric Supply Oo., 
of Moorgate-court, Moorgate-place, London, also int snd to apply for a 
provisional order to supply elect-ical energy for public or private 

poses within the area of the jurisdiction of the Eisthamps'ead 
Boral District Council. 

Swansea. Mr. Piusmann in his last report stated that there were 
667 consumers on the books, thet the engine, etc., had been removed 
to the destructor works, and that electrical energy for the working of 
the trams on the Brynbyfryd and Morriston sections would probably 
be ready by the end of August. Owing to the heavy cost of extending 
the mains, etc., he could not recommend the committee to electrically 
light Libanus Ohapel, Owmbwria, 


34 cent. for the year ended June 30. The 


He hoped this additional £11,000 would carry the 


Louth.— An inquiry hss been held into the application of the Town 
Ocuncil to borrow £17,000 for the purpose of installing electricity 
within the borough. Mr. Dykes, consulting engineer to the Oorpora- 
tion, said he estimated that the plant would be capable of producing 
electricity at 6d. per unit, to bring in a total revenue of £3,200 per 
annum. He estimated expenses at £1,075, leaving a belanoe of 
£2,125 to meet intereet and sinking fund and depreciation. 


Ledbury.—Mesars. Focts and Milne intend to apply for a pro- 
vieional order to supply electricity within the Ledbury urban district. 
Two or three months sgo a sub-committee was appointed to take into 
consideration the lighting of the town, and to canvass the townspeop!a 
t» ascertain the probable number who would adopt electric lighting if 
established, the probable cost as compered with gas, srd all other 
necessary information. We underi t ind nothing has been done yet. 


Croydon.—The borough electrical epngincer's last report states that 
$6 applications have been received for private lighting, being equivalent 
to 1,444 бер lamps. Twenty-nine contumers have been convected, 
be ing equivaler t to 958 8-c. p., and 945 yards of extensions of mains 
have been carried out. He adés the following figures: Current sold 
this year—publio lighting, 27,3557 units (corresponding period la:t 
year, 25,675 uvits); private lighting, 71.807 (68,217); traction, 
135,521 (118,210). 

Mitchelstown.—All the preliminaries in counection with the 
electric light s:heme have bren complete), snd it now only remains 
for the No. 1 Council to invite tenders foc the work. The rate psyers 
are very much in favcur of the jr j с", and at a recent meeting in 
tbe town hall a resolution to go on with the scheme was passed without 
а diesen tient voice. A memorial in favour of the scheme, and promising 
to avail of it for domestic purposes, wes signed by a large numter «f 
ratepayers recently. 

Margsm.—The District Oouncil have agreed to an applicstion (f 
the South Wales Electrical Power Distribution Oo. to run power mains 
through the district for 50 yeers, the Council to Lave the option of 
terminating the agreement at the end of five years, giving six months’ 
notioe to the oompeny ; the latter to pay 24 per oer t. on total energy 
supplied by them to users, minimum £ yearly. The company is to 
lay down cables to suit future requirements of the district, and power 
not to. be supplied for lighting. 

Maidenhead.—From Sept. 50 next the Town Counoil will offer, as 
an alternative to the present flat rate of Bd. per unit for electricity, 
а sliding.scale rate on the basis of 7d. per unit for a consumption 
equivalent to one hour per day of maximum demand and 2d. per unit 
for all additional oonsumpticn. The present maximum rate for 
electricity for power purposes is 2d. per unit, and the Council are 
prepared to supply for these purposes to large users at lower rates 
ascording to the duration of the demand per day. 

Felixstowe.—The number of electric light consumers have increased 
from 225 last November to 250 on June 24. Regarding an account of 
£120. 0s. 2d. for various works, ss approved by the committee and 
certified by the engineer to the Suffolk Electricity Supply Oo., Mr. 
Woodmancy suggested at the last Oouncil meeting that it would be 
advisable to appoint the surveyor as deputy engineer to overlook any 
similer work the future. Mr. Cowles, the chairman of the oom- 
mittee, said the oommittee would consider the suggestion. 


Perth.—The Town Council have passed а report containing recom- 
mendations that on the Perth Bridge 19 incandescent lamps are to be 
replaced by four aros fixed to the tramway poles at an initial cost of 
£10 each, and an annual cost of £11 each for lighting— a total of £44, 
and s saving of £22. 10s, per annum; and that in King-street 12 
incandescent lamps are to be replaced by five arcs fixed on the пашта 
poles at an initial cost of £10 each, and an annual cost of £11, whio 
would involve an annual increase of £18 on the present system. 


Islington.—On the North Metropolitan Electric Power Supply 
Oo.'s Bill coming before the Select Committee of the House of 
Commonr, Sir Ralph Littler, K. O., for the promoters, asked for costs 
against the Islington Borough Oouncil, who had not given notice of 
their withdrawal of opposition, The Chairmsn of the Committee «aid 
thst the committse had no jarisdiotion in the matter of costs. The 
Bill was now unoppored, and would, consequently, heve to come before 
the Uaopposed Bills Committee of the House, when the question of 
costs could be raieed. 

Stock Exchange.—The Stock Exchange Oommittee have been 
asked to appoint a special settling dsy in Eleotro-Pest-Ocal Co.'s 
40,795 shares of £1 eash, fully paid, Nos. 1 to 7 and 43,508 to 
84,295 ; and to ellow the following securities to be qnoted in the 
official 37: Oordoba L'ght and Power Oo. 21С0 000 fi.st mortgage 
sterling 5 per cent. bonds of £100 each; River Plete Electricity Oo.'s 
119,694 ordinary shares of £1 each. fally paid; 100, 000 0 per cent. 
non-cumulative preference shares of £1 each, fully paid ; and £194,684 
5 per cent, debenture steck. 

London County Council.—On Tacsday it was decided to lend the 
Battersea Borough Council £8 820 for electric light installation, and 
the Bermondsey Borough Oouncil £6,796 for electric light installation. 
Tenders were received for supply, delivery, and erection of four sets of 
high and low tension switchgesr for tramways sub.stations at Batter- 
ses, Clapham, Streathem, and Wandeworth ; for supply, delivery, and 
erection at Battersea aud Wandsworth tramway sub stations of low- 
tension feeder switchboards; aud for roadwork and platelaying 
required for conttruction for electric traction of tramways from Wands- 
worth to Tooting. 

Gillingham.—The resident engineer's last report shows that the 
equivslent of 7,846 8.c.p. lamps had been connected with the mains 


since the last meeting of the committee, including 7,745 at the Naval 


Hospital; that the equivalent of 24,000 8.c.p. lamps had been 


temporarily connected for the Kent Electric Power Oo.; and that there 
are now, ioclusive of the Kent Electric Power Co., 240 consumers, 
with 46,225 8.c.p. lamps connected, At the last Town Council meet- 
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ing a letter was read from the Kent Eleotrio Power Co. conveying to 
the Oorporation the expression of the Vd ded 5 of the 
kindly manrer in which the Corporation had rendered sssistance to the 
compeny. 

London Gazstte.—Prooís and claims re the Yorkshire Electric 
Tramways Constru: tion Syndicate are to be sent in by Aug. 19 to Mr. 
W. A. Audrews, 14, Victoria-etreet, S. W. A general meeting will be 
held at 1, Cheapside t» receive liquidator’s accounts of the Edmondson 
Electricity Meter Syndicate on Aog. 14. The last day for receiving 
proofs in the estate cf Charles Aubrey Smitb, tiaiing as О. J. Smith, 
electrician, 23, King-street, Regent.street, end residing at 6, Granard- 
road, Wandsworth Common, is July 26. The lest day for receiving 
proofs in the estate of Edward Lacy, engineering manager, 101, Oakley- 
street, Lambeth, is July 22. Mr. G. W. Chapman, Bankruyty-build- 
ings, Oarey-st eet, W.O., is the official receiver. 


Pamphlets.—We have received an intercstirg illustrated pamphlet 
from the Sunderland Forge and Engineering Oo., Pallion. Sanderlend, 
dealing with the induction motors manufactured by that firm. Curves 
sre given showing braking teats of the 15-h.p. induction motor for 
220 vo. ts. eight poles, 50 cycles, 725 revolutions, Messrs, Mountein end 
Gibeon (eucc: з юге to the McGaire Manufacturiog Oo.). engineers, E toa 
Fold Works, Bury, Lancashire, have published an illustrated pimphlet 
descriptive of their works and of their specialities shown at the current 
Electric Tramway and Railway Exhibition, which include various 
types of tramway cars, electric mot roars, sweeping, watering, and 
sprinkling cars, motor tiucks for tramways and railways, trolley poles, 
lifeguards, eto. 

Finchley.—An inquiry has been beld into the Urban District 
Councils application for sanction to borrow £25,500 for ele t ic 
lighting purposes, Mr. Calvert, the electrical engineer, said there 
were now 496 consumers, averaging 47 8-c.p. lampe each. The Oouncil 
supplied power to the tremweys under а 18 months’ agreement. They 
were under no obligat on to supply the company, who had laid their 
own meins into the Oouncil’s works; the company hed power of their 
owa. Mr. Calvert then submitted details as follows: machinery, 
£5,450 ; water supply, £2 18) ; buildings, 2550; coal, £1,200; sub. 
station, £5 200; meins, £1,320 ; distributors, 22 280; streets not 
specified, £1,770; cervice connections, £2,200 ; contingencies, office 
expenses, inspection expenses, and loan charges, £1,550 — total, 
2235, 500. 

Dublin —The Lighting Committee required a loan of £60,000, 
213, C00 of which was needed to extinguien the balance of the original 
extension, and £47,000 to carry them over the work which wss imme. 
diately pressing. The Local Government Board, however, sug ze tsd 
that instead of going in for ruscessive loans aud inquiries they should 
apply for a comprehensive loan at once. The Lighting Commit, 
therefore, recommend an application for е losn of £100 020, and that 
the work should be carried out by their own staff under th: super- 
intendence of the city engineer, with power to call in Mr. Hammond 
for consultation at certain specified fees, not, of course, 5 per cent. on 
the works as before. A motion t» that effect ia under consideration. 
The output of electri:a! power dariog the lass 12 mouths has exceeded 
that of the correspondiog period by abcut 1 070,0С0 units, and the 
increase is steadily continuing. 


Longton.—The followiog is the report of the Eleotricity Committee 
for the year ending Merch 31, 1905 : Ia connection with the electric 
lighting station there have been added during the year. in incandescent 
and arc lamps, motos eto, an equivalent of 1,284 8-c.p. lampe, 
makiog a total of 6,462 8 c.p. Jampe fixed to March 31, 1905. The 
working profit for the year amounts to EC 92. 15s. 11d. The balance 
brought forward f.om last year (£1.582. 17«. Ad.), te gether with 
interest and sinking fand charges £1,218. 7s. 6d.), and the amouut 
of capital written off (2575 4». 6d.), makes a total cf £3 174. 9з. 4d. 
From this must be deducted £692. 153. 11d., being surplus of revenue 
account, and £1,719. 12s. 51., amount received fcom gis department, 
leavinga bilanoe of £762 1s. Your commut e also recommend that 
2300 be set aside аз depreciation of plant, thue making a debit balance 
of £1,062. 1s. to carry for ward.” 


Radiators.—The Sheffield Corporation electric supply department. 
in advocating the installation of radistors ss a meare of absolate 
prevention of down dravgh's, prints a letter from the Burnereave 
Congregational Oburch, ia which the minister, the Rev. T. T. Bros d. 
asya that, after trying other meane, the experiment was made of heating 
the upper air with £0 electric heater lamps havging about 7с. from the 
ceiling. He says: Ihe relief was immediate. After a trial lastin 
since the end of November, 1904, and during the severest months o 
the year, the te:t mony is uniform ia all parte of the church that thie 
new method of dealing with a great difficulty has been most successful. 
Before having the heater lamps fixed permanently, public inv.tations 
were given t» the people to state if they still felt any down dreughte. 
I am glad to be able to say that no complaints have been received, but 
that all join in declaring that the draughts have been stopred. It is 
a matter of thankfulness to us all that we have attained this efficient 
sud eatiafactory result. Perheps you would like to know that the 
hea:er lamps are usually turned on half an hour before the commence- 
ment of the eervic>.” 

Ipswich — Au inquiry has been held into an application of the 
Town Council for sanction to borrow £2.438 aud £12,851 for purposes 
of their electric lighting undertaking. Mr. Will Bantofc, town clerk, 
explained thet £2,438 was required for a 350.i.h.p. engine set, and 
equalising switch, two additional panels on switchboard, and addi. 
tional pipework for the two new engines. The amount of £7,486 was 
for balances of retention money and outs:anding liabilities on contracts, 
amounting to £978. 138. 51., and liabilities incurred for the additional 
boiler, engines, and dynamos, pipework and switchboard panels, and 
the feed-water well. The sum of £5,365 was required for mains exten- 
sions, eto. Mr. Ayton, the manager of the under t zking, gave some 
particulars regarding the enterprise. At the end of their broken 


financial year ending March 31, 1904, they hai 98 consumers, repre- 
senting 7,580 8-0. p. lamps. At the end of the following year the 
number of consumers had increased to 209, and the number of 8 0. p. 
lamps wired and connected to the Corpora tion mains was 27,557. At 
the end of June they had 29,927 lamps, and if they added the lamps 
applied for, the total would now be 50,081. 


National Telepheme Co.—At the arnusl staff dinner of the 
National Telephone Oo. last week, Mr. W. E. L. Gaine, general 
mausger. stated that there were 1,155 erohanges working in Great 
Britsin aud Ireland, an inoreass of 60 during the year, and 355,070 
stations, an inoreese of 40,0CO. The messsges numbered 1,C00 mill ons 
per annum, Whilst their telephone messages had increased by 70 or 
80 millions in the year, the total number oi telegrams had gone down 
from 844 millions to 82 millions. They had 725,000 miles of wire ia 
Great Britain, two-thirds of which were undergronud. With regerd 
to the negotiatiors with the Government for the acquisition of the 
company’s undertaking, they had resulted in an sgreement whiob, if it 
met with the approval of Parliement, would take effect ip January of 
1912. He regratted the omiseion from the agreement of adi quate and 
fair provision fir ultimately dealing with tbe company's steif. He 
added that the agreement as it s'cod did not represent the views of 
the dircc:ors. However, the last word on this metter hed pot yet 
been said, and the staff wonld have the opportunity of putting its own 
case b fore the Select Committee. 


Fishing Vessels. —The steam line-fishing vessel '' Vigilant,” owned 
by Oaptain Forbes, Torry, has been fitted with an installation of 
electric light, and it ia thought that the satisfactory results obtained 
after a thorough teet are ке to lead to a general introduction of 
this system of lighting on small steam vessels. The '' Vigilant” has 
been fi ted with a bigh.speed eingle-acting steam-engine. coupled direct 
to the dynamo, on the same bed-plate, suitable for 50 to 35 16 o.p. 
lampe at 100 volts. Thie sst has been specially desigaed for the light- 
iog of emali it am vessels. The space orcupied is only 4ft. by 2it , 
an important factor on small toste owing to the limited space available 
in the engine-room. The main switehboard is fitted close beside the 
dynamo, with switches to control all the s'goal lights, «t». The three 
tigasl lights are of 52 ср each. A pat able cluster of three 38. e. p. 
lampe is fitted where the fishermen hau] in their lines, and a similar 
cluster where they shoot their lines, There are five bulkhead lights 
in the engine-room casing and wheel- house for deck lighting, oa bin. 
galley, fishroom, engine-room, etc. The wiring throughout the vessel 
is carried in galvanised iron tubing, and made thoroughly watertight. 
The inetallauon was carried out within a week under the sapervirion 
cf Mr. W. Walker. consulticg engineer. A'tw three weeks’ trial the 
engineer of the '' Vigilant " reports thet there has been no increase in 
the coal consumption, and tbus the lighting of the vessel will cost 
very little more that the init al cost of the installation. The engine, 
dynamo, and complete installation were supplied by Olaud Hamultoa 
Limite 1. A^erdeen. 

Seuthwark.—The General Purpcsss Committee are considering a 
leiter from the secretary of the County of London Electric Supply 
Oompany stating that they are prepared to submit proposals for 
desling with the electric lighting undertaking of the Oouncil on either 
of the fc llowing alternative bases: (a) to supply current in balk for 
distribution by Council at a price cheaper than it can bs p 
by the Oouncil ; and (5) to take over the uadertaking on and 
work it for a period of years, and guarantee a sum eufficient to provide 
sinking fund and depreistion on the capital expended. At the last 
Borough Council me«t/rg the same committee reported upon s letter 
from the City of London Electric Lighting Oompany, in which it was 
stated thet it haviog been publioly reported that the Council might 
be dispesed to consider an offer to supply electrical energy in bulk 
upon terms which would enable the Oouncil to produce a considerable 
aunual profit, they would, if the Council supplied information as to 
their probable requirements, be pleased to state the terms on which 
they would be able to supply euch bulk, Further, that tbe company 
being located in Southwark was evidently the best adopted for con- 
necting up with the Oouncil's area of supply, the only requirement 
being the lsying «f а fesder main or mains across the parish of St. 
Ol: ves. Satject to the work being carried out, the compsny would 
begin the supply at once. The committe» were informed that the ares 
of supply of the compaoy does not touch the area of supply of the 
Council, therefore they recommended the Council not to take any 
action in the matter. This was agreed to. 


South Wales Electrical Pewer Distribution Co. —'' E'eotri e," 
the official publication of the company, gives the following particula: s 
under the heading of What the Genetating Stations are doing: 
' [n our fiis; im us, under Bridgend,’ we referred to the erection of a 
70-kw. two-phaee alternator, This work hae now been completed, and 
is running on load. At Owmbran the work on the extension is being 
actively pushed forward. The extersion of feeders to Risca to supply 
the United National Oolliery and other customers has been commenced, 
At Neath the agreements for the supply of electricity in bulk to the 
Urban D'strict Council of Briton Ferry and the Rural District Council 
of Neath have been completed, as has also an sgreement with the 
Urban District Council of Llanelly. The extension of the mains to 
Aberavon is now in hand. The Carmarthenshiie Power Oo.’s Bill has 
received the Royal assent, and work on the mains t» supply this 
additional area will shortly be begun. Ac Pontypridd the third 
3,000-h.p. steam alternator has been tested, and will shortly be 
running on load. The extension of mains to Ferndale is completed. 
In an article which appeared in our first issue on Haulsge Gear et the 
Albion Oolliery,' reference was made to tke extensions of the system, 
part of this has now been done, a second 200-h.p. haulage gear being 
conrested to the supply received from this station. Tke Locketts 
Merthyr Oolliery Company have placed an order with the Westinghoute 
Company for electrical machinery for various purposes, amounting to 
about 500 h. p. Surveying is being proceeded with of the high-tension 
overhead lines from the Cambrian Colliery to the Ogmore Va ley," 
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Glasgow.—The Electricity Oommittee's accounts for the year ended 
May 31 show a gross revenue of £186,371. 15. 114. and a working 
expenditure of £71,721. 63. 21., which, with the dedaction of interest 
on loans amounting to £38,182. 78. 11d. and £15,475 t» the sinkiog 
fund, leaves a balance on the year’s working of £60,992. 193. 101. 
From this total there has been dedusted £2 875. 103. 114., being the 
proportion of the œs; of lamps and fittings supplied to cone u те: s 
consequent on change of volt ige, aud the net balance over expenditure 
is thus £58,117. 8». 118, А sum cf £41,840. 178. 31. has teen 
written cff as depresiation. This leaves a surplus on the year's 
operations cf £16,276. 118. 81., from which £3,553. 193., the su n at 
debit of profit and los: account brought forward from last year has 
t» be deducted, which leaves £12,722. 12s. 8d. The revenue has 
increased by £28,181, while the working charges have only increased 
£10,982 The cost of generation and d'stribution shows a slight 
decresse in proportion to the quantity of electricity generated. Owing 
principally to economy in fuel ani repsirs the balanc on the year's 
ordinery working is £60,993, as compared with £45,222 last year, 
The capital expenditure during the year amounts to £125 114. 
18s. 10d., making the total capital expenditure as at My 31. 1905, 
after deduction of the depreciation noted above, £1,244 162. 12:. 10d. 
There is a noticeably large eale of current for power. The favourable 
reeults of the year's operations have justified the committee in pro- 
posing а substantia] reduction in the charges for current used for 
private and stair lighting purposes, and the rates have been reduced 
from 61. and 1d. ou the maximum demand syt tem of 34d. for the 
firet t vo hours and 1d. thereafter. For stair-lighting purpoges the 
charg has been reduced from 253. to 15s. per annum, while the 
charges for current for motive power purpcses remain ss last year. 
The quantity of electricity sold to private consumers during the pa:t 
year was 16,042 253 uuits, as compared with 13,604,119 unita during 
dhe previous year, being an increase of 22°36 jer (ent. 


York. —Mr. C. A. Midgley, the oity electrical engineer, in h’s annual 
report remarks that the income has expanded normally, bnt the 
expenditure of the past year has been heavy owing to the starting of 
new plant and the running of the old station without the condenser 
for eight months. He expresses every confidence that the current year 
will be a satisfactory one. The additional number of lamps connected 
to the mains durirg the year amounted to 9,819 8.0. p. lamps, making 
the total number connected 65,235. Abcut 904,0:0 uni's were sold 
during the year, as compired with 776,512 units in the previous year, 
being an increese of 18 per cent. The revenue from the se of the 
904, OCO units was £10,704, which works out at 2 841, per unit sold. 
This is the highett rate received for the last three years, The income 
per urit for the year ending March 31, 1905 was 2751., and for the 
yes ending March 31 1904, 2:764, per unit, The gross pro it was 
£5,021, being equal toa yield on ths capital of th» undertaking of 
5$ percent, This figure is practically the same as the committee had 
achieved in previous уезге, but the increased interest and sinking fund 
account this De is £6,850, es compared with £3,799. 43. 51. ia the 
year endiog March 31, 1904. The number of motors now connected 
to the mains is 147, with a total horse.power «f 660. This shows an 
incre: зз in the year of 37 motors, with au inoreased horse- power of 130. 
The units sold under this section amount to 230,677, sgainst 181,427 
in the year 1905 4, being an increase of 25 per cent. The capital 
expenditure on motor letting is £4,960, and the income received from 
the rent of motors £460 per annum. The income derived for current 
power is approximately £100 per month, making the yield on the 
motor-hirir g scheme 36 per cent. The income received from the 
sale of current for motc is and the rent for the loan of motors will 
more than pay the coal bill for the whole of the station. The 
number of consumers now connected to the mains is 558, having 
lacreased from 470 in the previous year, being equal to an increace 
of 19 per cent. The meximum losd on the station has increased 
from 661 kw. to 810 kw., being an inoreise of 24 per cent, The 
capacity of the plant is 1,860 kw., which leaves a sufficient margin 
without sny extention for the coming winter. The first part of the 
alteratiors in the sro lighting is now completed, and there are now 
27 Gilbert lemps put up in the centre of the city in the place of 
the old pattern lamp, and the improvement is admitted оп all 
hands to be very great, The destructor during the past year has 
destroyed 10,657 tons of refuge, compared with 8,664 tons in the 
previous yesr. This plant has suffered very severely in the matter 
of repsirs, and sufficient seam has nob been procurable for carrying 
out the requirements of the department. There has not been a 
stoppsge of the supply of electricity in the city during the last 

2 mouths, and only one accident of a sious nature amongst the 
employ 6s. 


Bristol.— We extract from the accounts of the electricity depart- 
ment for the year endir g March 25, 1905, as fellows: The number of 
consamers on March 25, 1905, was 2,677, bir g an incresse of 283 
during the year. The total connections to the mains are equivalent to 
214,166 30-watt lamps (as compared with 234,098 at the correspordicg 
period of last year), made vp as follows —v'z : 79 886 taking energy at 
the power rate, 185 837 taking energy at the lightiog rate, 8.383 
representing the public strcet-l'ghiiog —this beiog an aggregate incresae 
equivalent to 40,068 lamps, ав follows: power connections, 22 £51; 
private lighting, 17,411; pubic lighting, 105. The number of unite 
sold was: private lighting, 2,400,592; power, 1,758,911; pablis 
lighting, 838,056—8 total of 4,997,559 units; being an agregats 
Increase of 697,855. The us» of electric metive power has 
coutinued to increase, the tctal units sold showing an increase (ver 
the previous year of 534,235. The gr ss receipts amounted to £59,687. 
ба, 84. and the gross expenditure to £31,935. 10. 11d., leaving a gross 
profit of £37,751. 153. 9d. available towards psyment of dividends on 
stook and interest on loans and repsyment of money borrowed, which 
amounted to £17,167. 193. 44. aud £9,722. 18). 3d. respectively. 
The net profit is £13,269. The total capital expenditure to March 25 
lest was £590,985, and the mortgage debt £499,240 after paying off 


or in stock redemption fand the sum of £73,840. 
credit of reserve fand and of depreciation and contingency around 
were £10 020 and £6 000 respectively, and £951 for unappropristed 
funds were cirried forward. The followiog figures show that the 
number of consumers connectel, etc., were: 1901 5, 2,677 (1903-4, 
2 393); increase daring year, 233 (297) ; equivalent in 8-o.p. lamn: 
connected t» date, 274 176 (254.998); added duriog year, 40,078 
(51.961) ; number of units sold, 5 217,528 (4 299,501) ; re venue from 
lighting, £45,551 (£12,933) ; revenue from power. £9 081 (26,654) ; 
revenue from pu^lio lamp: (energy oaly', £9,918, (£7,317), 
other fuel in 1904 5 cost ‘4721, (1993-4. ‘591.); oil, waste, aud water, 


13688, Improved construction of electric switch. 


The balances at 


Ooal and 
047d. (:054.); weg's of workmen, 290. ( 5)d.); repaira and main · 


tenance, 190d. ('174.)—msking a works осву of 959d. (1'11d.). 
Rents, rates, and taxes absorbed 158 l. (‘16d.); and management, 
salaries, office and legel expenses, and irsirance, 251d. (‘31d.)— . 
making the t til cost 1:573d. (1˙58 l.). 
for private l'ghting durirg 19915 wee 6d. and the miaimum 
233d., and those for private pow. r, 1:54. and ‘82d. Mr. Н. 
Farad zy Proctor, the city electrical eogineer, s:ys with regard to 
fuel that lass year he was able to report that the coal bill per unit 
sold had been reduced by 10 per oent., but the coal bill per unit told 


The maximum charges 


has been reduced by a father 25 per cent., and each of the ther items 


show a small reduction, the net result teing а reduction ia the total 
cost of generation and management from 1'58 iu 1904 to 1:38 in 1905, 


being a reduction of over 124 per cent. ; aud whilst the average price 
obtaiaed has fallen from 3 311. in 19)4 to 3 11d. in 1905, the net 
proft after payment on ассопиї of relemption of oapital and 
interet& on cipital, amounts to rather more than 44, per unit, 
being grestor than that of any year siace 1898, at which time 
the price charged was 61 The second in:tilment of the works 
which was erected in the year ending March, 1901, has bean com- 
pletely equipped as гүр гав the boiler-hcus» portion, and ia the 
engine-room the machinery foundations are completed and the 
auxiliary plant in place. Of the main generating plaut, one eet of 
600 kw. will be supplied by Miss 8. Siemens Bros. and Messrs. 
Parsons, and one set of 750 kw. entirely by Messrs. Parsons. These 
two sets wl give alt -rnating current for general l'ghting supply. 
Two remiining tets, eash of 1 000 kw., are being supplied by Messrs. 
Willaus and Robitson iu corjuaction with Me в, Dick, Kerr, and 
Oo., the whole cf the before-mest‘oned machines being steam-tarbine 
sets The last-mentioned will generate three-phase currents at а pres, ure 
of 6.000 to 6,600 volts (the existing high-tension alternating current: 
being gererated at a pretsire of 2. OC O volts). Thes» will be the largest 
machines yet installed by the deput nent and will be used for running 
the motcr-generato's at Temple Sack works and at oth»r sub s'atiope, 
aud will a's»supp!y three-phase current in any outlying districte, 
where the d'stanoe fiom the g merating station ie too great to allow 
of economical tranemiesion at the preesure of 2,000 у:16з. The four 
new boilers are (f the ват type as hitherto used—viz., Baboock aud 
Wilcox water-tube boilers, workiog at a steam pri szare of 2)01Ь., and 
equipped with supsrhea*e:s supplementing the natural temperature of 
the s: eim by an additional 200 leg. F. Eich of these boilers has an 
evaporative capacity of 18, 000lb. of water yer hour when using a local 
slack coal; the heatiog surface of esch boiler is 5,160 square feet, as 
compired with 4,784 square feet and 4,020 square feet heating eurfaos, 
being the siz» of the respꝛotive irs:alments of boilers hitherto put in 
in these worke. 


PROVISIONAL PATENTS, 1905. 


JULY 3. 


13633. Improved central exchange telephone systoms. Bertil 
Brander, The D.u‘sche Telephonwerke, Z zuzhoſs tr. 7, 
Berlin, Germany. 

13638, An arrangement for raising electric tramoar windows, 
Olarence Adolphus Cass, York-street, Bury, Lance. 

13653. Improvements in or relating to Маша controllers, 
William Syivanus Shields and William de Fır:st Jones, 
111, Hatton-garden, London. 

13676. Improvements in point shifters for tramways and 
the like. George Dudley Aspirall Pa:r, Norfolk Houee, 
Norfolk.street, S:rand, London. 

13677. Improvements in electric condensers. Reginald Aub:e 
Fessenden, Birkbeck Bank-chambers, Southsmpton-build. 
iogs, Ohancery-lane, London. (Oomplete specification. ) 

13678. Improvements in signalling by electromagnetic waves. 
Regine i Aubrey Fessenden, Birkbeck Bank-chamters, 
Southampton - buildings, Chancery-lane, London, (Complete 
epecification.) 

13679. Improvements in aerials for the transmission and 
receipt of electromagnetic wave energy R ginald 
Aub: ey Fes enden, Birkbeck Bank - chambers, · South. 
smpton - Luildinge, Ohancery-lane, London.  (Oomplete 
specification ) 

13681. Improvements in regulating mechanism for aro lampe. 
Jams B:ockie, Birkbeck  Bank.chambe:s, Southampton- 


buildings, Ohancery- lane, London,  (Oomplete speci- 
fication. ) 
18682. Method and apparatus for the manufacture of 


electrical oondensers. Siemens Bros, and Oo., Limited, 
Birkbeck Bank.chambeis аы а ee Chancery- 
lane, London. (Siemers und Helske, Akt.-Ges,, Germany.) 
(Oomplete specification. ) 

Carl 
Schmahl, 175, Fleet-street, London. 


10 


18683. Improved methed of braking 
alternating-ocurront electric motors. Siemens Bros. 
and Oo, Limited, and Francis Lydall, Birkbeck Bank. 
chambers, Southampton-buildings, Ohancery-lane, London. 

18089. Improvements in the mothod ef deviating or drawing 
out electric aros or eloctric discharges, and also 
apparatus for chemical decomposition and combina- 
tion of gases, for instance air. by means of such 
doviated or drawa olectric arcs or electric 
discharges. Richard Core Gardner, 175, Fleet- s reet. 
London. (Johan Jetmund Thoresen and Filip Tharaldeen, 

Norway.) (Complete specification. ) 
Improvements in electric furnaces. Paul Girod, 24, 
Southampton - buildings, Ohancery-lane, London. (Dite 
spplied for under Pat mts Aot, 1901, Jnly 4, 1904, being 
dats of application in France.) (Complete specification. ) 

Improvements in alternating - current  eleotrioity 

meters. William Hamilton and Ferranti Limited, 18, 

Southampton-buildings, Chancery-lane, London. 

Improvements in and relating to electric motors for 

use with either alternating or continuous currents 

The Allgemeine Elektricitits-Ges., 83, Oannon - street, 

London, (Date applied for under Patents Act, 1901, 

July 4, 1904, being date of applicstion in Germany.) 

(Oomplete specification. ) 

13707. Improvements in and relating te яша - pressure 
brake systems for rallway and tramway vehicles 
and the like. The British Thomeon-Houston Company, 
Limited, 83, Oannon-street, London. (The General Electric 
Oompany, United States. (Oomplete specification.) 

13708. Improvements in and relating to dynamo-electric 
machines, The British Thomson - Houston Company: 

Limited, 85, Cannon-street, London. (Allgemeine Elek. 
tricitits-Ges., Germany.) (Complete specification.) 

Improvements in systems ef motor oentrol Frank 

Edwin Oase, 83, Cannon-street, London. (Date applied 
for under Patents Act, 1901, July 2, 1904, being date 
of application in United States.) (Complete specification. ) 


JULY 4. 


Improved means for electrically er otherwise signalling 
from ono part te another of a theatre, building, ship, 
and the like. Eiward Broadley, 26, Paradise-street, 
Birmingham. 

Improvements in apparatus er appliance for moro 
roadily adjusting the trolley wheel ef arm of 
electric cars to the overhead wires. Thom 
Frederick Stidolph, 3, Malden road, Oolchester. 

Ioverted incandescent lamps. John Thom:s and Arthur 
Eiward Podmore, 63, Hanley road. Stroud Green, 
London. 

Improvements in armatures for magacto-electrical 
machines er electric dynamos or motors. Felipe 
Saldefia, 72, Oannon-street, London. (Date spplied fir 
under Patents Act, 1901, Jaly 5, 1904, being date of appli- 
cation in France.) (Oomplete specification. ) 

Improvements relating to electrical and 
controlling devices. Lorenz Kottmair and Rudolf 
Zwack, 7, Southempton-buildings, Ohancery-lane, London, 
(Complete specification. ) 

13808. Improvements in the electrolytic production of 
metallic sheets, tubes, wire, strip, or the like. 
Sherard Osborn Cowper-Coles, d, Soath-street, Fiasbury, 
London. 

Improvements in or connected with safety fuses for 
electrical conductors. William Oke Manning, 40. 
Ohancery-lane, London. 

13816. An electromagnetic reversing gear. Frantz Jens zn, 40, 
Ohancery-lane, London. (Oomplete specification.) 

JULY 5. 

A new or improved receiving 
telegrapby. 
London. 

Improved trolley head for electric tramway oars. 
Henry Norris Davidge, 6, Piccadilly-mansions, Piccadilly- 
cirous, London. 

13856. Improvements in or relating to the electrical 
steering of ships. Bernard Parker Haigh, 111, Hatton- 
garden, London. 

19874. Improvements in electrical transmission apparatus 
for causing the movements of any mechanism to 
be exactly repeated upon distant mechanisms, 
Evershed and Vignoles, Limited, and Sydney Evershed, 
1, Qaeen Victoria-street, London. 

13876, Improvements in or connected with anodes. Sherard 
Osborn Oowper-Ooles, 4, South-street, Finsbury, London. 

JULY 6. 

13909. An electric purifier for use in milling or any other 
trades to which it may be applied. John Lawson 
Lawson, 34, York place, Edinburgh. 

13913. An apparatus for the application, control, 
measurement of X-rays. Alfred Ernest Dean, 
Hatton-garden, London. 

19919. An improved switch and rheostat controller, 

Banke, 70, Rutsell-street, Bolton, Lancs, 


13690. 


13686. 


13766. 


13769, 


13713. 


13779. 


13783. 


13794. 


13796. 


13815, 


13828, instrument for wireless 


Charles Vernon Boys, 66, Victoria-street, 


13843. 


and 
82, 


Evelyn 
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cars propelled by | 13918. Improvements in electrical janction boxes, switch 


boxes, celling-rose boxes, and the like. James 
William Brooke, trading as the Walsall Hardware 
Manufactnriog Company, and Albert Elward Read, 128, 
Colmore- row, Birmioghaw. 

18954. Improvements in and relating to electrical testieg 
devices. Gorge Herrson, 11. Southampton · build iogs, 
Chancery lans, London. (The Electric Railway Imp ove- 
ment Oompeny, United S Ates.) (Oomplete epecitication.) 

13958. Improvements relating to transformers and dynames. 
August Dr s'ner, 7, foubham]ton.tu'ldings, Chance-y- 
lane, London. 

Improvements ia apparatus for automatically oposieg 
or breaking an electric oirouit or circuits and 
system of wirisg in connection therewith. [Te:cy 
Fullerton Ocrkhill, 6, Lord-street, Liverpool. (Complete 
specification. ) 

Improvements in motor-driven machines. The British 
Thomson Houston Oomnany, Limited, 85. Oauncn-street, 
London. (The General Electric Company, United States.) 

Improvements in fuse boxes. The Britsh Thomson. 
Houston Oomp:ny, L mited, 83. Oannon-stseet, London. 
(The General E'ectiio Company, United Stat в.) 

Improvements in somaphere signals. The British 
Thomeon-Houston Oompsny, Limited, 83, Cannon. s:reet, 
London. (The General Electric Company, Uaited Sta tes.) 

Improvements in electrical indicating instrumenta. 
The British Thomson- Houston Oompaoy, Limited, 83, 
Oennon-strect, London. (The General Electric Oomyany, 
United States.) 

Improvements in electric fuses or eut-euts The 
Britith Thomeon-Houston Oompsny, Limited, 85, Oanuon- 
це dii (The General Elestric Company, Uuited 

tates. 


18964. 


13973. 
13974. 
13975. 


13976. 


18977. 


JuLY 7. 


An improved method ef cutting off eleotricity either 
automatioally or at will William Arthur Jonee, 10, 
St. George's-crescent, L've: pool. 

14013. Improvements in er  ooanected 
distribution or janction boxes. 
Downe and Arthue Smith Black, 
Liverpool. (O.mplete t pe ci fioation.) 

Improvemonts in merourial vapour electric lampe. 
Francis Hatri:sop, 157, Grange Park-road, Leyton, Lor d n. 

14047. An improved electric battery fer use in treating the 

humans ear. Avcgasius Royel, 11, Southampton-builciogs, 
Obancery-lane, London. 

14050. Improvements in electric quantity meters ef the 
electrolytic type. Edward Jews Piper, Birkbeck Bank- 
chambere, S;ntbamptoa-Luildipgs Chancery-lane, Londo3, 

Improvements relatisg to the trolleys er current 
conductors of overhead-drivea tramways and the like. 
Thomas Oowburn, 72, Cannon-street, London. 


JULY 8. 


Improvements in and relating to relays. 
Moeler, Ziirich-Lapgnau, Switzerland. 

Improvements in convertible cars. Robert George 
Dickson 4, South-street, Finsbury, London. (Michael 
Power, Canada.) 

Improvements relating to primary batteries. Ot et ar 
Gostav Luis and Franc.s Bothoml y Lark, 7, Southbampton- 
baildings, Chancery-lene, London. 

Improvements ia the oonstruotien of sound-proef 
telephone cabinets and other chambers. Reginald 
Haddar, 31. Bedford.street, Strand, London. (Akt.-Ger. 
Iodustrie für Ho:zrertuog, Germany.) (Oomplete specifi- 
ost ion.) 

Improvements ia electric signalling. Еітагі Richard 
р Rotter, 18, Southsmpton-buildinge, Ohanoery-lane, 

ndon. 


14000. 


with electrical 
Reginald Sydney 
15, Water-» reet, 


14033. 


14059. 


14104. Hago 


14126. 


14129. 


14131. 


14141. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published July . 
1904, 

12346. Electrico switches. Z mi. 

14829. Electro-medical apparatus fer the ourative treatment 
of disease. B. aun. 

14876. ete guards for tramway cars and the like. 

ilis. 

15283. Charging of electric accumulators fer self-propelled 
vehicles. McLaren, 

15289. Relays for direct-current automatic cirouit breakers, 
Garrard, and Ferranti Limited. 

15290. ruler measuring instruments. Garrard, and Ferranti 

ited. 

15778. Contact atud and switch for use with surface-contact 
systems of electric traction. Griffiths and Bedell. 

16326. Apparatus for use in the teaching of electric, 
telegraphic, and other signalling by means of the 
Morse or other similar oodes. Me Donald. 

16846. Time element dovices applicable to electric olrouit 
breakers and other apparatus. Statter. 
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18281, Electric motor -control systems. Brit h Thomson- 
Houston Company, Limited. (General Electric Company.) 
18538. Wireless electric signalling systems. Dymond. (Ges. 
für drahtlose Telegraphie m. b. H.) 
20219. Electricity meters. Hookham. 
27913, Telegraphy. Sheehy. 
28122. Electric ignition devices for internal- combustion 
engines, Paxman, and Davey, Paxman, and Oo., Limited. 
1905. 
811. Apparatus for testing electrical resistances. Weat. 
955, Vapour electric apparatus, Ferguson. (Date applied 
for under Interaational Convention, Jan. 18, 1924 ) 
1874. Apparatus for regulating variable-ratio electric trans- 
formers. Lydal. . 
9790, Tramway and railway points and switches. Leighton. 
8195, Apparatus for controlling electric motors. Barr. (Date 
im for under International Convention, March 7, 


$688, Electrio stop motions for looms for weaving, warping 
machines, and the like, Whittingten. ( Armstrong.) 

4041, Eloctrio tools, Duntley. 

4960, Electrical multiple infiuence or condenser machines. 
Imray. (Wommeledorf). 

5772, Starting devices for motors. Emile Michel Leopold 
Batisse and Paul Adrien Drevet. (Date applied for under 
International Oonvention, April 23, 1904.) 

6194, Trolley stands for electric tramways and the like. 
Grasberger. 

7085. Motor-driving arrangements for lathes. Barrow. 

7874. Apparatus for the control ef electric circuit breakors 
and like devices. Andrews. 

19941. Sanitary attachments for telephones. Siccum. (D- te 
applied for under International] Convention, June 22, 1904 ) 


COMPANIES’ STOCK AND SHARE LIST. 


Name. cus Last price 
Commereial and Industria].— g g 
Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 .. HE 
Aron Electricity Meter, 6 p.c. Cum. Pref. Shares. 1-125,000 1 .. 7/16-9/16 
British Insulated and Helsby Cables, Ord., 1-100,000...... 5 .. 546 
——— 6 per cent. Cum. Pref., 1-100,000 ........... .... .. 54-6 
— —— 44 per cent. Mortgage Debentures .............. 100 .. 101-104 xd 
British Thomson-Houston CG, 44 per cent. lst Mort. Deb. 
Stock, ...... rhe es ir Ende 100 .. 100-102 
British Westinghouse Elec. and Manuf. 6 per cent. Pref., ji 
——— per cent. Mortgage Debenture Stock .......... 100 .. 87-89xd 
Brush Electrical Engineering, Ordinary, Nos. 1-105,731 .. 2 5-3 
Non. Cum., 6 per cent. Pref. .................... 2.7: 1-1 
44 per cent. 1st Debenture Stock ................ 10 .. 92 
——-— 44 per cent. 2nd Debenture Stock................ 100 .. 77-80 xd 
Callender's Cable, Ређепіагев............................ 100 .. 106-108 
, v наев онок 5 .. 10-11 
5 per cent. Pref. ................................ 5 .. 51-51 
Crompton and co eee ent 5 .. Hi 
5 per cent. Debenturees 100 .. 100 p.c. 
Edison and Swan United, A" Shares, 1-99,261 .......... 3 . Mi 
“ A" Shares, 01-017, 19. 5 .. 2-24 
5 per cent. Debentures.......... sene 100 .. 8994 
4 per cent. Deb. Stock, Кей. .................... wo .. à 85t8xd 
Electric Construction, Nos. 1 to 112,100 .......... ...... Re us 43 
7 per cent. Cumulative Pref. .................... г. ца 
4 per cent. Perp. lst Mort Deb. ................ 100 .. 98 
Ferranti Limited, 5 per cent. lst Mort. Deb. Stock, Red. 100 .. 90-96 
General Riectric Company (1900), 5 per cent. Cum. Pret... 10 .. 51.10 xd 
— ——— 4 per cent. lat Mort. Deb. Stock ................ 100 .. 87101 
W. T. Henley's Telegraph Works, Ordinary .............. 6 .. 114124 
4) per cent. Preferenctttc . ã „ 6 .. 15i 
per cent. Debentures ........................ 100 .. 109111 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 .. 151.16 
$ per cent. Беһеп{їгев.......................... 100 .. 100.1 
Parker, Thos., Limited, Ordinary .................. eee 10 .. 10-104 
Telegraph Construction and Маіпќепапсе................ 19 .. 5133 
5 per cent. Bonds .............................. 100 .. 101-103 xd 
Kleetrle Lighting and Supply.— 
Bournemouth and Poole, Ordinary ...................... 10 .. 113-124 
44 per cent. Cum. Pref., 7,501-15,000 ............ 10 .. 10-104 
—— 6 per cent. Cum. Second Pret, 15,001-22 500 .... 10 .. 114-12 
——— 44 per cent. Debenture Stock, Кей ....... ТУТТУ? 100 .. 16108 xd 
Bromley (sent) Electric Light and Power Co. Oo. 5- es -53 
Az рег cent. lst Debenture Stock, Кей. .......... 100 .. 103-106 
Brompton and Kensington, Ordinary .................... 5 wa 9.10 
7 per cent. Preference ................. ........ 9.10 
Calcutta Electric Supply Corp., Ordinary, Nos. 1-60,000 .. 5 
mem ч Es D ET 5 %/%/ s dE 8i 3 
Cam e Electric Supply Company, £10 Ord. ........ T 
Central Electric Supply, 4 per cent. Guar. Deb. Stock .... 100 .. 1 105 
naning ne West End, and City Electric Supply, Ord., 6,7) 
3:000. ͥͥ ! oocesessessesesso Н Р : 
——— 4, рег cent. Cum. Pref., 1-80,000 ................ 5 .. 645-53 
—— — 4 per cent. Debenture Stock, Red. .............. 1^0 ., 104-16 
— “ Clty Undertaking,” 44 p.c. Cum. Pref., 140,000 5 .. 43-5xd 
— ditto (1903) 40,001-80,000.......... 5 .. 41-5 xd 
Chelsea Electricity Supply .............................. 5 .. 51.64 xd 
4) рег cent. Debentures ..... FC 100 .. 18-110 xd 
City of London, Ordinar .. . 10 .. 101-101 
——— 6 per cent. Cumulative Ргеѓ..................... 10 .. 13-14 
——— 5 per cent. Debenture Stock .................... 100 .. 122-126 xd 
per cent. 2nd Deb. Stk. Prov. Certa, (all pd.).. 100 .. 105 105 xd 
County of London Electric Supply, Ordinary ............ 10 .. 74-8 
6 per cent. Cum. Prein . 10 .. 114-14 
44 per cent. Debentures Prov. Certs. All pd. Rd. 100 .. 111-114 xd 
—— cent. 2nd Debentures Prov. Certs. ........ 100 .. 103-105 
Edmundeons’ Electricity Corporation, Ordinary, 1-50, 000. .. 91-61 
b per cent. Cum. Рге!........................... ©... 


) | MEC 
_ ——— 44 per cent. First Mort. Deb. „ % % % T „„ 100 rs 107-109 


Name. paid. 


Electric Lt. & Traction Co. of Aust., ö p. c. Cm. Pf., 1-30, 000 5 
5 per cent. Debenture Stock, Red... % 100 
Folkestone Electric Supply, Ord. Nos. 1-10,000 .......... 

zl per cent. First Deb. Stock, Red.... . 100 
Havana Electricity, 1-15,000 .................. „ 10 
Hove Electric Lighting, Ord., 1-135,000 ................. 5 
Isle of Wight Elec. Lt. and Pwr., 44 p c. Pb. Stk. Red. .... 100 
K alie Meoir Power and Lighting, 6 per cent. Cum, 

za k vae Eu е еа бенен el dino 
Kensington & Kn ‘abridge Elec. Lt., Ord., 1-21,000 .... 5 


Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 

London Electric, Ordinary .............. ———— EA 
— —— 6 per cent. Pref. nun. 5, 5 
4 per cent. let Мо ge Debenture Stock, Ked... 100 
Metropolitan Ordinary, 100,001-500,000 .. ............... 5 
44 per cent. First Mortgage Debenture Stock.... 100 
44 per cent. Cum. Pref. ....................... . 5 
—— — 34 per cent. Мо e Debenture, Кей. .......... 100 
Midland Electric Power Dis., 44 p.c. 1st Mort. Deb. ...... — 
Neweastle- upon -Tyne Electric Supply, Ordinary........ са 5 

Рге!егепсе......................... 5 aes 

Notting Hill Electric Lighting. nnn 
per cent. Firat Mort. Deba. Nos. 1-500 (Reg.) .. 100 

Oxford Blectric, Ordinary, 1-96 and 40-14,510 ............ 
4 per cent. Debenture Stock .................... 100 

Royal Electrical Company of Montreal, 44 per cent. First 
Shares Mortgage Debenture s wee 100 
Smithfield Markets Electric Supply, Ord. 1-1. O0 5 
——— 4 per cent. Debenture ЗіссК .................... 100 
South London, Ordinary .. ........... q ꝝ.. 6 5 
South Metropolitan Electric Light and Power, Ord. ...... 1 
7 per cent. Cum. Pref. ........... een 1 
——— 4} per cent. Ist Mort. Deb. 100 
Ditto, June, 1904 ............. . . — 
St. James's and Pall Mall, Ordinary, 101-20,080 .......... 5 
— – 7 per cent. Рге!.........................+++55.-. 5 
——— 34 рег cent. Ое. ............. ................ 100 
Urban Electric Supply Co., Oroinary, 8-50-007 .......... 5 
—— — 5 per cent. Cumulative Preference, 50,001-80,000 5 
Westminster, Ordinary ............... . o PONE 
— 5 per cent. Cum. Pref., 110,191-158.251 ....... e. 5 


Eleetrie Tramways.— 


Aseo Argentine, 54 per cent, Cum. Pre f., 1-260,007 ...... ` as 
Permanent 6 per cent. Debenture Stock, 18£8.... 100 .. 
Auckland Elec. Trams., 5 p.c. Ist Mor. Deb. Stk, Red. 100 .. 
Barcelona Tramways, Ord., 1-20, b 10 
5 per cent. Cum. Pref. Shares, I-10. 00 .......... 10 .. 
5 per cent. Deb., Red., 1-600 .................... 100 .. 
——— 44 per cent. Red. Deb. Stock.. . . euet 100 .. 
Bath Elec. Tramways, Ld., Pref. Ord. 3hs.,75,001-150,006.. 1 .. 
per cent. Cum. Pref. Shares, 1-59, — E s 
Blackpool and Fleetwood Tramroad _.................... 10 .. 
Brisbane Tramway Invest., Ord., 1-75.000 ................ 5. ss 
— —— 5 per cent. Cum. Pref., Nos. 1-75,000 ............ 5 œ 
4 per cent. Deb. Stk , Red., Prov. Certs. all pd.. 100 .. 
British Columbia Electric Railway Co., Ord. Def. ........ 100 .. 
Ord. E.... 100 .. 
— —— 5 per cent. Cum. Perpetual Pref. Stock.......... 100 .. 
—— — 4, per cent. Ist Mt. Debs., Nos. 1-6,250, of £40 each 40 .. 
4) per cent. Vancouver Power Deb......... ..... 100 
British Electric Traction, Ord. 1-300, 000 & 60,001-90,000 .. 10 
6 per cent. Cm. Pt., 30,001-60,000 ПИР тур, . 10... 
- 5 per cent. Perpetual Debenture Stock — ........ 100 .. 
44 per cent. 2ad Deb. Stock ...................... 100 .. 
Buenos Ayres and Belgrano Тгашв........................ B .. 
—— = ** A" per cent. Cm. Pf., 1-40, 00 8 
“В” 6 per cent. Cm. Pf., 1-27,500................ 9: .. 
5 per cent. Deb. Stock, R ee. .. 100 .. 
Prov. Cert., all paid .................... eee 100 .. 
Buenos Ayres Electric Trams., 5 p c. Deb. Stk., Red. .... 100 .. 
Calcutta ways, 1-102268 ........................... < Ө s 
44 per cent. Ist Deb. Stock, Re... 100 .. 
Cape El c Tramways, Nos. 1-480,000 .................. 14 
City of Birmingham Tramways, 5 per cent. Cum. Pref. .... 9. ss 
4 per cent. lst Mortgage Deb., 1-3000 (1917) ...... 100 .. 
Colombo Electric Tramways and Lighting, 5 per cent. lst 
Mo e Debenture Stock, R ee 100 
Cork Electric Tramway and Lighting Co., Ordinary ..... ‚ 10 са 
—— 6 per cent. Cum Pref. ......................... „ 10 ее 
4 per cent. Debentures ......................... . 100 .. 
Dublin United Tramways (189), Ord., Nos. 1-60,000 ..... . 10 .. 
6 per cent. Pret, Nos. within 1-60,070............ 10 .. 
3. per cent. Mort. Debs., 1-5,000 Red. ............ 100 .. 
Imperial Tramways, Ordinary ............ eee All .. 
6 per cent. Cum. Pref. iii.. . all 
4, per cent. Deb. Stock. . 100 
Isle of Thanet Electric Tramways and Lighting, 5 per c. 
Cum. Pref., Nos. 30,001-60,000 ........................ ae 
4 per cent. 1st Mt. Db. Stock, Red. .............. 100 .. 
Kidderminster and District Lighting and Traction, Pref... 5 5 
London United Trys. (1901), 5 per cent. Cam. Pref......... sé 
4 per cent. let Mt. Db. Stock, Red. .............. 1 e 
Madras Elec. Trams. (1504), 5 per cent. Deb. Stk, Rd. .... 100 .. 
Metropolitan Elec. Trams., Defd., 000,001-1,314,016 us ) 2 
— — 5 per cent. Cum. Pref., 500,001-1,000,000......... "M ae 
—— 44 рег cent. Deb. Stock, N ²˙ AA . 100 .. 
Milwaukee Electric Rall and Ligh 995 cent. 30-yr Cons. 
Mort Bonds, 1926, 1-5,500 and 7,001-8,000............ $1,000 .. 
we и Rail., Sterling 5 per cent. (Mort.) Deb., ү 
— — Sterling 44 per cent. Deb., 1922, 601-2,000 ........ > 
New General Traction, 6 per cent. Cum. Pref., 1-10,000 and 
Oldham, Ashton, and Hyde Tramway, Ordinary .......... 10 .. 
5 per cent. Cum Рге!._.......................... 10 .. 
Perth Elec. Tramways (W. A.), 5 рег cent. 1 Mrt. Deb. Sk... 100 .. 
Potteries Electric Traction, Ordinary, 20,001-40,000........ 10 
5 per cent. Cum. Pref., 1-20,000 www 10 .. 
44 per cent. Debenture Stock 100 .. 
South Lancashire Electric Traction and Power Company 
£250,000 Огдіпагу .............................- dt s 
——— £101,142 6 per cent. Preference .................. l .. 
——— £597,170 44 per cent. Debenture Stock ........ 100 p.c. .. 
Rleetrie Bailways.— 
Central London, Ordinarr bx Pasa 100 „ 
4 per cent. Pref. ** : 18 es 


— „ T deferre 
——— 4 p.c. Deb. Stock (Prov, Script Certs., fully paid).. 100 


96-100 
m 171d 
133.158 
11-13 


106-107 xd 
101-104 xd 
96-88 xd 
81-9 
106-108 xd 
14-134 


14-141 


106-110 


90-92 
101-105 
78-81 
111.113 


72 


Name. "pu e price. Name. or uid © Last price, 
City and South London, Consolidated O:dinary .......... 10 .. 3941 1 — £ £ 
—— — por cent. Debenture Stock .................... 100 .. 107.110 Te ephones. 
5 per cent. Pref. Stock I. 100 .. 120-123 National Telephone, Рге!еттей............................ 100 .. 1111-112; 
— » „ » S 100 Dod — Deferred Block FFF 100 92 “л 195 
2 „ „%%% %„%%—c „%ũ⏑%⅕ꝝ ꝗ9n: %%% %% %%% „ „% е M — ̃ — cen Jam. a „% „% „% „% „% % „% „% „% „ 6 „% „% 6% „%%% E] ee 
Liverpool Overhead, 5 per cent. Pref. .................... 10 .. 10-104 — 6 рег cent. Cam. Second Ргеї.................... . 10 .. 1215 
—— — Ordinary, 1-50,000................................ 05 2. at —— 5 рег cent. Non. Cum. Third Prell. 5- s. oh 
———4 per cent Mortgage Debentures, Red., 1-1,700, — .. 101 —— — 34 per cent. Deb Stock, Red. ................... . 100 -101 
Underground Electric Е wars of London, 5 per cent. 4 per cent. Deb. Stock, Кей. .................... 100 .. 1014-1055 
Profit-Sharing Secured Notes — 93-100 Oriental Telephone and Electric Company 1 1g-14 
Waterloo and City, O-dimary ................ :.......... 100 90-92 6 per cent. Cum. Pref. .......................... 1 1 1/16-1 3/16 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
Miles of 
Traffic чер for | ассо did aingle track Accounts fur past year. | Coat 
| open. per 
i E Current T iles | P 2 пе of | mile 
urren otal | Passen Car miles as. | Car e of | mile. 
Endiog | 1905, IE 1904. | Week. ce ear, | 1905. |190. Ending |receipte carried. run. e'nger mite. | track. 
| £ g £ £ | d. а. £ 
Aberdeen Corporation .......... Joly 8| 1,566 | 1,615 |- 80 — 1624| 254| 202 May 31| 63,071 | 15,530,351 | 1,373,723 9 098 1111 | 2,512 | 645 
Ayr Corporatſoenn " Um 357 |+ 19 — 8 8 „ 15 14,328 | 3,316 580 | 353,945 L 971 | 1,830 | 516 
Barking Corporation — — — — — 1:35] — — == = : [её = 2 ed 
Birkenhead Corporation ........ „ 9| 1,070 | 111 |- 41] — 23) | 23°53} 253 March 31| 55,025 | 11,145,531 | 1,309,903 1 18 {10.08 2.338 5 603 
Birmlogham Corporation ...... 8 353 M7|—- 8 — l — | = = z == = = - D. 
Blaeaburn Corporation ........ p Ò 935 $9; — 37 + 628 | 24 24 о» 48,875 | 8,661,720 905,953 135 |1189 | 2,035 | 744 
Blackpool Corporation » 6| 1,355 | 1,150 |+ 205 + 1,519 | 17 17, „ — = E "E ИЕ УЯ zs 
Blackpool- Neet wood Traras. . . s 8 887 870 | + 17| — 112] 164| 164 | bec. 31) 31,846 | 2,325677 579,254 |3 28 |1319 — 727 
Bolton Corporation ............ „ 9| 2,089 | 2151 |— 62| + 867 | 40 38 March 31| 95 765 | 25,255.196 | 2.161,13) | 113 |1063 | 2,394 | 611 
Bournemouth Corporation ...... „ 9| 1,470 | 1,052 | + 418| + 1,42) 16 8316 82 = 55,276 | 10,053,288 | 1,121,623 [132 11 85 3.225 | 719 
Bradford Corporation .......... „ 8| 4,088 | 4,979 |- 151 — 1,857 | 77 71 d as = - = 2 ie TN 
Brighton Corporation were » 9| 1,180 | 1,183 j- 8 9 9 , 59,33) | 11,321,160 | 1 152,828 146 |1048 | 2,9148 8014 
Bristol Tramway Company...... „ 7 6,551 | 5,433 |+ 118 — 51 514 | Dec. 31,253,793 | 45,312,373 | 6,127,135 — — — 
Buraley Corporation. „ 10 1,154 | 1,074 |+ 139 — 10 19°60 Much 3 EH = = p x un = 
Rurton Corporation » 9| 325 — = — 8} | 8 » 31178950 | 3,878269 | 454082 107 |921 | 2058 | 676 
Cardiff Corporation ............ June24| 2,195 | 2,095 | 4- 98 — 260 | — „ 310112, 29 | 23,133,363 | 2,770,049 |112 |972 | 3,782 | 944 
Carlisle Tramways Company ....Jaly 8| 270 215 |+ 57 - 32| 85| 85 рез — = = "eU НЕ M 
Central London Railway ........ „ 8| 6,560 | 6414 |- 5 — kj 6 6 „ 337,528 | 44,875,547 | 1,281,214 (186 6510 | 57,931 |3580 
C.ty and South London Raliway.| ., 9| 2300| 2335 |- 36| — А 61 ы! „ - x = a ме x =. 
U»lchester Corporation ........ » 4 226 — = = 7 7 | = = os Zs oe шр Z 
Cork E. T and L Company . » 6j 630 610 |+ 20 = 21 19, Ж 24,895 | 5,814,376 | 882256 1016 | — | 469 
Darwen Corporation ............ » l 260 229 |+ 51| + 199 | 7 7 March 31 — = — Bis = Z ze 
Dover C ration.............. a p = == = 4j 44 os 3: 11,250 853,200 281,145 94 949 2,900 — 
Dublin and Lucan Electric Ry...| ,, 7 131 160 | - 29 — M 6i 6i Dec. 3 | 6,358 402,511 110,758 3 79 |1578 942 | 7°33 
Dublin U. T., electric cara...... з 4,255 | 4,188 | + 67 | 
Dublin S. District, Blectric ....|Juae23| 1,146 | 114 |+ 12 } — 47 | 46 „ 51(267,489 | 52,050,949 | 7,077,372 |123 |90? | 6,61 | 555 
Dundee City Tramways .. ..... July 5 838 856 | + 32 — 22 2! M — = — = on = — 
East Ham Corporation » 8 930 175 | + 157 + 921 25 85 | March 51| 36,652 | 13,689,658 865,816 64 {10:18 | 2,994 | 678 
Glasgow Corporation............ „ 816.088 15,734 — — h| 143i | 143 May 51/756,480 |195,767,519 [17,915,595 — {10:12 — — 
Gloucester Corporation ........ June 7 302 — — — 9 54 = — = 15 a oa 
Halifax Corporation ............ » 263 1,832 1,738 | + 83| + 1,085 | 55} | 35 | March 31] 73,019 | 17,819,632 | 1,540,707 — {11°53 | 2,085 | 856 
Huddersfield Curporation ...... July 8| 1,450 | 1,408 |} + 42 + 946 35 35 „ 31 69,938 | 1 ‚838,150 | 1,666,262 |124 |971 | 1,9235 | — 
Hall Corporation „ 8 2240 | 2181 |+ 59 + 69 | 27 с T = АЕ = Ls = ao = 
Ilford Corporation .............. — — = — — — 10) is — ads а = = BG = 
Ilkeston Corporation........... 3 35 122 142 — — — 9 — = == = = zt a 
Kirkcaldy Corporation » 5 240 217 23 — 71 74 Мау 15| 12,201 | 5,652,855 432,336 "775 |6519] — |7649 
L»eds Corporation ......... 9 4 „ 8] 7,084 6,130 | + 9.4) + 4,441 89 89 | March 2; 255 | 61,223,6°6 | 7,121,038 110 |1002 | 3,351 — 
Leicester Corporation .......... — = — — — 42 — Dec. 51| 26,011 | 12,039,252 | 1,223,507 |1 9°79 — 482 
Liverpool Corporation .......... „ 1] 11,909 | 11,343 | + 66| + 9,431 | 103 | 105 „  91|947,625 {116,642,663 12,165,419 — — 22 
Liverpool Overhead Railway .. „ 9| 1646) 1672 |- 86 — Aj 65/| 657] June 30 — = pa ee — 
London County Council ........ „ 1 16,184 | 15,5323 | 42,855 | +39,107 | — — — — — - = "T са — 
Loweatoft Corporation EM — — — — — 6 51 sept. 14,911 | 3,128,867 359,455 |108 | 968 | 2,638 | 648 
Maidstone Corporation ........ » 6 149 — — — 2) 2 4,710 850.121 112,227 |133 |1015 | 2370 | — 
Manchester Corporation ........ „ 8115887 ! 13,216 | + 6711 + 6,860 1143 1 1314 March 31°631,956 125, 900,875 {14,123,124 |119 [1075 | 4293 | 6:99 
Nelson Corporation ............ „ 8| 149 128 |+ 23: + 2.7 — 23 "E | ee eg s — аш E Es 
Newcaatle-on-Tyne Corporation. „„ 8| 3,545 | 3,547 |- — 50 45 „ 531 197,849 | 43,063,934 4,526,152 |1407 1098 | 3,957 701 
Newport (Mon.) Corporation. — — - — 32 32 — — = = = = = = 
Oldham Corporation ............ „ 9| 1678 | 1250 | + 427 + 6,630 | — 34 » 25 65,553 | 13,466,245 | 1,503,740 |116 1045 | 1,886 | — 
Portsmouth Corporation ........ July 8| 2,:8 | 2388 | + 40 — 229 — 29 „ 31 95,702 | 19,625,323 197,499 117 [1165 — — 
Reading Corporation June 29 670 617 |+ Z — — 334 „ 1 — — — = = = T 
Rochdale Corporation .......... — — — — 64 4 „ ЗЦ 14,881 | 2 837,110 596,517 |124 | 9:24 | 1,102 792 
Rotherham Corporation ........|. J uly 6 452 470 | - 18 — 94 7i „ Sl! 23,563 | 5,251,472 593,054 | 107 | 953 | 2,612 | 7:49 
Salford Corporation ............ „ 10| 4,546 | 4451 |+ 85 + 3,440 70 — „ 310214, 111 39,213,560 | 4,884,590 |128 |1029 | — | — 
Scarborough Tramways Co. » 8 257 — — — — 44 — — ы im == "a B ER 
Sheffield Corporation .......... „ 9| 51087 | 4,925 | + 2'5 — — 524 % 31 — = => E == zu = 
Southampton Corporation ...... » 9| 1,063 | 1 011 + 51 - 251 — 18 » 31 — == mS 2 t a 
Southend-on-Sea Corporation....| ,, 5 472 435 |+ 57 + 407 | — 9 „ 31 — — — =з = "E 
Stockport Corporation .......... 1 7 785 64 |+ 1531 + 511 — 104 „ 310 — Б = — — = ws 
Sunderland Corporation ........ „ 3 1,459 | 1,334 |+ 85 + 284 — 20 „ 31 — ТЕ = Ss E E 
Swindon Corporation .......... „ 8 206 — — — — 4) „ Э 4,957 | 1,315,757 102,751 087 (1153 | 1,371 
Wallasey О.Р” С................. » 8 872 849 | + 22 + 565 1185 105 „ 91! 38,768 7, 412.881 778,851 |130 1193 3,271 754 
Warrington Corporation June 244 335 215 ＋ 20 ＋ 165 74 — „ 31 17,057 4,418,225 : — 885 — 588 
West Ham Corporation ........ uly 6| 1,765 | 1,108 |+ 675. + 8,01 | 46 | 862] ,, 31) — | 15,773,742 |1,257165 | — | — | — | — 
Wotverbampjon Corporation... „„ 6| 820| 730 |+ — „ uw = 2 Sete e 
| 
t And 98 miles of interlacing track. a Train mile. ö Per mile of single track. A Half-year’s figures. 
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NOTES, 

Wireless Telegraphy in France.— Whether propter 
hoc or only post hoc can only be conjectured, but M. de 
Branly’s lecture in Paris on the wonders actual and possible 
of wireless telegraphy has been rapidly followed by 
remarkable results, Up to the present week the system 
had been steadily ignored by the Government. Now it 
is announced that the Minister of Commerce has decided 
to organise а service, and has requested his colleagues 
of War and Marine to establish with the least possible 


delay three coast stations, one at Toulon, one at Cherbourg, 
and one at Bizerta. 


Water Power in India.—The Manicipil Board of 
Mussoorie have in hand a large scheme by which electric 
energy will be obtained for lighting and use in connection 
with their waterworks. The three-phase plant needed 
will be driven by water power, and will in turn drive a 
certain number of pumps for the water-supply scheme. 
Complete specifications for the equipment have been 
drawn up by Mr. C. H. Shanan, A. M. I. C. E, and tenders 
are to be returned to Mussoorie by Oct. 25. They are 
to include the supply and erection of the water-power 
plant, the alternators, exciters, switchboards, transformers, 
motors, and the complete line equipment. The work will, 
we trust, be placed with an Eoglish firm, 


Private Tramoars.—Considerable interest has been 
aroused in London by the fact that the Dachess of 
Northumberland recently engaged private electric tramcars 
to convey her guests to Sion House, Isleworth. It may be 
pointed out that special tramcars” are not an innovation, 
and that one can be chartered to Hampton Court and back 
for three guineas. London is very far behind, however, in 
this respect. Private cars are common in other parte of 
the world. Even in Jamaica one can engage an electric 
“social " car for a whole evening. It has the run of the 
whole system, extending some eight miles out into the 
country, and only coste 10s. It is marked private, and 
is often brilliantly lit up with coloured lights. 


Wireless Telegraphy to Ioeland.— The officers of 
two steamers which arrived at Leith from Iceland on 
Saturday report that about the 26th of last month the 
island was put into communication, partly at any rate, with 
the outer world by means of the Marconi system of 
wireless telegraphy. The communication is as yet only 
partial, as the apparatus at Reykjavik can only receive 
messages, but it is possible that a transmitting instru- 
ment will shortly be added to the equipment of the 
Reykjavik station. Should the experiment be satisfactory 
to those concerned, the wireless service may, for some con- 
siderable time at any rate, serve instead of the proposed 
submarine cable, the laylng of which would be very 
expensive in proportion to the use that would be made 
of it. The wireless messages, the most of which come 
in the first instance from Denmark, are sent from one of 
the Marconi stations in the North of Scotland. 


Decimal Weights and Measures.— Early this year 
Sir Edward Fithian, the secretary of the Association of 
Chambers of Commerce, sent a resolution of the association 
asking the Board of Trade to authorise weights of 20Ib., 
10lb., and 51b. as aliquot parts of the cental, to which 
Lord Salisbury has replied as follows: With reference to 
your letter of March 14 last, in which you suggest that 
new denominations of weights of 20lb, 10lb, and 5ib. 
should be legalised for use in trade, the Board of Trade 
have given careful consideration to the representations 
which have been made, and they are prepared to assent to 
the application. Steps will, therefore, be taken for the 


preparation of standards of the same octagonal form as the 
present 50lb. weight." The chambers consider that this 
concession will save time, labour, and expense, as the 50lb. 
weight as done already. It is amusing to find that the 
daily papers refer to this step as if it was part of the 
metric system of weights and measures. 

Sir Humphry Davy Memorial There was an 
interesting ceremony at Clifton, Bristol, on Friday, when 
Signor Marconi unveiled a tablet which the Clifton 
Improvement Association proposes to place on 5, Rodney- 
place, Clifton, where Sir Humphry Davy, Dr. Thomas 
Beddoes, Thomas Lovell Beddoes, and his aunt, Maria 
Edgeworth, formerly lived. The ceremony, which attracted 
a large company, took place in the Grand Spa Pamp-Room. 
Mr. Lewis Fry was in the chair, and welcomed Signor 
Marconi to Clifton, and afterwards gave some interesting 
details of the lives of Sir Humphry Davy, Dr. Thomas 
Beddoes, Thomas Lovell Beddoes, and Maria Edgeworth. 
In performing the unveiling ceremony, Signor Marconi 
said that the name of Sir Humphry Davy would ever live 
in the minds of men, for he was more than a genius. Few 
men had ever combined with such marked success the 
qualities of scientist and philosopher. It was appropriate 
that Clifton should, by means of the tablet, perpetuate the 
name of Humphry Davy, for it was here that he entered 
upon his public career. 

London County Council Conduit System.— The 
conduit system of the London County Council has now 
had a fairly long trial. The results of experience with 
the first section laid down have pointed to improvements 
in details which are now to be embodied in the further 
lines to be converted. Under the several Tramway Acts 
the Council has to get the approval of the Board of Trade 
to the system employed, and each of the road authorities 
has also a voice in the matter. From a description laid 
before one of these authorities for approval we glean the 
following details as to the principal differences between the 
proposals of 1902 and 1905: 


Rail O lb. per yard lineal, 106lb. per yard lineal 
l 102lb. per yard lineal. 10510, per yard lineal. 
Fish plates . lb. per pair. 71b. per pair. 

Slot rails ..........—... rt. lin. apart. 


din. apa 
Boxes for slot rails ... 2ft. 6in. long. 
Insulator boxes ...... 1ft. square. 
Inspection boxes for 
drainage . 19п. by 12in. 18in. square. 


The increased width of the slot is the only objectionable 
alteration, but we believe this to bea necessity. The other 
changes give increased facilities for inspection and repairs 
or increased strength, and will be universally approved. 
Telephone Agreement. — On Monday last the 
question of the future position of the staff employed on the 
telephone system as compared with that uoder which the 
company now employed them was discussed before a Select 
Committee of the House of Commons. Mr. Babington 
Smith, secretary to the Post Office, was recalled, and 


dft. бір. long. 
1ft. Ain. by lft. 


gave evidence with reference to claims put forward 


by the staff of the company. He said they were 
asking for continuity of employment when the transfer 
took place. At present their services could be dispensed 
with by the company at a month’s notice, and he did not 
think there was much fear, having regard to the rapid 
growth of the service, that their prospect of continued 
employment would be worse under the Post Office than 
under the company. Assurances had been given by the 
Postmaster-General to deputations that the staff would be 
taken over en bloc, but that did not give a guarantee to 
individuals which would create a vested interest and enable 
them to claim compensation for loss of office. Those placed 
on the established staff (and they would be the large 
majority) would have a more secure tenure than ander the 
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company, and those on the unestablished staff would be 
in no worse position than they were now. 

The Manchester Mains Case.—In our issue for 
March 31 we reported the case of Midwood v. the Man- 
chester Corporation. The judgment was given against 
the Manchester Corporation. The facts of the case are 
briefly as follows, A fault occurred on the Manchester 
mains, and this was burnt out electrically, as is the usual 
practice in most supply systems. Unfortunately, in burn- 
ing out the fault the fire spread to the premises of the 
plaintiff, and damage estimated at £677 was caused. The 
Corporation appealed against the decision, but have again 
had the verdict given against them by the Court. The 
defence was that, as the Manchester Corporation had com- 
plied with the requirements of the Board of Trade, they 
should be relieved from the liability in question. Under 
the provisional order, however, it is provided that nothing 
in this order shall exonerate the undertakers from any 
indictment, action, or other proceedings for nuisance in the 
event of any nuisance being caused by them." We com- 
mented on the case in our issue for March 21, and need 
only repeat here that the Manchester mains have been 
carefully designed and laid, and that, while justice has been 
done, it is adding insult to the damages when the mains 
are termed nuisance. It is only right that a municipal 
undertaking should be responsible for any damage it may 
do in the same way as other private undertakings are. 

Tramway Speeds.—In the earlier days of electric 
traction the increased speed of electric tramcars over that 
of the horse cars which they replaced resulted in numerous 
accidents. There were in consequence a number of com- 
plainte that the speed of electric cars was excessive. As we 
pointed out then, the matter was rather one of educating 
the people to avoid crossing the roads without exercising 
ordinary care. The continued use of the tramways has 
been followed by a marked decrease in the number of 
accidents, and we are pleased to see that the restriction in 
maximum speed to eight miles per hour is being altered by 
the Board of Trade in many places. Amongst the most 
recent moves in this direction is one on the part of the 
Deptford Borough Council. The General Purposes Com- 
mittee of this Council have instructed their mayor to 
represent to the Board of Trade that, in their opinion, the 
County Council tramcars should be allowed to travel at the 
highest rate of speed consistent with the safety of the 
general public. The Board of Trade have commissioned 
Lieut.-Colonel Yorke to inspect the various routes and to 
report to the Board, the County Council having urged that, 
in view of the fact that the cars are to be equipped with 
special brakes, and that thedrivers have now acquired greater 
skill, a higher rate of speed should be allowed than was at 
first thought desirable. As in the case of motorcars, the 
safe maximum speed is determined by the braking facilities, 
and these, as pointed out, are very ample in modern 
tramway practice. 

Heating of Enclosed Conductors.—This was one 
of the subjects brought before the Montreal convention of 
the Canadian Electrical Association last month. For the 
past three years McGill University has been the scene of 
some research work which is of great importance and interest 
to the electrical world, and which is revolutionary in its 
character. This is an investigation into the heating of 
enclosed conductors, and in the conclusions which are being 
reached it is being shown that the present information on 
the subject is far from complete, and existing tables are 
consequently quite incorrect. This work was to have been 
described to the convention by Prof. R. B. Owens, but in 
his absence Prof. L. A. Herdt discussed the subject. The 
paradox has been established that the thicker the insulation 


on a conductor the more current is required to cause a 
given rise in temperature. Though this seems absurd at 
first, it is explained by the fact that the thicker insulation 
has a greater radiating surface. If two small wires are 
placed in a small duet they can carry 30 per cent. more 
current than if they are in a large duot, for in the large 
duct there is no chance of radiation except where the wires 
touch the duct, and still air is one of the worst conductors 
of heat. Consequently, when laying out & system for 
10deg. rise, it is necessary to place the wire with as thick 
insulation as possible and in as small a conduit as 
possible. In experimenta with bare wire in still air, the 
results tally very well with the tables given in the 
standard text-books, but as soon as wires are placed in 
Conduite the old formulas do not apply at all. So far, 
these experiments have been conducted for rubber insulation 
only. 


Paralleling Generators.—A method of obviating the 
disturbance in the exciter speed and voltage that ensues 
when one generator is thrown in parallel with another 
having the same source of exciting current, has been con- 
tributed to the Wrinkles” department of the American 
National Electric Light Association by Mr. G. Hartman. 
Another objection that arises under the conditions men- 
tioned is that the second generator, or generators, is 
subjected to the sudden switching on of a large percentage 
of the fall load. The contrivance recommended by Mr. 
Hartman is illustrated in the accompanying disgram, which 
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we reproduce from the Western Electrician of Chicago. A 
water rheostat is connected to a double-throw switch, so 
that it may be inserted in the field circuit of either of the 
two generators or be short-circuited. This results in a 
very gradual rise in voltage from zero to normal, and a 
gradual decrease from normal to zero in starting up, or 
closing down, a second generator, line and transformer set. 
The disturbance is thus eliminated from the first generator, 
and there is a minimum strain on the second outfit. 


Municipal Wiring in London.—The London County 
Council (General Powers) Bill this year again contained 
provisions which would, if passed, have authorised the 
municipal authorities within the Council’s area to carry 
out wiring work. This clause was also inserted in the 
1903 Bill, when it was strongly opposed by the Electrical 
Contractors’ Association. In 1903 the clauses were struck 
out by the House of Commons. In spite of strenuous 
opposition by the above association the House of Commons 
passed the clause this year, but it has failed to get through 
the House of Lords. The chairman of the committee was 
the Dake of Northumberland. It was urged on behalf of 
those who supply fittings and general electrical installations 
to private consumers that they would suffer great loss and 
hardship if the clauses were accepted. The petitioners 
contended that the nature of municipal competition with 
private traders was grossly unjust and different in every 
respect from ordinary trade competition, and that it was 
unfair to use the ratepayers’ money for the purpose of 
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injuring other ratepayers by such trading. The Duke of 
Northumberland said it would not be necessary to call 
witnesses in support of the petition against the provisions, 
which would be struck out of the Bill. The Electrical 
Contractors’ Association are to be congratulated on the 
success of their opposition, and we think the decision is one 
which is also in the interests of the electrical supply under- 
takings. Any such undertaking has everything to gain 
from the efforts of wiring contractora in the district to 
obtain work, and by competing with them it immediately 
reduces the number and activity of canvassera tending to 
increase supply business. The slight gains from municipal 
wiring in certain cases do not warrant the risk which any 
department of the kind must necessarily involve. 


Heavy Electric Traction.— The engiosering problem 
of converting steam railways over which a heavy traffic is 
carried over a considerable distance is one which, although 
treated of by many engineers, has yet to be finally solved. 
The many debates on the subject which have taken place 
before various engineering institutions in this country show 
that the financial question is the one to which most con- 
sideration has to be given. At the recent meeting of the 
American Institute at Asheville, Mr. Carl de Muralt con- 
tributed a paper on the subject. In this he dealt more 
particularly with a main-line system, taking as an example 
a line 175 miles long in one direction with a 49-mile exten- 
slon for mineral traffio in another. He assumed that there 
were only 16 stations in the 175-mile length and four 
stations in the other. The traffic on the line was not as 
heavy as we are used to in this country, as it was 
assumed there were only eight trains per day in each 
direction. The question as to the most economical system 
to be used is then gone into most carefully. Ia each of 
the four systems on which information ia given, high-tension 
transmission by either three-phase or single-phase alternat- 
ing current is employed. The chief difference between 
them is in the matter of the equipment on the trains, and 
consequently in the sub-station machinery. In the first 
system the continuous-current series motor on the loco- 
motive would be fed from sub-stations much in the same 
way as has been done in the most recent electrification of 
suburban lines in this country. The second system involves 
the use of three-phase induction motors on the locomotives ; 
hence only static transformera are needed in the sub- 
stations. The third system would employ s single.phase 
alternating-current motor on the locomotive, and in the 
fourth a reversion is made to continuous- current motors fed 
from motor-generators carried on the locomotive. Actual 
figures are given for the first two systems, but the author 
confines himself to general conclusions wben making com- 
parisons between these figures and the reaults to be obtained 
by the latter two systems. We have not space at our 
disposal to follow his figures in detail, but his conclusions 
are all in favour of the three-phase alternating-current 
system. This he shows from his estimate to be cheaper to 
instal and to operate than the continuous-current system. 
He claims for the three-phase induction motor that it 
is at least equal in every respect to the continuous- 
current series motor and superior to the latter on a 
number of important points. The increased cost and 
inconvenience of having two overbead wires instead of one 
has still to be considered. The author states that in street 
railway systems the motor repairs cost anything from four 
to ten times as much as the repairs to the line. He con- 
clades, therefore, that any slight increase in cost of 
supervision due to the two overhead wires would be small 
compared with the saving which would be effected by the 
use of three-phase motors. Where the line is through a 
hilly country stress is laid on the advantage of the three. 


phase motor as being able to return power to the overhead 
conductors when the trains are descending grades. 


Double Trolley Wires in Cuba.— We understand 
that the General Electric Company of America has recently 
secured a large order for a complete network of inter- 
urban electric railway lines having Havana as their centre. 
The system will consist of a central power-house in Havana 
and eight outside sub-stations, together with line material 
for about 125 miles of track and rolling-stock for 
passenger and freight service over the entire system. The 
power-house in Havana will furnish 5,000 kw. of 19,000- 
volt, 25-cycle, three-phase current, generated by two 
2,000 kw. generators and 1,000-kw. Curtis steam-turbine 
generators at 2,200 volts, and stepped up through air-blast 
transformers to the line voltage. The transmission lines will 
parallel the various lines of the railway to the sub-stations, 
where step-down transformers supply low voltage to rotary 
converters furnishing 600-volt direct current to trolley 
lines and feeders. From Havana one branch will run 
south-east to Rosario, a distance of about 40 miles. Sub- 
stations will be located at Cuatro Caminos, Lomas de 
Candela, and Providencia. A second line will run from 
Havana 17 miles south to Bejacal, with a sub-station on 
the line at Santiago de las Vegas. А third line, running 
south-west from Havana to Mariel, will have a length of 
37 miles, and branch lines ruuning north and south to 
El Carmelo, Santiago de las Vegas, and Tuira de Melena, 
amounting to about 30 miles in addition. Sub-stations 
on the line to Mariel will be placed at Marianao, Hoyo, 
Colorado, and Tuansjay, and at San Antonio Melena. The 
rolling-stock for passenger service will consist of 24 30-ton 
cars, seating 50 passengers and equipped with four motors 
geared for а maximum speed of 40 miles per hour. The 
freight service will be handled by 10 40-ton locomotives 
equipped with four motors geared for a speed of 17 miles 
per hour when hauling a 300-ton train. The entire system 
will have double overhead trolleys both in Havana and on 
the interurban lines. The high-potential transmission lines 
will be designed for а future potential of 30,000 volts to 
provide for extensions. The transformers in the Havana 
power-house and in the sub stations are also suitable for use 
on the increased potential. It is expected that the entire 
system will be in operation inside of 18 months, and that 
portions of it will be giving service before that time. As 
pointed out in the Electrical World, the novel feature in the 
equipment is the use of the two trolley wires in order to 
avoid the earth return. This system was at first proposed 
for the London United Tramway system in order to avid 
disturbing the New Observatory. It was not installed, 
however, and the magnetic instruments were removed from 
Kew instead. In the States the system has been used at 
Ciocinnati and one or two other places, but we understand 
that the tramway managers in these places would be glad 
to change over to the single trolley and track return if they 
were allowed to do во. The line voltage in Cuba is to te 
600, and although a good deal of the ground may be 
swampy in character, we think that the single trolley and 
track return would have given successful results. 

High-Potential Sarges.—At the recent meeting of 
the American Institute of Electrical Eagineers at Asheville, 
Dr. C. P. Steinmetz presented a paper on High Power 
Surges in Electrical Distribution Systeme of Great 
Magnitude,” and Mr. P. H. Thomas followed with a paper 
on “The Rise of Potential on Commercial Transmission 
Lines due to Static Disturbances caused by Switching, 
Grounding, etc.” Ia the course of the joint discussion, 
reported in the Electrical World of New York, Dr. 
Steinmetz stated that there existed undoubted evidence 
that the arc is self-rupzuring— that is, it mende itself in the 
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extreme suddenness, and the potential at mending may be 
greater than the striking voltage. After the arc mends 
itself it immediately ruptures again, and it then becomes 
an oscil'ating arc. The frequency of oscillation is deter- 
mined by the capacity and the inductance, and not by the 
frequency of the E.M.F. If a condenser and an indaction 
coil be placed in series with each other, by means of s 
spark gap an oscillating current may be produced in the 
system even when the supply E.M.F. is continuous. One 
of the conditions under which an arc becomes eelf-rupturiog 
is that the voltage exceeds the striking distance of the arc, 
and that the flow of current in the aro causes the potential 
difference at the arc to drop practically to zero, and 
remain at zero a very short time after the arc has ruptored. 
Therefore, in experimenting with the arc in a cirouit 
containing resistance in series and no capacity, the aro 
is not oscillating or self-rapturing, and cannot be made 
so, because simultaneous with the mending of the 
arc the voltage rises and so prevents the arc from 
rupturing. When high-frequency oscillations are produced 
by shunting the aro with capacity and inductance in series 
the length of time the arc exists is the time required by 
the charging current of the condenser to heat the air 
sufficiently to cause an explosion, and also to discharge the 
condenser and allow the voltage to drop to zero. The 
period of the zero current is the time required for the con- 
denser to be recharged by the voltage from the inductance. 
The frequency of the oscillating arc can, therefore, be varied 
by varying the inductance, the capacity, or the length of 
the spark gap, all three elements entering into the deter- 
mination of the frequency. The phenomena become more 
complicated where, instead of localised inductance and 
capacity, there are distributed inductance and capacity as 
in cables. In favour of the explanation of the oscillating 
arc here given may be stated the fact as observed by Mr. 
Stott, that short-circuits were always preceded by grounds 
on the lines and by static displays. If the explanation is 
correct, and if the E.M.F. reaches 100,000 volts, and the 
current is as large as 9,000 amperes, there is no possibility 
of insulating and protecting against these surges. The 
only course to pursue is that taken by Mr. Stott in avoiding 
the cause of the surge, and eliminating the continued 
occurrence of the spark discharge between the condactor 
and ground by disconnecting with the regular automatic 
circuit breaker that particular cable in which the spark 
first appears before the damage can spread farther and 
produce high-power low-frequency surges. 


Potential Regulation of Carbon and Tantalum 
Lamps —Messrs. A. E. Kennelly and S. E. Whiting 
describe in the Electrical World of New York an interesting 
device for regulating voltage based on the different 
behaviour of carbon and tantalum lamps under varyiog 
voltages. It is well known that the resistance of a carb ›п- 
filament incandescent lamp falls very markedly as the 
current through it increases. Thus, a 120-volt, 16-c.p. 
carbon lamp, which has a resistance of 600 ohms when 
cold, will have a resistance of about 300 ohms when at 
normal incandescent voltage. A 110-volt tantalum lamp, 
on the other hand, which has a resistance of 50 ohms when 
cold, may have a resistance of 300 ohms when at normal 
incandescent voltage. In each case the most rapid change 
of resistance takes place in the initial stages of voltage and 
current application. Between half voltage and full voltage 
the changes in resistance are relatively small. Оле device 
proposed by the authors is the use of a Wheatstone bridge 
with carbon lamps in one arm and tantalum lamps in 
another. In the place of the usual galvanometer a polarised 
relay or other magnetic mechanism would be employed to 
close a subsidiary circuit which would regulate the main 
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voltage. An alternative plan is that shown in the illustra- 
tion herewith, where a differentially polarised relay is used. 
In this arrangement the circuit from the mains, M M, splits 
through the coils of this relay, passing on one side through 
the carbon-filament lamps, C C C, and on the other side 
through the tantalum-filament lampe, T TT. The lamps are so 
chosen, or the resistances of their respective paths so 
adjusted, that the two branch currents have equal strength 
at normal voltage between the mains, thus leaving the 


relay in balanced condition—i.c., with zero excitation. If 
now the main voltage should rise, the resistance of the 
earbon branch will diminish and that of the tantalum 
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branch will increase, thereby upeetting the balance in 
favour of the carbon branch current, and urging the 
tongue of the relay against the stop, c. On the contrary, 
if the main voltage should fall, the differential balance 
would be upset in the opposite direction and the tongue of 
the relay urged againat the opposite stop. This action of 
the relay might likewise be invoked to control the main 
voltage through mechanism actuated by local circuits from 
the relay. From actual trials made with an apparatus of 
this kind over a relay of the Western Union type the 
authors found that an increase of 0°6 volts— i e, from 
120°4 to 121— was quite sufficient to operate the relay. 
There was a time lag of about а second in the operation of 
the relay, which appears to be due to the thermal effects 
outside the lamps. The device is an interesting utilisation 
of the different characteristics of these two types of incaa- 
descent filaments. 

Lightning Protection.—At the recent Denver Con- 
vention of the American National Electric Light Associa- 
tion, an interesting discussion, of which an abetract appears 
ia the Electrical World of New York, ensued on “ Present 
Methods of Protection from Lightning and Other Static 
Disturbances.” Referring to the water jet arrester used in 
California, Mr. Alex Dow stated that this was merely a leg 
of high resistance and of no inductance, and that it con- 
sumed energy continuously. The water jet might be used 
to good purpose in many high-tension transmission lines as 
epecial protection during thunderstorms in much the same 
way as in certain railway plants the tank arrester is 
switched on during thunderstorms. In conjunction with 
choke coils it would furnish a thoroughly reliable means of 
protection, though its use involves a loss of energy from 
3 kw. to 10 kw., depending upon the voltage. Owing to 
information received since the report was prepared, the 
recommendation of two ground wires should be withdrawn 
in favour of the use of a single ground wire, which will do 
the work as well as two wires and be as reliable. No reliable 
information could be obtained concerning the horn arrester, 
but it seemed that the tail-piece is dispensed with entirely in 
many European plants, Mr. Dow advised the appointment by 
the association of a reporter to gather information on the 
subject of lightning protection and to report same to the 
association. In reply to a question, Mr. Dow said that 
flashing across storage battery terminals to ground has 
happened, the discharge being across the surface of the 
tanks. Mr. R. F. Hayward stated that in Utah there are 
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about 300 miles of 40,000-volt and 200 miles of 28,000-volt 
lines running in parallel, and scarcely any storm passed 
through the territory covered without striking something, 
either directly or inductively. He has come to the con- 
clusion that the lightning protection should be spread all 
over the line in the form of lightning conductors. It is 
found that when а storm occurs it will generally strike 
the lines and split a number of poles, shattering all the 
insulators on one pole and puncturing a number of 
insulators on other poles. The effect is seldom found 
far from the point where the stroke comes, and if the 
stroke is near the power-house some apparatus is likely 
to be lost or terminals burned out. A number of trans- 
formers of the old air-blast type have been lost, but none 
of those with new windings which have replaced the old 
type, although in a recent storm some of the terminals 
were burned off. The aro will cross from terminal to 
terminal, jumping distances of five or six inches, and while 
this shute down the plant for a moment, no other damage is 
done. Recent experience has shown that modern insulation, 
whether of the air-blast or oil type, is becoming very good 
and very high. Mr. Hayward considered that the ground 
wire should be placed on the line; if there is no ground 
wire on the line, one of the two circuits ig grounded 
at each end of the line when a thunderstorm comes 
along. If & ground wire is above the other lines, it 
should be as far above as possible, for then the stroke 
wil discharge to this wire and take the ground by a 
number of different paths, wheress if the ground is at 
the neutral point of the main circuit it is almost certain 
to cause au arc that will give a short-circuit, and these 
sudden short-circuits are the cause of setting up low- 
frequency waves which go into the power-house, pass 
through the choke coil, and are liable to break down the 
apparatus. Mr. E. P. Dillon stated that the Colorado 
Springs lines were particularly menaced by lightning. At 
present lightning arresters are liberally distributed at the 
various plants and sub-stations, but there are none on the 
line, since it is felt that the risk of having lightning arresters 
on the line was an offset to their advantage. He thought 
that a well-constructed ground wire would obviate some of 
the difficulties which have been met with. At three 
different times in the past two years the lines have burned 
out directly in the middle of a span, and not at the poles. 


Niagara and Toronto Transmission.—In our last 
issue we gave some particulars of the new transmission 
lines which are being erected to convey energy from 
Niagara to Toronto. From further information appearing 
in the Electrical World we note the following details, which 
will interest those readers who have overhead line work to 
erect in this country. The three insulators carry the three 
conductors, for which circuits are placed at the corners of an 
equilateral triangle with 6ft. sides. The anchorage of the 
line wire at the terminal towers is carried out in the follow- 
ing way. Where the cables are secured before they pass 
into a terminal station, the three insulators for each cable 
are placed in a straight line with their centres 30in. apart. 
When a line cables reaches the first insulator of the three 
to which it is to be attached оп one of these towers, it is 
passed round the neck of thia insulator, and then secured 
on itself by means of two clamps that аге tightened with 
bolts and nuts, as illustrated. The cable thus secured turns 
up and back over the tops of its three insulators, and goes 
to the terminal station. Around the neck of the insulator 
to which the line cable has been secured in the way just 
outlined, a short detached length of the regular copper cable 
with the parts of a turnbuckle at each end is passed, and 
this same piece of cable also passes round the neck of the 
pext insulator in the series of three. By joining the ends 
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of the turnbuckle and tightening it, a part of the strain of 
the line cable in question is transferred from the first to 
the second insulator of the series. In the same way а 
part of the strain of this same line cable is trausferred from 
the second insulator of the series to the third or one nearest 
to the terminal station. From its insulators on a terminal 
tower each line cable passes to an insulator at the 
same level on a steel bracket outside of the terminal 
station. After leaving this insulator on the bracket, the 
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line cable turns up and goes through a bushing set in the 
bottom of a metal box or hood that is fixed on the outside 
of the terminal station above the steel bracket, as shown. 
Having reached the inside of this metal hood, the line cable 
makes another right-angle turn, and goes through the 
centre of a 40in. by 36in. opening in the brick wall of the 
terminal station. At the centre of this square opening 
the line cable is supported by one of the porcelain insu- 


lators regularly used outside. The hood jast mentioned is 
made of expanded metal covered with cement. From the 
line cable to the steel socket of the pin on the bucket the 
shortest distance through the air is about 17in., and this is 
aleo the distance from the cable to the metal hood. 
Between the line cable and the brick wall outside of the 
metal hood the distance is about 25in. At the upper 
outside edge of the hood there is a gutter that prevents 
the dripping of water on to the insulators and line cables 
below. | 
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ROYAL COMMISSION ON LONDON TRAFFIC. 


The first volume of the report of this Commission was 
issued on Monday last, and is to be followed by seven 
other volumes, which will cover the whole subject. The 
Commission appointed in 19023 consisted of Sir David 
Miller Barbour, K. C. S. I., K C.M.G. (chairman); the Right 
Hon. Earl Cawdor; the Right Hon. Viscount Cobham; the 
Right Hon. Lord Ribbleadale ; the Right Hon. Sir Joseph 
Cockfield Dimsdale, Bart, K. G. V. O., M. P.; Sir John 
Poynder Dickson-Poynder, Bart., D. S. O., M. P.; Sir Robert 
Threshie Reid, G. C. M. G., K. C., M. P.; Sir John Wolfe 
Wolfe-Barry, K. C. B., F. R S.; Sir Francis John Stephens 
Hopwood, K. C. B., C. M. G.; Sir George Christopher Trout 
Bartley, K. C. B., M. P.; Sir George Stegmann Gibb; Mr. 
Charles Stewart Murdoch, C. B.; Mr. Felix Schuster; Mr. 
Lynden Macassey, M. A., B.Sc, LL D. (secretary). 

The Commission were commanded to enquire into the 
means of locomotion and transport in London, and to 
report: (a) As to the measures which they deem most 
effectual for the improvement of the same by the develop- 
ment and interconnection of railways and tramways on or 
below the surface; by increasing the facilities for other 
forms of mechanics] locomotion; by better provision for 
the organisation and regulation of vehicular and pedestrian 
traffic, or otherwise. (5) As to the desirability of establish- 


ing some authority or tribunal to which all schemes of 


railway or tramway construction of a local character should 
be referred, and the powers which it would be advisable to 
confer upon such a body." The Commission not merely 
took evidence, but by a special arrangement obtained 


expert and technical advice from the Advisory Board of 


Engineers which they appointed. One of the members of 
the Commission, Sir John Wolfe-Barry, K.C.B., undertook, 
without remuneration, to act on and preside over the 


Advisory Board, and they state they were fortunate to 


obtain the services of Sir Benjamin Baker and Mr. William 


Barclay Parsons, M. I. C. E, chief engineer to the Board of 


Rapid Transit Railroad Commissioners of the City of New 
York, who was well acquainted with London. The full 
report of this Advisory Board will appear in vols. vii. and 
viii, yet to be published, but the Commission have not 
endorsed all the recommendations of this Board. 

The Commission's report covers much ground that is 
beyond the scope of our journal, but the following abstracts 
will show the general trend of the recommendations. 
After showing the need for further facilities for locomotion 
and the failure of rehousing schemes in the central districts, 
it is pointed out that the only difficulty in the way of 
completely reorganising London for purposes of locomotion 
is the question of cost. The ideal scheme is the construc- 
tion of railways in London for purposes of long-distance 
urban traffic, and of railways radiating to the suburbs for 
purposes of suburban traffic, the railways both in urban 
and suburban localities being connected with tramways 
for short-distance distribution, the connection of all main 
line terminal stations with urban tramways and railways, 
the widening of existing and provision of new streets for 
local urban traffic and the regulation of street traffic to 
prevent or reduce congestion, and the provision of complete 
facilities for passenger interchange. Under the headings, 
therefore, of Streets, “Tramways,” “ Railways," and 
“Traffic Regulation” the Commission's principal recom- 
mendations are grouped. 

Jiecommendalions as to Street Improvements.—The narrow- 
ness and tortuousness of the London streets are “not a 
surprising fact when it is remembered how London grew 
without method or control.” The Commission enumerate 
the various proposals made to them in regard to street 
improvements, which they remitted to the Advisory Board 
of Engineers for critical technical examination, and they 
set forth the proposals of the Board and their own opinion 
in relation thereto. The projects put forward by the 
Advisory Board are based upon the view that, as in the 
case of Paris from 1793, the future improvements of 
London should proceed on the lines of a carefully-thought- 
out plan, designed to meet the requirements of through 
and other traffio, and given effect to, subject to future 
modifications, in the light of experience, or owing to 


change of conditions, as time and mopey permit. With 
this conclusion the Commission are in emphatic ment. 
Although the Advisory Board have not formulated an 
such complete plan, they advise, as the ground work thereof, 
the execution, amongst others, of certain improvements men- 
tioned in the report. The most important is a proposal for 
the construction of two main avenues through London, one 
43 miles from weat to east to connect Bayswater-road with 
Whitechapel, the other 4j miles north to south to connect 
Holloway with the Elephant and Castle. Esch avenue 
would Бе 140ft. in width, from house to house, with sub- 
ways for water-mains; with four lines of tramway on the 
suríace, and four lines of railway below the surface, for 
express and local stopping trains. The tramways on the 
main avenues are intended to connect with the tramway 
systems at both ends, and afford interchange of traffic with 
the various systems of tramways crossed on the route. The 
four lines of electrical railway in the sub-structure would 
be connected with the various railway systems. The 
Advisory Board of Engineers, it is stated, attach more 
importance to the west and east main avenue than to the 
one running north and south, mainly because statistics 
show the volume of traffic to the east and west is 
greater. The Commission entertain no doubt that both 
the main avenues would be of great value in reliev- 
ing street congestion, and in providing much- 
needed facilities for central urban tramway and rail. 
way locomotion. At the same time they dwell upon the 
very heavy outlay involved ; and on the fact that they are 
schemes each of which is complete in iteelf, and cannot be 
carried out piecemeal. The east and west avenue, with its 
subways, railways, and tramways, is estimated Approx 
mately to cost about £15,550,000, and the north and south 
avenue about £8,550,000 net. And supposing that a sum 
of 30 millions sterling would accomplish the work, it would 
Ку require £1,100,000 to £1,200,000 а year to cover 

terest and sinking fund of the borrowed money. In 
return for the outlay, the municipality would own nine 
route and 36 track miles of tramway, and nine route and 
36 track miles of underground railway, putting aside the 
immense advantages of two great thoroughfares. The 
tramways and railways would bring in a considerable profit. 
The Commission allude to New York, where an undergroud 
railway, with similar acoommodation for express and local 
trains has been constructed at the expense of the 
municipality by a company under a contract for con- 
struction and for operation at an annual rent sufficient 
to defray interest and sinking fund on the municipal 
bonds issued for construction of the work. It must be 
understood, the Commission state, that the Advisory 
Board of Engineers do not themselves put forward 
their scheme of new avenues as a project for immediate 
accomplishment under existing conditions. They desire 
that its great utility should be realised, and that it should 
find a place in a general plan for the future development 
of London as means and opportunity offer. The Com- 
mission recognise its utility to the full, and agree that it 
should find s place in the general plan, if farther careful 
study of the project, from all pointe of view, shows that it 
is financially practicable ; but do not think that works of 
less magnitude, which may be within avaiiable resources, 
should be retarded in the expectation of its early accom- 
plishment. The Commission, after consultation with the 
Advisory Board, recommend that new streets or widened 
streets should forthwith be laid out according to the follow- 
ing standard of width from house to house, depending upon 
their importance and the degree to which they are likely to 
attract traffic: main avenues, 140ft.; first-class arterial 
streets, 100ft. ; second-class streets, 80ft.; third-class streete, 
60ft. ; fourth-class streets, 40ft. or 50ft. 

Recommendations as to Tramways. — The Commission 
preface their statement of recommendations in regard to 
tramways by the enumeration of a number of fundamental 
propositions applicable to urban tramway operations in 
general, and to Рета conditions in particular, as follows : 
Wherever tramways can be laid on existing streets in 
London without widening, they can, when worked 
commercially, be made & direct source of profit. London 
in comparison with American and Continental and pro- 


vincial English cities is conspicuously deficient in tramway 
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facilities; there are extensive districts in the West-end" 
and centre of London entirely unprovided for. There is, 
even where tramways exist, an entire absence of through 
communication between the various systems witbin, and 
between those within and those withoutthe county of London, 
and every through passenger is obliged to change cars at the 
junctions, if any, of the various systems. '' Accordingly, all 
the cars are obliged to discharge their passengers at dead. end 
terminals. At the six principal terminals (Westminster 
Bridge, Shepherd's Bush, Blackfriars Bridge, Aldgate, 
Moorgate, and Euston-road) nearly a quarter of a million 
of passengers alight from or join the cars every day in the 
streets. Apart from the great inconvenience caused to all 
or most of the passengers, the result is a very great con- 
gestion, both of tramcars and of ordinary vehicular and 
pedestrian traffic, at these terminal points, and the same 
congestion, though in a less degree, ocours at the other 
terminals in London. The Advisory Board of Engineers 
estimate that the carrying power of a tramway system 
may be diminished by about one-half by reason 
of the cross-shunting necessary at dead-end terminals. 
It wil be seen that, from every point of view, 
tramway accommodation is glaringly defective. In a 
great area there is no tramway service at all. Where 
there is such a service, travellers do not obtain the fall 
advantage which it ought to provide in cheapness, 
expedition, and convenience. An ‘end-on’ break in the 
course of a journey probably causes additional expense (for 
two independent fares usually cost more than a through 
fare), whilst the consequent delay and discomfort, especially 
in bad weather, and the uncertainty of transhipment are 
great drawbacks. Where the line abruptly terminates in 
the middle of crowded streets, even greater discomfort is 
caused, together with serious diminution of efficiency in the 
entire tramway service and an intolerable congestion in the 
streets. It is difficult to appreciate how such a state of 
things can have been tolerated so long. Whatever view 
may be held upon the expediency of extending tramways 
in London, it cannot be expedient to work those we have 
upon inefficlent methods." 

Functions of Street Tramways.—In smaller cities, tram- 
ways, the Commission state, supply a double want. They 
carry passengers from one part of the city to another, and 
also between the city and adjoining areas, to a distance of 
eight or ten miles. In London, it is probable that their 
usefulness will be more restricted. They will be chiefly 
used for short distances in urban and suburban dietricte. 
Experience shows that the metropolitan railways, even 
where no tramways compete, practically do not attract 
passengers for journeys of less than a mile. Railways and 
tramways can with advantage, it is stated, be worked in 
inter- connection. Tubes might be prolonged till they 
reach the surface at some point in the more open country, 
and then be continued on the surface as railways or tram- 
ways to or beyond the suburbs. Tramways on the streets 
ia urban and suburban districts should, where possible, 
be laid out in interchange connection with main-line, 
"tube," and other railways by arrangement with the rail- 
way companies. The competitor of the tramway for short- 
distance traffic is the omnibus, and the horse omnibus, 
it is said, will always serve a usefal purpose in London, 
unlees superseded by the motor omnibus, in distributing 
passengers where tramways do not penetrate, but the Com- 
mission believe that on all the routes, where there is fair 
competition, the same tbing will happen in London as 
bappened in Liverpool between the years 1897 and 1903. 
Within a period of seven years all the omnibuses disappeared 
from the streets and gave place to electric tramcars, while 
the number of passengers carried was nearly trebled. 
These results, which have been repeated in other cities 
both at home and abroad, show, it is claimed, how eagerly 
the publio avails itself of tramway facilities. Motor 
omnibuses will doubtless supersede horse omnibuses, and 
remove from the streets, greatly to the public advantage, 
a form of vehicle which, although it has been of great 
public utility, is now one of the principal causes of conges- 
tion in many streets. Bat the Commission think that, on 
routes suitable for tramways, where there is а large traffic, 
tramways will continue to be the moat efficient and the 
cheapest means of street conveyance, and cannot recom- 
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mend the postponement of tramway extension in London 
on the ground of any visible prospect of the supersession of 
tramways by motor omnibuses, 

Widths of Streets for Tramways.—Is widening needed to 
admit of the construction of tramways?  ' That, indeed," 
the Commission state, is the point upon which everything 
turns. Few would object to an extensive tramway system 
being laid down all over London but for the belief that it 
must involve an extensive system of street widening. This 
is the great difficulty. The opinion is widely held that the 
streets of London are too narrow for tramways on а great 
scale. No doubt many atreets are too narrow. The real 
question is whether this disadvantage is so widespread as 
to necessitate the postponement of a great tramway 
extension until costly operations of widening have 
been carried through.” In this connection the Com- 
mission state that the London County Council aim 
at a minimum width of 33ft. between the kerbs, but that 
the Commission think that a greater width than 33ft. is 
desirable as a rule for a double line of tramway, save that 
for short distances, or in less frequented thoroughfares, 
even a less width may be accepted. A single line might 
be laid in still narrower streets either for traffic in both 
directions, with passing places at intervals. or for traffic 
in one direction only. Such an arrangement is common 
abroad, and appears to work satisfactorily. ‘Judged by 
the above standards of width, the report proceeds, many 
of the main thoroughfares of London will admit of tram- 
ways. Of course, the decision must depend partly upon 
the extent to which the street is crowded, as well as upon 
its width. Certainly some street improvement is necessary 
in places from any point of view, and we have already 
recommended that preference should be given, as far as 
possible, to improvements which would widen roads intended 
for tramways, but we are persuaded that a great deal can 
be done in the way of tramway extension without any great 
expense of this kind.” 

Tramway Extensions.— No good purpose, the Commission 
state, could be served by their attempting to lay down a 
hard-and-fast scheme for the construction of tramways. 
The selection of proper routes would require minute 
examination. They describe and criticise the important 
proposals reported upon by the Advisory Board of Engi- 
neers, who, at their request, have indicated the various 
directions in London in which the construction and opera- 
tion of tramways, after making the necessary street 
improvements, would be beneficial and useful. The routes 
in question are: across Hammersmith Bridge; Hammer- 
smith to Knightsbridge; Kulghtsbridge to Aldgate in 
subway; Fulham and Brompton roads; Grosvenor-place 
and Hyde Park in subway; Edgware-road and Maida Vale; 
Harrow-road ; Cambridye-avenue; Uxbridge and Bays- 
water roads; Westminster Bridge and Victoria-embank- : 
ment; Waterloo Bridge and Blackfriars Bridge ; Queen 
Victoria-street and Southwark Bridge; New Bridge-street 
and Farringdon-street ; Holborn and Charterhouse-street ; 
York-road, Stamford - street, and Southwark - street; 
Tower Subway; Tottenham Court-road and Whitehall; 
Moorgate, Liverpool-street, and Norton Folgate; Alders- 
gate-street to Post Office in subway ; King's. road, Chelsea, 
and Buckingham Palace- road; Victoria- street, Westminster; 
Marylebone and Euston roads; Finchley - road. The 
advantages, the Commission state, of some of these pro- 
posals are obvious. If they were carried out, a tramway 
along the Euston and Marylebone roads and the Edgware- 
road would connect the existing eastern and western 
systems, passing quite close to five of the principal railway 
termini in London ; north and south would be connected 
by two lines outside the City; four lines from the 
west would penetrate to the central area and thence 
be continued to the eastern districts; not least in 
importance, tramways would cross the Thames on two 
existing bridges (Westminster and Blackfriars), which 
would be united by a line along the Thames Embank- 
ment. Thus urgently needed through communication 
would be afforded. In short, the three isolated systems 
which we have described would be linked together, the 
central area, hitherto destitute of tramways, would be 
partially opened out, and the Thames would no longer 
interrupt communication between north and south. Some 
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of these proposals of the Advisory Board of Engineers are 
undoubtedly open to criticism. They involve, in ail, about 
seven miles (excluding the subways under the proposed 
main avenues) of tunnels or subways. There are parta of 
London, the Commission say, where the value of land is so 
great, notably in the City, that widening for tramway 
purposes is not to be thought of. In such places the only 
course is to construct subways. But that is not so every- 
where, and, for the most part, if the choice lies between 
subways and widening, the Commission believe that it will 
be found nearly as cheap to widen the streets and lay 
tramways on the surface. In any case it must be a ques- 
tion of relative cost, with the additional consideration that 
travelling on the surface is always preferable and a wide 
street always an advantage. The Commission do not think 
that a case is made out in favour of a subway being con- 
structed from Albert Gate along Piccadilly to the City, or 
for the tunnel beneath the Thames east of the Tower 
Bridge to unite existing terminals in Leman-street and 
Tower Bridge-road. As to the proposals within the city 
of London, some involve subways, others are for surface 
tramways. The Commission think that surface tram- 
ways should be laid down in the City where they can be 
shown to be reasonably practicable, and that subways 
" should be made where surface trsmways are not prao- 
ticable. The Commission think the Grosvenor-place and 
Hyde Park subway, which would relieve the congestion at 
the crossings at Hyde Park-corner and Marble Arch, is so 
important that it should be taken in hand with as little 
delay as is possible. On the Euston and Marylebone roads, 
Bayswater-road, Hammersmith-road, Fulham-road, and 
King’s-road, Chelsea, as well as on the other roads on which 
tramways are proposed, some street improvements will, at 
places, ulred, and extensive improvements, in the 
way of widening streets, would be an advantage upon all 
the routes. In King’s-road, particularly, considerable street 
improvements will be necessary ; but if the construction of 
tramways were delayed until the full width recommended 
of 100, or even 80, feet could be everywhere secured, the 
introduction of tramways might be postponed indefinitely, 
owing to the great cost which such improvements would 
involve. The Commission believe that most of these routes 
could be laid out for tramways with only a moderate 
outlay for widening in particular places, and are во 
convinced of the urgent necessity for tramway accommoda- 
tion in London, that they recommend that the work on the 
five routes in question should be taken in hand as soon as 
possible. The Commission think it unnecessary to indicate 
other routes with regard to which the same course might 
be followed. The illustrations already dealt with they 
think sufficient. If these works are executed, and tho 
travelling public realise the advantages anticipated, further 
extensions, they say, will follow as à matter of course. 

Tramway Operation, —Through communication—that is, 
the running of through cars over tramway systems, 
separately owned, without rebooking or transhipment of 
passengers—is of great importance in the interests of 
cheap, ditlous, and convenient locomotion, and the 
refusal of reasonable facilities for that purpose should not 
be allowed, but should be enforced, if necessary, by the 
grant of running powers. Where, however, through 
running of cars is impracticable, through bookings and an 
interchange of passengers, at convenient times and places, 
should be secured. Tramway systems within “Greater 
London" ought to be worked by one and the same 
authority, and that for this and other reasons. The Com- 
mission do not desl directly with the question of the 
municipal operation of tramways, as being outside the terms 
of their reference. They state, however, that they think it 
reasonable that some profit should be derived from the 
tramways for the benefit of the municipality, but that it 
does not follow that the best way of securing the largest 
profit will be that the municipality, even if it finds the 
money for construction, should undertake the task of 
operating. In other countries it is not unusual for 
municipalities to construct, purchase, or otherwise acquire 
the tramways, but in such cases the actual working is 
generally left to operating companies, with provision for 
proper rates and general control. It is claimed that such 
methods yield better financial results to the municipalities, 


and avoid difficulties which might arise from municipal 
authorities carrying on a business of this kind on a large 
scale. Abroad, the work of construction is also often 
facilitated by the same company that is afterwards to 
operate also undertaking the construction by contract with 
the municipal authorities, who are thereby saved from the 
risks and disadvantages attendant upon the making, as well 
as the working, of a line by a municipality. If the tram- 
ways are operated by the municipalities concerned, the 
Commission say they should be worked on sound financial 
principles, with ample provision for depreciation and repay- 
ment of capital or discharge of debt, and that any profit 
from tramways received by a municipality should, pre- 
ferentially, be applied to necessary tramway developments, 
and to street improvements, and to meet expenditure which 
otherwise would fall on the rates. 

Tramway Legislation —The Commission strongly recom- 
mend the consolidation of tramway and light railway law. 
The Commission recommend the abolition of the veto of 
local and street authorities and of frontagers, and to provide 
that in " Greater London" the county councils and the 
Corporation of the city of London shall have a preferential 
right to construct any tramways within their distriote if 
they are prepared to do so. Instead of a veto, they 
recommend that local and road authorities should have a 
locus standi to appear before the Traffic Board and Parlia- 
ment in opposition to any tramway scheme within their 
district, by whomsoever such tramway scheme might be 
promoted. In the same way, frontagers, who have at 
present a veto under the Tramways Act, 1870, should have 
a locus standi upon any tramway scheme affecting their 

roperty. 

E he 8 of the Commission as to railways 
and the joint operation of railways and tramways in large 
systems wo propose to leave to another issue, and also the 
proposed duties of the suggested Traffic Board. This, it is 
advised, should consist of three or five members, who should 
be capable men of business, energetic, impartial, and able 
to devote, if necessary, their whole time to the work of 
the Board. 


THE GALBRAITH ELECTRIC FURNACE. 


On Wednesday last the furnace above mentioned was 
shown in operation in an experimental form at the Brush 
Company's works at Loughborough. The furnace has been 
designed to deal specially with the iron sands which are found 
in very large quantities at Calliope Dock, Auckland, New 
Zealand, and elsewhere in that colony. We understand 
that all previous attempts to treat this sand have failed, in 
spite of the fact that it consists almost entirely of 
magnetite. The difficulty bas been to reduce and smelt 
the sand, which chokes up all the types of blast furnaces 
which have been experimented with. Attempts which 
have been made to treat the sand after forming it into 
briquettes have also failed. The Galbraith furnace enables 
this sand to be treated continuously, and the inventor's 
figures give hope that the cost of treatment where 
cheap water power is available will be sufficiently 
low to make the process a commercial success. The 
furnace which we illustrate in Figs. 1, 2, and 3 is 
the earliest form which was experimented with in New 
Zealand. The drawings are incomplete, and show only 
the active portion of the furnace where the reduction of the 
iron sand and subsequent smelting was effected. It will be 
seen that a number of rods, marked A A in the drawings, 
pass through from one side of the furnace to the other. 
These are made of graphite, and are maintained in an 
incandescent state by the passage of electricity through 
them. The side linings of the furnace, marked B B, 
can also be of graphite when parallel connections are 
used for heating the incandescent bars. The end lining, 
C C, is made of a refractory material which is also an 
insulator. The iron sand is then fed into the top of 
the furnace, and it trickles down over the incandescent 
bars, being first reduced and afterwards melted. In 
the furnace which we saw working at Loughborough 
on Wednesday the form of the incandescent bars was very 


THE ELECTRICAL ENGINEER, JULY 91, 1905 


81 


— 


different to that shown in the drawing. Each line of bars | In this experiment the sand was both reduced and melted 


was moulded out of graphite in the form of a 
section of each bar being diamond-shaped, with 


grids were staggered, so that these openings in one set 
came immediately over the centres of the bars in the next 
set. In the Loughborough furnace the voltage applied to 
the bars was about 18 volta alternating, which was obtained 
from a 100-kw. oil-cooled transformer. The iron sand can 
either be reduced in the furnace iteelf—in which case a 
certain amount of powdered carbon has to be intro- 
duced with it—or it can be reduced beforehand by a 
preliminary roasting, as was the case in the experi- 
ment we witnessed. The sand is then fed into the 
top of the furnace, and is gradually melted as it passes 
down over the incandescent carbon bars. It falls into a 
receptacle at the bottom, which in practical work would be 
heated, and from which the steel obtained could be drawn 
out for further treatment, so as to obtain а uniform pro- 
duct. As collected in an uncooled receptacle the product 
has subsequently to be melted again, and there were on 
view a number of small ingots which had been prepared in 
this way. It will be seen, therefore, that the farnace is 
simply used to reduce the iron sand into metallic iron or 
steel, and that the removal of any impurities in the sand 
or the decarbonisation of the steel has to be carried out as 
a subsequent operation, which can be, however, effected 


Fic. 1.— Plan of Galbraith Experimental Furnace for Treatment of 
Iron Sand. 


without a complete remelting of the product from the 
electric furnace. The electrical details for conveying 
current to the graphite bars have yet to be perfected, 
and the cost of upkeep will depend on such details 
and on the life of the blocks in question. The 
inside of the furnace is always filled with carbon 
dioxide, so that the wasting away of the bars should not be 
rapid. The bottom of the furnace into which the molten 
metal drops is kept closed and sealed, so that no air passes 
into it. The upper end of the furnace as shown at Lough- 
borough was closed by the box through which the redaced 
iron sand was fed in. The result was that there was a 
slightly higher pressure inside the furnace than out, which 
caused lighted gases to issue from the joints between the 
graphite blocks and the furnace walls. We were also 
shown a number of (these blocks which had been used 
for a considerable run, and which showed no signs of being 
reduced. There was no attempt in the experimental furnace 
to keep in the heat, and consequently the radiation losses 
were large and the temperature round the furnace 
unpleasant. It is obvious, however, that this radia- 
tion can be cut down to a very large extent by some 
such construction as is shown in the illustrations 
herewith. Any figures as to output and cost which have 
been obtained at present are bound to be high, owing to the 
experimental nature of the trials. Mr. W. Steuart, who 
as an electrical engineer has taken up the development of 
the furnace with the inventor, succeeded in reducing steel 
at the rate of 38lb. per hour with the furnace illustrated. 


grid, the | in the furnace, and the consumption of energy was 1:1 uni.s 
) its long | for this amount. In considering this furnace it must be 
axis horizontal. The space between two adjacent bars was | borne in mind that it is desi 
small compared to the width of the same, and the alternate | for the treatment of materi 


for a 8 object and 
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Fic, 2.—Section through the Furnace on Line V W. 


rich in iron, has hitherto defied all efforts of the metallurgist. 
From this material the Galbraith furnace has produced steel 
with a consumption of energy for a given weight which 
would be warranted if cheap power is available. It seems 
that in New Zealand there are two large waterfalls—i. e., 
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Fig, 3.—Section through T U 


those at Huka and Ainwhaniwha—from which energy 
could easily be transmitted to these iron sand deposita. 
At each of these falls 10,000 h.p. could be obtained 
at a very small cost per horse-power per annum. Mr. 
Steuart's estimate of this cost isin the neighbourhood of 
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30s. per horse-power per annum. Sach a low figure brings 
the cost of electrically heating a furnace down to a point at 
which it can compete with a furnace using fuel. In this 
respect it must be remembered that in the electric farnace 
acting on the reduced sand, oaly the heat required to melt 
the iron has to be provided. In the fuel-fed furnace, the 
materials which pass through include fuel, slag, and the 
necessary air for combustion purposes. It is known, for 
instance, that the actual weight of the gases leaving a blast 
furnace is about seven times more than the iron produced. 
The heating up of material other than iron, therefore, is 
responsible for quite a large proportion of the fuel required. 
The Galbraith furnace has special advantages for the special 
work contemplated, and we trust that by its aid the iron 
sand deposits, not only in New Zealand, but also in Canada 
and elsewhere, will be added to our other sources of com- 
mercial iron and steel. The Galbraith Iron and Steel 
Company, Limited, are developing this furnace, and has at 
present London offices at Cannon-street Hotel, E.C. 


ELECTRIC TRAMWAY AND RAILWAY EXHIBITION. 
(Continued from page 53.) 


THE BRANKSOME CARRIAGE AND Motor WORKS, of 
Poole-road, Bournemouth West, showed a cable-drum trolley 


which is worthy of note. The details of this trolley can 
be seen in the accompanying illustration. It has for its 
object the reduction of labour in the handling of cables 
for underground mains, and is so constructed that one man 
can load up drums of cable weighing as much as five tons. 
It will be seen from the photograph that the upper part of 
the trolley is hinged. To load up a drum of cable, this is 
first tilted up. The carriage is then backed over the drum, 
and the usual axle bar is secured to the upper side of this 
hinged portion. By means of a pinion driven by the handle 
shown and gearing into a tooth rack the upper part of 
carriage is then moved back, which raises the drum off the 
ground. The details of this cable trolley are substantial 
throughout. "We understand that it has done good service 
at Bournemouth for the Bournemouth and Poole Electricity 
Supply Company. 

THE Sr. HELENS CABLE COMPANY, LIMITED, were showing 
a representative selection of their numerous manufacturesand 
raw materials used. Perhaps the principal attraction was a 
solid piece of Para rubber. This is the largest single piece ever 
imported, the weight being 1, 100lb., and its value, roughly, 
at the present market rate, £500. Another interesting item 
was а machine designed to show that the company’s dialite 
cable is not subject to trouble from low temperatures, such 


The Branksome Cable Trolley. 


as the cracking of the dielectric when bent. To demonstrate 
the advantages of dialite in cases of low temperature, they 
showed a piece of dialite cable being continually bent back- 
wards and forwards by this machine, at a temperature of 
30deg. F., the cable being under an eleotrieal pressure of 
2,500 volta during the whole of the time. That this 
cable gives equally satisfactory results under conditions 
of extreme heat, has been demonstrated on former 
occasions. The exhibit included many samples of different 
forms of cable made by the company and coils of copper 
wire drawn by them ; also a pyramid of drums loaded with 
trolley wire, of which they manufacture a very large 
amount, electrical lift rope, and steel span wire. The 
remainder of the exhibit consisted of fireproof cables, rabber 
cables, indiarubber gloves tested to 5,000 volts, insalating 
and waterproof tapes, mats, matting, motor 'bus tyres, 
packings, insertions, tubing, and various other mechanical 
rubber goods. We noticed particularly some rubber-lined 
leather gloves, the leather giving effective mechanical pro- 
tection to the insulating material. Reference may also be 
made to the high quality of the insuiating mats shown. 
The whole made an exhibit well caloulated to enhance 
the reputation of the company for reliability of goods 
supplied. 

Messrs. EVERETT, EDGCUMBE, AND Co., LiMiTED, had 
a good display of instruments on their stand. These 
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incladed a direct-reading ‘‘ watt-photometer.” This instru- 
ment is so arranged (see the accompanying diagram) that 
a single adjustment enables the following quantities to be 
read off direct: (1) candle-power; (2) watt consumption ; 
(3) efficiency in watts per candle-power. The apparatus 
consists of a polished mahogany case, which when open 
forms a direotreading photometer having a Trotter 
pattern head. The arrangement is such that any variation 
in the voltage either up or down from the normal does not 
in the least affect the accuracy of the candle-power measure- 
ments. A wattmeter is also fitted in the case, and on 
pressing a key the pointer indicates the watt consumption 
of the lamp. A further key is provided, on pressing which 
the instrument indicates the watts per candle-power direct. 
This is accomplished by causing the photometer carriage, 
as it is moved backwards and forwards according to the 
candle-power of the lamp, to vary the resistance in series 
with the volt coil of the wattmeter in such a way that the 
instrument reads '* watts/candle-power instead of watts. 
By means of this instrument the candle-power and efficiency 
of a whole batch of lamps can be determinel in a few 
minutes, and this in broad daylight and without any pre- 
cautions being taken as regards the adjustment of the 
voltage. All measurements are made direct, no calculation 
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whatever being necessary. Reference ma 
to the company's leakage indicators for direct and three- 
phase currente designed to comply with the new regula- 
tions for the use of electricity in coal mines. Rule 6 
of the regulations in question states that the leakage 
current—that is to say, the current passing from one main 
to the other through the earth—shall not exceed one- 
thousandth part of the maximum supply current; and 
Rule 7 states that in every completely insulated system 
leakage indicators are to be connected up to show 
immediately the occurrence of any fault, and that daily 
readings on these instruments are to be entered up ina 
book kept for the purpose. In the case of the direct- 
current instrament, when the switch is in the normal 
position a deflection to the right or to the left indicates a 
fault on the positive or negative main, as the case may be. 
The other two points on the switch connect the instrument 
through a resistance between each main and the earth. It 
has been sometimes stated that the readings on these two 
stops give the actual leakage current as demanded by the 
Home Office. This is, of course, not so. A table, how- 
ever, accompanies the instrument, from which not only the 
actual leakage current, but also the insulation of the posi- 
tive and negative mains, can be at once read off. It may, 
perhaps, be stated that these results do not depend for 
their accuracy on the assumption that the insulation of the 
main to which the instrument is connected is perfect, but 
are equally accurate however faulty either or both mains 
may be. In the case of three-phase systems three resistances 
are joined to form an artificial neutral point, and a sensitive 
milliampere-meter is connected between this and the earth. 


also be made 


The Everett-Edgcumbe “ Watt-Photometer.”—Diagram of Connections. 


Normally, no deflection will be obtained. If, however, the 
insulation of any one of the mains should be faulty, the 
deflection will be at once observed. Further readings can 
be taken by connecting the instrument between each of the 
three mains and the earth, from which a very good idea of 
the state of the system is obtainable. 

The Everett-Edgoumbe Inkler synchroniser recorder is 
another instrument well worthy of notice. The chief 
trouble met with in the design of a satisfactory recorder 
is, firatly, to overcome the friction between the pen and 
the paper; secondly, to cause the instrument to read 
correctly whether the pen is full of ink or nearly empty ; 
to prevent spilling of the ink and consequent blotting of 
the records, and to provide a satisfactory arrangement for 
working forward the paper chart. In the recorder under 
review the pen is replaced by a hardened steel point, which 
does not prees on the paper, and thus is quite free to take 
up ite correct position. At equal intervals of time— 
usually every five seconds—a tapping device causes the 
steel point mentioned above to press through an inked 
typewriter ribbon on to the paper chart. The result 
is that a round dot is produced on the latter, the 
position of which corresponds accurately to the voltage 
or current, or to whatever is being measured. The 
intermittent tapping is produced by means of an 
electrical clock, which closes a circuit every five seconds, 
and thus actuaves an electromagnet in the recorder itself. 
A second electromagnet in the recorder at the same time 
drives the paper chart forward through a definite amount. 
It may, at first sight, be thought that an electric contact 
introduces a complication into the system, but it has been 
found, after many years’ experience, that such electric 
clocks work without any attention whatever for years at a 
time, and are, moreover, more accurate timekeepers than 
the ordinary clock. A single timing mechanism can be 
employed to actuate a number of recorders, either a battery 
being employed as a source of current, or, where avail- 
able, the supply mains. Also, in series with these recorders, 
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can be connected any number of clock dials, which not 
only serve as clocke, but also show at once that the paper 
charts of all the recorders are timing correctly. The con- 
struction, as above described, is such that a much smaller 
electrical instrament can be used for measuring purposes. 
For direct current, a moving-coil instrument is employed, 
while for alternating currents either the dynamometer type 
as in the case of recording wattmeters or recording power- 
factor indicators, or the moving-iron type for ammeters 
aud voltmeters. For high-tension circuits, the instruments 
are worked through series or current transformers. The 
paper chart is usually supplied in the form of long rolls, 

asting a month at lia. per hour (which speed can, of 
course, be varied as required) and, as the paper is 
through the instrument, it is automatically wound up on a 
dram until required. The electric clocks used in connection 
with these instruments are constructed on the Hope Jones 
Synchronome principle and are absolutely self-winding, so 
that no attention is required by the recorder, except to 
change the charts once a month. The currents working 
the system only flow for such very short periods that the 
energy absorbed is negligibly small, amounting, perhaps, 
to some 10 ampere-hours per annum рег recorder, 
at a voltage of four or six volts. The indicatin 
ribbons are in the form of continuous bands, an 
only require changing at rare intervals For alter- 
nating-current instruments a special astatic moving- 
iron system is employed, which consists of two“ Universal а 
ammeter coils wound in opposite directions, and each actin 
on a separate soft-iron disc. By this means any stray fiel 
which may exist in the neighbourhood of the instrument 
strengthens one coil by the same amount that it weakens 
&he other, so that the effect on the reading is nil. In the 
case of switchboard instruments the whole is enclosed in a 
cast-iron case, which forms a further protection, so that the 
recorders are absolutely unaffected by stray fields, whether 
the movement be of the moving-iron or the moving.ooil 
type. The controlling clocks are of two forms, and werk 
either with a pendulum or balance-wheel escapement, 
according to the use to which they are to be put. From 
what has been said it will be seen that practically the same 
accuracy is attainable with these recorders as with an 
ordinary central-station instrument. 

A notice of this interesting exhibit would be incomplete 
without mention of a portable street photometer which has 
been designed as the result of numerous experiments, and 
embodies the following important points: (1) a portable 
electric standard is employed, which can be readily checked 
at any time, and which is worked off a portable accumu- 
lator ; (2) lights of various colours can be readily compared, 
the photometer being constructed on the “flicker” prin- 
ciple ; (3) the scale reading has merely to be multiplied by 
the candle-power of the lamp employed in order to give 
the actual illumination on the photometer ; (4) the candle- 
power of the source of light under test is at once obtain- 
able by means of a table from this figure, as is also the 
illumination on a horizontal plane should this be required. 
The flicker arrangement is a modification of that employed 
in the “ Everett-Edgoumbe laboratory photometer for arc 
lamp testing, and it is especially designed to get over the 
errors usually found when comparing incandescent electric 
lamps with arc lamps or incandescent gas. The instrument 
is as portable as it can be made, and no previous experience 
whatever is required in order to use it. 

On their stand Messrs. NALDER BROS. AND THOMPSON 
had a large assortment of electrical measuring instruments 
for all purposes, both direct reading and recording, several 
typical switchboard panels being shown with instruments, 
switchboard, and circuit breakers complete. There was a 
new type of circuit breaker, consisting of the overload and 
reverse current variety, fitted with carbon brakes and 
magnetic blow-out. This instrument has the spread-brush 
form of contact, and possesses the advantage that if the 
short circuit remains on it is impossible to replace the switch. 
The switch is fitted with a free handle, and represents tho 
most up-to-date and complete form of circuit breaker. We 
noticed some moving-coil switchboard instruments in new 
sizes, such as the very small edgewise type, as also a very 
large station voltmeter of the illuminated dial type ; also a 
new type of soft-iron instrument in an iron case, known as 
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the O. K. type. This instrument is either for direct or 
alternating currents, and is screened so as to render it 
unaffected by external fields, and fitted with an improved 
form of air damping. 

A new form of wattmeter was also exhibited. This instru- 
ment was invented and patented by Dr. C. V. Drysdale, 
D. So., and presents many points of novelty. The accom- 
panying illustration shows its working parts with the cover 
removed. The instrument consists essentially of four fixed 
current coils, wound on soft-iron cores; these cores are 
arranged to give a very intense field with a very small air- 
gap. Between the poles of the magnets are two fiat coils 
wound with fine wire, which constitute the pressure coils. 
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The Drysdale Wattmeter. 


These are wound in opposite directions, and as each is 
arranged to have an equal number of turne, the self. 
induction of the pressure circuit is practically nil, con- 
sequently the correction which would have to be applied 
due to this factor is eliminated. Of these two pressure 
coils, the thickness of which is only pin., one is fixed 
and the other allowed to move vertically in the field 
produced by the current coils. This vertical motion is 
transformed into a rotary one by means of a fine wire 
attached to the coil, which passes over an arbor to which 
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within 1 per cent. with power factors as low as one-tenth. 
These results, we believe, are the best that have been 
attained so far in alternating-current wattmeters. The 
instrument is mounted in an iron case, and is provided with 
two adjustable screws, one for clamping the moving coil 
when the instrument is in transit and the other for setting 
the zero. A large number of these instruments have, we 
understand, been supplied to various power stations in the 
kingdom for use in connection with transformers. 

THE LANCASHIRE DyNAMO AND MoronR COMPANY, 
LIMITED, Trafford Park, Manchester, were exhibiting, 
among other machines, one of their automatic reversible 
booster sets (Turnbull and McLeod patents). Thie, indeed, 
was the principal feature of their display, and although 
similar sets have already been supplied to several central 
atatione, it merits more than passing notice here. These 
boosters, it may be explained, are chiefly used for working 
on traction syetems with a battery in parallel with the 
generators, the object being to keep the load on the dynamos 
practically constant, the battery discharging at times of 
heavy load and charging at times of light load. They are 
also of use in works where the motors are large and 
started and stopped frequently, or in any other place 
where the load is of a varying character. Taking into 
account the large variationa in the voltage of a battery (not 
only with varying current, bat with the same current at 
different times), it is evident that the first requisite is an 
exciting coil which shall always make the sum of the 
battery and booster voltages practically equal at all times 
to the 'bus-bar voltage. This is accomplished by puttiug 
on а coil, A (see the accompanying diagram), excited by the 
difference between the battery and 'bus-bar voltage. If the 
booster is worked on the straight part of the characteristio, 
it will be seen that the coil can be made to give a voltage 
on the booster armature always equal to the difference 
between the battery and dynamo voltage, so that, no 
matter what the state of the battery, the booster always 
brings the battery up or down to the ’bus-bar voltage. If, 
now, another coil is added a very small current in this 
will cause a very large difference in the booster voltage. 
For instance, a shunt coil, B, across the bus bars would 
inorease the voltage on the booster, which would agsin 
increase the strength of coil A, and the battery would 
heavily charge. If, on the other hand, instead of B a ooil 
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Diagram of Connections for Automatic Reversible Booster. A, B, C, and D, Booster Field Coils; E, Series Regulator; F, S.P. Change Over Switch : 


G, Ammeters ; 
N, Motor Field, 


the pointer is attached. To the pointer axis is attached 
an improved form of air damping, which makes the instru- 
ment dead beat. The advantages of this instrument are 
many. Firstly, owing to the extremely little space taken 
by the pressure coils the magnet air-gap is very short 
in length, consequently a very strong field is produced, 
which gives large force in the instrument, and at 
the same time renders the instrument unaffected by 
external fields. Secondly, the coefficient of the self- 
induction of the pressure circuit being negligible, the errors 
at low factors are very small—in fact, careful testing on this 
form of instrument shows that it can be guaranteed to 


H, Shunt Regulator; J, Potentiometer Sbunt Regulator; K, Circuit Breaker: L, Motor Starter; M, 3.P. Change Over Switch ; 


is put on wound in the opposite way, the voltage of the 
booster would be altered so as to prodace a heavy discharge. 
The last coil is a series coil, C, arranged to carry the whole 
or part of the dynamo current, and is arranged so as to 
oppose coil B; then, any increase in the ampere-turns of 
B above C will cause the booster to build up so as to 
heavily charge, and any deorease of B below C will cause 
the battery to discharge. A few series turns are usually 
added in the battery or feeder circuit to make up for the 
armature reaction, and C R drop of the booster itself. To 
take the case of the booster on a traction system ; if the 
dynamo tries to take an overload the coil, C, would over- 
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power B and tke battery discharge until equilibrium was 
restored; on the other hand, if the dynamo current tries 
to reduce on light load, B overpowers C and the battery 
charges until they are balanced. As the booster depends 
for its control on the dynamo current, and not on any 
balancing of voltage, depending on the dynamo charac 
teristio, compound machines may be used as well as shunt, 
and all trouble from hunting and kindred causes is avoided. 
Most boosters which do not depend on the falling charac- 
teristic of a shunt dynamo rely on the drop in volts on the 
battery and booster in discharging, which is balanced by a 
series coil in the feeder. If this coil is not exactly of the 
right strength, the battery discharges too much or too 
little, usually varying with the state of the battery. The 
particularly valuable property of a coil in the dynamo 
cirouit consists in the fact that it can be made as strong as 
desired, and always balanced by a regulator on the shunt 
coil to fix the dynamo current on anything required ; and 
if the current should vary, acts with very great force to 
bring it back to the normal again, thus making the booster 
very stable and greatly facilitating paralleling. If it is 
desired to use the battery and the booster on the line 
without the generators, coil A is disconnected and coil C 
connected to help B giving the battery a constant voltage 
with varying load. 

f the various apparatus shown by the WESTERN 
ELECTRIC COMPANY, special reference may be made to 
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Western Electric Co.'s Traction Telephone Set. 


their patent traction telephone set. In connection with 
street railways and electric tramways the need has arisen 
for means of communication between drivers or motormen 
and the generating station and engineers. In cases of 
breakdowns, accidents, or flooding of the permanent way, 
it is essential that the facte shall be promptly communicated 
to the responsible officer, so that he may take the necessary 
steps for preventing a complete interruption of the service. 
It has been kept in view in designing the telephone under 
notice that a traction set must be eminently reliable under 
all atmospheric conditions; it must be strong and able to 
withstand а considerable amount of rough usage. The 
operation of the set must be simple and as nearly automatic 
as possible, so that even under the greatest excitement 
there will be no difficulty in establishing communication 
instantaneously. The parts of the set must be easily 
accessible for inspection and repair, and, the most essential 
point of all, the operator at either end of the line must be 
efficiently protected from danger should the telephone lines 
become crossed with a high-voltagetraction circuit. The whole 
should, of course, be enclosed in a mechanically strong 
weather-proof case. The outer case consists of a cast- 
iron box, with ample flanges to ensure protection from 
damp weather, and is fitted with a reliable lock. It is in 
a form suitable for mounting on the side of a feeder pillar 
or trolley pole. The set is also made up in cases without 
lugs, suitable for mounting on the top of cast-iron pillars 
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in the same manner as the well-known fire-alarm sets. To 
communicate with generating station the motorman turns 
the generator crank a few times, and then by means of the 
combined transmitter and receiver, of the form commonly 
known as a microtelephone, converses with the engineer 
at the station. At the upper part of the set there are two 
projecting rods; these engage with the anvils cast in the 
front of the outer door and operate switches which 
respectively open the transmitter circuit and cut the 
apparatus entirely clear from the line when the door is 
closed. This is a very important part of the set, for the 
automatic opening of the battery circuit prevents waste of 
the current, and the opening of the line circuit serves the 
double purpose of preventing damage to the set in the event 
of across of the telephone line with the traction circuit, 
and permits an unlimited number of these sets to be placed 
in “ bridge " across one pair of lines, which may thus serve 
for a whole route, or in small systems for the whole network, 
and thus save the expense of providing switching apparatus 
atthegeneratingstation. The . shows 
the inner case of the set opened for inspection or repair. 
It will be seen that all the apparatus is mounted on a 
sliding base which runs in guides cast in the side of the 
set, this arrangement enabling the whole to be removed 
into a convenient position as shown for inspection. The 
shelf is locked into position by a locking lever having an 
ear adapted to serve as a handle by which the lever may 
be rotated and the shelf uulocked so that it may be moved 
forward. It is prevented from е completely removed 
or from falling when drawn forward for inspection by lu 

which engage with stops in the guides, but can be entire 

removed for repair by simply drawing it forward until the 
lugs are opposite the openings in the guides and then lifting 
the shelf vertically. This is of considerable advantage, for 
should the apparatus become deranged so that removal to a 
distant point is necessary, the linesman simply removes the 
shelf and replaces it temporarily by a spare one. The 
sliding out of the shelf serves to automatically disconnect 
the apparatus from the line with which it is associated. 
Included in the circuit of the apparatus are line fuses so 
arranged that if abnormal currents are present on the 
line the fuses blow while the door is being opened, thus 
constituting a signal whereby the person desiring to use 
the instrument is apprised of the abnormal and dangerous 
condition of the lines. The fases entirely disconnect 
the apparatus before the person has time to grasp the 
handle of the generator or microtelephone. In addition to 
this, a lightning or high-voltage protector of the open 
space carbon cut-out type is provided, which serves to 
effectively earth the line in the event of connection with a 
circuit of over 300 volts potential difference. This will 
cause the fuses previously mentioned to be operated and 
isolate the apparatus. Farther protection is obtained by 
interposing a repeating coil between the telephone apparatus 
and the line. This repeating coil or transformer is wound 
with double silk-insulated copper wire, enclosed in an 
earthed metal case filled with special insulating compound, 
and allows telephone currente to pass by induction from 
the set to the lines without there being any metallic con- 
nection between them. A very important feature of this 
set is that the protective apparatus and the telephone 
apparatus are arranged in separate groups with an earthed 
metallic shield between them, so that any dangerous high- 
potential condition that may exist in the compartment 
wherein the protective devices are mounted may not be 
communicated to the telephone apparatus, but may 
instead be diverted through to earthed shield inter- 
posed between the two groups. All portions of 
the set accessible to the person making the com- 
munication are earthed upon the feeder pillar or trolley 
pole. Another feature which will be greatly appreciated 
by users of this set is that all parte are standard apparatus 
and readily interchangeable, and can be supplied from 
stock should it be necessary to change or replace any of 
them. Included in the exhibit were samples of tho 
company’s “ Electrose " insulators for overhead line work. 
The tests to which this material has been subjected show 
its mechanical strength and insulating qualities to be 
exceptionally satisfactory. Nor has twelve months’ ex- 
posure to weather on the Niagara Falls Power Company's 
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high-tension transmission line to Baffalo had an appreciable 
effect on the surface of the material, we understand. 
Switehgears, ventilating fans, small motors, cables—the 
latter including a sample of the Liége telephone cable— 
and other specialities too numerous to mention in detail 
completed a representative exhibit of the firm’s high-class 
manufactures. 

Messrs. DOULTON AND Co., Lambeth, exhibited a fine 
selection of their specialities for electrical work. Prominence 
was given to conductor rail insulators, more particularly 
those of the Pedestal” type, for iculars of which we 
would refer the reader back to an illustrated notice in our 
issue for Sept. 9, 1904, p. 383. We noticed samples of 
platform copings, such as the company have supplied for 
the District Railway and tube lines of London, also a large 
variety of fuse bases, fuse handles, fuse-box insulators, ete., 
besides many standard patterns of insulators in both stone- 
ware and high-grade white porcelain for telegraph, telephone, 
traction, transmission, and other purposes. Needless to 
say, ducts for underground cables and Doulton’s very 
useful bridge insulators for “solid system” laying were 
included. The rack insulator illustrated herewith com- 
prises a base of cast iron supporting a set of cleats. Each 
cleat consists of a pair of grooved insulators in cream 
glazed vitrified stoneware. The cleats are made with 
grooves of different sizes to take cables up to 22in. 
diameter, but they are of uniform external dimensions, and, 
therefore, interchangeable. The parts are held firmly in 
position by bolts, the upper ends of which pass through an 
iron or fibre strip lying in a recess in the cleats. The rack 
may be built up to take several tiers of cables. Reference 
may be made in conclusion to some specimens of plumbago 


Doulton’s Rack Insulator. 


crucibles and chemical-resisting ware, which completed the 
exhibit. The whole served incidentally to show to what 
a high degree of perfection Messrs. Doulton and Co., 
Limited, have developed this branch of their business. 
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ELECTRIC WINDING MACHINES.* 
BY PROF. PAUL HABETS, OF BRUSSELS, 


The ever-increasing application of electricity to mining 
machinery, and the economy resulting from centralising 
the generation of energy required for working large under- 
takings, has not been kept back for want of finding means 
for working winding machinery electrically. When it is a 
question of underground mechanical haulage, the electric 
transmission offers enormous advantages over all other 
systems (steam, compressed air) with regard to economy 
and facility of installation. But the exaggerated fear of 
introducing electric plant into explosive mines, the cheap- 
ness of machines by compressed air and also the possible 
utilisation of existing compressed-air plants, have retarded 
the great development of electric haulage in underground 
workings. Even in the case of the main winding machines, 
which can be placed close to the steam-engines, electric 
driving has been introduced during the last years with 
the object of reducing the consumption of steam. This 
economy is, however, doubtful. The losses due to 
the transformation of electric energy may, in fact, 
equal the unfavourable conditions under which a steam 
winding engine is working if tbe latter be an economical 
condensing engine. The economy is certain, however, when 
the winding machine must be placed further away from the 

* Paper read before the Institution of Mechanical Engineers 
(translated from the French). 


steam-engine, or when the use of electric transmission 
permits of doing away with boilers. In designing a steam 
winding engine it was generally considered sufficient to 
determine the resultant statical moment of the rope-roll. 
The use of electric driving has necessitated a study of the 
dynamic conditions of the problem, which is not without 
importance also in designing steam winding engines, if it 
be desired to work the engine under the most economical 
conditions. The author brought to notice at the exhibition 
of electric winding engines at Diisseldorf, 1902, the stud 
of the dynamic conditions of haulage for machines wi 
ropes and perfectly balanced, winding machines with 
cylindrical drums and with counterbalancing ropes, and 
machines with Koepe’s pulley. The latter was at that 
time the only machine to which direct driving by electric 
motors had been applied. At present the application has 
been extended to machines with variable rope-roll, notably 
to the machine installed at the coal mines of Grand Hornu. 
It seems, therefore, desirable to investigate the question 
more closely. 
DYNAMIC INVESTIGATION OF HAULAGE, 


Statical Moments, —The law governing the relation between 
the statical moments and the number of revolutions made 
by the shaft which carries the winding gear of the ropes 
may be determined by calculation or by a graphical method 
shown by M. H. Dechamps. As an example, the author 
has selected the electric winding engine installed at the 
coal mines of Grand Hornu. The following data have 
been furnished by M. E. Troussart: depth, 1,000m. 
(5,500ft.) ; useful load, six wagons, 2,600 Ков. (23 tons); dead 
load, six wagons, 1,260 kos. (1] tons); dead load, one cage, 
2,000 kos. (two tons). The flat aloes rope is taper and of 
the following dimensions: 


TABLE I. 

—— Length —— Thickness. ——— [Weight per 
Feet. Mm. Inches. Metre Foot 
| Kgs. Le. 

O to 120 О to 394 50 to 48 |197 to 1:89 14 65 |9:84 
120 ,, 220 „ 722 48,, 1:89 „ 1:81| 13°75 |9:24 
220 „ 320| 722 „ 1,050 46 „ 44 |181 „ 1°73) 12:50 [8:40 
820 „„ 420|L050 „ 1,278 44,, 48 |1753 „ 1°65] 10:90 7˙32 
420 „ 520/1,378 „ 1,706 42,, 395 165 „ 1:56 9:25 6:21 
520 „ 620/1,706 „ 2,034) 39:5 ,, 36°76|1°56 ,, 1°45| 8 90 |5:97 
620 ,, 2. „ 2, 362 5675 ., 35250145 ,, 1°39} 8:40 5 64 
720 „„ 8202 362 „ 2, 690 3525 , 35 159 , 1:30| 8:95 5 54 
820 „ 922,690 „ 3,018 „ 35 1˙30 „ä 1°30) 8:12 |545 
920 „ 1, 0203, 018 „ 3,347 » 32˙9 [130 „ 129| 768515 

1.020 „ 1, 1203, 547 „ 5,675 32:9 ,, 3277 |1'29 ,, 1:28| 7:10 4:77 


The diameter of the bare drum is 1:400, (aft. 7 in.), the 
initial radius is 1:20m. (3ft. 114in.), and the finai radius 
ó'75m. (12ft. 2fin.). The number of revolutions for one 
haul is 64. То draw 56 tonnes (55 tons) per hour it will 
be required to make 25 hauls per hour; it takes 144 
seconds to make one ascension, and reckoning 38 seconds 
for manipulating the machine, there remain 106 seconds 
for the actual ascension. To prevent the speed from 
exceeding 15m. (49ft. 24in.) per second in the pits, a 
constant angular acceleration is allowed for 15 seconds to 
reach the rated speed of 42 revolutions per minute in 
77 seconds. The stopping is effected in 14 seconds by а 
constant retardation. The moment of inertia of the two 
drums, including the brake drum, is 5,606 5 kg. - m.? 
(133,000 Ib.-feet?). The moment of inertia of the motor 
is 2,548°4 kg.m.? (60,460 lb.-feet?), and that of a head-gear 
407:7 kg.-m.? (9,675 lb.-feet?). By the aid of these data the 
conditions for manipulating the winding machine can be 
found. The carves (Figs. 1 to 5) may now be drawn accord- 
ing to M. Dechamp’s method for flat tapered ropes winding 
on drums: (1) Curve A,A,, representing the weight of 
the rope per metre run as a function of the depth; (2) 
B, B, B,, representing the weight of the unrolled part of 
the rope as a function of the depth; (3) B, В, Bio repre- 
senting the weight of the unrolled part of the rope as a 
function of the number of revolutions of the machine; (4) 
the curve of statical moments Z, 210 of the ascending loads 
referred to axis CC’; (5) the curve of statica] momenta 
T'o 2 10 Of the descending loads referred to axis H H' ; (6) 
the invert 2’, 410 of 4 To referred to axis CC’; (7) the 
curve X, X,, of the resultant statical moments. 
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Resistances (Figs. 1 and 4).—Besides the statical moments 
the motor has also to overcome the resistance of the air to 
the motion of the cages, the frictions in the pit and at the 
bearings of the head-gears and of the shaft of the machine, 
and, finally, the resistance of the rope to bending. These 
various faccors may be assimilated to a load suspended at 
the ascending rope, and whose moment be added to the 
statical moment. This load has been found to be 15 per 
cent. of the useful load in the trials made on the electric 
winding machine at Preussen II. In the absence of exact 
date, and also for the sake of simplicity, we may take the 
moment of resistances as constant during the whole hauling, 
and give it a value equal to 15 per cent. of the maximum 
statical moment of the loads. The value of the statical 
moment, including resistances, is measured by the ordinate 
of the curve X, X,, by lowering the axis of abscisse an 
amount CK, equal to 15 per cent. of the maximum 
moment, C, X,. To the statical moments must further be 
added the moments of the accelerating forces required for 
the moving masses. These masses are fixed to the shaft of 
the motor and participate in its rotation. The moment of 
the accelerating forces may be deduced from the moment 
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of inertia (I) of the moving masses referred to the shaft of 
the motor, and from the law of rotation of the shaft, as 
will be shown further on. For the purpose of determining 
the moments of inertia of the masses, it will be convenient 
to consider the following: () the masses of the loads 
suspended on the горе, 2) the masses of the rope-rolls ; 
(3) the masses of the head gears; (4) the mass of the drums 
RE. f I of the Suspended Loads (Figs d 4) 

oments of Inertia of t s (Figs. 1 and 4). 
The suspended loads, P, may be considered as concentrated 
at the end of the instantaneous radius, p, of the rope-roll, 
which is, therefore, also their radius of gyration. The 
moment of inertia is then 


Statica] moments, Unit: = Tm. (1 tonne-metre) —3:22 (\. оа. 


Р 
I=} =P E. 
9 P й 9 
P p is the statical moment of the suspended load; it will, 
therefore, be sufficient to multiply the statical moment by 
н The moments of inertia may be found graphically from 


the values of the statical moments of the ascending and 
descending loads. It may be noticed that in determining 
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the statical moments, we 5 the lengths of rope 
between the win gear and the pit's mouth, which are 
in аа Bat as these lengths are 40m. to 50m. 
(131ft. to 164ft.), they cannot be neglected in ma 
determination of the moment of ine New curves 
moments, P p, must be determined by adding to the curve 
B, B, By the weight of 50m. (164ft.) of rope; we thus 
obtain В", В”, which serves to determine the curves of 
moments у, у, у, aud y, Ys Yio The latter should be 
inverted and referred to axis C C. This operation may be 
done on the curve of moments of inertia. We p as 
follows: On the ordinate through C, we project the ordi- 
nates of the curves y, y; 7, and 7% 75 Yi and through the 
projections thus obtained we draw lines to pole D in case of 
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curve y, 7; У and to pole F in the case of y, 7; Уз. We 
next calculate one of the moments of Inertia that is easy to 
obtain; for instance, the moment corresponding to the 


small radius of the rope-roll. We take P for the 


9 
ascending load, its value is C io; a horizontal line drawn 
through 5, intersects the poleray D y, in ao; a vertical 
through a, intersects the pole-rays in points a, aio à, a, 
and a'i these points are then projected on the ordinate · 
througa C, and through the projections thns obtained we 
draw pole-rays emanating from poles D or F as the case 
may be. To obtain the moments of inertia, i, і, ijo and 
i i Uy, Of the ascending and descending loads, we 
produce the pole-rays until they intersect the ocorre- 
sponding radius of the rope-roll In fact, we have 


Aa, 204205 Я А 45 у;—; Vis A а, 7 -V, Е 


and во on. Curve i io of the moments of inertia of the 
descending loads referred to axis H Н’ must be inversed and 
referred to the same axis, C О, as the moments of inertia 
of the ascending loads. Curve i", i, is thus obtained. 
The moments of inertia of the ascending and descending 
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loads are now added by adding the ordinates of their 
respective curves. Curve I, I,1,, is thus produced. 
Moment of Inertia of the Rope-Roll (Figs. 1 and 4).—The 


weight, P', of the rope-roll may be determined by taking 


a” 


the differences between the weight of rope, О B”, and 
the weight of the unrolled rope represented by curve 
B';B';B',. The moment of inertia depends on the radius 
of gyration. In the case of winding on constant radius, 
the radius of gyration is the same as that of the rope-roll, 
and it is not necessary to consider the different parts of tho 
rope separately. We simply multiply the useful load of 


the cages and the ropes by . In the case of conical and 


spiral drums, the variation of the radius of gyration must be 
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taken into account. When the rope is not taper, the radius 


of gyration of the rope-roll (radius p) is ued a where 7 


is the smallest radius of the rope-roll. If the rope 
is taper, the error committed by not taking into account 
the decreasing thickness of the rope is negligible. The 


moment of inertia is determined by multiplying m 


by the mass P" of the rope- roll. The curves C, С, X 


and О С, C, referred to axis O X, represent the 
moments of inertia of the two ropes. The two curves are 
identical, but inverted with regard to each other; the sum 
of their ordinates will give us the total moment of inertia 
(C, C, C’,,) of the rope-rolls. The latter moment should be 
added to the moments of inertia (I, I, I,,) of the loads, 
thua determining the total moments, 1’, I’, 110 (Fig. 1). 
Moment of Inertia of the Head Gears.—The moment of 
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*'Phe moment of inertia of that part of the rope which is never 
unrolled is constant, and may be added to the moment of inertia of 
the winding gear, 
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inertia (I,,) of the head-gears may be determined from 
the drawings. I, must, however, be multiplied by ns 


p and R m being the radius of the rope-roll and head-wheel 
rim respectively ; the two sets of reduced moments of 
inertia are represented by the ordinates to curves m, m, Mo 
апа mo m, m',, (referred to O X). These curves are identical, 
but inverted with regard to each other; by adding their 
ordinates, the total moments of inertia (M, Mio) of the 
head-gears are found. The ordinates to curve 1", 1”, І", 
(Figs. 1 to 5) are equal to the sum of the ordinates tu сш ves 
M, Mio and 10 J, Thio 

Moment of Inertia of the Winding Gears and of the Motors 
(Figs. 1 and 4).—The moment of inertia of the drums, 
brake drum, and gearing may be determined by referring 
to the drawings. In the case of electric driving, the 
moments of the motors must be added. The moment of 
inertia of the winding machinery is constant, and must be 
added to the moment determined above. This may be 
done by setting its value C U off from CC’ downwards ; 
the ordinates of curve I", 1", I",,, referred to U V as axis 
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of abscissz, will then be a measure of the total moment of 
inertia. The curve 1", 1”, 1',, may be called the “ charac- 
teristic of inertia ” of the winding engine. 

Speed of Rotation of Machine Shaft.—The moments of the 
accelerating forces may be determined by the total moment 
of inertia and by the speed of rotation of the motor shaft. 
For this purpose curve 1°, 1’, I’,, must be referred to 
abscisaæ representing time. The absciss» of I’, I“, I^, 
are proportional to the number of revolutions made by the 
motor shaft, and the total number of revolutions of this 
shaft during each draw is 64, so that each division of the 
axis of abscisse will represent 6°4 revolutions. We must 
also know the time required for each revolution, if the 
relation between speed and time is to be determined. This 
depends, however, on the manner in which the machine 
is manipulated by the driver. There are two simple 
cases: (1) starting with a uniformly accelerated angular 
velocity, which implies & constant angular acceleration ; 
(2) starting with a uniformly decreasing angular accelera- 
tion. Analogous laws may be adopted during the period 
of retardation. The first case has been adopted in connec- 
tion with the data supplied by M, Troussart, by allowing a 
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time of 15 seconds to get up a speed of 42 r.p.m, which is 
an angular velocity, = 27x42 _ 430 radians per 


60 
second; the constant angular acceleration is thus US = 


0:202; the rate velocity is maintained 77 seconds, and the 
stopping is effected in 14 seconds with a constant negative 
acceleration 135 =0'313. Curve O, MN X (Figs. 2, 3, 
and 5) represents the variation of the angular velocity. 
The integral of O, M N X for a given abscis:æ, f, represents 
the total angle, 2, through which the motor shaft has 
turned since starting, and by dividing 2 by 27 we obtain 
the total number of revolutions made by the shaft during 
time f. The curves which represent the relation between 
the statical moments (X, X,,, Figs. 1 to 5) and time, and 
also between the moments of inertia (I“ I",,) and time, 
can now be drawn, by taking the ordinates of these curves 
(Fig. 1), which correspond to each revolution. 
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Fic. 5. 
Moments of the Accelerating Forces. — The energy exerted 
2 
by the accelerating forces during time / is 2 I, where o 


is the angular velocity at the end of time / and I the 

moment of inertia (I“ I). If M be the moments of 

the accelerating forces, then the energy exerted by 

these forces during time f may also be expressed by 
t 


t 
[moar 
А 2 


As M, », and I are functions of /, we obtain by 
differentiation 


M w dt; hence 
р 


dw dI 
MO SI 44 
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d w 


P is constant during the period of acceleration and 


retardation, and is zero during the period of constant 


speed. Maltiplying the ordinates of curve I”, I”, by the 


= and then adding the results 


(algebraically) to the ordinates of X, X, we obtain the 
portions A B and C D (Fig. 2). For the purpose of 


2 E we construct the derived curve of I", Fio 
graphically. The ordinates of this new curve (i i, iq) 
estimated from the line through io as axis of abacisaz, 
are now multiplied by the corresponding values of 


= taken from O, M N X, and the results are added 


(algebraically) to the ordinates of А B X, X, С D. 
In this manner we obtain the total torque 
(АВ B CC D, Fig. 2) which must be exerted by the 
motor at any instant. It will be seen that the torque 
varies coneiderably. It attains a maximum of 16,500 kg.-m. 
(119,345 ft.-lb.) at the end of the period of acceleration, 
and then suddenly drops to 10,000 kg.-m. (72,330 ft. Ib.) 
at the beginning of the constant speed period ; during this 
period the maximum value is 10,600 kg.-m. (76,670 ft.-Ib.), 
and the minimum 5,200 kg.-m. (37,612 ft.-Ib.). The torque 
is negative during the period of retardation. 

Power and Expenditure of Energy.—The torque of the 
motor multiplied by the corresponding value of w is the 
power which must be developed at each moment. This 
power is represented by curve O, EFGH X (Figs. 2, 3, 
and 5), the integral of the latter is the energy spent 
during each draw. At the end of the acceleration 
period the power attains a value of 950 h. p., whilst 
during the constant speed period it varies between 
620 h.p. and 370 h.p.; the latter figures differ from those 
found by M. Troussart, which have undoubtedly been 
found by a less exact method than the one adopted by us. 
The case of uniformly decreasing acceleration has also been 
treated ; the results are indicated by the curves Fig. 3, 
which are marked with the same letters as the correspond- 
ing curves in Fig. 2. It may be noticed that the curve 
O M, which represents the variation of the angular velocity. 
w, during the acceleration period, is the integral curve of 
the straight line which represents the variation of the 
acceleration = It will be seen that although a rather 
greater torque is required during the acceleration period, 
which is not difficult to obtain with an electric motor, 
the power required varies much less. It would, there- 
fore, be advantageous to start the machine with 
a decreasing acceleration. It might be asked whether 
the power would not be less variable if the radii 
of the rope-roll were chosen so as to make the 
statical moments less regular. We have treated the 
machine at Grand Hornu with regard to this question, for 
r=1'10m. (43°4in.) instead of 1:20m. (47:24in.) The 
results are shown in Figs. 4 and 5, the same letters as on 
Figs. 1 and 2 being used all through. It will be seen that 
the power diagram is much more regular. The ordinates 
of the power diagrams which we have determined should 
be divided by the efficiency of the motor so as to obtain 
the total power spent; the integral of the latter curve 
would give us the total energy required. The useful work 
divided by this energy is the efficiency of the winding 
machinery. The efficiency of electrical motors differs with 
the kind of motors and their starting devices. 


(To be continued.) 
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Assistant Buyer in electrical engineering works in Midlands. 
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LONDON TRAFFIC. 


The event of the week is the issue of the first volume of 
the report of the Royal Commission on London Street 
Traffic, though, on the other hand, some may think the 
rejection of the London County Council Bill by the House 
of Lords more important, It may, however, be found that 
the two events are more or less interconnected. Whatever 
may be the opinions held by other men, nothing is more 
certain than that the Commission's majority report is 
definite and drastic. A minority report, which is far 
more consonant with our views, is presented by Sir 
G. C. T. Bartley, while Sir G. 8. Gibb, who signs the 
majority report, does so with an explanatory note. A 
quarter of а century and more ago the present writer 
suggested a careful examination of this subject and the 
formulation of a unified scheme, so that extensions in 
every direction should relieve, and not add to, the con- 
gestion of traffic. Since that time the population has 
increased from about four and a half millions in Greater 
London to about six and a half millions. Had a scheme of 
main roads and streets been at that time designed and made 
compulsory, we should hear very little about congestion 
now; but things went on as they were, and it 
needs little foresight to know will continue to go 
on in the same happy-go-lucky way in future, this 
report notwithstanding. We fear, indeed, that this report 
will have the effect of increasing congestion rather 
than the contrary, in that, supporting as it does large 
ideas of tramway extension, these extensions will to 
some extent take place where the conditions are really 
not favourable to tramway work. By all means extend 
tramways where the conditions are favourable, but do 
not accept the views that they are satisfactory under all 
conditions. The rejection of the London County Council 
Bill brings about a condition of affairs little short of a crisis, 
Congestion of traffic during certain periods of the day at 
the dead end of the lines south of the bridges, and the 
danger to life and limb occasioned by the rush to and 
from the cars and from other traffic, has reached the 
final stage. This position of affairs was foreseen, ard 
whether the public agrees or not to passage across 
the river, that passage must come about, or the useful. 
ness and extension of the tramway lines cease. We 
think the London County Council has been very 
wrongly advised in some of its extensions, but that 
does not help matters. But to the more important topic— 
the report. The gist of the report is summed up in the 
phrase: hitherto divided counsels and control, in future a 
central authority. Much as the creation of new spending 
departments may be disliked, there can be no two opinions 
as to this suggestion of the report. Traffic to be dealt 
with properly must be dealt with as a whole, and this 
means one supreme authority for the area of Greater 
London. Unfortunately, the report suggests a board that 
should be consultative and advisory only, though ite decision 
would be final, and the veto of existing authorities would 
be subject to such decision. The arguments relating to 
working-men housing and such like things in this report 
if given in a Shaksperian play would be reckoned farcical. 
It is astounding to what length politicians and place seekers 
will go when dealing with the working classes, and the whole 
means fishing for votes. Economical laws are lacking, or 
are summed up in the phrase: it is expedient to 
make friends with the voting oi pollo. Take as a 
sample the implication that a workman must not work 
more hours than a maximum; he may waste two houra 
a day, more or less, in a train or tram, be may spend four- 
pence a day for his ride, and he cannot pay more than a 
certain amount for his rooms, Of course not ; but, taking 
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the extreme, shorten his hours of work, take him a longer 
ride further out to а less expensive room at а greater cost 
per ride, and will that help the workman? In other times 
the argument was get the workman to live as near 
as possible to his work; now it is get him to live away—it 
will be good for the tramway and for the workman. It is 
assumed that the economics of the factory are elastic, and, 
in fact, that factories can be established anywhere. The craze 
of the workmen’s advocate says the man first—the factory 
after. The economic law ваув the man is only a factor in the 
factory economy, and other factors being all right there 
will be no difficulty about the man. All that is good in 
this report is easily summarised — thus a useful lot of 
information and the dealing with natural areas by one 
authority. There is no doubt the most valuable suggestion 
is the supreme board, and it is in this direction, if anywhere, 
that good will result from the labours and expenditare of 
this Commission, but such board must be given power to 
Initiate as well as to advise. 


CORRESPONDENCE. 


“ One man’s word is no man’s word, 
Justice needs that both be heard,” 


MUNICIPAL WIRING. 


SIR, —I should esteem it a favour if you would allow me, 
through the columns of your valuable journal, to thank 
those gentlemen who so kindly volunteered to come forward 
and give evidence on behalf of the contractors against the 
London County Council General Powers Bill. 

Thanks to the solicitors engaged, our case was presented 
in such a manner before the House of Lords that the 
committee decided to strike out Part 12 of the Bill 
entirely—that is, the whole of the clauses relating to 
municipalities carrying on the wiring work themselves. 

You may remember that in 1905 similar clauses were 
introduced into a Bill by the London County Council, and 
that we were then successful in getting the House of 
Commons to move an instruction that they should be cut 
out. This year we were unsuccessful in the House of 
Commons, but successful in the House of Lords, and our 
success is in a great measure due to the opposition we were 
able to make owing to the good evidence volunteered and 
to the money subscribed by members of the electrical 
profession generally outside of our association— Yours, 
eto., LEONARD G. TATE, 

Hon. Secretary, Electrical Contractors’ Association. 
20, Bucklersbury, EC., July 17, 1905. 


LONDON TELEPHONE DIRECTORY, 1905-6. 


Бтв, — е beg to state that through a mistake on the 
part of the National Telephone Company our name and 
telephone number were not inserted in the above. In order 
to overcome this difficulty we have had small labels with 
gummed backs arranged for easily pasting into the space 
that is available for our name, in such a way as not to 
interfere with any of the other names in the telephone 
directory. We shall be pleased to send these immediately 
on receipt of an inquiry by telephone or otherwise.— 
Yours, eto, Union ELECTRIC Company, LIMITED 

151, Queen Victoria-street, E.C., July 18. 


———— 
RAWORTH REGENERATIVE CONTROL. 


A demonstration of this system of tramcar control was 
made in the Birmingham district last week on the Station- 
street-to-Yardley route. The distance of four miles has 
gradients varying from 1 in 16 to 1 in 20 for 34 furlongs, 
and the whole route is hilly. Thus it showed the fall 
advantages to be derived from the system. A full desorip- 
tlon of the Raworth control will found in our issue 
for July 29, 1904. We propose here to confine our 
remarks to the improvements made since that date, and 


to the records obtained on the Birmingham tramways. 
There the Raworth control has been in use since 
March, and has reduced the energy required per 
car mile from 1'3 units with series motor to 0'97. 
The brake blocks repairs averaged ‘005d. рег car mile, as 
against ‘063d. with the previous equipments. The average 
temperature of tbe motor windings after 18 hours’ service 
is Бош l40deg. F. with the shunt motors, as against 
l20deg. F. for the series motor. As to the re to 
motors and controllers, the period of trial has not been long 
enough to give any comparative figures. 

The feature of the demonstration was a car on which the 
series-parallel control has been introduced with shunt 
motors for the first time. The electrical details of this 
equipment have been designed by Mr. Raworth's son, and 
particulars as to the same were not available. The trial 
showed, however, that the changes from series to llel, 
and vice versá, were made without any sudden acceleration 
on braking of the car, and without sparking at the brushes 
on the motors. 

At Yardley those attending the demonstration were 
shown the generating station equipped with four Diesel 
engines, each of 160 h. p., coupled to direct-current 
dynamos. At a lunch which followed Mr. Raworth 
explained the advantages of the system of control, and the 
great saving which it effected over the older methods of 
driving cars electrically. 


NOTES ON THE INDUCTION MOTOR AS 
GENERATOR.* 
BY T. P. E. BUTT. 


It has been known almost from the initial invention of 
the asynchronous alternating motor, generally known aa 
induction motor, that, if connected to its supply mains and 
driven at a slightly higher speed than synchronism, it 
reverses its usual function and becomes a generator. This 
knowledge, however, does not appear to have been put to 
апу extensive use, at least not in a commercial senset, 
and even in cases where applied, very few details are 
obtainable to allow one to form an opinion of the actual 
value of such machines. 

There is another point in such machines equally 
interesting, and perhaps more useful, demonstrated b 
Danielson, and published in tbe Elektrotechnische Zeitschrift 
about two years ago. He described a method of con- 
verting an alternating-current motor from asynchronous to 
synchronous, by suitably exciting the rotor with continuous 
current. This is a point for which much use should be 
found, for such machines, in addition to possessing the 
inherent qualities of the synchronous motor, are self. 
starting. In order to effect this the motor is started 
up as an induction motor on light load, so that its speed 
approximates synchronism. At the right moment the rotor 
lines are switched over from the resistance to a suitable 
source of continuous current, which pulls the rotor into 
synchronism, and maintains it at this speed. Such 
machines should be of use on inductive systems to raise 
the power factor, where such an inflexible arrange- 
ment as the ordinary synchronous motor may not find 
favour.{ Circumstances having placed the writer in а position 
to test the above principle, he assumed that the converse 
would hold good—that is, if power were applied to the 
rotor shaft, and ite windings supplied with continuous 
current, the outcome would be a successful generator. The 
results are given in this paper, and, although not obtained 
under favourable conditions, are of interest. 

About two years ago, when it was decided to augment 
the lighting supply of Johannesburg from the electrical 
plant of the Robinson Deep G.M. Company, it was found 
necessary to obtain an additional generator to provide a 
reserve for the existing plant, in case of accidents and to 


* Paper read before the South African Association of Engineers on 
May 6, 1905. \ 

f Induction motors are used for electric traction on mountain lines, 
When descending a hill electricity is forced back into the trolley 
wires, and a braking effect is produced, the mechine acting as а 
generator. 

+ This method might be noted in connection with the electrical 
driving of stamp batteries, 
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allow for general repairs. The management did not at 
first fall in with this idea, and the project temporarily fell 
through. It happened, however, that a 300-h.p. 2,000-volt 
induction motor, originally intended for operating a hoist, 
had been laying dismantled on the property for several 
years, and the suggestion of the writer to convert this into 
а generator was entertained and adopted. It should be 
explained here that the generating plant consisted of two 
‘direct-coupled three-phase 250 kw. machines working at 
2,100 volts 60 cycles, and the power demand was such as 
to require one generator constantly running, the second 
assisting on the peak of the load for several hours during 
the day, whilet from 4.30 p.m. till midnight this’ second 
generator waa loaded and often overloaded for the municipal 
sapply, and although in case of accident to either generator 
the mine requirements would have had first consideration, 
the town supply was sufficiently remunerative to warrant 
the installation of another machine. Owing to the 
difficulty in getting at short notice an engine suitable for 
driving this machine, it was arranged to operate it from 
one of the mill engines, a 500-h.p. single-crank compound 
engine having at that time a surplus of about 300 b.p. A 
friction clutch and pulley were attached to an extension of 
the line shafting and rope drive provided. This necessi- 
tated the location of the generator in a wing at the extreme 
end of the power-house, in a position invieible from the 
main switchboard. 

To use the generator asynchronously involved very little 
alteration to the existing apparatus. The windings, of 
course, remained the same, but it was necessary to make 
provision for a variable speed for this machine, which. 
unlike the ordinary generator, requires a slight increase of 
speed to take an increased load. To get a variable speed 
from the mill engine was out of the question, and recourse 
had to be made to other means—viz., magnetic slip. This 
demanded the installation of the huge rheostat which 
originally formed the controller. This method would not 
be an efficient one if constantly used, but this was not 
intended, its use being restricted, as a rule, to the short 
period of time required in putting in or taking out of 
parallel with another generator to regulate the transfer of 
load. This arrangement demanded a permanent increase 
of speed above that of synchronism, and an increase of 
5 per cent. was allowed, which was as much as possible, 
taking independent working into account. The controller 
was located near the generator, and operated by motor 
from switchboard, the position of its sxle being indicated 
by luminous sigoals. The arrangements for asynchronous 
running were practically complete, but for independent 
working an exciter was required suited to the rotor winding, 
and for this purpose a disused plating dynamo was found 
having a capacity of 600 amperes at 30 volts. A low- 
tension panel was located near the generator, and the rotor 
windings brought to it, provision being made for rapidly 
connecting them to either the exciter or controlling 
rheostat. 

It may be opportune at this pcint to give a short non- 
mathematical explanation of the action of asynchronous 
generators, which differs in some points from that of the 
regular generator, and is not generally understood by 
practical men. Taking the ordinary polyphase induction 
motor, here we have a shifting magnetic field in the stator, 
as a resultant of the combined action of the primary 
currents. The torque on the secondary (usually the rotor) 
due to currents generated in its conductors by cutting this 
flux, is proportional up to a certain limit to the difference 
in the relative speeds of the primary flux and the revolving 
element, and is practically proportional to the load. 
Beyond this limit the torque starts to fall off, owing to 
magnetic leakage caused by the heavy currents in rotor and 
stator, and if the load is not reduced the rotor comes to rest. 
If such & motor is now connected to the supply mains on 
no load, it will attain a speed practically equal to that of 
the primary field, the slight difference being necessary to 
allow sufficient cutting of flux to generate currents in the 
rotor of the magnitude required to overcome windage and 
friction. These currents will be in a direction tending to 
diminieh the relative motion of primary field and rotor. 
If power is now applied to accelerate the rotor shaft, then, 
as it approaches sypchropism, the current will diminish, 


until at synchronous speed the working component nearly 
vanishes, leaving a wattless current, and we have practi- 
cally an unloaded transformer, the bigger maguetieing 
current being due to the sir-gap and the disposition of the 
winding, this current being just sufficient to magnetise the 
core to the extent required by the back E М.Е. Now, 
still keeping the primary connected to the mains, increase 
the rotor speed, its conductors again cut the primary flux, 
but in an opposite direction. The currente now generated, 
instead of utilising their energy in wiping out the primary 
magnetism, the source of the back E.M.F., are reversed 
and reinforce it, thus tending to raise the stator back E.M.F. 
above the forward, and force current back into the line. 
If the rotor speed is still farther increased more currente 
are induced, the stator back E. M. F. tends still further to 
rise, and more load will be taken; and if the capacity of 
this machine is sufficient and has the necessary power 
behind it, the load on tbe system will be transferred to it, 
and stesm can be shut off the regular generator or gene- 
rators supplying the system, upon which they will continue 
to run as motors, and supply the msgnetising current. 

Now, compare some of the characteristics of this machine 
with that of the ordinary synchronous generator. The 
expression (pairs of poles by revolutions per second) will 
not give the correct frequency, but higher, the difference 
being due to the relative motion of the secondary oon- 
ductors with reference to the primary field, which must 
occur to produce the rotor currents, or in other words, 
this is the negative slip ; and the amount of this slip to 
assume a certain load will depend on the rotor resistance. 
The frequency will be determined solely by the currents 
supplied it by the synchronous machine regardless of its 
own speed. The speed, however, must not rise above a 
certain critical value, or the power required from the prime 
mover will fall off rapidly, due to magnetic leakage, as in 
the case of the motor. Provision then must be made for 
this in governing the engine, or should this point be 
exceeded the engine might ran away. 

Another point, the power factor. This will be dependent 
on the amount of load supplied to the system, but inde- 
pendent of the nature of such losd, so that any currents 
demanded by apparatus employed on the system not in 
phase with the working current must be supplied by the 
synchronous machine. Paralleling ie, of course, a simple 
matter, there being no need for synchronising; it is always 
better, though, to get the speeds as near as possible to avoid 
disturbance to the system, if the machine is of large relative 
capacity. The possibility of running such machines for 
boosting purposes, as suggested by M. Le Blanc, will not 
be touched on here, but is mentioned as another addition 
to its area of usefulness. 

Now, turning to another function of this machine. The 
synchronous part of tbe operation requires little or no 
explanation ; the rotor is simply transformed into a field 
magnet with a continuous iron surface, instead of the usual 
definite polar projections. Anticipation of serious magnetic 
lesksge in this method can be referred to results. The 
first trial took place under asynchronous conditions; the 
machine, it should be stated, has a distributed winding, 
three slots per phase per pole in stator and four in rotor. 
the number of poles being 24, ao that the permanent speed 
was 315 revolutions, or 5 per cent. above synchronism at 
60 cycles. At this speed or near it, and with the rotor 
resistance all in circuit, the switch was closed on the ’bus 
bars, thus - paralleling it with a synchronous generator 
which at the time was delivering 90 kw. A current equi- 
valent to 30 per cent. of the non-inductive full load current 
was taken, and under these conditions the disc movement 
of a sensitive watt-hour meter in circuit was scarcely per- 
ceptible ; the resistance was then cut out, until the whole 
load was taken, and steam was then ghut off the synchronous 
machine, which continued running as a motor. After this 
steam was again admitted and the load increased and dis- 
tributed by means of the rheostat on the two machines 
until a combined load of 362 kw. was carried, out of which 
the induction machine supplied 170 kw.  'This was the 
limit attained and was determined by the speed of the mill 
engine, which was not well governed, and at this point 
became unstable, thus causing sudden transfers of load 
between the generators, and big voltage variations, A 
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higher limit would bave been obtained with & more favour- 
able load—that is, motors of relatively small capacity or 
lights—but nothing less than 50-h.p. motors were available, 
and the switching on of such at this stage would cause a 
marked fall in speed of the mill engine, upon which 
heavy surgings of current would take place, knocking the 
voltage beyond control and dislocating the service. 

The machine was next tried as an independent generator. 
More interest was attached to this test, as if the operation 
proved successful, this method of working would have con- 
siderable commercial valve. Two methods of exciting the 
rotor were available, either by cutting out one branch of the 
winding altogether, and connecting the othar two in series to 
form the path for the ozrrent, or by connecting two branches 
in parallel and putting the combination in series with the 
third. This latter method was found to be more economical 
in exciting current. The trials under these conditions and 
with an induction motor load resulted in attaining an 
output of 180 kw. before the engine governing gave trouble. 
The excitation at this load was 7 kw. On a lighting load 
the results were extremely satisfactory, the output limit 
being largely increased —in fact, on certain occasions of big 
demand at the municipal lighting station, loads up to 
515 kw. have been delivered with an excitation of 330 
amperes at 25:5 volts. The engine under this load had 
got beyond governor control and fallen 4 per cent. in speed, 

ut beyond this showed no signs of distress. This load, 
however, was abnormal, the maximum seldom exceeding 
260 kw. The excitation required at no load was 138 
amperes at 9˙5 volte, ог 1,511 watts as against 27 amperes 
at 133 volts (5,591 watts) for the regular generator. At 
loads of 180 kw. on similar power factors of approximately 
"75 the excitations were 6'4 kw. and 5'2 kw. respectively; 
here the longer air gap of the regular generator tells to 
advantage. On similar loads (lighting) of 220 kw. the 
order is reversed, the regular generator requiring 5'2 kw. 
against 4'5 kw. of the converted machine. 

The results on the whole must be considered good. 
With a constant speed at the prime mover, higher limits 
would have been reached on motor loads; part of this 
was due to the governing, but large steam pressure 
flactuations played no inconsiderable part, and this was 
in & measure unavoidable, owing to the fact that two 
large winding engines were supplied from the same 
battery of boilers. The excellent results obtainable on 
non-inductive loads, neglecting the part due to less 
armature reaction, were attributable to the gradual 
assumption of the load, under lighting conditions, as 
distinguished from the sudden changes caused by switching 
on motors of large relative capacity, when on inductive 
loads. The temporary pulling up of the prime mover 
under the latter conditions was, of course, noticeable on 
lighting loads when heavy banks of lamps were thrown 
on; but this occarred very seldom, and it is obvious that, 
although inconvenient in such cases, it bad not the 
dangerous factor which such occurrences might mean to 
motor loads. This machine offers another field of usefal- 
ness as & motor, and with its present connections can be 
used in case of emergency to drive half the mill (100 
stamps), no change at all being necessary beyond discon- 
necting the mill engine. 

To sum up, then, i& must be admitted that under the 
disadvantageous conditions prevailing, good results have 
been obtained as far as the object in view was concerned. 
With more power at our disposal, and under our own 
undivided control, still better results could have been looked 
for on inductive loads. Asynchronous working increased 
either generator capacity by about 45 per cent, and was 
sufficient to tide over the peak of the day load. The 
heavy wattless current is u serious trouble, and reduces to 
а great extent the advantage obtained in other directions. 
It could be neutralised by the use of a static condenser, but 
condensers of the size necessary here (capacity 35 micro- 
farads) can scarcely be called commercial apparatus, and 
would be expensive and difficult to obtain here.“ Indepen- 
dent working was certainly a success, and up to the time of 


* Mr. Alexander Russell informs me that he has condensers for 
570 volts working (four in series for 2 00) volte, costing £1 per three 
microfarads) at Faraday House, London, supplied to him by the 
Stanley Manufacturing Company, of America, 


98 


the writer leaving the company it was nearly always used 
as such. The short air-gap and low flax density in the 
rotor, although favourable as a motor, allowed a big 
armature reaction when generating on inductive loads, 
but the effects of this would not have been so notice- 
able with automatic voltage regulation, such as, say, 
the Tirrell system. As to the use of such machines 
in mining districts, such as the Witwatersrand, it 
depends entirely on circumstances. No doubt in the near 
future isolated electric generating plants will disappear, 
and be replaced by central supply stations, operating over 
suitable areas. When such a system ís actually in sight, 
any immediate addition to the generating plants of mines 
likely to be sffected by the change could be provided for 
by a machine such as described, which, on conversion of 
the systems, could at once resume its original róle as a 
motor. 


A LIGHTNING ARRESTER RELAY. 


The small spark gaps required in lightning arresters 
protecting comparatively low voltage (under 5,000 volta) 
circaits has always been a source of unreliability in their 
action. This is partly due to the bridging of the small 
gape by dust, insects, etc., and partly to the fect that, at 
least in the horn type of arrester, the current at which the 
arc runs up the horns and extinguishes itself increases ss 
the gap is reduced, so that with very small gaps—such ss 
a Imm. gap, corresponding to a sparking voltage of about 
5,400—the large current is sufficient to melt the edges 
of the horns partially, and so interfere with the exact 
setting of the gap. One of the simplest ways of increasing 
the gap depends on the influence of ultra-violet rays on 


Fie. 2. 


Fic. 1. 


the sparking distance in air. Usually the ultra-violet rays 
are produced by a small auxiliary spark gap placed quite 


close to the main gap, and preferably arranged so that one · 


pole of the main gap also forms one pole of the auxiliary 
gap (Fig. 1), whilst the other pole of the auxiliary gap is 
connected to the other pole of the main gap through a high 
resistance. Sometimes two or more auxiliary gaps are 
employed, each longer than the last, and arranged so that 
the sparke start across the shortest gap and then jumps 
across each of the other gaps in tarn, and finally bridges 
across the main gap (Fig. 2). In this way the sensitiveness 
to dust, etc., of the main gap ie reduced, but the auxiliary 
gap is now liable to these troubles. There is, however, a 


certain advantage in the arrangement, for whereas the 


poles of the main gap cannot safely be given a sharp or 
pointed form owing to the large arc rapidly burning them 
away, the auxiliary spark, owing to the emall currents 
dealt with, can take place between pointed electrodes, and 
this, as is well known, leads to a marked increase in the 
permissible gap for a given voltage. 

Various other solutions bave been suggested, but without 
any very definite success. Recently a piece of apparatus, 
based on а new principle, has been devised for the same 
purpose by the Siemens-Schuckert Company.* It is known 
ав a ‘lightning arrester relay," and would seem to get over 
most of the difficulties. The action depends on the arti- 
ficial production of a higher voltage than that against 
which protection js sought, this higher voltage being made 
to break down the resistance of the main gap. The con- 
nections for this arrangement are shown diagrammatically 


* See A. Dina in Llehtrutechnische Zeitschrift, May 25, 1905. 
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in Fig. 5, where W is a damping resistance connected to 
earth through the main spark gap, B, A, and also through 
an suxiliary resonant circuit in parallel with the main 
spark gap. The auxiliary circuit contains a small air-gap, 
F, which is readily bridged by the voltage rise in the line, 
whetber this voltage is of a rapidly fluctuating nature 
such as is produced by a lightning stroke, or increases 
slowly as in the case of the gradual accumulation of a 
static charge on the line. As soon as the spark across F 
takes place rapid electrical osciillations are set up in the 
auxiliary circuit consisting of the spark gap, F, the two 
condensers, C and C,, and the primary coil, P, of the Tesla 
transformer, of which S forms the secondary. These oscil- 
lations produce a high voltage in S, which is connected at 
one end direct to the main spark gap, and at the other end 
to the other pole of this gap through the condensers, etc , 
and this voltage breaks down the resistance of the gap and 
so permits the line to discharge to earth, in spite of the 
fact that the voltage difference between line and earth is 
too low in iteelf to span the main gap. At the same time 
the high voltage set up in S is quite harmless to the instal- 
lation, because it occurs between earth and one horn of the 
arrester, and becomes neutralised in the auxiliary circuits 
containing the condensers without affecting the potential 
of the line. Even if this were not the case, the capacity 
of the line to earth would praotically act as a short-circuit 
towards the very high-frequency currents and small 
amounts of energy dealt with in the Tesla transformer. 


Fic. 3. 


Under these conditions the main gap can be set at a reliable 
length of 3mm. or 4mm., and the auxiliary gap, F, though 
small can be made quite relisble and free from outside 
disturbance by completely enclosing it in a tube, for there 
is no longer any need for the auxiliary gap and the main 
gap to have a common pole, or even for them to be situated 
close together. 

As actually constructed, the condenser C, which is per- 
manently subjected to the circuit voltage, is given a capacity 
of about 005 microfarad, and for a 3,000-volt circuit is 
arranged to withstand a breakdown pressure of at least 
12,000 volts. Condenser C, is only under pressure during 
a discharge, and so is arranged for a somewhat lower 
breakdown voltage, and is given a capacity of about 
01 microfarad. The secondary, S, of the Tesla coil 
consiste of 20 turns wound into an 80m diameter spiral, 
and has a low self-induction coefficient of only about 
25x10 henrys. It is placed inside a porcelain tube, 
and the primary, P, which consists of only one turn, is 
placed outeide this tube. 

In order to avoid any risk of damage due to the break- 
ing down of & condenser, a fuse is placed at s which cuta 
out the auxiliary circuit, but not the main spark gap, in 
the event of such an occurrence. 


THE ADMINISTRATIVE COUNTY OF LONDON AND 
DISTRICT ELECTRIC POWER BILL. 
(Continued from page 60.) 

We chronicled last week the opening day's proceedings 
before the Select Committee of the House of Commons, 
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consisting of Sir James Kitson, Sir Herbert E. Maxwell, 
Mr. Frank Edwards, and Mr. John Rutherford. 

When on Friday last Mr. Honoratus Lloyd, КО, 
commenced to resume the examination of Mr C. H. Merz, 
counsel for the London County Council, the City Corpors- 
tion, and some of the local authorities ar plied for particulars 
of the purchase clause which the promoters were prepared 
to offer, as no information had been farnished as to period, 
proposed assignees, or terms 

Mr. LIOVD replied that he imagined this would be a 
question for the committee to settle. 

Counsel for the opponents insisting upon their applica- 
tion, the committee held a brief conference, after which the 
Chairman announced that it would be necessary for the 
promoters to outline their proposal as early as possible. 

Mr. MERZ's examination was then resumed. He stated 
that a scheme of this magnitude needed to be specially 
designed; the comparatively small capacity, and the 

eographical situstion of the existing undertakers’ gene- 
rating stations, rendered them quite inadequate for such a 

With the plaot proposed by the promoters a 
high diversity of power load would be practicable. [n the 
existing stations the capital charges accounted for 50 
per cent. of the total cost of generation. What was a bad 
load factor with them would become a good one taken in 
the aggregate. He repeated his evidence before tbe Lords’ 
Committee to the effect that a station with a capacity of 
90,000 kw. could be installed at the rate of £8, 4s. per 
kilowatt, оши ап average of £50. 5s. for the existing 
stations. ere would also be a saving on management 
expenses and wages, and on coal, oil, and stores. Oae- 
third to one-quarter of the existing stations were 
non - condensing, while another third could only con. 
dense by the aid of cooling towers The com- 
parisons in regard to coal took into acoount varying 
calorific values, 11,000 British thermal unite per ton being 
allowed for Tyne coal and 15,000 for Welsh. The tables 
under this head were based upon the average prices of the 
last 15 yeare, and a margia of 30 per cent. was added for a 
possible rise. Steam-turbines of 20,000 h.p. capacity would 
be nsed as prime movers, ana up to this size their efficiency 
increased with the size. There was an economy in 
wages, and maintenance. I+ was proposed to have the first 
section of the scheme (90,000 kw.) completed by 1910, and 
the whole four or five years after. The promoters estimated 
that in the industrial area they would be able to supply 
twoninths of the total energy generated by them as 
follows: one-ninth to existing undertakers, and one-ninth 
to power users direct. They did not propose to lay a 
triplicate system of mains in the non-iodustríal area at 
once. He repeated the figures as to costa of operation 
and as to income given before the Lords’ Committee, of 
which we gave particulars at the time. 

‘Cross-examined by Mr. Lewis Coward, K. C., on behalf 
of the London County Council, he stated that he did not 
consider the fact of the Council having a vested interest 
in the municipal electric lighting undertakings to the 
extent of some three millions constituted a reason why 
the measure should not pass, as he regarded this as a 
comparatively small consideration in relation to the great 
industrial interests at stake. He did not agree that the 
decision of Lord Crosa’s Committee when considering the 
early Power Bills was hostile to the purposes of the 
present Bill. He denied that the County of Durbam 
Electric Power Company bad absorbed municipal 
undertakings. What the company did was to enter 
into arrangements whereby districts hitherto unprovided 
obtained a supply of current, the undertakers having, with 
the exception of Gateshead, failed to furnish a supply, 
although powers had been obtained. When asked whether 
he was aware that the London County Council presented a 
Bill for co-ordinating the existing undertakings, Mr. Merz 
became the examiner, and inquired whether this included 
the companies, to which Mr. Coward replied in the 
affirmative. Asked on what ground the promoters based 
their application for exemption from the London Building 
Act, Mr. Merz replied that both economy and security 
would be effected thereby. The promoters, in preparing 
their estimates, had assumed that the tramway under- 
takers in the Metropolis would not take power from the 
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this section include all rights of generating, purchasing, using, 
transmitting, transforming, distributing, supplying, and utilising 
energy and all other ipe wers, authorities, and privileges 
of the company, and all such property real and personal, and 
all other interests and rights in, to, and out of the property 
real and personal, and obligations and things in action as may 
be in the possession of the company or belong to them 
immediately before the date of purchase, and all books, 


company for their present requirements, but they might for 
future extensions, and substantial custom was expected 
from the railways as they electrified their suburban lines. 
He assumed that the existing electric light undertakers, as 
business men, would in a large measure take energy from the 
promoters because it would be cheaper. He could not quote 
a precedent for laying down a generating plant at the rate 

of £8. 4s, per kilowatt, for the simple reason that the | accounts, and documents relating thereto, but subject to all 
present scheme was without a parallel in this country. If | liabilities and obligations of the company gui than the ре 
E from the Building Act were not secured, » would edi колшо, ed fus of 8 ane 

rom £1 to £2 per kilowatt to the price. He was 1 

tele iy rage as to carrying she mile uncer the | „б, Да rm е бию 00 eriam the eee ые 
Blackwall and Millwall tunnels, which have special pro- | authority shall have and may exercise all the rights, powers, 
tective Acts in their favour, but it was understood that this | authorities, and privileges of the company, and shall to the 


matter would be gone into fully on the examination of Sir | exclusion of the company be subject to all the duties, obliga- 
Alexander Binnie. | tions, agreements, and liabilities of the company in like 


The committee then adjourned manner as if they were the company, except the debts due 


| by the company at the date of purchase, and the liabilities 
On Monday, July 18, the croes-examination of Mr. C. H. | with respect to the debenture stock and mortgage debt of the 

MERZ was continued by the various counsel representing | company. 

the opponents to the Bill. The fact that the city of | The clauses embodying the ments with the 

London was in the non-industrial area, and that it contained | municipal undertakers of Stepney, Bexley, and Barking, 

no tramway, railway, or docks that could not be supplied 


referred to in our last issue, were aleo handed in, as was 
from outside, was urged as a reason for striking the area | the agreement with the Kent Power Company. The 
out of the Bill, Mr. Merz could not agree to this, as some 


arrangement with the Stepney Metropolitan Council is 
cable route through the City might be found advantageous. | contained in Clause 85A, which has 18 sub-sections. The 
He considered that the clauses of the Bill prevented undue | agreement is for 50 years, subject to option to terminate 
competition with existing undertakers. This company had | at the end of 25 years with compensation for the 
power to buy up an undertaker. If this were done in 


unredeemed portion of the plant and mains of the 
a district where there were two competing companies now, | company less than 25 years old appropriated exclusively 
he considered that the Board of Trade could still protect 


to the supply of energy to the Council. The sub-sections 
the remaining undertaker. Mr. Baggallay was oross- 


read as follows : 
examining on this point on behalf of the Charing Cross 1. The company shall not supply energy within or for use 
and City Company, when within the metropolitan borough of Stepney except to the 
Mr. BALFOUR-BROWNE stated that negotiations were | Council and to any railway company for the purposes of their 
going on between the County of London Electric Company 


railway. _ 
and the promoters of this Bill, which he hoped might |. 2. Subject as hereinafter provided, the Council shall purchase 
result in an understanding. He, therefore, reserved the 


in bulk from the company all the eleotricity which the Council 
right to defer his oross-examination until the negotiations | 287 Fequiro beyond Ши ШО cnet Preset, езшш ponerse 
were completed or dropped. 


atation is eee of furnishing within the dimensions of the 
- Mr. BAGGALLAY then asked if negotiations with the | 


present building 
3. The Council may maintain in efficient working order and 
City of London Company were also in progress. 
Mr. MERZ said a letter had passed as to why the Bill 


make improvements and additions to the plant installed or to 
be hereafter installed at their present generating station and 
was opposed, but that this letter had not been answered. 
The Electric Power Development Company were the pro- 


works and as regards auriliary plant whether inside the 
moters of the Bill, and they had powers to buy shares in 


existing building or not, and they may use the said plant to 

ita full capacity before being required to take a bulk supply 

: | from the company as aforesaid, but the Council shall not 

other companies. They might acquire control of any other | increase their generating plant beyond that which their 

company in that way. In that case the energy supplied | generating station as now constructed is oapable of acoom- 
for lighting would not be taken into account when making 
the average price for dividend purposes. Neither would 
the revenue from stand-by charges other than for power 


m 
actually supplied. | 
In the course of the hearing the following draft of the 
promised purchase clause was handed in : 


Clause 79a, p. 43. 

In the event of any public authority or body of trustees 
(hereinafter called the purchasing authority ") being authorised 
to acquire the undertaking at the expiration of a period of 
50 years from the passing of this Act, and of subsequent periods 
of 10 years thereafter, the following provislons shall apply and 
have effect that is to вау: 

1. Twelve months’ notice in writing shall be given to the 
company by the purchasing authority intimating their intention 
to acquire the undertaking. 

2. The price to be paid by the purchasing authority to the 
company shall be a sum equal to the amount standing in the 
books of the company at the date of the purchase as represent- 
ing the capital expenditure of the company as audited in the 
manner hereinafter provided, and without any allowance to the 
company for compulsory purchase or for the goodwill or pro- 
spective value of their undertaking. 

5. For the purposes of the immediately preceding sub-section 
the accounts of the company shall be annually audited by an 
auditor to be appointed by the Board of Trade, and a copy of 
the accounts as audited shall be filed with the Board of Trade. 

4. The purchasing authority shall also pay to the company 
for the materials and stores on hand at the date of purchase a 
үе to be agreed on, or, in case of difference, to be determined 

y an srbitrator to be appointed by the Board of Trade, and 
in addition the value of the debts due to the company, and the 
company shall discharge all debts due by the company at the 
date of purchase and ali liabilities with respect to any debenture 
stock or mortgage debt of the company. 

9. The expression ‘‘ undertaking " shall for the purposes of 


ting. 
4. The Council shall not be required to guarantee to take any 
fixed amount of energy from the company. 


5. Provides for a supply being given by the company 
within 18 months from the passing of the Act. 

6. Says that if within 12 months the company cannot 
prove that they will be ready to supply, the special pro- 
visions of the Act as regards Stepney shall cease to have 
effect. 

7. The said supply of energy shall be delivered by the 
company at such points within the said borough as the Council 
may require, provided that the number of points shall not 
exceed two until the extent of the demand from each point 
reaches 2,000 kw., after which the Council may increase the 
number of points by one for every additional 2,000 kw., or 
fraction of 2,000 kw., which the Council may demand from the 
company, provided, nevertheless, that the company may vary 
the location of the point of supply to any other point within 
the radius of a circle described from the point required by the 
Council, such circle having a diameter of three furlongs. 

8. The said supply shall be delivered converted to the form 
and transformed to the pressure reasonably required by the 
Council. 

9. Provides that in the event of a breakdown or failure 
of supply by the company the Council may make temporary 
arrangements for supply at the company’s expense. 

10. Puts damages for failure of supply on to the 


company. 

11. The charge to be made by the company in respect of bulk 
supply shall not at any time exceed a fixed sum of £3 
annum per kilowatt of the maximum demand and a running 
charge of ‘33d. per unit, and the Council shall have the right 
at the expiration of every period of five years from the g 
of this Act to appeal to an arbitrator to be appointed by the 
Board of Trade for a reduction of the above-mentioned running 
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charge, such arbitrator to have regard to the company's actual 
cost per maximum kilowatt demanded on all their stations 
and their production cost per unit. 

12. The price charged by the Council to power consumers 
shall not exceed by more than £1. 10s. per annum per kilo- 
watt aoe the price charged by the company for the bulk 
supply. К. 

15. The Council shall lay down such additional distributing 
mains as may reasonably be required to deal with the increase 
or extension of business. In the event of the Council making 
default therein to such an extent that another company is 
allowed by Parliament to supply in Stepney, the company 
Bhall themselves be entitled to lay such new mains as the exten- 
sion of business and competition with the new company may 
require. 


The remaining five sub-sections deal with the purchase of | 


a sub-station site, of certain three-phase cables, and to the 
settlement of disputes by arbitration. 


Clause 85d deals with the Bexley Urban District 
Council, whose generating station is to be taken over. 
The purchase is to take place within two years from 
March 21, 1906, on the following terms : 


2. The company shall as consideration for and subsequent to 
the taking over of the said generating station pay to the 
Council from tims to time as and when payments fall due from 
the Council sums equal to the sums payable by the Councll for 
interest, repayment of instalments, and charges on or in respect 
of the loans raised by the Council on account of the capital 
expenditure on the said generating station as hereinbefore 
defined, but subject to any necessary apportionment to be made, 
provided that in ascertaining the amount of the sums aforesald 
no part of any revenue of the Council shall be taken Into account 
in relief of the company. Provided also that the company may 
at any time at their option, and if the lenders or any one or 
more of them agree to receive back the loans earlier than the 
Council are entitled to repay the same, pay to the Council the 
amount required by such lenders to pay off the loans in lieu of 
continuing to pay future interest instalments ard charges 
thereon. All stores not paid for out of capital shall be taken 
over by the company at a valuation. 

ó. The company shall supply and the Council shall take all 
current required for the electrical undertaking and tramways of 
the Council at a flat rate which shall not exceed 1:35d. per unit, 
provided that if the company call upon them to do so the 
Council shall supply all power users in the Council's area with 
current at a lower rate than the above, on condition that the 
company compensate the Council for any loss resulting from 
such supply, including loss of profit to the Council, such loss of 
profit to be agreed between the respective engineers of the 
Council and the company, or, failing agreement, to be deter- 
mined by an umpire to be appointed by such engineers. Such 
umpire shall have regard to the whole circumstances of tha case, 
and his decision shall be final. 


Sub.sections Nos. 4 and 5 provide for the working of the 
switchboard and the control of public lighting, and the 
revision by the Board of Trade of the prices charged every 
five years. 


6. Fixes the pointe at where the current shall ba metered 
both for the tramways and general supply. 


7. The current shall be supplied at the pressures and on the 
systems and with such regularity as may be reasonably 
required by the Council. 

8. The company may at any time after the passing of this 
Act, and after the erection of a permanent generating station of 
their own and the connection therewith of the Council's cable 
system, so as to give a satisfactory supply of current discontinue 
the use of the said generating station taken over from the 
Council and dispose of the same and the plant and machinery 
therein, provided that the company shall not effect such 
disposals until they have given to the Council a satisfactory 
guarantee for the repayment of the said outstanding loans and 
interest thereon. 

9. The company may use for the supply to other districts the 
existing generating station and plant taken over from the 
Council, provided that such use shall in no way interfere with 
the efficiency or the reliability of the supply given to the 
Council. 

10. The company shall be at liberty to sell current direct 
otherwise than through the Council’s mains to all power and 
traction users, but the company shall not otherwise compete 
with the Counoll. 


Sab-section 11 fixes the expiration of the bulk supply to 
the Council in 42 years, subject to one year's notice and to 
compensation for the unredeemed portion of special plant 
and mains installed in Bexley within 25 years of that 
time. 

12. Binds the Council to take their public lighting and 


tramway supply from the company, and to insert a similar 
clause in any lease of the tramways. 

The usual arbitration and other clauses as to failure of 
supply follow. 

The Barking Urban District Council's agreement is 
somewhat similar to the above, but it covers the purchase 
of the complete undertaking by taking over the present 
loans and paying also the loss from working. The follow- 
ing clauses are of special interest : 

6. The average prices to be charged by the company for 


electrical energy within the Council's area shall not exceed the 
following : 


Energy for power purposes ......... 1d. per unit. 
б traction purposes........ . Id. is 
e public lighting ............ ld. „ 
" private lighting 4d 
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14. The company shall supply the Council with energy for 
the whole of their existing and any fature sewage pumping 
system at an average price not exceeding 11. per untt. 

16. The company shail either take over the staff which the 
Council now employ in their electrical undertaking at the date 
of the transfer thereof or, at the option of the company, shall 
compensate any member of the said staff for loss of office. All 
increase of salaries and wages made by the Council after the 
passing of the said Bill into law shall be subject to the reason- 
able approval of the company. 


The agreement with the Kent Electric Power Company 
is to ensure mutual co-operation. This is shown by the 
clauses which follow : ! 


2. The London Compeny are to give to the Kent Company 
and the Kent Company are to take from the London Company 
all energy required for supply to the customers of either com- 
pany within or for use or distribution within the common area 
and the control and management of the distribution of energy 
therein shall, subject to the terms of thls agreement, be in the 
hands of the Kent Company. 

5. All energy to be supplied by the London Company in the 
common area shall be distributed by the Kent Company upon 
the terms of this agreement. 

4. The London Company shall not erect or operate or be 
interested in a generating station in the area of the Kent Com- 
pany outside the common area. No main feeders or distribat- 
ing apparatus shall be laid or erected by the London Company 
in the area of the Kent Compauy without the eonsent of the 
Kent Company. 

6. The Kent Company shall pay to the London Company for 
all energy so supplied by the London Company to the Kent 
Company the gross amount received by the Kent Company for 
the current distributed by them to the customers less the 
following deductions : (a) A sum equal to 10 per cent. per annum 
upon the capital cost to the Kent Company of all mains, feeders, 
and distributing apparatus in the common area, which amount 
of 10 per cent. is intended to cover 3 per cent. for depreciation 
and 7 per cent. for interest on capital. In the event of the said 
ó per cent. proving insufficient or excessive for the purpose, the 
amount shall be subject to revision from time to time between 
the parties. (b) The amount of the actual cost to the Kent 
Company of all their working expenses and all annual payments 
attributable to revenue account in the common area. (c) A 
fair proportion of the administrative expenses of the Kent Com- 
pany attributable to the common area. Any differences under 
this clause shall be referred to arbitration. The steps to be 
taken for the development of business and the price or prices 
of supply in the common area are to be sett!ed from time to 
time between the parties by agreement in consultation, and in 
case of dispute are to be stttled by arbitration. 

9. The London Company shall not supply energy within the 
«ла area for use without впоһ area within the county of 

ent. 


On Tuesday the cross-examination of Mr. Merz was con- 
tinued in the morning, but was subsequently interrupted to 
allow two other witnesses to be heard. One of these was the 
Hon. C. Parsons, who repeated the evidence given before 
the House of Lords Committee as to the possibility and 
advantages of having very large generating units. The 
cost per horse-power of electrical machinery decreased as 
the siza of the turbines increased, and the larger the 
generating station the more cheaply it could be equipped. 
London was so great that if its equipment were appropriate 
it could be supplied with electricity at à cheaper rate than 
was possible in апу other city in the world. At present 
all its electric generating stations combined did not possess 
machinery as powerful as that of the two latest Cunard 
steamships, which had turbine-engines capable together of 
producing 140,000 h.p. 

Mr. C. E. L. BRowN gave similar evidence, and also 
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figures showing that large steam-turbines were finding 
favour on the Continent. | 

On Tuesday night in the House of Commons Mr. BONAR 
LAW, in answer to a question, said the Bill as at present 
drawn provides that no agreement for the sale of an under- 
taking shall be of force until it had received the approval 
of the Board of Trade, but until the Bill had received 
Royal assent no case can be submitted to or considered by 
the Board of Trade. Thus the agreements, which we 
abstract above, have yet to be considered by the Board of 
Trade should the Bill pass. 

In reply to Mr. Lough, Mr. BALFOUR said he understood 
thia measure was not uncontroversial, and, if so, there was 
little hope of its passing this session. 

On Wednesday the crose-examination of Mr. Merz was 
again continued on lines similar to that followed before the 
House of Lords Committee. Evidence was then given by 
representatives of the Great Northern and Great Eastern 
Railway Companies in favour of the Bill. 

Mr. BALFoUR Browner, K. C., for the County of London 
Electric Supply Company, informed the committee that a 
bargain had been arrived at between the two companies. The 
arrangement, which he claimed to be in the interest of the 
companies and public alike, was that when the promoters 
of the Bill had got their system into proper working order, 
three years being allowed for the purpose, the County of 
London Company agreed to take from them current for any 
additional requirements beyond that which could be met 
by their present plant, upon arbitration terms (failing 
agreement), on the basis of a substantial reduction below 
what it cost the County of London Company to manu- 
facture electricity. They undertook to adopt the same price 
as that in the Administrative Company’s schedule through- 
out the indastrial area, so that the consumer would at once 
get the benefit of cheap power. 

Mr. FITZGERALD, K.C., confirmed this statement, and 
submitted a clause for carrying out the agreement, which 
is not unlike that for the Stepney supply as regards general 
conditions, | 


PERSONAL. 


Mr, F. Schofield, traffic superintendent of the Bradford city tram- 
ways, has been appointed general manager of the Leyton tramways at 
а salary of £300 а year. 

The Poplar Borough Oouncil have appointed Mr, W. Innes, 
St, Andrew's Oross Electricity Worke, Glasgow, assistant electrical 
engineer, at a sslary of £200 per annum, rising by annual incremente 
of £10 to a maximum of £300 a year. 

The Brighton Oorporation Tramways Committee recommend that 
Mr. Willism Marsh be appointed tramways engineer and mansger at a 
salary of £300 per annum, incressing by annual increments of £50 to 
а maximum of £400. | 

We regret to learn that Mr. W. A. Thompson, assistant maios 
superintendent to the Tynemouth Oorporation, lost his life at Tyne- 
mouth on the 14th inst. while assisting another bather who had been 
caught by the current, aud before it was possible to get а boat out 
both were dro тпей. Mr. Thompson was a hard-working and promising 
man who was greatly esteemed by all in the works, 

The King's Lynn Town Council have incressed the salary of their 
electrical engineer from £2C0 to £220, with a further increase of £10 
at the end of each following period of 12 months until a maximum 
of £250 is reached. 

Mr, J. B. Hamilton, general manager of the Leeds tramways, has 
been elected president of the Municipal Tramways Association. 


TRADE NOTICES AND NOVELTIES. 


Controllers. 


Messre, Dick, Kerr, and Oo., Limited, London, have recently issued 
au illustrated pamphlet descriptive of their metallio shield blow. out 
controller for electric tramways, railways, cranes, eto. In regard to 
the evolution of the solenoid blow-out, which constitutes sush an 
important part of this controller, each development has been the 
result, we are told, of careful observation under widely varying con - 
ditions. The chief improvement arises in the method of protecting 
the solenoid. As shown in Fig. 1 herewi*L, qms practice is to 
place it in a metallio shield. The coil is enclosed in a casing of copper 
or other non-magnetic material, and it can be then brought directly 
int» the sweep of the arc, The external magnetic field created round 
the shield of non-magnetic metal attracts the arc to the shield and 
divides it in two, one aro going from the »ontact finger to the shield 
and the other from the shield to the contact segment. These two 
aros travel rapidly in opposite directions on the copper shield, 
and finally become united  egain in the air, but around 
the coil and shield; the arc at this stage has tecome 
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attenuated to such an extent as to rupture, and may be, in 
fact, ruptured long before it has actually encircled the blow. out 
device, In Fig. 2is shown the action of tbe arc. At A the aro is 
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just started between the electrodes, and a deflection of the arc towards 
the shield is visible. At B the aro hes struck the shield, and is com. 
mencing to encircle the section ; at O the shield is partially enclosed ; 
and at D the aro has united in the air and has left the shield, 


Fia. 2. 


Generally speaking, the aro is literally swept стег the shield with 
great rapidity, and does not s fleet the metal in the slight: st degree. 
It is interesting to note the tendency of the aro to travel on tho 
centre of the copper shield, and this is of great advantage, as the 
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insulating partitions are nob subject to injury. That the co pr 
ring suffers үзе no extent from the discharge may be gathered 

the fact that on ex mination after two years' continual use no material 
deprecistion could Le detected either on the metal ring or on the 
partitions. The blow- out is hinged on the pivots, and can be swun 

back and lifted out for inspection and cleaning. In swinging it bao 

the trolley connection is roken, and, therefore, the current can be 
applied only when the blow.out is closed. It has been demonstrated 
on au ordinary service controller that 60 or more amperes on an 
induotive load may be broken time after time by slowly separating the 
fioger and contact by barely w in. without the slightest trouble. 
Other novel features are combined in the controller, bnt for par- 
tioulara of these we must refer the reader to the pamphlet under 
review. 


MANCHESTER ELECTRICITY ACCOUNTS. 


The accounts of the Manchester Corporation electricity 
department for the year ended March 51, 1905, show a 
total expenditure on capital account to that date of 
82,199,689. Abstracts of the revenue account, general 
balance ‘sheet, and statement of electricity generated, sold, 
etc , are given below. 

REVENUE Ассоомт. 


Dr. Expenditure. £ s.d. 
To generation of electricity .................„..............—... 70,197 10 2 
Distribution of electricity... . =.=.. 5 504 18 9 
Rents, rates, and taxes . BOT 5 . 19,910 16 8 
Management expens: s, salaries, eto soos: . 8311 7 2 
Law and parliamentary charges 4 225 9 9 
Special charges, insurances, eto. . кеек . 1,485 18 6 
Amount written off for bad debte.. . s ses os Gea 368 1 1 
Special renewals .....................—.—... o me o oe 2 o s 0 tt - 13, 327 17 4 
Кэпета1з suspense аооопп®................................ ani 0 0 
Balance carried to net revenue account ............ Vie э 1s 879 16 6 

£302,199 15 11 

Cr. Income, £ ad. 
By sale of current din Meter ..................=.5»=‚›‚›,›.000,150 1 9 
Public lightin . 0 9900 es *99990090909009t0090090000 009 0€ 9090009290 675 5 4 
Rental of meters (E oe OO о оеоооооове ооооегво со оооош Jj 585 1 8 
Rental of motors. ẽ . . 9 110 
Cottage rental, less repairs, eto, ......... ib Ee SANE Read ad aia 49 5 4 

£502,199 15 11 
GENERAL BALANCE-BSHEET, 

Liabilities. £ 
Morus debt —loans as per capital account ...... ‚—...1,978,255 9 4 
Sundry creditors ............... 8 ОТЧЕТУ ˙ E E . 90,060 10 1 
Total liabilities . . . . . 2,068,295 19 5 
Amount at credit of renewals suspense acconnt,......... = 50, 000 0 0 
Amount at credit of reserve ſund . . os ea s c 29, 386 14 1 
r tm eoi ien ER caves кла уна _910, 363 5 4 
Iastalment of loan repaid e . aimee 2 25,869 5 4 
£2,372,908 4 2 

Ог. Oatlay and Assets. £ s.d. 
Expended on land, buildings, plant, eto.  .......— .—...2, 199,689 11 1 
Stores on hand. . — MÀ „ 36,785 18 3 
Cash at bankers and in hand. e —. 86.891 0 2 
Reserve fund investment cere . 20,386 14 1 
Oash in hands of treasurer............ oas. esso. —€— ЗИСТИ 1,912 6 1 
Sundry debtors for current supplied, eto 76,554 15 7 
Balanoe owing for street-lightiug C 0 6 

£2,572,908 4 2 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Qaantity generated in B. T. U.. soas eoe 47,170, 721 
Private consumers ....... - - M, 679, 873 
Quantity sold 5 Public lampe.................. 81 ij 33,686,710 
Traction. use. 28; 926,505 
Qaantity used on works ............................ 2.2.2 — 3, 292,842 
Total quantity accounted for . e P" 35, 979, 552 
Qaantity not accounted Ѓог ......................... keV APER eid Ы 10; 191, 169 
Number of public lampe . .. 53 
Total maximum supply demanded (kilowatts)... ceeds ге. 20,023 


COVENTRY ELECTRICITY ACCOUNTS. 


Herewith we give abstracts of the revenue account, 
general balance-sheet, and statement of electricity gene- 
rated, sold, etc., for the year ended March 31, 1905, of the 
Coventry electricity department. The total expenditure 
on capital account to that date is £134,503. 


REVENUE ÁCCOUNT. 


Dr. Expenditure. £ sd. 
To generation of electricity ...................... ex 69094 1 9 
Distribution of eleotricity y. .. . . —V . 2j 20416 В 
Attending and repairs to public lampe. beats 1 61 „ „ 147 0 
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— 
Rents, rates, and ta res . „ ww 322 1 4 

ement erpenses, salaries, eto........- 8 . 865 8 5 
8 Charges, insurance, eto. oa sa sassa oae 107 12 9 

Total expenditure .. .. . .. . . 6,031 0 11 
Amount carried to net revenue account .... . „ 0,216 15 3 

£13,247 16 2 

Or. Inoome. E s.d. 
Bale of current per meter o. esems —— .... 12,460 12 10 
Rentil of meters and other apparatus 787 5 4 

£13,247 16 2 
GENERAL BALANCE SHEET. 

Dr. Liabilities. 2 sd. 
Oapital acoount — amount received ................... 2.2. -151 650 14 8 
Sandry ereditore . eose. 5 mco =... 6487 1 2 
Amount received for deposits . . 13 0 0 
Balanoe at credit of net revenne account t —.—.— 1,996 12 9 
Sinking fund acconnt ....... — 3 — 12,032 6 1 

£168,879 14 8 

Cr. Assets. £ ad. 
Capital acoount —amountod чы for works . 134,503 11 3 
Stores on hand.. . e 265 19 4 
Sundry debtors for current supplied — —.—2——.—.—.—.— 4,635 3 11 
Other debtors . —— — с ОШО Lok 
Securities held (cost price)... CCC =.=... 12019 2 0 
Oash in hands of tressurer. . . . eese =.. 16,965 17 1 

£168,579 11 8 

STATEMENT or ELECTRICITY GENERATED, 801.0, BTC. 

Quntity generated i in B.T.U. 55 iau 1 1. 576, 150 
vate consumers y meter.. ; z 

Quantity юй Борду Іашрв ......-....-...., 61,458) 1.875 155 
Quantity used on works ... i — M — € 58,921 
Quantity used in magnetising, eto. .............................. 141,491 
Number of public lamp. e. — 40 
Total maximum supply demanded (kilowatts) ery 8 ай 970 


BATH ELECTRICITY ACCOUNTS. 


The accounts of the Bath electricity department for the 
year ended March 31, 1905, show a total expenditure on 
capital account to that date of £146,510. Abstracts of the 
revenue account, general balance-sheet, and statement of 
electricity generated, sold, etc., are appended. 

REVENUE Account, 


Dr. Expenditure, £ s.d. 
To generation of eleotricily ..................... esum». 6.114 4 0 
Disuibution of electricity .......—..—.......— eee eseme . 1,018 14 4 
Attending and repairs to public lampe. wav ieee ews ane . 2379 16 2 
Rents, rates, and taxes ..............................—.. ẽ . . 725 6 6 
Mansgement, expenses, salaries, ele. . .. 1, 841 11 5 
Special charges, insurances, ete €— Ü( e. 165 0 9 

9,257 18 0 
Awmcunt carried to net revenue account ............—.. =- 8,145 9 0 
£17,885 2 0 

Cr. Income. £ ad, 
By sale of current per шеќег .„.............. e = 16,552 10 2 
Rental of meters and other apparatas ........ .......—..—.. . A 481 810 
Sale of lamps and other apparatus sues Rud „ 111 1 2 
Inoome tax repaid and discounts .........................-. ,. 238 110 

217,588 2 0 
GENERAL BALANCE SHERT. 

Dr. Liabilities. £ s d. 
Capital account—amount received _..........................140076 0 0 
Sundry creditors ..........—.. . . . . =.. 6,279 6 1 
Balance at credit of net revenue account... . 937 0 5 
Reserve fund aoοõ,E ꝶꝙnt Et were 813 18 2 
Bank over draft... F wee 5,256 0 2 

£153,560 17 10 

Or. Assets. £ s d. 
Ospital account— amount expended for works ............146,510 16 4 
Stores on hand . . — — 370 15 10 
Sundry debtors for current supplied. —.—.— 4,923 1 7 
Dr ————— 178 0 9 
Cash in hand ˖ ) ... sea 1,078 5 4 

£153,560 17 10 

STATEMENT OF ELECTRICITY GENERATED, BOLD, ETC. 
Quantity кыш in B.T.U. 55 1 1,429,008 
rivate consumers meter ... ' 

Quantity eold{ Publi lamp d уулай» - 576,005 989,407 
Quantity used on work ses 2 . 68,042 
Total quantity accounted FP . 1,057,449 
Quantity not accounted for Бегу g 571,555 
Number of public lamps erm em - 185 
Total maximum supply demanded (kilow АИВ) manana wean 916 
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LEGAL INTELLIGENCE. 


MIDWOOD AND CO. v. MANCHESTER CORPORATION. 


On the 13th inst. the Oourt of Appeal dismiesed this case, in which 
the defendants appealed against a verdict and jadgment for the 
plaintiffe for £677 for damage to stock arising from a fire caused by 
the dress or one of the Oorporation’s electric mains. The action was 
tried by Mr. Justice Lawrence and a special jury. 

Their Lordsbips came to the conclusion that the leakage in the 
mains causing the explosion was clearly a nuisance, and there was 
nothing in the Electric Lighting Aste which authorised a leakage of 
that kind. They also held that there was ample evidence of negligence 
on the part of the defendants to go to the jury, and therefore dismissed 
the appeal with costs, 


BIDEFORD AND WESTWARD HO! LIGHT RAILWAY. 


On the 11th inst. Mr. Justice Walton resumed the hearing of the 
case of the British Electric Traction Oo. and the Bideford, Westward 
Ho! and Appledore Railway Oo. v. Oharles Chadwell, contractor, of 
Blackburn, e claim was for money expended by plaintiffs in com- 
pleting certain works undertaken. Plaintiffs alleged that it was 
agreed that in the event of defendant wilfully making default in pro- 
ceeding with the execution of the works, which consisted of certain 
electris tramway construction, plaintiffs might complete them and 
recover any extra expense which they might incur. Plaintiffs claimed 
£12,000, but that was reduced to £8,690, after allowances had been 
made to defendant as to the value of materials left by him on the 
ground, and fees dne to him as engineer in the construction of another 
tramway at Devonport, eto. 

Mr. A. 8, CHAPMAN, formerly engineer in Mr. Ohadwell’s employ 
on the Bideford tramway contract until the plaintiffs took it over, 
called on behalf of the defendant, said for a time he remained on the 
job, and had with him a cashier, leading carpenter, and several men. 
If necessary he could have got more men and carried the work on, 
instead of things being allowed to stand still for а long time. One of 
the lines was nearly compos ; had he been allowed he could have 
finished it within a fortnight. The value of the plant and materials 
on the worke at the time was nearly £3,900, and all that ought to 
have been allowed to defendant by the plaintiffs. He was ordered to 
En the work by the engineer of the company, by the town olerk, 
and by Mr, Ohadwell, 

Mr. AsHTON, for defendant, submitted that the fact of stopping 
the work, pending an amicable arrangement with the authorities, did 
not constitute wilfol default, and, therefore, defendant ought to 
succeed ia this action and receive damages. 

Mr. LLEWELLYN Davis, for the company, stated thet the delay 
was not the fault of plaintiffs, but was caused through the friction 
between the defendant and the authorities. 

Judgment was entered for plaintiffs for £7,609, with costs, 


ATTORNEY-GENERAL v. MANCHESTER CORPORATION. 


On Saturday, in the Chancery Division of the High Oourt, Mr, 
Justice Swinfen Eady heard а summons in an action brought by the 
Attorney-General at the relation of Sutton and Oo., carriers, of Man- 
chester, to restrain the Oorporation carrying on business in alleged 
opposition to them, and from applying the funds of the Oorporation 
for that purpose. The summons asked for an affidavit of documents 
and for leave to deliver to the defendants some very lengthy interroga- 
tories. The defendants objected to Sutton’s as trade rivals looking at 
their books. The statement of olsim sets out that the Corporation are 
not entitled to use the city rate for the purpose of an undertaking for 
carrying parcels, and thet they are burdening the tramway to an extent 
they are not entitled t» by applying the revenue to other purposes. 

Ic was arranged thet the plaintiffs shonld prepare a notice to admit 
facts as speedily as possible, and the summons should stand over 
generally, but to be mentioned again some time during the present 
month, 


WAKEFIELD, LEEDS, AND DEWSBURY LIGHT RAILWAY. 


On Thureday week Mr. Justice Swinfen Eady, in the Chancery Division 
of the High Oourt, heard an application on behalf of the Eleotric 
Oonstruction and Maintsnance Oompany, and now under liquidation, 
against their solicitors, Messrs. Harrison, Beaumont, and Smith, for 
an order that they should deliver bills of costs and of their work done 
for the company, and also for an order that those bills should be taxed. 

His Lordship held that it would be oppressive to order the solicitors 
to deliver bills of costs nearly two years after the company had gone 
into liquidation, and dismissed the summons, with costs. 


POST OFFICE TELEPHONE RENTS. 


In the Pet zrhead Small Debt Oourt on Friday Lord Stanley, the 
Postmaster-General, sued three subsoribers to the Post Office telephone 
service for payment of £4. 10s. each, the annual subscription for 
opens exchange line from their premises to the post office at Peter- 
head, with right of vommunication, in terms of agreement entered 
into in 1905, and fees for transmission of messages for one year. The 
defendants each lodged a counter-claim of £10 for loss and damage 
through default or failure of the telephone service to implement the 
agreement, 

After hearing а mass of evidence, which took three hours, the 
SHERIFF said they had the statement of one man against a whole host 
of witnesses for the defence. He must prefer the evidence of the 


and the statutory resolutions were carried. 


host, and he found in each case for the defendants, assessing a counter- 
claim at £4. 10s. (the sum claimed by plaintiff), and costs, 


COMPANIES’ MEETINGS AND REPORTS 


METROPOLITAN DISTRICT RAILWAY. 
An extraordinary general meeting of the shareholders was held on 


Monday last for the purpoee of authorising the Oompany to raise 
£75,000 by the creation and issue of second preference stock at 
5 per cent., а sum of £300,000 by second preference stock of additional 
capital authorised by the Metropolitan 
sum of £100.000 by debenture stock at 4 per cent. under the 


silway Act of 1897, and a 
Metropolitan Railway Act of 1905. Mr. R. W. Perks, M. P., presided, 


The OHAIRMAN said the directors had agreed to sell the whole of 


this iesue at a price of 65, that being the same price as the second 
preference stock of the Company. 


They had concluded a satisfactory 
arrangement with the Brompton and Piccadilly Oompany for running 
over a portion of the wider line. The total expenditure up to the 


present moment on the electrifisation of their railway had been 


21, 375, 766, and further expenditure would bring that sum up to 
£1 623,766. Except £516,000, the amount provided by debenture 


stock, the whole of the money had been raised оу ordinary and 


preferenoe stock. In reply to a shareholder who wanted to know when 
the directors expected their line fully eleotrified, he said they oe 
ow 


to = puttiog forward and maintaining a different servioe in а 
weeks. 


ELECTRIC CONSTRUCTION. 


Mr. J. W. Barclay presided over the ordinary meeting on July 14. 
Жерен of the report appeared in our its2e of July 7, and it was 
opted. 

ө CHAIBMAN said that the profit was only sufficient to justify 
йуп of the dividend on the preference shares, bu$ they carried 
orward £23,319. The Electrio Power Storage Company, in which the 
Company had 7 large interest, continued to do very well in spite of 
the general depression, and its previous dividend of 6 per cent. had 
been maintained. The directors, while satisfied with the investment, 
were, however, of opinion that part of the funds invested in this 
accumulator business might be more advantageously employed in their 
own, and probably part of their holding in that oompany would be 
offered to the shareholders within the next few months. e general 
expenses had been reduced by £870. During last year competition 
had been intensifled, and prices further reduoed, not by their former 
German and American competitors, but by the great extension of 
factories for making electrical plant in this country, where the capacity 
for producing electrical plant had doubled in the last few years. The 
accounte showed that the Company were in a stronger financial 
position than ever before, They got a fair share of what orders were 
going, and the resulte of the business in the past year were not worse 
than the experience of others similarly situated. 


ELECTRICAL POWER STORAGE. 


Mr. J. IRVING COURTENAY, who presided on July 14 at the annual 
meeting, in moving the adoption of the report (published in our issue of 
July 7), ssid that during the year the Oompany, in addition to the smaller 
class of business, had obtained a full share of the large central-station 
contracts throughout the country, and had completed 16 central. 
station batteries, six of which were in the metropolitan area. The 
Company's works were fully employed, and had work in hand for 
saveral months ahead, though there were signs that the business in 
acoumulators was not so brisk as it was 12 months ago, in addition to 
which the cutting of prices, which had now become general? rendered 
it possible to make only the smallest profit on each individual 
transaction. 

A dividend at the rate of 6 per cent. on the ordinary shares was 
adopted. 


DIRECT UNITED STATES CABLE. 


The report for the six months ended June 30, 1905, shows an 
increase of £6,548 in the revenue, which totalled £48,469, The 
expenses, including provision for pension fand, endowment assurance, 
and income tax, but exclusive of cost of cable maintenance, amounted 
t; £22,571, leaving a balance of £26,897 as the net profit, making, 
with £2,876 brought forward from the е half-year, a total of 
£29,774. Three quarterly interim dividends of 3s. each peers, amount- 
ing to £27,519, have been declared and paid during the financial year, 
and s final dividend of 3s. per share is now proposed, together with a 
bonus of 1s, per share, making, with three interim dividends, 34 per 
cent. for the year, being a total distribution of £39,461. The reserve 
fund has been debited with £3,946 for cost of cable maintenance, and 
after being credited with interest on investments, profit on eale of 
seouritics, and amount transferred from revenue, the balance now 
amounts to £482,947, taking the investments at cost price, 


GERMAN-DUTCH TELEGRAPH. 


The report of the first year's working states that a joint subsidy of 
£95,000 per annum has been granted to the Oompany for 20 years. Of 
this amount £76,260 is payable by the German Government and 
218,750 by the Datch Government; 90 per cent. of the cable receipts 
will be reckoned towards the subsidy suring the 20 years, The Oom- 
pany is now laying submarine cables from Menado in the Celebes vig 
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Jap in the Oarolines to the United States island of Guam, where a 
connection is being formed with the American-Pacific cable ; and from 
Jap to Sharghai, where a junction will be effected with the German 
cables between Shanghei, Teirgtau, and Chifu, and thence with the 
network of the Great N orthern Telegraph Oo., whose lines run over 
Siberia to Europe. Forty ysars' cable-laying rights have been granted 
for ds and Menado, while similar privileges have been secured from 
the Chinese Government for Shanghai and from tne United States 
Government for Guam, where the Commercial Pacific Oable Oo. will 
work the cables by virtue of an agreement with the German-Datch Co. 
An egreement has been concluded with the Great Northern Telegraph 
Oo. to maintain and repair the cables during the first 10 years’ w 

ing for a fixed amount. 


THOMAS PARKER, LIMITED. 


In their report for the past year the directors regret to have t> 
report that the severe competition and reduced prices, combined with 
trade depresion, still continue in the electrical industry. After 
deducting general charges, maintenance, and interest on debentures, 
the accounts show au adverse balance, which it is proposed to meet by 
trant ferring £6,000 from the reserve fand, carrying forward £153. 
19s. Id. to next year’s account, The directors have thought it 
advisable to transfer £1,500 from the reserve fund to a suspense account 
to meet a possible loes that may be made in connection with foreign 
agencies, The buildings and plant have been well maintained, and in 
view of the large amount written off for depreciation in former years 
and the sums spent out of revenue for maintenance of plant and 
machinery, the directors have uot considered it necessary to draw on 
the reserve fund for the depreciation acoount, as the average over 
the 11 years during which the Oompany has been working is well 
above the usual figures for similar manufacturing companies, The 
directors have decided to forego one half of their fees for the year. 
The directors at:ribute the unsatisfactory results entirely to lack of 
orders during the year, as although the works were fall at the begin- 
ning of the year’s working it became advisable later to stop all night 
work and reduce the number of hands employed and eventually to 
resort to short time rather than attempt to keep the works full of 
orders at prices which would not pay the cost of production. During 
the last few months it is satisfactory to uote that the works are again 
working full time, The works staff has been kept in a fully efficient 
state, and the directors are satisfied that no opportunities have been 
lost to secure work at remunerative prices, or to improve desigos and 
reduce cost of production to meet the adverse conditions, 


GENERAL ELECTRIC. 


The report of the direstors for the year ended March 31, 1906, 
states that the net trading profits and income from investments, et, 
amount to £73,822. 163. ¥d.; after deducting depreciation and deben- 
ture intereat amounting to £26 919. 13s. 11d., there remsins a balance 
of £47,905. 2s. 101., out of which the dividend on the preferenoe 
shares at the rate of 5 per cent. for the year ended March 31, 1906. 
has been paid, absorbing £12,500, leaving an available balance of 
£35,403. 26. 10d., which the directora recommend should be a pro- 
priated as follows: payment of mansging directors and employé,’ 
bonus, £3,540. бз. 64. ; payment of dividend on ordinary 
shares at the rate of 5 per cent, for the year ended March 31, 
1905, £15,875 ; reserve account, £15,987. 16s. 41. The reserve 
account stands in the accounts at £80,255. 7s. 2d., being the 
amount of undivided profits as at March 31, 1901; the proposed 
appropriation of the undivided profit of the year ended Marc 51, 
1905. amounts to £15,987. 16s. 4d ; giving a total of reserve account 
of £96, 253. 3s. 6d. The trading pro ts have suffered under the con- 
tinued depression of trade. The Witton engineering shope and 
foundry have been fully occupied during the last 12 months, and the 
results have been satisfactory, The carbon works have throughout the 
year been working at their full capacity, and produced a uniformly 
high standard of quality. The directors hope that the unprecedented 
cutting of prices by foreign competitors may soon end, and allow the 
Company to reap the commercial benefit of this importent enterprise, 
The Manchester, Birmingham, and London factories continue in their 
normal progress, Daring the year farther 1,570 ordinary shares have 
been allotted to the directors of the Company and members of the 
staff at par. 


CROMPTON AND CO. 


The report of the directors for the year ended March 31 last states 
that, although the volume of business done by the Company is as large 
as in previous years, prices still rule very low, The results of the con- 
tracts carried cut by the Company daring the year have proved satis- 
factory, but the poro realised in this direction have been adversely 
affected by the low prices obtained for goods manufactured at the 
works. With a view to greater economy in the future, the directors 
havs entirely reorganised the staff at Ohelmsford. The net profits for 
the year amount to £9,128. 10s. 7d., which compares unfavourably 
with the profit of £14 684. 6s, 4d. in the preceding year. After 
providing debenture interest and other items, there remains with 
the sum brought forward from last year, a balance of £2,713. 
2s, ld. Considering that in prosperous years, instead of distributing 
large dividends, the directors placed substantial sums to a reserve 
fand, they are of opinion that the present occasion is one which justifies 
the application of part of such undivided profits to assist in psying 
a dividend. They therefore propose to take £4,000 from the reserve 
fund, t» pay a dividend at the rate of 21 per cent. per annum for the 
year, and to carry forward a balance of £656. The loans aud other 
advances owing to the by the E by the Ohelmsford Electric Lighting 
Oo. have ben repaid by the Electric Supply Corporation, partly by 


debentures, and the costa of realising the debentures, as well as a small 
discount on the shares held in the new company, have been charged 


to the contingency fund. The balance of e contingency fund, 
£2,058. 195, has been added to the provision for doubtful 
debts. Important contracts for constructing and equipping 


electric lighting and tramway undertakings, both in the 
United Kingdom and abroad, have been secured on terms which 
should undoubtedly result in astisfactory profita for the current year, 
so that the prospects of the Company for the future are more enoonrag- 
ing. Amonget others, large contracte have been secured from the 
Electric Supply Corporation, and in order to sssist in obtaining capital 
fcr that company it has been considered advisable to guarantee ite 
earninge for four years, and for R an investment in the 
shares of a 5 отшразу паа een made. An insurance has 
been eftec cover part of this risk. Should any money be paid 
under the tee, it hes to be returned out of future profits of the 
Electric Supply Corporation, with interest, 


ELECTRIC SUPPLY CORPORATION. 


The report of the directors for the year ended Deo. 31, 1904, states 
that the negotistions referred t> in the last report were dul completed, 
and asa result the capital was increased by an issue of 11,092 shares, 

The Oompany hae acquired at par the whole of the share capital of 
the Chelmsford Electric Lighting Оо. by an issue of 7,000 fully-paid 
shares in this Oompsny. The Ohelmeford undertaking is a prosperous 
one, the net profits of that undertikiog for last year amouating to 
£3,869. By the issue of the above 7,000 shares the total aharecapital 
alloted to Deo. 31, 1904, was 21,492 shares of £6 each. The directors 
have made an issue of £50,000 of 4) per cent. debenture stock, 
which amount has been secared by a deed of trust. Binoe 
Dec. 31 last the stations at Exmouth and St. Audrews have been 
erected and «quipped, the mains have been laid, and the supply has 


commenced. The Oompany has, therefore, the follo stations at 
work: Dalkeith, Chelmeford, 1 Totnes, Jedburgh, Exmouth, 
Melrose, St. Andrews, The capital e diture during the year, as 

set out under the headings of the several towns in ат capital account, 
has amounted to 245,677. бе. 81. In order to carry out the operations 


of the Company as described in the original prospectus, further capital 
was required, and since the closing of the accounts for 1904 negotiations 
have been brought to a successful issue for the placing of an additional 
20,000 shares. In consequence, the undertakings at Hendon, Hitchin, 
Falmouth, and Dumbarton (in the latter case including the tram wa ) 
are being pushed forward as quickly as possible. Owing chiefly to 
dividend on the Chelmsford undertsking, a small balance, £216, has 
been carried forward. 


LISBON ELECTRIC TRAMWAYS. 


rt for the year 1904 shows a net available balance of 249, 750 
iiae “ded usting intsrest and amortisation due on the debentures of 
'' Companhia Uarris de Ferro de Lisboa,” and after pee of deben- 
ture interest and other charges, together with London office expenses 
and directors’ remuneration, and providing reserve for depreciation 
insurance reserve account, and exchange reserve account. The usual 
preferencs dividend of 6 per cent. for the year 1903, amounting to 
£26,533, has been paid, leaving £17,197 t» be carried forward. 


.... 


NEW COMPANIES REGISTERED. 


—— 


5 Aocumulators, Limited. —Oapital, £25,000. Object: 

der ire the business aud the sole right of manuf scture and sale in 
the nited Kingdom of electrical portable accumulators, which 
heretofore formed part of the business carried on at various addresses 
by the Tudor Accumulator Oo. Registered office: King Edward's 


Mansions, 210, Shaftesbury-avenue, W. O. 

Auto Claw Co., Limited.—Oapiial, £15,000. Object: to carry 
on the business of electricians, electrical engineers, otc. Registered 
office: 38, Beech-street, Barbican, E.C. 

James C. Kay and Co., Limited. —Ospital, £10,000. Objeots: 


to acquire the business carried on at the Pho nir Foundry, Brook - 
street, Bury, as James O. Kay and Oo., and to carry on the business of 
iron and brass founders, engineers, electrical engineers, etc. Regietered 
office: Phenix Foundry, Heap p Bridge, Bury. 


Liens Registered. 


London United Tramways (1901), Limited, — Acknowledgments 
of indebt»sdness, dated June 13, 1905, registered June 25, creating 
£258,090 and £42,000 further ‘debenture stock, making a total of 
£1,331,000, and being supplemental to a trust deed dated Feb. 26, 
1902, and indenture of acknowledgement of indebtedness dated 
July 28, 1903, for securing $1,031,000. Trustees: Lord Revelstoke 
and Sir George White, Bart. Charged on various freehold and lease- : 
hold Бо perties, the undertakings, and all property, inoluding the 
unpaid capital, whether called or not. 

Telegraph Printing Co, Limited, Manchester. — £950 
debenture, dated July 6, 1905, charged on the company's undertaking 
and property, present and [uture, including uncalled capital, have been 
registered. No trustees, 

Phillipe’s Commutator Grinder Со, Limitod, London 
E.C.—Lien registered July 11, for £50 5 per cent. debentures, part of 
£5,000. Amount previously issued, £600. No trustees. Oharged on 
all the property, present and fatare, including the uncalled capital. 

Oriental Telephone and Electric Co., Limited, —A trast deed, 
dated June 28, 1905, to secure £100,000 debenture stock, has been 
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registered. Property charged: the company’s undertaking and pro- 
perty, present and fature. Trustees : Bii Auckland Oolvin, Earl 

ham, Framlingham, Suffolk ; and G. F. Braithwaite, Kendal, West- 
moreland. 

Amazon Telegraph Co., Limited. —A Board resolution under seal, 
dated June 20, 1905, creating £35,900 further debentures, has been 
registered. Property charged: A subvention of £17,125 per annum 
and all other moneys payable by the Government of Brezil under 
Clause 10 of a concession dated April 29, 1895. Trustees under deed 
mentioned below; Sir William O. Qailter, Bart., King’s Arms-yard, 
E. O., and Bir John D. Pender, K. O. M. G., Electra House, Finsbury- 

vement, E. O. The present issue ranks pari passu with £119,700 
ike debentures issued in 1897. Both issues are covered by a trust 
deed dated Aug. 5, 1897. The company reserves power to issue 
farther debentures ranking pari passu with the above to the extent of 
£39,100. The whole of the above debentures rank after £150,000 
6 per cent. debentures created in 1901. A trust deed, dated July 21. 
1905 (supplemental to said trust deed of 1897), securing £75,000 
debentures, created by resolution of June 20, 1905 (consisting of the 
£35,900 and £39,100 above mentioned), has also been registered. 
Property charged and trustees, as above. 


FORTHCOMING EVENTS. 


TUESDAY, JULY 25. 


Junior Institution of Engineers. —At 6.50 p.m., visit to the New 
Vauxhall Bridge Works. 


Permanent-Way Institution. — Summer convention begins on 
July 21, continuing till July 27, in the course of which a visit will 
be paid to Holland. 


== == 
CONTRACTS FOR ELECTRICAL SUPPLIES. 


Florianopolio (Brazil) —The Municipality require tenders for the 
lighting of the town by Oot, 2. 

Turnu-Sevorin (Roumania).—The Mayor invites tenders for the 
electric lighting of the town. Tenders by Sept. 10. 

West Ham.—The Council invite tenders for the ereotion of tram- 
way offices and car depot, Greengate-street, Plaistow. Tenders by 
July 25. 

Beokenham.—The Urban District Oouncil invite tenders for 
еа А) water-tube boilers; (B) steam alternator. Tenders by 

inst. 

South Shields. —The Town Council invite tenders for the laying 
of the permanent way for the service line to the car-shed in Dean-road. 
Tenders by 22nd inst. 

Olympia 1905 Exhibition.—The Exe mtive Committee invite 
tenders for the loan or hire of 500-kw. direct-coupled steam set. See 
advertisement in last iseue. | 

Brussels. —The Government Telegraph Department require tenders 
for 14,700 pine telegraph poles. Specification 76 may be obtained 
from their office at Brussels, Tenders by Aug. 9. 

Alicante (Spain). —The Harbour Board (Junta des Obras del Puerto) 
reguire tenders for two electric cranes, capable of lifting 10.000 ko. 
and 1,500 ko. respectively. Tenders by Sept. 15. Estimate, 
107,010°10 pesetas. 

Calanas (Spain)—The Municipality require tenders for the 
installation and working for 10 years from Jan. 1, 1906, of the electrico 
lighting of the town. Tenders by July 27 to the Alcalde of Calanas, 
province of Huelva, Spain. 

Stalybridge.—The Stalybridge, Hyde. Mossley, and Dukinfield 
Tramway and Electricity Board require tenders for the supply, delivery, 
and erection at the Stalybridge sub-station of a 400-kw. motoi- 
genera‘or, together with the necessary switchgear for same, 

Merthyr Tydfil.—Tenders are invited by the Urban District 
Council for the erection of refuse destructor plant capable of effectually 
burning 120 tons of refase per day, together with all buildings and 
contingent works connected therewith. Tenders by Sept, 1. 

London, 8.W.—The London Oounty Oouncil invites tenders for 


the manufacture, supply, and delivery of (а) one five-ton overhead 


electrically-driven travelling crane and (b) one 24-ton overhead 
electrically-driven travelling crane. Tenders by 10 a.m. on July 25. 

London, 8.W.—The London Oounty Council invites tendera for 
the manufacture, supply, and delivery, separate!y, of (а) double-deck 
car bodies with roof covers; (L) maximum traction swing bolster 
trucks for electrical cars ; (c) complete electrical equipments for cars. 
Tenders by 10 a.m. on July 25. 

Worthing.—The Corporation invite tenders for (1) supply and ereo- 
tion of one dry-back marine type steam-boiler with fittings; (2) 
supply and erection of steam feed, drain, and other p' ping; (3) supply 
of valosnised bitumen-sheathed feeder and pilot cables; (d) supply of 
stoneware conduits. Tenders by 12 noon on 24th inst. 

Ebbw Vale (Mon.).—Tenders are invited for the following, for the 
Ebbw Vale Urban District Council : (Section A) cables; (B) overhead 
lines; (O) street lamps and fittings ; (D) meters. Specifications, etc., 
may be obtained at the offices of tne consulting engineer, Mr. Reginald 
P. Wilson, 66, Victoria-street, Westminster. Tenders to the Clerk of 
the Ebbw Vale Urban District Council by 12 noon on Aug. 5. 

Dublin. —Tenders are invited for the supply of three electric loco- 
motives for haulage of refuse wagons on the city tramways; nearly 


1,000 yards run of street tram tracks and electricity mains, overhead 
trolley wires, with street posts and connections; two electric and one 
steam capetan, eto. Spocification, etc., may be inspeotod at the offico 
of the city engineer, Mr. Spencer Hsrty, City Hall. Dublin. Tenders 
to the Chairman, Oleansing Committee, 3, Oork-hill, Dublin, by 
12 noon on July 25. 

Erdington.—Tenders are required for the construction of Section 
No. 1 of the Erdington tramways, comprising the laying of the per- 
manent wsy, inclading copper bonding, wood blcck pavieg, and othor 
works incidental to the laying of about 24 miles of dcuble-track tram- 
wey, for the Tramway Committee. Tenders to the joint engineers, 
Mr. Robert Green (of Messrs. Pritchard, Green, and Oo.) of 37, 
Waterloo-street, Birmingham, and Mr. Herbert H. Humphries, engi- 
neer to the Council, Public Hall, Erdington. 

Municipal Board of Mussoorie (India). —Ihe Municipal Board 
invite tenders for the supply, delivery, and erection at sites, in con- 
plete working order, of the following plant: (a) steel power pipes ; (b) 
water-motors; (c) alternators with excitors ; (d) switehboards with 
instruments and apparatus; (e) transformers ; (f) induction motors; 
(g) pumpe; (Л) workshop machines, Also for the supply and delivery 
of the following : (a) bare copper wire for overhead mains ; (5) insulators 
and lightning arresters ; (c) arc and incandescent lampe; (d) telephone 
equipment; (e) workshop tools; (J) general stores. Specifications, 
form of tender, and general conditions can be obtained on application 
to Mr. О, Н. Shanan, municipal electrical engineer, Municipal Office, 
Mussoorie, India (telegraphic address, Shanau, Mussoorie), on payment 
of a deposit of Re.75 (£5), which amount will be returned on receipt 
of a bona fide tender. Tenders by Oct, 23. See advertisement, 


RESULTS OF TENDERS. 


Loughborough.—The tender of Gent and Hurley, Leicester, at 
£386. 14s. 7d., has been accepted for an installation of telephonic 
communication between the various departments and works of the 
Oorporation. 


London County Council.— The tender of Mountain and Gibson, 
Bury, amounting to £2 360, has been acceptec for four electrically- 
driven watering cara, with Westinghouse equipments similar to those 
fitted on the Oouncil’s electrico tramoars. 


King’s Lynn.—The Town Oouncil have accepted the following 
tenders for the electricity works: A. Dodmsu and Oo., six fuse 
boxes at £3. 3s. 6d. each, six surface covers at £1. 15s. 9d. each; 
Pattrick and Thompsons, creosoted boards required for laying over the 
new cables, £6. 3s. 9d.; О, Oopley, Limited, slack coal, 8s. per ton in 
summer and 85. 6d. in winter. 


Barrasford Sanatorium.—Mesers. Falconer, Oroes, and Oo., 4, 
St. Nicholas-buildings, Newoastle-on-Tyne, report an order for the 
complete installation of electric light and bells at the Berrasford 
Sanatorium, Northumberland, which is being built for the Newcastle- 
on-Tyne and Northumberland Branch of the National Association for 
the Prevention of Consumption, the work being carried out in 
accordance with a specification by Shepherd and Watney, of Leeds. 


Ossett.—The Corporation have provisionally accepted the following 
tenders for the electricity works on condition that the Local Govern- 


ment Board sanction borrowing powers for the necessary works —viz. : 


Willans and Robinson, Rugby. engine, £1,115; Greenwood and 
Batley, Leeds, dynamo, £760 ; Electrical Power Storage Co., London, 
storage battery, £991; Spsguoletti and Oo., London, switchboard, 
£314 ; Morris and Bastert. Loughborough, crane, 2154; Johnson and 
Phillips, Old Oharlton, cables, £1,402. 


Cables.—Messrs. Johnson and Phillipe, Old Charlton, report the 
following recent contracte: Belfast Borough Oouncil, ‘3 and ‘1 
vuloanised indisrubber cables ; Eastbourne Corporation, high-tension 
concentric end low-tension triple-concentric paper-insulated cables ; 
Gibraltar (Crown Agents for the Oolonies), high and low tention con- 
centric paper-insulated lead-covered cables, twin ditto, single ditto, 
and concentric and single vulcanised indiarubber cables ; als» for a 
quantity of junction boxes of various sizes. 


BUSINESS NOTES. 


TRACTION. 


Perth.—About £500 is to be expended on tools for the ropairing of 
the Oorporation’s tramway cars. 

Manchester.—The Tramways Committee are considering the 
question of issuing weekly tickets. 

Sunderland.—The Sunderland Tramways Committee are discussing 
the question of laying lines over the new Wear bridge. 

Geneva Tramways Со. Тһе traffic receipts for the month of June, 
1905, were 191,840fr., showing an increas» on 1904 of 5,438fr, 

Blackpool Electric Tramways (South).—A meeting of stock 
holders will be held at the Grand Hotel, Blackpool, on July 24 at 
2.45 p.m. 

Plymouth.—The Tramways Committee have been requested to 
consider and report upon the advisability of establishing a system 
of 4d. trams. 

Paisley.—The Town Council have decided to approach the Paisley 
District Tramways Co. with regard to the establishment of a smooth 
sorvice between the east and west ends of the town. 

Stoke-on-Trent. —The Light Railway Oommissioners have granted 
an application to the North Staffordshire Railway Oo. for permission 
to use nine of its mineral branches for passenger traffic, E 
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KRamsbottom.—Moe:sers. Butcher and Barlow intend to apply to the 
Board of Trade for an extension of time in which to carry out the 
provisions of the Ramsbottom Tramway Order of 1903. 

Glasgow Tramways Bill.—The Glasgow Corporation (Tramways 
Oonsolidation) Order Confirmation Bill is opposed by the National 
Telephone Co., Renfrew Oounty Oouucil, and Dumbarton County 
Oouncil. 

Swiss Railways.—A Laffan telegram states that the big Oorlikon 
engineering works, in conjunction with the German firm of Siemens 
and Schuckert, have completed a project to substitute electric traction 
for steam on all the federal railways, 

Blagdon and Pensford Light Eailway.—4An inquiry has been 
held by the Light Railway Commissioners with regard to the Blagdon 
and Pensford light railway at the Pelican Hotel, Chew Magna. The 
Commissioners agreed to recommend the granting of the order. 

Rochester.—Owing to the success of the trams from Ohatham to 
Rochester, the Corporation have decided to at onoe extend the system 
to Borstal, я rural part of the city, at an outlay of upwards of 
£20,000. Upon completion, the lines are to he lod to the Ohatham 
Light Railways Oo. 

Burton-upon-Trent.—Mr. Rowland stated at the last Town 
Oouncil meeting that the reduced tramcar service in the morr inge 
had only resulted in a reduction in the receipts of £2 per week. 
Previously the receipts had dropped to 44d. per car mile for the period 
mentioned, but now they were 6'20d. 

Leith.—It is doubtful whether the first section of the electric 
tram ways will be opened this month owing to delay in connection 
with the equipment. There is a proposal before a sub-committee that 
workmen’s tickets, available at any time of the day, be issued in 
bundles at a rate of 101. per dozen 1d. tickets. 


Edinburgh Suburban Electric Tramways.—<An inquiry will be 
held in the Oounty-buildings, Parlismeut-sqoare, Edinburgh, to-day, 
at 10.30a.m. The order is one incorporating the Edinburgh Suburban 
Electric Tramways Oo., and empowering that company to make and 
maintain tramways and other works, and for other purposes. 


Reading.—Plans have been prepared end arrangements have been 
made for improving the tramway lines at the janction of London-street 
with London-road, and also at the corner of the Oraven-road and 
London-road, where the sharp curves in the tramway lines have caused 
frequent delays and inconvenience. An expenditure of about £500 is 
required. 

Aberdeen.—Oolonel von Donop, of the Board of Trade, on 
Satarday inspected the new tramway line in Bridge-street and Guild- 
street, Aberdeen, and also the portions of the line that have been 
doubled in Holburn-street and King-street, He expressed himself 
satisfied with the lines, and it is understood that he will give his 
sanction for their use. 

North Metropolitan Tramways.—A further section of the 
recently-electrified tramway system connecting Finsbury Рага and 
Stamford-hill with Lower Edmonton was opened ou Wednesday. This 
completes the electrification of the whole of the 84 miles of tramwaya 
in Middlesex acquired by the Metropolitan Electric Tramwa:s from 
the North Metropolitan Tramways Co. 

Blyton and Frodingham Light Railway Order.—The Light 
Railway Commissioners have submitted to the Board of Trade for 
confirmation an order made by them for the construction of a light 
railway in the oounty of Lincoln from  Blyton to Frodingham. 
Objections, addressed to the Assistant Secretary (Railway Department), 
Board of Trade, Whitehall-gardens, London, S. W., must be lodged 
with the Board on or before Aug. 4, 1905. 


City to Waltham Abbey.—Mr. Gair Ashton's Committee of the 
House of Commons has passed the preamble of the North-Esat 
London Railway Bill, subject to the promoters constructing the tubes 
from the Monument to Hackney at such a depth as to admit of 
another pair of tubes being constructed above them. The workmen’s 
fares between the City and Walthamstow must not exoeed those 
charged by the Great Eastern Railway Oo. 


Woking and Bagshot Light Railway.—In consequence of an 
inquiry held on Monday, the Light Railway Commissioners have 
decided to recommend that the application of the West Surrey Light 
Railway Oo. for the Woking and Bagehot Light Riilway (Extension) 
Order be acceded to. This amended order only refers tc 14 miles of line 
between Horsell and Woking Junction, and to the erection of a gene. 
rating station not excesding 5,000-h.p. capacity. 


Salford.—The total tramway receipts for the week ended July 17 
amounted to £6 155, being about £1,500 more than the norma! week's 
receipts, and the highest yet recorded. On the day of the Royal visit 
21, 405 was earned, and this also was a record for a single day's 
receipts. The traffic arrangements worked most satisfactorily, and, 
notwithstanding the large number of people who congregated each 
evening to witness the progress of the illuminated car, there hss not 
been the slightest accident. 

Devonport.—At а mass meeting held in the Victoria Park, 
B to consider a resolution in regard to the Unemployed 
Bill, Mr. A. N. Stroud (Devonport) adversely criticised a system 
in connection with the tramways. This he dessribed «s follows: 
Under thet system if a man got 100 роса marks he was ent tled 
to a bonus of £1 a year, and if he got 100 demerit marks they 
entitled him to the sack.” The marks were given by the inspectors. 
We need not trouble our readers with the rest of the remarks, 


City and South London Railway Co.—The acconnts for the half- 
year ended June 30 show a balance, after providing for the debenture 
stock interest, the payment of the dividend on the preference stocks, 
and the transfer to the renewal fand of £1,500, svfficient to allow 
the payment of a dividend on the consolidated ordinary stock at the 
rate of 2,per cont. per annum, carrying forward a balance of £1,041. 


The dividend for the corresponding period lest year was at the rate 
of 24 per cent. per annum, osrrying forward a balance of £701. 


Cannock Electric Railway.—Au quy has been held into au 
application to the Light Railway Commissioners by the Wolverhampton 
and Oannock Ohase Railway Оо. for an order authorising them to con- 
struct and work their projected railway as a light railway. The line 
is to be worked by electricity for mineral and ec and traffic. This 
order does not give the company power to supply electricity to adjacent 
collieries, and they will be open to treat with companies for power to 
5 s. The Commissioners decided to recommend the granting 
of an order. 


North-East London Railway Bill — Mr. Ach ton's Select Oom- 
mittee of the House of Commons have inserted in this Bill clauses 
requiring the promoters to provide for the constraction of the railway 
in such a manner as to give an additional pair of tube tunnels. A 
section was also included to canse the powers cf the company to cease 
unless half the ahare capital had been subssribed ine Lona fiie manner 
within 12 months of the passing of the Act, The promoters were 
likewise required to construct at least two stations in the City and to 
carry workmen from Forest-road, Walthemstow, to the City and back 
for 2d. by trains arriving at any of the City stations up to seven o'olcck 
in the moraing. 

Maidstone. —The adjourned inquiry by Sir Herbert Jekyll into the 
provisional order granted by the Ligbt Reilway Commissioners for the 
extension of the tramway system in Maids*one to Loose, viii Gabriel's- 
hill and Stone-street, and to Penenden Heath, vi4 Week.etreet and 
Boxley-road, was concluded on Wednesday week. Sir H. Jekyll ssid 
he should not attempt to give them . that day as to what 
the Board's decision would be. Mejor Pringle had been down since the 
previous hearing, and inspected the proposed route. His report, together 
with the evidence which had been taken, would help them in coming 
to a decision, which would be communicated to the proper authority 
as soon as possible. 


Newoastle,—The Tramways Committee have decided by a majority 
of 44 votes to 3 not to use the cars for advertisin purposes at tho 
present time. А sub-committee is to wait upon the eside Tramwa 
Oo. to confer with rd to the difficulty in connection wi 
working the trams at Fieher-hill, Walker, The general manager (Mr. 
Ernest Hatton) has been asked to report regardiog the use of tokens 
by tramwey officials and other persons connected with the Oorporation, 
as complaints had been made to the committee that these tokens were 
being used by many when not travelling on Oo tion or tramway 
business, Mr. Hatton’s first quarterly statement of the result of the 
working of the trams for the first 13 weeks of the present financial 
year shows a profit of about £6,000 for that period. Mrs. Hudson, 
who had been injured by falling from a tramoar, is to receive £100. 


Belfast.—At the last Electricity Oommittee meeting it was reported 
that 94 new cars were ready, and it is expected that the full number 
will be completed by the time the new system is ready for opening. 
Mr, Oourtensy, tramway advertising contractor, attended in regard to 
the matter of advertisements on the new electric tramcars He 
explained that his lease expired with the old company, but that there 
were atill two years to run on the original lesse. He had peid £1,400 
per year as rent, and as the losse was not continued, he would be at a 
great loss of money, as many of his contracts had not yet expired. 

e committee, while expressing themselves against the idea of per- 
mittiog advertisements to appear on the new tramoars, agreed to allow 
Mr. Oourtenav to fit up one of the new cars for the committee's 
inspection. Quite a number of the old tramway rout:s are now olosed 
for reconstruction. 

Swansea.—The Swansea Tramways Oo. consider that ti tert 
be rated as railways generally as far as the portions from Port Tennazt 
to Bryn-road aud from Mensel.street to Sketty are concerned. The 
Oorporstion contend that they are rateable in foll. When the matter 
came before the Swansea Finance Oommittee ou Friday, it was 
reported that the Wakefield and Dis'riot Light Railways Oo., who 
operated about 20 miles of track in Wakefield and the surrounding 
district, had refused to pay the district rate in fall, and the Wakefield 
Corporation suggested that Councils interested should join iu paying 
the costs of а test case. The Finance Committee have agreed to con- 
tribute towards the cost of a test casa, provided the facte on which the 
Wakefield саве is fought are parallel to the Swansea case. Several 
towns and districts have agreed to support Wakefield, and other places 
similarly affected are каш what support has been given to the 
proposal, It was decided t» accept the tramways company's quarter 
on sccount. 

Cardiff .—At Friday's meeting «f the Tramways Oommittee, Mr. 
J. W. Courtis, in referring to the accounts for the year ended March 31 
last, said the expeuditure was put down at £113 390, showing a 
deficienoy of £1,181, but there was £1,500 charged for uniforms iu 
last year's accounts, which would not occur again for two or three 
years, and there was an accident fund to which 24 per cent, had been 
contributed, realising £2,605, although the expenditure out of this 
fund for the last three years had aversged under £800. There was c 
sum of £25,000 in the reserve fund, notwithstanding the fact that all 
repaira and renewals had been paid out of revenue. The receipts were 
about £2,000 below the estimate of the manager, Mr. Ellis, apparently 
due to the general depression in trade throughout the country. This 
year the improvement which had taken place during the last three 
month, owing to the rearrangement of fares and distances, would be 
felt to a very much larger extent. Last year the cars carried 24,000,0C0 
passengers, or 155 tim«s the population of Cardiff, reckoning thet at 
180, C00. The car mileage was 275 000 miles. It might be interesting 
to know that ont of the 24 0С0 СОЈ passengers, 22,500 000 took 14. 
tickets, and only 130,000 14d. tickets. They had carried 3 000.000 
passengers on the Splott to Olive-street route for an average of 7°78d. 
рег oar mile, and the expenditure was, including loan charges, 9'ld. 
per car mile, The running charges—that is, leaving out loang—wo:ked 
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powor had invariably been refused. This year the second reading was 
only carried in the House of Oommons by the casting vote of the 
Speaker. But the Bill now before them was a very different measure 
to the one which the House of Commons read a second time. It would 
do no good to anyone, would cause extraordinary inconvenience, and 
would retard that improved facility for traffio which they all desired. 
In the first place, it sought to connect on the other side of Westminster 
Bridge two existing tremlines, and when these would be running 
on a half-minute service over the bridge, it would be easy to 
imsgine how greatly the ordinary traffic over the bridge to 
Waterloo Station would be interfered with. Then when the lines 
got over the bridge they would ran on to the Embankment at a 
distance of only 2ft. from the pavement, an arrangement which would 
most seriously interfere with the traffic on this side of the bridge. 
Then it ran along the Embankment, on which for the purpcses of 
beautifying London the ratepayers had spent a million not many years 

. Finally, it would turn on to Blackfriars Bridge, again at a 
distance of 2ft. from the pavement, and once more to the serious 
inconvenience of the traffic in that place. He was desirous of support- 
ing the extension of tramways, and his opposition to this measure was 
not at all directed to the fact that these tramways were proposed 
by any particular body. If these lines were to connect the north 
with the south there would be something to say for the 
scheme, but that was the very part of the Bill which was 
thrown out by the House of Commons Committee. These lines 
were not only inconvenient but useless, and oould not be carried 
out without further legislation, for before the Ovunty Oouncil 
could proceed to construct them the Oity Corporation would have to 
obtain power to widen Blackfriars Bridge. is was clearly not a 
moment to edd to the already existing complications of London street 
traffic by the multiplication of intereste aud syatems of traffic, and so 
to create new difficulties. Nobody could say at this moment that 
the motor omnibus would not supersede the tramway. The Lord 
Ohancellor said it was a mistake to язу thet the Commission was in 
favour of the scheme, What they did was to go with great care and 
minuteness into а system of tramways that might be arranged so as to 
be of great public advantsge. They did not see the necessity of tram- 
ways across the bridges except as part of a great big scheme. In his 
opinion there was not aufficient case made out for the Bill. He regarded 
with considerable apprehension a acheme which would give to the 
County Oouncil such enormous powor, although he did not dis trust the 
present Oouncil, The traffic of London, which was always increasing, 
would be still further inconvenienced by such a system of tramways. 
Viscount Ridley has sent the following highly interesting letter to the 
editor of the T'i»ies: '' Bir, —Will you allow me to make clear through 
your columns a point which no report of yesterday's proceedings 
on the London Oounty Oouncil’a Tramways Bill in the House of 
Lords me kee sufficiently apparent! The Bill dealt with several new 
tramlines, three of which were unoontested and not very important. 
I moved the rejection of the Bill because of two new lines only those. 
namely, to be made across Blackfriars and Westminster Bridges and 
down the Embankment. In the course of debate it appeared that 
much importance was attached by the London Oounty Council to certain 
new tramlines which nobody desired to oppose, but which, on the motion 
which I had made for the rejection of the Bill, would have suffered the 
same fate as the lines we did desire to oppose. I thereupon, at the sugges- 
tion of Lord James, offered to withdraw my motion and allow the second 
reading to proceed on the understanding that I should be allowed to 
move an instruction to the committee to strike out the tramlines to 
which objection was taken, thus allowing the uncontested tramlines 
to be gone on with. Objection was taken to this course by peers 
sitting on the front Opposition bencb, and no option was accordingly 
left to me but to throw out the whole Bill, The re:ponsibility, there- 
fore, for delaying the construction of the Jines which were said to be 
required, end which no one wished to stop, must reat on those members 
of the front Opposition bench who refused to come to an urderstandirg 
which would have secured the pessage uf the uucontested parts of the 
Bill, while enabling us t» throw out the lines to which we objected, — 
I am, yours faithfully, RIDLEY.” 


out at 5:8d. per car mile, The loan charges came to 3'3d., making 
the total 9:14, The most profitable rontes were Penylan, where the 
takinge were 10°6d. per ear mile, and Fair Oak-road, where the takings 
were 11':21d. per car mile. Broadway returned 101. The committee 
egreed that some of the charges should be spread over two or three 
years, and in consequence, the accounts show a credit balance of 
£20. 17s. 6d., after setting aside £2,605. 5s, to the insurance fund, 
which now stands at £5,147. 


Sheffield. —The report and accounts of the Corporation tramways 
for the year ended March 25, 1905, shows that a sum of £37,131 has 
been spent out of income in general repeirs and maintenance during 
the year. The report shows the capital account as follows: capital 
apatan to March 26, 1904, amounted to £988,316; deduct 

tten off this year for depreciation of old horro track, £2,456— 
£985, 860 ; expenditure during the year has been £57,721, showing a 
total capital expenditure to March 25, 1905, of £1,043,681. The 
income was £242,851. Receipts from passengers amounted to 
£240, 565, an increase of £8 214. 7s. compared with last year. The total 
working expenses were £165,985, compared with £156,402 last year, 
an average cost of 6°477d. per car mile run. as compared with 65078. 
per car mile for the year ended March 25, 1904. After taking off 
£62,241 charges for interest on stock, mortgages, street improve. 
mente, sinking fund, eto, there is a surplus of £17.326 
to be transferred to the accumulated surplus account, The 
following figures are available: total borrowing powers, £1,158, 843. 
12s. 4d.; borrowing powers exercised, £1,132 467. 15s. 2d.; un- 
exhausted borrowing powers, £26,375. 17s. 2d.; grots capital expendi. 
ture, £1,135,565. 10s. 6d.; traffic revenue, £240,565. 16s. 1ld.; 
working ex £163,283, 2. 9d. ; interest on capital, £40,027, 
ds. lld.; sinking fund, £25,954. 10e. 6d.; net balance, £41,341. 
48. Id.; which has been disposed of as follows: sinking fund, £22,954. 
108. 64. ; depreciation, £60; surplus account, £17 326. 138. 9d. 
Passengers carried, 63,952,283 ; total cost per unit, “767d.; number of 
units used per car mile, 17/20; percentage of working expenses to 
reoeipte, 67:255 ; average traffic revenue per саг mile, 9.5 8d.; average 
working ex per oar mile, 6°477d. Scale of fares — average 
distance: 4d. half mile; 24 miles, 1d ; average per mile, jd. Numbe: 
of cars in stock, 248. Total sinking fund, £128,829. 11s. 2d. ; sinking 
fund applied in reduction of debt, £95,727. 168. 5d.; reserve or 
renewals fund, £46,946. 10s. 6d. 

London County Council. — The Highwaya Committee have 
submitted the following report: ''The Council has recently decided 
to proceed with the construction and equipment of certain new tram. 
ways which have been authorised from time to time, and also with the 
reoonstruotion of the northern route of the late South London Tramways 
Company's system. It is, therefore, necessary to consider the question 
of obtaining the additional cars which will be required for use on these 
lines. In addition, the present car services can with advantage be 
considerably increased when the Greenwich generating station is 
opened, which will probably be early in 1906, For these purposes we 
suggest that stepe should at once be taken for the supply of 150 cars, 
In connection with the tramoars used upon the Clapham route, there 
has been difficulty in arranging for the construction of roof covers that 
would under the bridges et Olapham and Balham, which have e 
8 y low headway. As new cars have now to be purohased, we think 
that it will be desirable to arrange for the purchase of cars of a special 
type which can be utilised on the Olapham route as well as on the other 
lines. The type of car which we have inspected and suggest ahould be 
used for the Olapham lines has an inside headway of over 6ft. The 
cover is oonstruoted for the whole of the car roof, ventilstion bein 
obtaiued by means of openings in the windows at either end as well 
as by the sliding glass sides. The arrangement of seats on the top 
of the саг provides socommodation for two additional passengers. The 
staircases are of the direct pattern, end meet the views of the Oom- 
missioner of Police with regard to the side view of the motormen. 
The total expenditure is covered by the several estimates approved 
from time to time for the provision of cars in connection with the 
construction and reconstruction of tramways. We have arranged 
that the specification for the supply of the cars shall provide for the 
submission of alternative tenders for (1) the car bodies; (2) the car 
tracks ; and (3) the motor equipments, etc., as we think that this will 
be an economic course to adopt and may facilitate delivery, We 
recommend (a) thet expenditure on capital account not exceeding 
£126,000 be sanctioned in тевресё of the purchase of 150 double- 
decked, roof. oovored electric cars for use on the London Oounty Council 
tramways ; (5) that the Highways Committee be authorised to obtain 
tenders, and to take the other prelimi steps necessary in oon- 
nection with the obtaining of the cars referred to in the foregoing 
resolution." 

Trams over Bridges.—It will be remembered that the second 
reading of the Bill in which the London Oounty Oouncil sought powers 
to construct and work tramways over Westminster and Blackfriars 
Bridges and along the Victoria-embankment, and joining up the exist. 
ing lines on the Surrey side, was only saved in the House of Commons 
by the casting vote of the late Speaker, end the late Speaker sent it 
to a Beleot Oommittee, who pessed it subject to an arrangement 
between the City Corporation and the authorities at Spring-gardens 
with reference to Blackfriars Bridge. Subsequently such an arrange- 
ment was come to at a prolonged sitting of the Court of Common 
Oouncil. On Monday, Lord Newton unsuccessfully asked that this 
stage might be postponed until Thursday. He said the Bill had 
only jast come before their lordshipe, and as he understood there 
was to be a motion for its rejection on the second reading, it was 
desirable that they should have a little more time to consider it. 
The Bill came before the House of Lords on Tuesday, and was 
rejected by a majority of 51, 97 peers voting. From а report in the 
Daily Telegraph we gather that Visoount Ridley said the leading 
feature of the Bill was most objectionable. Many attempts had been 
made to bring the tramways over the bridges, but till this year that 


LIGHTING AND GENERAL. 


Tewkesbury.—The Bill confirming the Oorporation's electric light- 
ing order has passed the Examiners. 

Perth.—The Electricity Committee have fixed the price of current 
for the electric tramways et 13d. per unit. 

Cheshunt.—The North Metropolitan Electric Oo. are applying 
for an order to supply electric light in Oheshunt. ' 

Honiton —Messrs. Parvis, of Exeter, inte n i to apply for a pro- 
visional order for the electric lighting of the town. 

Loughborough, ТЬе Corporation have decided to introduce electric 
light into another of the principal equarea of the town. 

Radiographic Station.—The Globe says that a permanent radio- 
graphio station has been established at Ferrol, in Spain. 

Ince-in-Makerfield. —The United Electric Light and Traction Oo. 
intend to apply for an electric lighting provisional order. 

Devonport.—A special committee is considering the lighting of the 
borough, including the lighting by electricity of Marlborough-street. 

Shepton Mallet.— The Shepton Mallet Gas Co. (Electric Lighting) 
т has passed the House of Commons Select Committee on Unopposed 

ills, 

Cheltenham ,.—At the last Town Council meeting the question of 
Mr. Kilgour's successor was mentioned, and was reserved for a special 
motion. 

Dundee.—It is proposed to remove the electric arc lampe opposite 
the town's offices in Commercial-street, and substitute a special type 
of incandescent lamp. 
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Rugby.—Au inquiry has been held into the application of the 
Distriet Council for powers to borrow £460 for street-lighting and 
£2,000 for elect io lighting, 

Pepzance.—It is proposed to empower a smsll commi(tse to aot in 
connection with the Penzince Electric Lighting Co. in obtaining an 
electric lighting provisional order. 

South London Electric Supply Co.—The sale of current for the 
quarter end sd Jane 39 last amounted to £16,620 against £15,654 for 
the corresponding quarter of last year. 


Armstrong College, Newcastle-upon-Tyne. —Matriculstion and 
exhibition exeminations begin Sapt. 25. Lectures begin Oct. 5, 1905. 
Full particulare appear in cur advertisement columns. 


8t. Marylebone.—Plans by Mr. F. A. Wilkinson, electrical engineer 
and manager, showing positions of feeder pillar boxes it is proposed to 
erect in the treets of the borough, have been agreed to. 


Stafford.—Arrangements are being made with the Tudor Accumu- 
lator Oo. for the renewal of the battery at the electricity worke during 
the current financial year, the estimated net cost being £800. 


Whitehaven.—The Brush Electrical Engineering Oo. intend to 
apply to the Board of Trade for a provisional order to supply electric 
energy for publio or private use within the area of the borough. 


Eton.—An application by the Postmaster-General for consent to 

lace an underground telegraphic line along the road from the Council's 

undary at Salt-hill to the Slough Post Office has been granted upon 
the usual terms. 


London Electric Supply Bills —The County of London Electricity 
Supply Bill was on the 19th inst. ordered te be reported for third 
reading. The Cent:s| Electric Supply Bill will come before the 
Committee to-day. 

Lowestoft.—The Town Council have decided to oppose that part of 
the telephone ement which proposes to give the compepy power to 
lay underground cables in any part of the country without permission 
of the local suthorities. 

Dalkeith.—The minutes of the previoue monthly meeting were 
confirmed on Monday after a prolonged diecussion. They referred 
to a refusal t» entertain a proposal of the Electric Supply Oorpora- 
tion to extend the public electric lighting along the Bonuyrigg-road. 


Outing.—The employé: of the E'eotrical Co. held their annual 
outing at the Crown Hotel and pleasure gardens, Broxbourne, Herts, 
on Saturday, July 1. Sports were held during the morning, and a 
number of excellent prizas were secured by successful candid tes in the 
different races, ot. 

Northampton Institute.—Full day courses in the theory and 
practice of mechanical, electrical, aod horologisal engineering will 
commence on Monday. Ost. 2, 1905. Entrance examination on 
Wednesday and Thursday, Sept. 27 and 28, Full particulars in our 
advertisement columns. 

Truro.—Four firms intend to apply for a ntovisional order to supply 
electricity within the Oouncil s area. The Electric Light Committee's 
report recommending the Oouuncil to permit a company to instal the 
elect - io light in the city, the Corporation applying for the necessary 
provisional order on terms to be sgreed upon, hes been rejected. 


Tiverton.—As nothing further has been besrd from the Local 
Government Board with respect to the loan applied for for the electric 
lighting scheme, the Government inquiry into which was held nearly а 
year ago, the Council have decided to send a deputstion to the Board 
to ascertain dcfioitely whether or not the loan would be sanctioned. 


Falkirk.—The British Electric Plant Oo., Allos, have obtsined an 
order from the Oorporation for the complete «quipment of electric 
motors for their new gasworks. These gasworks are probably the first 
in Grest Britain to be completely and exclusively driven throughout 
by electric motors. The current will be supplied from the Corporation 
electric supply station. 

New Issue.—Subecriptions are invited at par for 23,000 shares of 
£1 esch іп the Otto Electrical Manufacturing Оо. (1905). The 
company, which has a capital of £75,000, has been formed to acquire 
and extend the business of the Otto" Electrical Manufacturing Oo. 
The business consists of the machinery and plant and patents belonging 
to the old company. There are works et Stockport-road, Longeight, 
Manct ester. 

Stock Exchange.— Applications have been made to the Stock 
Exchange Committee to appoint a special settling day in and to 
grant а quotation to Darham Oollieries Electric Power Oo.’s 100.00) 
6 per cent, cumulative preference shares of £1 each. The committee 
have been asked to allow Sunderland District Electric Tramways 
£160,000 5 per cent. first mortgage debentares of £100 each to be 
quoted in the official list. 

Brighton.—The acsounts of the electricity undertaking for the past 
year show a gross profit of £36,565. The net surplus, after providing 
for all charges, including interest on capital and sinking fand, con. 
t ibutions for the redemption cf debt, is £5381. This sum it is 
proposed to carry to the reserve fund, which will then amount 
to £21,112. The number of consumers at the end of the year under 
review was 4,256, sgainst 4,037 in the previous year. 


Edinburgh.—At the Town Ocuncil’s last meeting the recommenda- 
tion with regard to the distribution of the £21,000 balance on the 
electric lightiog accounts was carried, with the amendment that the 
£4,000 be credited to the relief of rates instead of the streets account. 
as formerly proposed. Mr, Macpherson pointed out that the 7,250 
consumers of current, who had contributed £119,350, had already 
pa.d their qaota towards the maintenance of the streets. 


Accldents.—At the Westinghouse power station at Neasden, 
John O'Malley, electrician, Willesden, and a boy named Martin Raddy, 
of. Wizesien, on entering one of the transformer chambers became 


entangled in live wires. O Malley was instantly killed, and Ruddy, 
who was badly burned, was removed to the hospital. Late on Sunda 
night an accident occurred on the Birmiogham and Midland Tram- 
way Oo.'s electric tramwey at Oldtury. А car conveying about 
25 patsengers fell over on its side through missing the points ats loop. 
Fourteen of the passengers on the top of the car were ivjared. We 
understand that after being attended by medical men on the spot they 
were а!1 able to return to their homes, 


Islington.—It is proposed to alter the sliding ecale of 7d. per unit 
for the first hour's daily consumption throughout the quarter at their 
maximum demand in the quarter and 4d. per unit for all consamption 
beyond to a sliding scale of 7d. and 31. per unit respectively. 
Further, it is proposed that the present uniform rate of 51. per 
unit for lighting be reduced to 4d. per unit; that the 
to private consumers for aro purposes be 5}. unit; that 
the present rates tor the supply of eleotricity for power, heating, 
and cocking pu be aitsred from 2d., 14d., and lid. to 
e uniform rate of Id. per unit; that the time limit in the case of 
supply of electricity for power be abolished ; that the rate be uniform 
throughout the 24 hours; that a discount of 24 per cent. be allowed 
on quarterly acoounte exceeding £5, and of 6 per cent. on all 
quarterly accounts exceeding £10, provided auch acoounte are paid 
within 14 days of presentation ; and that the foregoing charges take 
effect as from the end of nex: Saptember quarter, 


J. d. White and Co.—This well-known contractiog company, 
which has constructed the permanent way and other electric traction 
and supply equipments for а large number of important undertakings 
in the Unit:d Kiogdom and abroad, is about to offer for subecrip- 
tion 5,0) 6 per cent. preference shares of £10 sach, making 
its total capital £200,000. The oontracts sctually completed 
since the formation of the company in 1900 repressnt en 
aggregate valne of £2,113,200, while further contracts have 
been secured and are now in hand equal to £1,779,000. 
The proceeds from the present issue are to be used to extend the 
general business of the company and pait'y to complete the Ritz 
Hotel, now under construction by the Waring-White Building 
Company. The preference shares are entitled to a farther share of 
the profits up to 12 per cent. after the ordinary shares have received 
6 per cent. The actual rate already psid has raoged from 6 to 10 per 
cent. Further details of the issue will be found elsewhere. The list 
will close on or before July 27, 1905. 


Bermondsey. —Mr. Heenan, the newly-appointed borough electrical 
engineer, took up his duti«s on Friday, Jane 30. The Electric Lighting 
Committee have expressed their high appreciation of the manner in 
whish Mr. Doran, the chief ats stant electrical engineer, had au per- 
intended the nudertaking between the departure of the former chief 
eng neer and the arrival of his successor, The committes recommended 
that hie salary be increased to £200 per annum, but in oonsequenos of 
a atandiog order of the Oouncil applications for increase can only be 
considered in February of each year. The highest load obeerved in 
June was 432 kw., as against 203 kw. for the correspondiog month of 
last year, The expsnditure of the vear ending Merch 31, 1905, was 
£10 876 and the income £12 015. The cost per unit cold for oosl and 
fuel was °463.; for oil. waste, water, and engine-room stores, ‘04d.; 
wages, '16d.; repairs, 08 J., or е total works’ cost of "731. The com- 
mittee estimate that the expenditure for the year ending Merch 51, 
1906, is £16,208, and the outgoings £15,906 ог a aurplus cn the 
forthoomiog financial year of £2 5)2. From Ost. 1 next the charge 
for power purposes is to be 14d. per un t for the ficet four hours’ average 
daily use of the maximum demand, and 11. per unit for all electricity 
consumed aíter, 

Instituto of Marine Engineers. — The Instituts of Marine Eagi- 
neers on July 15 visited the United Asbestos Uo.’s works at Haretield. 
The works are excellently situated on the banks of canal, which effords 
а means of transit for goods, and the employés сапу on the work 
under conditions which contrast favourably with those within the 
confines of a densely-populated district, while the employers are more 
free from the burden of taxes which in many cases is a factor to be 
considered in making a business a profitable investment, or a 
municipality the poorer for the lack of it. The process of manufacture 
of asbestos is of considerable interest, and may be bricily described. 
Blocks of the crude asbestos are placed іп a crushing machine where 
the fibres are separated. These are then sorted out and taken 
to diiferent departments according to their suitability. In one 
department the fibres are spun into yarn and afterwards woven 
into cloth, or interwoven with wire and made into various 
forme of psckiog for st'am glands. The spinning and weaving 
machines attracted a great deal of at:ention. The manufacture 
of joints for manhole doors and covers was watched with keen 
interest, as was also the making of asbestos millboard from the pulp, 
which із depcsited on blankets, and is from thence taken up by a 
specially prepsred roller on which the pulp is deposited to a desired 
thickness, shown by a gauge suspended from a bracket. The sheets 
of millboard are then cut and ready for drying. The laboratory is a 
special feature in connection with the works, where careful tests are 
carr.ed on to prove the quality of asbestos, indiarubber, and other 
raw materiala used in the manufacture of the various articles. After 
the irspection the party was grouped, and a photcg-aph taken, and a 
souvenir of the vieit presented to each member ot the party, which 
contained samples of asbestos in its various stages ^f manufacture. 
After luncheon a vote of thanks was accorded to the Uaited Asbestos 
Oo. fcr their kindness, regret being expres ed that Mr. Fisher, the 
secretary and general manager, had not returned from abroad in time 
to preside over the gathering. Mr. Hawkridge, the assistant manager, 
acting in his stead. A vote of thanks was also given t» Mr. McOailum, 
the works manager, and his ste ff for the explanations which were so 
freely given to enquiries, A very interesting paper dealing with this 
subject was read by Mr. 8. H. H. Barratt, A. M. I. O. E., lubricant and 
boiler covering manager, who gave particulars of numerous testa, 
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Arlecdon and Frizington.—At the last District Oouncil meeting 
an offer was favourably dis zuesed in which it wae stated that the 
Weet Oumberland Electric Power and Tramways Company were about 
to start almost immediately to lay the road and generating atation, 
from which current would be supplied at very ress nablie rates to all 
parts of West Cumberland. 

Telegraph Clerks.—The Liverpool Branch Oommittee of the 
Poatal Telograph Olerke’ Association have passed a resolution depre- 
cating the langaage used by the Postmaster-General in the House of 
Commons on the occasion of the debate on the Post Office Estimats 
on the 6th inst., and emphatically repudiating hie charges of '' blood- 
sucking and ‘‘ blackmailing” by Po: t Office servantes. 

Opening of Manchester Dook.—Messrs. Dorman and Smith 
inform us that the awitch used to open the new dock at Manchester 
by his Msjesty the King on the 13th inst. was made for the Ship Canal 
Oompany by them. This switch was one of their O” type. They 
point out thet their switches are good enough for kings as well as 
strong enough for na vviee. The actual switch used by his Mej s'y is 
now to be seen in Messrs. Elkington’s window, St. Ann'e-quare, 
Manchester. 

Fire.—In reference to the slight fire which occurred at Verity’e 
Limited on Saturday, we are io formed thet fortunately the damage 
done is of the mcs‘ trivial description, and in no way interferes with 
the ordinary course of the business. The portion of the premises 
effected is only е skylight in the centre of one of the fittings show- 
rooms, underneath which some drapery caught alight, presumably due 
to spontaneous combustion, caused by the heat rays of the eun on an 
uneven piece of glass. 

Walsall,—<Acoording to the last report the total number of con- 
sumers supplied on June 30 last was 419. During the past month the 
total units generated at the atation was 106,980. The total output 
from the mein generators were 105,550 units. The total units from the 
transformers were 79,728 (estimated). The total units registered on 
the meters wera 79 252, The machinery was run for 686 hours. The 
wages paid amounted to £124. Sanction has been received to the 
borrowing of £1,350 for eleotric lighting purposes. 

Swanage.—At the last meeting of the Urban District Council 
letters were read from Oecil Cooper and Oo., electric light and power 
engineers and contractors, 14, Gloucester-road, South Kensington, 
London, S. W.; Foot and Milde, electrical engineers and contractor», 
Princees-mansions, 66, Victoria-street, S. W.; and the Bournemouth 
and Poole Electricity Supply Oo., Moorgate-oourt, Moorgate-place, 
London, E.O., stating that it was their intention to spply duriog the 
ensuing session of Parliament for electric lighting provisional orders 
within the distriot. 

King's Lynn.—The engineer's lest report shows new applications 
for 305 8-c,p. lamps, making a total of 21,279 from private con- 
sumers, and four additional consumers, making a total of 523. The 
following figures are available: May, 1905—units generi td, 30,793 
(1904, 28,424) ; total units sold t» private consumers (light and power), 
14, 769 (13,534) ; unit: cold at lighting rates, 5,541 (4,525) ; unite sold 
at power rater, 9,228 (9,059) ; cost of fuel, stores, repairs, and wages 
at station, £118. 48. 7d. (£118. 15s. 2d.) ; cost per unit generated, 
0:9215d. (1:0027d.); wages of lamplighters and outside ataff, 
228. 143, 11d. (£28. 108, 9d). 

Radoliffe.—The electrical engineer's last report shows that the 
electricity generated during May was as folle wa- viz.: lighting ee tion, 
6,100 units; tramwaye, section No. 1, Stopes and Biack-lane, 8,453 
units; No. 2, Blackburn-street, 3,814 units; No. 3, New-road, 3,454 
units—total, 15,721 units. Daring the month the works had 
worked satisfastorily. The Oouncil have refused the Lancashire 
Electiio Power Co. permission to supply electricity to The Hawthorns, 
Ringley-road, but have confirmed the arrangement made by the sur- 
veyor with the company to allow them to carry their cables over the 
canal by means of the Oouncil’s footbridge, on payment of a wayleave 
of 55. per annum. 

St. Pancras.—The Borough Council has for some time supplied 
electric current for motive power at 14. per unit during five hours «f 
the day, and they have now decided to charge up to 24 hours the same 
rates as those specified in the Administrative County ot London and 


District Power Bill, ranging from 0:941. per unit for six hours to 


0:603d. per unit for 24 hours— г e., 141. per unit for the first two hours’ 
average use per day of the maximum demand and zd. per unit for all 
in exoets of this. This works out at 14, per unit for a five-hour 
regular load per day. Factories using current will be allowed after 
Aug. 1 to light their premises at Id. per unit up to 20 per cent. cf the 
unite they have used for power. 

Underground Telegraph.—The Middlesbrough Chamber of Com- 
' merce last week dis zusted a letter in which Lord Stanley said thet 
the:e was no present intention of continuing underground telegraph 
lines northwards from Leede. Edinburgh would be reached by an 
extension of the main lire, and not through the North. E sat Counties, 
The secretary referred to a statement made by Mr. Austen Chamberlain, 
as Postmaster- General in 1905, in a communication to the Atsociated 
Ohambers of Commerce, which was to the effect that the pipes would 
be extended to Carlisle, Bradford, and Leeds, and eventually to New- 
castle and other Tyneside towns. It was decided to call the Post- 
master-General’s attention to this discrepancy between his statement 
and that of his predecessor. 

Birmingham.—The Electric Supply Committee have had under 
consideration several important questions relating to works of extension 
rendered necessary by the Corporation tram scheme, The site of the 
old General Hospital in Summer-lane is being utilised for the provision 
of a large generating station, but in order to farnish the several tram 
routes with the req aired electrical power when the Oorporstion takes 
over the trams, it will be necessary to provide several sub-stations 
centrally situated eo far as the several routes are concerned. Thus for 
the Dudley-road section it has been decided to erect a sub.station in 


Rosebery-street, eni other similar stations are to be established iu 


Upper 
which the committee will ask authority will be about £50 000. 


inity-atreet aud Lower E Award- street. The expenditure for 


London Gaszette.—The partnership between Joseph Blanchet 
Rowell and Jobn Arthur Henderson, electrical engineers and oon- 
tractors, 19, Old Queen-street, Westminster, has bien dissolved by 
mutual consent. Thomas Hindle, chartered accountant, District- 
chambers, Darwen, has been appointed trustee in tbe (state of 
Alexander Holmes and Alexander McOallum, electrical engineers, 
Orcwn Woike, Darwen. Arthur Samuel Cully, 24, Railway-approach, 
London Bridge, S. E., has been released from tiusteeship іп the etate 
of William Denham, electrical engineer, 5, Oentury-buildings, Londor- 
road, Oroydon, Surrey. The partnership between William George 
Leather, Thomas Hanson Oockin, and William James Riley, trading 
as the Windus Electric Company, at 25, Howatd.street, Sheffiela, 
has been dissolved, and the business will be carried on by the said 
William George Leather solely. 

Bath —Mr. Kvans's notice of motion has been withdrawn. It read as 
follows: '' That in consideration of the excessive charge now made for 
the public electric lighting in Bath, it is desirable in the interest of 
its ratepayers that the charge per lamp be immediately reduced by 
one. half—viz., £12 each for the lerge arc lampe, and all smaller lampe 
charged proportionately, or failing this 1eduction, gss be substitnted 
for lighting the whole area now lighted by electricity.” He asked 
for permission to withdraw the laet part from the words '' propor- 
tionat ly to the end. At the last Town Ocuncil’s meeting a report 
of a special committee was adopted, recommending that the Carve) ing 
Oommittee be asked to provide private lines between the surveyor's 
office and the destructor works, the stables, and Dog-lane and Green- 
tree yards; and that when there are constructed the present N tional 
Telephone service for the destructor work: be discontinued. The cost 
of the whole of the work in connection with the lines is not to extiel 
2120, and the upkeep is estimated at from £4 to £5 per annum. 


PROVISIONAL PATENTS, 1905 


JULY 10, 

14146. Improved means for controlling the trolley arms of 
eleotrio tramoars. John Ooleman Fer gusson and Frederick 
Hitch, 128, Oolmore.row, Birmingham. 

14196, Improvements in or relating to Rontgen tubes. Kurt 
August Ster zel, 111, Hatton-garden, London. (Date applied 
for under Patents Act, 1901, July 11, 1904, being date of 
application in Germany.) (Oomplete specification.) 

Improved eleetrical awitch apparatus for supplying 
current-consuming devices on several motoroars of 
electrically - propelled trains. Siemers Bros. acd Oo., 
Limited, Birkbeck Bank-chambeis Southempton-buildings, 
.Chancery-lane, London, (Sieme: s-Schucke:twerke G. m. b. H., 
Germany.) (Complete specification.) 

Improvements in apparatus for supplying electrical 
energy to a network by the aid of an auxiliary 
current generator and an auxilary line wire, 
Siemens Bros. and Oo., Limited, Birkbeck Bank.chambers, 
Southam; ton-tuildings, Ohancery-lane, London. (Siemens- 
Schuckc:twerke G. m. b. H., Germany.) (Oomplete specifi- 
cation.) 

Improved regulating switch apparatus for increasing 
or decreasing the pressure of a network in finely- 
divided stages. Siemens Bros. and Oo., Limited, Birk- 
beck Bank-ohambers, Southampton-buildings, Ohancery-lane, 
London. (Siemens-Schuckertwerke G. m. b. H., Germany.) 
(Oomplete specification. ) 

Starting apparatus with controller drum for induction 
motors, Siemens-Schuckertwerke G. m, b. H., Birkbeck 
Bank-chambe:s,  Southampton-buildinge, ^ Obancery-lane, 
London. (Date applied for under Patente Act, 1901, Aug. 3, 
1904, being date of application in Germany.) (Complete 
specification.) 

Improvements in electrio farnaces. Fredrik Adolf 
Kjellin, 7, Southampton-buildings, Ohancery-lane, London. 
(Date applied for under Patents Act, 1901, July 11, 1903, 
being date of application in Switzasland.) (Complete speci- 
fication. ) 

Improvements in means for producing ourrent or 
radiations for a transportable wireless transmitter 
station. William Phillips Thompson, 6, Lord-street, Liver- 
pool. (Gesellschaft fur drahtlose Telegraphie G. m. b. H., 
Germany.) (Complete specification.) 

14222, Improvements relating to the suspension ef electric 
motors of locomotives, Britieh Thomeon-Houston Oom- 
pany, Limited, 83, Oannon-street, London. (The General 

lectric Company, United States, (Oomplete specification.) 


JuLY 11. 

8890a. Improvements in wireless telegraph transmitting 
apparatus. Harry Shoemaker, 7, Southampton-buildings, 
Ohancery-lane, London. (Date spplied for under Patents 
Rule 9, April 27, 1905.) (Complete specification.) 

8890b, Improvements in wireless telegraph receiving appa- 
ratus. Harry Shoemaker, 7, Southampton - buildings, 
Ohancery-lane, London. (Date applied for under Patents 
Rule 9, April 27, 1905). (Complete specification.) 

14356. Electrico heating cartridges, August Voelker, 
Wellington-street, Glaegow. 


14208. 


14209. 


14210. 


14211. 


14314. 


14231. 


102, 
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14293, Improvements in electrical heating apparatus. Charles 
M.Iotyre and Alfred Upton Alcock, 1, Queen Victoria- 
tt ect, Lordon. 

14397. Improvements in surface-contact electric traction 
systems. Edward Albert Mitchell and the Dolter E e:tric 
Traction, Limited, 46, Lincoln's.inn-fields, London. 

14314. Improvements in or relating to microphone apparatus 
for telephene and other ofroults. Quirino M- j raus, 
111, Hatton-garden, London. (Oomplets apecification. ) 

Improvements in polyphase commutating machines. 
The E ekt icitii:e Act. Ges., vormals W. L«hmeyer uid Oo., 
47, Lincoln's.inn-fields, London. (Date applied for under 
Pet rts Aot, 1901, July 11, 1904, being dat: of applicat оп 
in Germany.) (Complete spec: fication. ) 

14318. Improvements in and relating to electric ignition gear 
for explosion motors. G.s'ave Cornillea1 and Augusto 
Sai: (о. B:uve, 323 High Holborn, London. (Date spplied for 
under Patents Act, 1901. D с. 29. 1904, being date of appli- 
cation in France.) (Oom; lete specification.) 

Improvement in aingle-phase alteraating-current 
motors. S-emene-Schuckertwerke G m. b. H., Birkbeck 
Bank - chambers, Sonthsmpton - buildings, Ohancery-lene, 
London. (Dite spplied for under Patents Act, 1901. 
Dee. 15 1904, being date of application in Germany.) 
(Oomplete epecification. ) 

Improvements in electric farneces. Paul Girad, 24. 
Southampton-buildings, Ohancery-lane, London. (Oomplete 
specification. ) 


14317, 


14320. 


14333, 


JULY 12. 

6640a, Improvements in and relating to electricity meters. 
Car) Wilhelm Johu Buich and Hug» Roosen, 65, Caano:ry- 
lane, London. (Date applied for under Pa'ett: Rule 9, 
March 29, 1905.) 

78298. Improvements in and relating to controllers for 
electric motors, The British Thomson-Honston Company, 
Limited, 83, Cannon.street, London. (The General Electric 
Company, United States.) (Date epplied for under Patents 
Rule 9, April 12, 1905 ) 

1310604. Electrolytic process for obtaining fixed gases from 
any suitable carburant. Alexandre Augnste Eveno, 65. 
Obancery-lane. London. (Date applied for under Patents 
Rale 9, June 10, 1906.) 

11345. Improvements ia or relating to electric switches for 
use in connection with motor coatrollers, and fer 
analogous purposes, The K'ectrio and Ordnance Acces- 
в e Company, Limite], Robert Frederick Hall, aud Joseph 
Richardson Garner, 24, Temple. row, Birmingham. 

14366. Improvements in eleotrio sparking plugs for interaal- 
combustion engine igaition.  Hinkin Kennedy, 6), 
Norse-road, Scotetown, Glasgow. 

14490. Imprevements in the manufacture of electrical realat · 
nnoes. Obarles Ruzicka, Olun House, Sarrey-street, S: rand, 
Lor don. 

Improvements in alternate-current induction motors. 
Louis John Hunt and the Sendyoroít Foundry Company, 
Limited, 6, Lord.stieet, Liverpool. 

14417. Improvements in and relating to electrical connections 
for accumulators, induction coils, sparkiog devices, 
and the like. William Gard, 18, Soot 1ampton-buildings 
Chancery-lane, Lor don. 

14120. Improvements in electrically-operated oranes, hauling 
gear, and similar appliances. George Robert Hipg-lherg, 
Dani: 1 George Jones Frederick Lawrense Berry, acd E і,з 
Middleton, 47, Liocolu’s-inn-fields, Lon on. 

JULY 13. 

Improved means for suspendiug and sustaining eleotric 
lamps and the line at any desired height. William 
Whiwker, jon., and Arthur Bright Wass. Fife House, 
Kiogston-on-Thames, (Date applied for uader Pot nte Act, 
1901, July 14, 1904, being date of application in United 
States.) (Oomplete epec ification. ) 

Improvements in and connected with electromagnetic 
annunciaters acting simultaneously as choking coils. 
Hermann Oppenheimer, 55, Redoross-street, Ва: b'oan, 
Londor. (Akt. Ges. Mix und Genest, Germany.) 

14461. Improvements ia electric organ actions, Henry Chirles 
Edward Jacoby, 21, Finsbury-pavement, London. 

Improvements in automatic cut-outs or switching 
devices for electrical indicating means. George 
Harrison, 11, Southsmoton- buildings, Ohancery - lane, 
London. (The Electric Riilway Improvement Company, 
United S:ates,) (Complete specification.) 

Improved electric apparatus for interlocking electric 
signals and points, Eimond Meye: Tudor Boddam, 23, 
Savernake-road, London. 

Improvements relating to switching devices for use in 
electric flash advertising. Leonard Kingswill Job, 322, 
High Holborn, London. 

Improvements in automatio eloctrio switches.  Jame: 
Joseph Coachman, Birkbeck Bsnk.chambers, Southampton- 
buildings, Chancery-lane, London, 

14190. Improvements in and relating to electric switches, 
The British Thomson-Hoaston Compapy, Limited, 85, 
Oannon-street, London, (The General Electric Company, 
United States.) 


14401. 


14141. 


14457. 


14465. 


14466, 


14471. 


14493. 


14491. Improvements in incandescent electric lamps and 
methods of making tho same, The British Toomeon- 
Houston Company, L'mited, 83. Osnnov.street, London. 
(The General Electric Company, United States.) (Ccmplete 
specification ) 

JuLY 14. 

Improvements in electrolytic or liquid resistance 
apparatus for electric regulators, electric motor 
atarters, or the like. Hugo Hirst and Obarles Samuel 
MatLew Medlen, 71, Qaeen Victoria-street, London. 

Improvements іа eicotziocity meters. Sydney Но: m wood 
Holden and Ohimv:lsin acd Hookbam, Limite], d, New 
Bartholomew-ttreet, Birmingham. 

Au improved system of electric ignition for gas or 
petrol engines апі the Ике Walter Shelverton Fros‘, 
135, High- street. Homertopn, London. 

14526. Improvements in are lamps. Bernard Mervyn Drake, 
tO, Victoria-street, Wes mintter, London. 

Iaprevemente in or relatiag te electric alternat tag · 
curreat a witches. Cl arles William 8oott Ora wle“, Birk. 
beck Benk-chambers, Southampton - Luùdinge, Obanocers- 
lane, London. 

14585. Improvements in devices fer protecting electric dis- 
tribution systems and apparatus against reversal of 
energy. The British Thomson. Houston Compsvy, Limited, 
end Jonathan E Woodbridge, 83 Ca non-street, London. 

14566. Improvements іа аза relating to electric elroult 
interrupting devices. The British Thomson-Hoost n 
Oomp:ny, Limited, snd Edmund Basil Wedmore, 83, 
Caanuon.-s'reet, London. 

14567. Improvements ia methods of regulatiog alternating- 
current dynamo-eleotrio machines. The Aligem-iae 
Etktricitüte-Gee , 83, Oannon street, Loudon. (Ое 
„Applied for uoder Patents Act, 1901, Jaly 15, 1904. being 
д ме of spplicition in Germevy.) (Oomp'ete specific.t on.) 

JULY 15. 

14582 Improvemeats ia or relating to low-tension eleotiie 
ignition mechavism for internabLo»mbastion moters, 
J. mes Sidoey O.itchley, Woodbury, Ohurch-road, Shortlands, 
Көш. 

14612. Improvements in apparatus for use in combination 
with electric stop motions as usod on drawing, 
slubbieg, and other similar machines fer prepariog 
and spinning cottom and other fibreus matoriais, 
Thoms Chidwi k, Penny Baok-chambers, Halifax. 

14614 Improved electric stop motion for drawing. slubbing, 
and intermediate frames. Ton SobofielJ, 254, Colne- 
:0ad, Barney. 

14615. Improvements in and relatiag to electrico are lamps. 
Compton and Oo, Liuvited, əni Acthur John Hodgson, 
55, Ohsncery-]ane, Londoa. 


14496. 


14511, 


14518. 


14550. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Анд. 3. 


1904. 

Dynamos or the )ike. Vandervell and Proctor. 

Means for the manufacture of brasses er bushes for 
the bearings of shafts, axles, or the like, more especially 
applicable to electromotors. Tims n aud Hanna. 

Automatic safety device, particularly applicable in 
connection with falling overhead trelley wires, or 
other wires passing over or running parallel with 
same Berry and Rucb. 

Memorandum and like appliances for uso in connection 
with telephones and for other purposes, Gam»le. 

Mechanical and electrical elevator for goods, especially 
goods contained in sacks. Rubando, Eier, Estier, 
M :1l-t, and Mouren, 

Electric relays for automatic oircuit breakers and the 
like. Field, Garrard, and Ferranti Limited. 

E ectric alarm for fadicating the heatiag of bearings. 
Thoms n. 

Electric clocks Bowell. 

Alternating electric current distributiag systems. 
Meiz «nd Price, 

Compounding dynamo-electric machines for three-wire 
systems. (A:lycmeme Elektricitäu - Get. (Dite applied for 
under Interuati sual Convention, July 31, 1903 ) 

Control systeme for electric translating devices, par. 
ticularly adapted for use for controlling motors on 
electrically - propelled vehicles Brut sa Thomon- 
Но. зё n Company, Limited. (General Electric Company.) 

Self-regulating dynamo-electrio machiues. Ros nberg 
sud Rosenberg. 

Telephones. Port. 

Systems of electric motor control  Britsh Thomson - 
Houston Company, Limited. (Geaocral Electio Company.) 

Electric plug and sockot coupliags. Richert. 

Electric switches, Kennedy.MoGr«g ~, aud Wren. 

Combined electric switches and fuses. Hornby. 

Processes of oelectro-deposition, British Thomson - 
Houston Com, euy, Limits. (General Electric Company.) 


10748 
15313. 


15341. 


15381 


15386. 


15455. 


15599. 


15627. 
15796. 


16738. 


17016. 


17435. 


17674. 
17813 


18646, 
18317 
18378 
18840, 
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18546. Electric incandescent lamps whereby two or more 
lamps are governed by one central connecting cap, 


or the like. Byng and Orawshaw. 
18592. Electric railways.  Carolan. 


19365, 
Isherwood, 


19390. 
26783 


Vyvyan and Newitt. 
Patents, eto., Act, 1883.) 


21217, 
32005. 
29145. 


Electro-thermic fans. de Mare. 
Space telegraphy. Stone. 
national Oonvention, April 11, 1904.) 
29149. 
Btone. 

May 3, 1904.) 
1905. 
1072, 
1583, 


1904 


3525, 
aid of electric aros Birkeland, 
International Convention, Feb. 20, 1904.) 


3913, 


Turchi and Bruné, 
Oonvention, April 2, 1904.) 


Vapour electric lamps, Thomas, 
International Oonvention, March 28, 1904.) 


Electric light hangor for walls, Lau. 


(General Electiic Company.) 
Metallic conduits for electric wires and cables. 


Casing or conduit for electric conductors, McHardy. 
Electrical telegraphs and controlling apparatus. 
(Secret documeat under Sec. 44, 


Automatic telegraphic apparatus. Damaskinoe. 


(Date applied for under Intar- 


Support for aerial conductors used in space telography. 
(Date applied for under International Convention, 


Incandescent electric lamps. Gerow and Gerow. 


Induction regulators for electric currents, 
(Date applied for under Interaational Convention, Jan. 27, 
.) 


Apparatus for producing electric reactions in gases by 
(Date applied for under 


Apparatus for enabling telephonic and telegraphic 

messages to be transmitted over the same line. 
(Date applied for under International 
(Date applied for under 


(Date applied for 


under International Oonvention, April 23, 1904.) 


COMPANIES’ STOCK AND SHARE LIST. 


Name. g^ t Last price 
Commereial and Industrial.— 8 £ 
Alliance Electrical Co., 5 per cent. Cam. Pref., Nos. 1-70,000 1 HE 
Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-125,000 1 7/16-9/16 
British Insulated and Helsby Cables, Ord., 1-100,000...... 5 54-6 
6 per cent. Cum. Pref., 1-100,000 ........... .... 5 .. 54-6 
——— 44 per cent. Mortgage Debentures .............. 160 .. 101-164 
prnah Thomson-Houston Co, 44 per cent. lst Mort. Deb. 100105 
British Wealinghouse Elec. and Manuf. 6 per cent. P1ef., 
r v кышуы e Ir SEES 24-28 
z— per cent. Mortgage Debenture Stock .......... Ou 87-89 
Brush Electrical Engineering, Ordinary, Nos. 1-105,731 .. 2 2 
— —— Non. Cum., 6 per cent. Pref. .................... 2 -l 
44 per cent. lat Debenture Stock ................ 100 92- 
— —— 44 per cent, 2nd Debenture Stock................ 100 71-80 
Callender's Cable, Debenture s. 100 106-1C8 
Gang ð ͤ wea Ye EU 5 10-11 
5 per cent. Pref. ................................ 5 94-51 
Crompton and Cod di 3 14-24 
5 per cent. Юебепфпицгев.......................... 100 95-100 p.c. 
Edison and Swan United, A" Shares, 1-99,261 .......... 3 14-18 
** A" Shares, 01-017,139 ........ 5 2-24 
5 per cent. Озђепіёцгев.......................... 100 89 94 
— —— 4 per cent. Deb. Stock, Red. .................... 100 85:8 
Electric Construction, Nos. 1 to 112,100 .......... .. ee 2 ii 
7 per cent. Cumu.ative Pref. .................... 2 1g-zt 
4 per cent. Perp. lst Mort Deb. ................ lo. 93-26 xd 
Ferranti Limited, d per cent. lat Mort. Deb. Stock, Red. 100 90-95 
General Eiectric Cumpany (1900), 5 per cent. Cum. Pref... 10 io 
——— per cent. lst Mort. Deb. Stock ................ 100 -101 
W. T. Henley's Telegraph Works, Ordinary .............. ӧ 114-124 
4) per cent, Ргеѓегеасе.......................... b 51-58 
44 per cent. Debenturmess 100 109 lil 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 153-164 
4 per cent. Debent ureeesss 100 100-105 
Parker, Thos., Limited, Ordinary ........................ 10 10-104 
Telegraph Construction and Maintenance................ 18 51-55 xd 
5 рег cent. Bonds .............................. 100 101-05 
Eleetrle Lighting and Sapply.— 
Boutnemouth and Poole, Ordinary ...................... 10 113-121 
44 per cent. Cum. Pref., 7,501-15,090 ............ 10 10-10, 
6 per cent. Cum. Second Pref., 15,001-22 550 .... 10 114-12} 
44 per cent. Debenture Stock, Red 102 1.61 8 
Bromley (Kent) Electric Light and Power Co. 5 64-53 
44 per cent. lat Debenture Stoch., Red. .......... 100 103-106 
Brompton and Kensington, Ordinary .................... 5 94 101 
7 per cent. Preference ................. ........ 9 s 5-10 
Calcutta Electric Supply Corp, Ordinary, Nos. 1-60,000 .. 5 9 94 
Nos. 60,001-80,000 _............................ 5 82 У; 
Cambridge Electric Supply Company, £10 Ога. ........ 124-18, 
Central Electric Supply, 4 per cent. Gua). Deb. Stock ..... 100 105-16 
т; Cross, West End, and City Electric Supply, Ord., А 61 
))! келик CEU RC: ^g 
44 per cent. Cum. Pref, .-80,С00 ................ o 59-54 
—— — 4 per cent. Debenture Stock, Red. .............. и, 14-11 6 


“City Undertaking,” 44 p.c. Cum Pref., 1-40,000. 5 


—— ditto (1€03) 40,С01-80,000.......... 5 
Chelsea Electricity Supply .............................. 9 
44 percent. Debentures ........................ 100 

City of London, ОгЧїпагу................................ 10 
6 per cent. Cumulative Ргеѓ..................... 10 

——— 5 per cent. Debenture Stock .................... 100 
44 per cent. 2nd Deb. Stk. Prov. Certs. (all pd.) . 100 

Gounty of London Electric Supply, Ordinary ............ 10 
6 per cent. Cum. Ргеї. .......................... 10 

44 per cent. Debentures Prov. Certs. All pd. Rd. 100 

——— 44 per cent. 2nd Debentures Prov. Certs. ........ 100 


Edmundsons’ Electricity Corporation, Ordinary,1-50,000.. 5 
——— 6 per cent. Cum. Рге!........................... 
— 44 per cent. First Mort. Deb. 


2 % % „%% „% %% %% „%1[ „„ „6 6 6 „ 


..4 13/16 5 1/15 
..4 1316-5 1.16 


6-64 
105-107 xd 


Finzi, 


Name. Amonnt Last price. 
paid. 
£ £ 
Electric Lt. & Traction Co. of Aust. ö p.c. Cm. Pf., 1-30,000 5 .. 24-5 
9 per cent. Debenture Stock, o дыкат» 10 .. 899) 
Folkestone Electric Supply, Ord. Nos. 1-10,000 .......... 5 .. 51-58 
44 per cent. First Deb. Stock, Red.......... ..... 100 . 101-104 

Havana Electricity, 115,000 h! i . 10 .. 984104 

Hove Electric Lighting, Ord., 1-13, 55 5 .. -84 

Isle of Wight Elec Lt. and Pwr., d, p c. Db. Stk. Red. 100 .. 100-105 

ко Electric Power and Lighting, 6 per cent. Cum. 

r., yd соо аже ix 2-4 
Kensington & Knigh‘sbridge Elec. Lt., Ord., 1-21,000 .... 5 .. 114-12 
Kensington and Kuightsbridge and Notting Hill, 4 per 
cent. Debenture Stock Кеа. ..... 3 eV IR RA A RE 100 98-101 

Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 94-104 

London Electric, Ordinary .............................. 3 14-24 
— -— 6 per cent. РтгеЇ................................. 5 .. d 

4 per cent. lst Mortgage Debenture Stock, Red... 100 102 

Metropolican Ordinary, 100,001-300,000 .. ............... 5 . 99; 
——-- 44 per cent. First Mortgage Debenture Stock... 100 .. 109-115 
——— 44 per cent. Cum. Pref. .................. . 5 .. 6458 
—— — 3, рег cent. Mor e Debenture, Ked........... 100 .. 98-100 

Midland Electric Power Dís., 44 p.c. 1st Mort. Deb. .. — .. 89-101 p.c. 

Newcastle-upon-Tyne Electric Supply, Ordinary.......... 5 . 898-101 

Fr CR 4 .. 100-108 

Notting Hull Electric Lighting q . 10 .. 14-15 

4 per cent. First Mort. Debs. Nos. 1-500 (Reg.). 100 .. 100-102 
Oxford Electric, Ordinary, 1-96 and 49-14,310 ............ Б 34 7 
4 per cent. Debenture Stock .................... 00 .. -100 xd 
Royal Electrical Company of Montreal, 44 per cent. First 
Shares Mortgage Debentures ...................... 100 .. 101-104 

Smithfield Markets Electric Supply, Ord. 1-12,000  ...... 5 .. 24-5 
— r cent. Debenture Stuck 100 .. 78-82 

South London, Ordinary ...................... . 9d . 33-4 

South Metropolitan Electric Light and Power, Ord. ...... l 144 

7 pee се. Cam. Pref. .......................... 1: us 34-1 
—— — 4 per cent. lst Mort, Deb................. 100 .. 106-1 
Ditto, June, 1904 .............................. 7, 88 — 

St. James's and Pall Mall, Ordinary, 101-20,080 .......... 5 .. 15114: 
—— — 7 per cent. Рге!................................. 5 .. 8-9 
- 34 рег cent. Deb. .............................. 100 .. $7.99 

Urban Electric Supply Co., Or inary, 8-30-00 .......... 5 .. 48-4 
——— 5 per cent. Cumulative Preference, 50,001-80,000 5 484 

Westminster, Ordinary .......... june eee aed quio 5 12- 

9 per cent, Cum. Pref., 110, 171-138. 2511 5 . 64-68 
Electric Tramways.— 

Anglo-Argentine, 5) per cent, Cum. Pref., 1-260,007 ..... ‚ 5 -64 

NS URL — оа t A вооо е э» э» ээ ө ө э е = ө а ө ө ө ө е э = э э е ө вө ее аэ 5 ee mi 
Permanent 6 per cent. Debontare Stock, 18£8.... 100 .. 141-1 

Auckland Elec. Trams., 5 p.c. 186 Mor. Deb. Stk , Кед, .... 100 .. 101-106 

Barcelona Tramways, Ord., 1-20,000 ...................... 10 .. 13-12 

9 per cent, Cum. Pref. Shares, 1-10,000 .......... 10 .. 39,10 

—— per cent. Deb., Red., 1-600 .................... 100 .. 99-102 

— —— 44 per cent. Red. Deb. Stock... ................ 100 .. 96-100 

Bath Elec. Tramways, Ld., Pref. Ord. 3hs.,75,001-150,006.. 1 .. 1811 

per cent. Cum. Pref. Shares, 1-59,594 0 l .. 15/16-11/16 

Blackpool and Fleetwood Tram roll. 10 .. 1% 158 

Brisbane Tramway Invest., Ord , 1-75,000 ll... 9 .. -14 
—— — $ per cent. Cum. Pref., Nos. 1-75,000 ............ 5... 323-4 

44 per cent. Deb. Stk., Red., Prov. Certs. all pd.. 100 .. 92-96 

British Columbia Electric Railway Co., Ord. Def. ........ 100 .. 105-108 

Ord. Pret. ‚G—L—H зо өз ооз езе ө оо о о е ө е э е ө ө ө ө э э ө э э ө э ее оэ ee 98-101 

5 per cent, Cum. Perpetual Pref. Stock.......... 100 .. 102.105 xd 
——— 4, per cent. lat Mt. Debe., Nos. 1-6, 250, of £40each 40 .. 103-105 p.c. 

4, рег cent. Vancouver Power Deb............... 100 .. 98-101 xd 

British Electric Traction, Ord. 1-300,000 & 60,001-90,000 .. 10 .. 94-93 

6 per cent. Cm. Pf., 50,001-60,000 ................ 10 .. iij 
——-- Š рег cent. Perpetual Debenture Stock ......... 10 .. 1 

44 per cent. 204 Deb. Srokk n 100 .. 97-99 

Buenos Ayres and Belgrano Tramm . 5 ..31/16-3 5/16 
—— — " A" 6 per cent. Cm. Pf., 1-40,000................ 5 ..6706-5 11/16 
——— * B" per cent. Cm. Pf., 1-27,500................ 5 5105 
— 9 per cent. Deb. Stock, Кед. ................. .. 100 1 

Prov. Cert., all paid ............................ 100 .. 101-104 

Buenos Ayres Klectric Trams., 5 p c. Deb. Stk., Red. .... 100 .. 96-98 

Calcutta Tramways, 1-102268 ............................ 5 .. 08. 
—— — 4% per cent. lst Deb. Stock, Red. ................ 100 .. 106- 

Cape Electric Tramways, Nos. 1-480,000 ...........,...... l .. 13-15 Kd 

City of Birmingham Tramways, 5 рег cent. Cum. Pref..... 5 .. 6-64 

4 per cent. lst Mortgage Deb., 1-3000 (1917) ...... 100 .. 99-102 

Colombo Electric Tramways aud Lighting, 5 per cent. lat 

Mortgage Debenture Stock, Red. .................... 100 .. 102-101 
Cork Electric Tramway and Lighting Co., Ordinary ...... 10 .. EN 
—— — 6 per cent. Cum. Pref. .......................... 10 15-16 
4 per cent. Debentures .......................... 100 .. 101-102 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 ...... 10 .. 134-144 
6 pet cent. Pref., Nos. within 1-60, Oo 10 .. 19-16 
—— 3 per cent. Mort. Debs , 1-5,000 Red. ............ 10 .. 94-97 
Imperial Tiamways, Ordinary ................... enne al .. 18-19 
б per cent. Cum. Pref. .......................... al .. 14-144 
4, per cent. Deb. Stock .......................... 100 .. 108-110 
Isle of Tnanet Electric Tramways and Lighting, 5 per c. 
Cum. Pref., Nos. 30,001-60,000. FCC ‘ is 21 
4 per cent. 1st Mt. Db. Stock, Red. .............. 100 .. 83 
Kidderminster and District Lighting and Traction, Pref... 5 .. 8 
London United Trys. (1901), 5 per cent. Cum. Pref......... 10 .. of 0 
—— 4 per cent. lat Mt. Db. Stock, Red. .............. 100 .. -101 

Madias Elec. Trams. (1£04), 5 per cent. Deb. Stk, КА. .... 100 .. 101-103 

Metropolitan Elec. Trams., Defd., 1,000,001-1,314,016 ... 1 .. 9/52-11 
— — 5 рег cent. Cum. Pref., 500,001-1,000.000.......... E uu 1-1 1/16 
——— 44 per cent. Deb. Stock, Көй..................... 100 .. 164-106 

Milwaukee Klectric Rail and Light, 5 per cent. 30-yr Cons. 

Mort Bonds, 1926, 1-5,500 and 7,001-8,000............ $1,000.. 101-108 xd 

Montreal Street Rall., Sterling 5 per cent. (Mort.) Deb., 

r, ͤ y d OE HN 100 .. 101-104 
— — Sterling 44 per cent. Deb., 1922, 601-2,000 ........ ee 103-10 
New General Traction, 6 per cent. Cum. Pref., 1-10,000 and 
94001-74 C00 . EE RES V RA ut 4-14 

Oldham, Ashton, aod Hyde Tramway, Ordipary .......... 10 12 
— —— 9$ рег cent. Cum. Pref. .......................... s 9i- 

Perth Elec. Tramways (W. A.), 5 per cent. 1 Mrt. Deb. Sk... 100 .. 105-1 

Potteries Klectric Traction, Ordinary, 20. 001-40, OO. 10 .. 83-94 
——— 5 per cent. Cum. Pref., 1-20,000 iht. 10 94-93 
—— — 44 per cent. Debenture Stock .................... 100 .. 101-104 

South Lancashire Electric Traction and Power Compapy— 

£290,000 Ordinary ............................. s: b. ж 1 
——— £101,132 6 per cent. Preference .................. l^ y 1 
— —— £597,170 44 per cent. Debenture Stock ........ 100 p.c, .. 100pc 

Electric Railways.— 
Central London, Ordinary ..................... N 100 = 99-92 

4 per cent. Pre· fn РЕГИ 100 .. 101-105 
— „ А 4е!еттєа....................... ‚ 100 .. 7881 
——— 4 p.c. Deb. Stock (Prov, Script Certs., fully paid).. 100 .. 110-112 xd 
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Name. prot Last price. Name. E Last price, 
£ £ 
City and South London, Consolidated Ordinary .......... 100 .. 40-42 Telephones.— £ £ 
——— 4 per cent. Debenture Stock .................... 100 .. 107-110 
= =9 per cent. Pref. Stock g ll 100 .. 120125 National Telephone, Ргеѓегтей............................ 10 .. 111118 
э. T) n %% tasa pas E Mx 100 .. 119-122 Deferred Stock .................. err n nnn nnm À 100 .. 107 -1094 
J 100 .. 115-118 —— — 6 per cent. Cam. First Prrekk 10 .. 1514 
h Overhead, 5 per cent. Prei. 10 .. 10-104 — —— 6 per cent. Cam. Second Prei... 10 .. 12-13 
—  — Ordinary, 1-50,000................................ 10 .. 993 ——— 5 per cent. Non. Cum. Third Prell. 5 .. 9 
——-— per cent Mortgage Debentures, Red., 1.1700, — .. . ——— 3} per cent. Deb Stock, Кей. .................... 100 .. -101 
Underground Electric R«llways of London, 5 per cent. —— 4 per cent. Deb. Stock. Кей eect eels . 100 .. 102-100 
Profit-Sharing Secured Note nns. — 93-100 Oriental Telephone and Electric Company ................ 1^ 34 14-14 
Waterloo and City, Ordinary ................ :.......... 100 .. 90-92 —— 6 per cent. Cum. Pref. ......................... e Ub. as 14-14 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


J df > —_ 
Тгайїс Returns for Increase or Miles of 


week | single track Accounts for past year. Cost 
Line. T 3 5 ma i ear 
| Current Total | Patsengers | Car miles are D {пе of mile. 
Bading | 19 190 | Tos | reek: | year. 1905. | 1904. | Ending receipts| carried. run. 8 ied ким. track. 
| е | е | ё 2 | £ | d. | а. 
Aberdeen Corporation asa Rud eis, Se 1,578 1,819 — 221 — 403| 25 204 May 31! 64,071 | 15,530,351 i 1,373. 123 098 1114 
Ayr Corporation .......... 15 440 503 33 — 8 8 » 15, 14,328 3, 316 380 | 555945 1 971 
Barking Corporation — — — == 133} — — эл, К | | же o 
Birkenhead Corporation ........ 1,142 | 1,127 | 4 15| — 223 23.53 254 March 31 55,025 | 11,145,531 | 1,303,903 |118 1008 
Birmingham Corporation КРЕТ. 328 241 | — | + 959 1 T EM zs e. | m c E 
Blackburn Cofporation ........ 1,072 | 1006 |- 14 „+ 888 24 | 2 „ 2 48,575. 8,661,720 985,955 1-35 1189 
Blackpool Corporation 1,482 | 140 |+ 62 + 1555 173] 174 „ st — à Е em - 
Blackpool- Fleetwood Trams... 884 964 — 80 — 195 | 164 164, Dec. 51 51,816 | 2,525 677 579,254 328 |13719 
Bolton Corporation ............ 2,149 | 2,073 |+ 115| + 985 | 40 | 38 March 51 95765 2225196 | 2151135) 113 1063 
Bournemouth Corporation ...... 1,573 | 1,265 | + 307 — 16 82 16 82 „ 31 55,276 10,058,238 1 121,625 132 |1185 
Bradford Corporatlon 4,772 | 521 |- 439 — viu "E RET KIM. UN 
Brighton Corporation ..... T 176 | 1,215 |— 37 + 88 9 9 „ 31 59,333 11,321,160 | 1 152,828 106 11048 
! П 
Bristol Tramway Company 5,366 | 5,645 — 279 — 514 | 513 Dec. 31/259,739 45, 312,375 6,127,155 | —|- 
Burnley Corporation 1,26 | 1,265 ＋ 23 = 10 1060 March 3 NET 7 a owe = 
Burton Corporation 550 425 — 63 — 419 81 81 „ 31 17950 3,875 259 454,082 107 |921 
Cardiff Corporation ............ 2188 | 2,223 |- 35 + 643 | 20 — 31112,2909 21151555 | 2,770,039 |112 |972 
Carlisle Tramways Company .... 244 231 |+ 13|- 378 85| 85 Dec. 51 — — = | => = 
Central London Railway .......- 6,064 | 6,2532 — 163 — 222%) 6 6 „ 31317,5283 44,875,547 | 1,281,214 '186 6510 
City and South London Rallway. 2.300 | 2,335 |- 36 — h| 6 61 ac Si ur l 2 E JEN T 
Colchester Corporation ........ 286 — = = 7 7 | i Ee x = — ir = 
l ] 
Cork E. T and L. Company .... 610 612 |- 2 4 635 | 15| 15 „ 3l 24,895 | 5,814,376 882,256 101 | 691 
Darwen Corporation ............ 266 29 |+ 7 + 183 725 725| March 31 — — == = iis 
Dover Corporation — — — — 41 4 „ ЭЦ 11,250 | 2,253,200 281.845 94 | 949 
Dublin and Lucan Electric Ry.. 141 aa 3; — Al 6| 62| Dec 3 6,358 402.511 119,738 |379 |1378 
Dublin U. T., electric cars ...... 4,520 | 4,524 | + 196 — ; 
Dublin 8. District, Electric .... 1,60 | 1,205 | + 157 47 | 46 „  31/257,489 | 53,050,949 | 7,077,372 |123 |907 
Dundee City Tramways .. ..... 855 814 |+ 41 — 22 22 Мау 15 — — = == З 
East Ham Corporation.......... 999 £04 |+ 95) + 1,016 | 25 25 March 51| 36,652 | 13,689,658 863,816 6% [11018 
Glasgow Corporation. , 16,114 | 15,103 | 4 1,005 | + 6,18%A| 1443 | 143 May 31756, 480 195,767,519 |17,915,595 — 11012 
Gloucester Corporation ........ 302 — — iss 9 54 = EA 22 ÉR 7. ра 
Halifax Corporation ............ 1,797 1,832 |- 45 == 354 | 33 | March 31 74,019 | 17,839,642 | 1,540,707 — n5 
Huddersfield Corporation ...... 15| 1,453 | 1,428 |+ 25| + 971 | 55 | 55 й : 12,838,150 | 1,665262 |12 |971 
Holl Corporation .............. 2.275 | 223 1+ 7 + 7 27 eb „ 310 — = = = = 
Шога Corpor.tion ............ — = == = 55 10) MET == en = — = 
Ilkeston Corporation 122 142 — — — 9 — — = 26 z= — 
Kirkcaldy Corporation .......... 240 27 |+ 25 — 74 74 May 15| 12,201 | 3,632,855 432,536 775 16:519 
Leeds Corporation .............. 6,200 | 6,400 — 196| + 4,175 | 89 | 89 | March 25 298,255 | 61,223,656 | 7,121,038 |110 [1002 
Leicester Corporation .......... — — — — 42 | — Dec. 31| 26,011 | 12,039,252 | 1,223,507 |1 9-79 
,Averpool Corporation .......... 11,276 | 11,169 | + 77 + 9,562 | 103 | 105 „ 31ʃ547,625 |116,642,663 |12,166,419 = E 
Liverpool Overhead Rsilway .. | 1,606 | 1,722 — 116 — X 657| 657| June 50 — = E = ae 
London County Council ........ 16,703 | 14,116 | 42,595 | +41,700 | — — — = ЕЕ z = a 
Lowestoft Corporation .......... — — — — 6 94 | Sept. 30 14,511 | 3, 128,867 359,435 |108 | 9:68 
Maidstone Corporation ........ 153 — — — 22 2 = 4.710 850,121 112,227 1.33 1013 
Manchester Corporation ........ 16,911 | 15,46 43.325 410,285 | 149 | 131; | March 31'631,956 125,900,875 14,125,124 |119 10 75 
Nelson Corporation ............ » 19 152 128 |+ 2+ 231 — | 23 „ 31 — = — — == 
Newcastle-on-Tyne Corporation. „, 15| 3,737 | 4,155 — 518 — 50 45 „ 31 197,849 | 43,069,934 | 4,326,152 107 1098 
Newport (Mon) Corporation. fot Ža = = 32 | 32 cas а ae E | = m 
Oldbam Corporation „ 16| 1821 1275 | + 846 + 7,177 | — 34 „ 25 69,505 | 13,466,245 1,50%, 1740 |116 [045 
Portsmouth Corporation ТТЕ „ 15 2,48? | 2,557 |- 78 – 37 | — 29 ji Ji 95,702 | 19,625,323 | 197,499 |117 1155 
Reading Corporation..........-- June 29 670 647 ＋ 23 — — 55) ii -| — = | — г "s 
Rochdale Corporation — = == — i 64 4) „ 914881 | 2837,10 336. 517 1:24 | 9-24 
Rotherham Corporation ........ July 13 565 £01 |+ 59 — 94 7i „ 31 23,563 5.251.472 107 855 
Salford Corporatiort „ 17 6,55 | 4,789 41.771 + 5,195 | 70! | — „ 3121411 | 39,213,560 iden 128 11029 
Scarborough Tramways Co. » 19 293 = = Ба S 4, I 26 n x: — Mi 
Sheffield Corporation .......... » 18 4,901 | 41,763 | + 3,982 | — 524 "EE PS = — "m __ 
Southampton Corporation ...... „ 12 1,121 | 10899 |+ 31) - 222 — 18 ^ a = RAE NE 
Southend-on-Sea Corporation. ,, 5 472 435 |+ 37 + 407 | — 9 " 51 = = ON = 
Stockport Corporation .......... „7 185 634 |+ 11|+ 511 — 104 Яң = БЕ = = 
Sunderland Corporation ........ „ 16 1,567 | 1,554 |+ 13 + 387 20 * e КЕ т EN __ 
Swindon Corporation .......... „ 12 217 — — — e 43 „ 51 4,957 | 1,315,757 102,751 |087 1155 
| 
Wallasey U.D С................. » 19 897 927 |- 30| + 555 |1185 105 „ 31 38,768 7,412 881 778,851 180 |1193 
Warrington Corporation ........ 2 B 342 332 |-p 10 + 175 Tac == „ 31 17,057 | 4,118,225 403,363 — 83885 
| 
West Ham Corporation ........ „ 13 1,75\ | 1,199 | + 582 + 9,485 46 862 „ 31 — 15,773,742 | 1,237,165 22 = 
Wolverhampton Corporation....| ,, 12 918 8 + 74 — — 74 " E — ше = = = 
| 


t And 98 miles of interlacing track. qa Train mile, b Fer mile of single track. h Half-year's figures. 
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NOTES. 


Junior Institution of Engineers.—Mr. Dugald 
Clerk, МІСЕ, the well-known gas-engine expert, has 
been elected president of the Junior Institution of 
Engineers for the ensuing session. 

University Grants.—Parliament is asked to grant 
£100,000 in aid of university colleges for the year 1905.6. 
The proposed grants are as follows: Manchester, £12,000 ; 
University College, London, £10,000 ; Liverpool, £10,000 ; 
Birmingham, £9,000; Leeds, £8, 000 ; King’s College, 
London, £7,800 ; Newcastle. on-Tyne, £6,000 ; Nottingham, 
£5,800 ; Sheffield, £4,600; Bedford College, London, 
£4,000 ; Bristol, £4,000 ; Reading, £3,400 ; Southampton, 
28, 400; Dundee, £1,000— £89,000. The remaining £11,000 
will be reserved for distribution in March next. 


Single-Phase Traction.—The French Westinghouse 
Company, having its headquarters in Paris, have recently 
secured another important contract for the equipment of 
an Italian railway on the single-phase system. The line in 
question is the Bergamo-Valle Brembana Railway. The 
length of the road will be 20 miles. It will be served by 
five 30-ton locomotives equipped with four single-phase 
motors of 75 h. p. capacity each, with multiple-unit control 
and pneumatically operated bow trolleys. The value of 
the contract is said to be £300,000. It will be remembered 
that the same company are equipping the Rome-Civita 
Castellana Railway on the single-phase system. 


The Central Electric Supply Bill.—The Bill by 
which the Central Electric Supply Company seek to build a 
large generating station alongside the Regent’s Canal in St. 
Marylebone in order to supply electricity to that borough, to 
Hampstead, Paddington, Westminster, St. Pancras, Holborn, 
and adjoining parishes, was to have been discussed before 
the House of Commons committee of which Sir A. H. Brown 
is chairman. This has been avoided by an agreement with 
the Corporation of St. Marylebone, under which the elec- 
tricity generated at the new station is only to be supplied 
through the Westminster and St. James's Electricity 
Supply Companies. These are the real promoters, as the 
Central Electric Supply Company was formed to give a 
bulk supply to them. An agreement was also come to as 
to the buildings with the London County Council, which 
will allow of the Bill passing the committes. 


Electric Fire-Alarms.—From an Aberdeen paper we 
glean the following facts as to the automatic action of the 
May-Oatway fire-alarms. One night last week an outbreak 
of fire had occurred at the meal mill in Berryden, belonging 
to the Northern Co-operative Company. The fire was 
caused by an over-heated bush on the first floor of the mill, 
and st onoe the May-Oatway alarm automatically notified 
the fire brigade of the outbreak. Nothing was known at 
the mill about the fire until a telephone message was received 
from the fire brigade station. On receipt of the informa- 
tion steps were instantly taken to put out the fire, and the 
result was that by the time the brigade had arrived the 
flames were extinguished. The fire would in all probability 
have been a serious one, owing to the nature of the 
surroundings and the character of the woodwork, had not 
а quick alarm been given by the automatic installation. 


Strand-to-Angel Tramways.—We referred last week 
to the proposals of the London Traffio Commission for the 
increase of through tramway traffic in London. The 
Highways Committee of the London County Council have 
now recommended the completion of.a line from the Strand 
to the Ángel at Islington, which will form eventually an 
important link in the series of connections in question. We 
give in the Traction Notes" more particulars of this 
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tramway, which will run from the Strand through the 
subway under the new street to Holborn. It then comes 
to the surface and the electric cars will proceed on the lines 
now leased by the North Metropolitan Tramway Company. 
The only thing which can be urged against the scheme is 
that it stops at the Strand instead of continuing along the 
Embankment and over the bridges to the trawway system 
south of the Thames. For this defect the House of Lords 
are responsible. 

The Faraday House Journal. .—The last issue of 
this journal, which is run by the students at Faraday 
House, contains an interesting résumé of the history of the 
institution. An illustration is given of the house in Red 
Lion-square where the Hammond Electrical Engineering 
College was located from 1882 to 1885. Other homes of 
the institution are illustrated, and finally a good deserip- 
tion is given of the new premises in Southampton-row, 
which were opened in May last. The success of students 
who have passed through the institution is shown by the 
number of prominent electrical engineers who obtained 
their first knowledge of electrical matters at one or other 
of the buildings in question. With the new laboratories 
the facilities for experimental work will enable a higher 
class of instruction to be given, and also a large number of 
students can be provided for. The standardising depart- 
ment is aleo enlarged, and in this good work should be 
done in the future as has been the case in the past. The 
journal contains a number of interesting notes as to the 
work being done by past students. 


New Books.—Prof. Robert H. Smith, A. M. I. C. E, 
M. I. M. E,, M. I. E. E., etc., has just published a large volume, 
profusely supplied with curves and tables, on Commercial 
Economy in Steam and other Thermal Power Plants, as 
dependent upon Physical Efficiency, Capital Charges, and 
Working Costs" Mr. Н. Malcolm Hodson, A. M. I. M. E., 
is responsible for the diagrams. The work is published by 
Archibald Constable and Co., Limited, 16, St. James’s- 
street, Haymarket, at 24s. net.—We have also received 
from Harper Bros. a volume just published on “ Electric 
Traction,” by the same author, who in his preface says that 
he has restricted his remarks entirely to the subject of 
traction, with the exclusion of all explanations of electrical 
machinery and electrical action that are general and 
common to the whole of electrical engineering. The 
author has purposely kept within the range of things 
actually and successfully accomplished on a commercial 
scale in Europe. He has, therefore, merely made mention 
of proposals for single-phase traction, and has devoted only 
a short part of one chapter to electric traction on common 
roads, 

St. Marylebone Smoke Nuisance.—The Pablic 
Health Committee of the Borough Council of St. Maryle- 
bone have received a report from the medical officer of 
health as to a nuisance caused by the smoking of the north 
shaft of the Council’s new generating station at Richmond- 
street. Mr. Arthur Wright has stated that this is not 
caused by using an improper sort of coal, but is untirely 
due to having to raise steam prior to the completion of all 
the auxiliary apparatus, and that when the mechanical 
stokers are used there will be no need to fear any reason- 
able compiaint being made on this subject again, and that 
the mechanical stokers will be in position very shortly. 
The committee are not satisfied with this, and decided that 
in view of the fact that the nuisance remains unabated, and 
also having regard to the difficult position of having to 
deal with other offenders of like nuisances, who are naturally 
taking advantage of the position, all the facts sholud be 
reported to the Council, with a view to securing that the 
nuisance caused by the emission of black smoke from the 
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north shaft of the electric generating station in Richmond- 
street be permanently abated. It seems likely, therefore, 
that the Council may decide to issue a summons against 
itself. 

New Zealand International Exhibition.— The 
Government of New Zealand has decided to hold, during 
the summer of 1906-7, an international exhibition at 
Christchurch, Canterbury, New Zealand, in which all the 
nations of the world have been invited to participate. The 
object of the exhibition is educational, and it is intended to 
demonstrate the resources and possibilities of the colony as 
one of the world’s food-producing factors, and its vast mineral 
resources. The exhibition will open in November, 1906, 
and remain open until the early part of April, 1907. It 
is also intended to bring under the notice of the mere 
industrial nations of the world the great field the colony of 
New Zealand offers as an outlet for enterprise and for the 
use and consumption of all manner of up-to-date appliances 
and manufactures. The exhibition buildings will be erected 
in Hagley Park, Christchurch, where some 400 acres are 
available. The advantages the colony possesses as a 
tourist resort will be brought to the notice of visitors to 
the exhibition. The full programme of the various depart- 
ments is not yet to hand. Applications for space should be 
sent to the secretary of the Local Committee at Christ- 
church. There are good openings for electric power plant 
in the colony in the development of its mineral wealth. 


Fessenden Transatlantic Telegraphy. — The 
experiments in wireless telegraphy which are to be carried 
out between Machrihanish Bay and Boston, under license 
from the Postmaster-General, will prove what the National 
Electric Signalling Company can do with the Fessenden 
system of wireless telegraphy. The preparations for the 
signalling station at Machrihanish are well in hand. We 
are informed that a tower 400ft. high and 2#6. in diameter, 
with cross spars on the top 56ft. long, is to be erected by 
the Brown Hoisting Machinery Company of New York. 
The base will be formed by a bed of concrete, while at a 
distance of 6ft. from the ground the tower will be fixed to 
the foundation. Insulated steel guys placed every 100ft. 
from the ground and fixed to foundations of concrete will 
keep the tower in position. Within the tower will be a 
stairway leading to the top, with balconies every 100ft. 
The material for the tower, eto., is at present on the way 
from America. It is expected that the station will be ready 
in three months, The tower on the American side is already 
completed. It is situated a little north of Boston. The 
National Electric Signalling Company hope, through the 
stations at Boston and Machrihanish, to set up an efficient 
service of communication between Great Britain and America, 
and to so perfect their system that messages sent by it 
cannot be tapped. 

Central Technical College.—At a meeting of the 
council of the City and Guilds of London Institute held on 
Monday last, the diploma of Associate of the City and 
Gullds Institute" was awarded to the following matricu- 
lated third-year studente of the Central Technical College 
who have completed a full course of instruction as 
prescribed by the council : — Civil and mechanical 
engineering: C. J. Balding (Bramwell medal, R. W. 
Allen, C. M. Baissac, A. M. Beale, G. E. W. Bridge, R. W. 
Battemer, F. C. Cooper, J. A. Denney, L. J. M. Guggen- 
heim, G. W. Halse, C. Herbert, J. Hodgkinson, C. B. Job, 
L. King, S. Lacey, A. J. H. Laing, A. R. Mitchell, J. E. 
Montgomery, K. Newton, A. R. Reed, L. M. Regnard, 
G. M. Smith. Electrical engineering: W. H. Grinstead 
(Siemens medal and premium), A. J. Aldridge, C. R. Bland, 
E. B. Brown, J. L. Cook, P. G. Dani, P. Eisler, R. R. 
Elliott, O. Faber, W. M. Hooton, H. R. Hudson, G. Johnson, 
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N. H. Martin, C. R. McGowan, C. E. Nightingale, H. K. B. 
Reed, F. C. Street, F. W. Strickland, K. J. Thomson, 
F. L. N. Tuck, W. Turner, A. Vipan, E. C. Webber. 
Chemistry : W. H. Eagle, F. J. Harris, W. J. Wilson. In 
addition to the above, certificates have been awarded to 52 
matriculated third-year students who have completed a full 
course of instruction at the Central Technical College and 
to 68 students who have completed a full course of 
instruction at the Technical College, Finsbury. 

{ron and Steel Institute.—The autumn meeting of 
he Iron and Steel Institute will be held at Sheffield on 
Tuesday, Wednesday, Thursday, and Friday, Sept. 26, 27, 
28, and 29, 1905. Mr. R. A. Hadfield is the president of 
the institute. The Cutlers’ Hall, Sheffield, will be used as 
the hon. secretaries’ office, and the meetings will be held 
in the new university buildings. The following papers 
have been offered for reading: On the Metallurgical 
Department of Sheffield University,” by Prof. J. О. Arnold, 
Sheffield; On the Thermal Transformation of Carbon 
Steels,” by Prof. J O. Arnold and A. McWilliam, Sheffield; 
"On the Nature of Troostite, by Dr. Carl Benedicks, 
Upsala ; “ Оп the Occurrence of Copper, Cobalt, and Nickel 
in American Pig Irons," by Prof. E. D. Campbell, Ann 
Arbor, Michigan; “Оп Pipe in Steel Ingots,” by J. E. 
Fletcher, Sheffield; On Steel for Motorcar Construction,’ 
by L. Guillet, Paris; On the Presence of Greenish- 
coloured Markings in the Fractured Surface of Test Pieces,” 
by Captain H. G. Howorth, R.A., Sheffield ; On Over- 
heated Steel," by Arthur W. Richards, Grangetown, and 
J. E. Stead, F. R. S., member of council; Оп Segregation 
in Steel Ingote,” by B. Talbot, Middlesbrough; On a 
Manipulator for Steel Bars," by Douglas Upton, Jarrow ; 
" On Machinery for Breaking Pig Iron," by Cecil Walton, 
Whitehaven ; “ On the Influence of Carbon on Nickel and 
Iron," by George B. Waterhouse, New York. A large 
number of viaits to works in the distriot have been 
arranged, and the social side of the programme has not 
been neglected. | 

Kieff Exhibition.—We are informed that the fourth 
congress of Russian electricians is to be held from April 2 
to 15 next year at Kieff, under the authority of the 
Government. The meeting is organised by the Imperial 
Technical Society of Russia and by the town authorities 
of Kieff. The object of the meeting is to enable Russian 
electricians to meet together in order to discuss the actual 
state of the industry, and to witness trials of the most 
recent developments in electrical science. In order that 
this may be done, an electrical exhibition is being organised. 
This is to be opened on March 25, and will last for about 
three months. The exbibition will be divided into various 
departments, and special attention is to be paid to the 
application of electrical power to different industries and to 
agriculture. Apparatus connected with the application of 
electricity in medical science will form another department 
of the exhibition. The Minister of Finance has arranged 
that foreign exhibitors shall be able to send exhibits into 
Russia without payment of import duties, provided that 
the goods are returned within three months of the closing 
of the exhibition. The municipality of Kieff is making 


arrangements for a number of congresses during the time 


that the exhibition is open. These congresses will be devoted 


respectively to telegraph work, to electric traction, electro- 


chemistry, and other special departments of electrical 
engineering. The position of the town is in the centre of 
the most successful industrial districts in Russia, so that the 
exhibition should command the support of those most in 
need of the latest applications of electrical engineering. 
We understand that all the dates given above are in the 
Russian style. 
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Marine Turbines.—At last week's meeting of the 
Institution of Naval Architects a paper was read by Mr. 
Wiliiam Gray, in which a comparison was drawn between 
the performances of turbines and reciprocating engines in 
the Midland Railway Company’s steamers for ite Irish and 
Isle of Man services. The new fleet consists of four vessele, 
two being fitted with reciprocating engines and two with 
Parsons marine turbines. The results of the official trials, 
he said, threw some light on the relative economy of the 
two systems of propulsion at various speeds, and showed 
that from 14 knots to 20 kaots the turbine was more 
‘economical, The maximum difference occurred between 19 
and 20 knots, which was the working speed of the vessels 
on service. In regard to coal consumption, the turbine did 
20°3 knots for the same amount of coal as the reciprocating 
engine had at 19'5 knots. A further economy in the 
turbine steamers was effected in the amount of oil used for 
lubrication. The logs showed that this amounted in both 
steamers to five gallons per single trip. Speaking gene- 
rally, the performances of the turbine steamers had been 
greatly superior to those of the steamers fitted with recipro- 
cating engines. It was not possible to make a quantitative 
analysis of the cost of upkeep, but so far the turbines had 
cost practically nothing, excepting the cost of repairs due 
to an accident, and they required very little attention com- 
pared with what was necessary in the very best running 
engines of the reciprocating type. There could be no 
doubt that one great benefit derived from the use of 
turbines was the elimination of the vibration inseparable 
from the use of reciprocating engines in Channel steamers. 

The Pacific Cable—An account relating to the 
working of the Pacific Cable Act, with the report of the 
chairman of the Pacific Cable Board, has been published as 
a House of Commons paper. The report shows that the 
numbers of messages and words transmitted during the 
year 19045 were approximately 177,968 and 2,056,953 
respectively, of which 106,782 messages and 1,183,929 
words were inter-colonial. The audited traffic figures for 
1903-4 amounted to 176,824 messages and 2,097,897 words, 
of which 108,211 messages and 1,232,928 words were inter- 
colonial. The actual expenditure of the Board on the 
service of the cable during the 12 months ended March 31, 
1905, amounted to £50,751. 11s. 2d., against £54,824. 
19s. 8d. in the previous year. The total receipts amounted 
to £87,446. 10s. 8d. (including a special item of £5,118. 158. 
on account of repair services rendered by the Iris). 
against £80,118. 15s. 5d. last year. The surplus on actual 
working was, therefore, £36,694. 19s. 6d. The Board, 
however, set aside £35,000 for the renewal fund, and they 
had also to provide a sum of £77,544. 183. for interest and 
sinking fund. The sinking fund will extinguish in 50 years 
the entire capital expenditure. Adding these payments to 
the expenditure, the deficiency on the year’s operations 
amounts to £75,849. 188. 6d., against £87,751. 4s. 5d. in 
the previous year. This deficiency has to be made good by 
the contributing Governments. Although in the year 
1904-5 the receipts were swelled by the earnings of the 
“ Iris,” an item which cannot be expected to recur, it is 
satisfactory to note that the deficiency to be met by the 
contributing Governments in the second year of the cable’s 
working is less than the annuity due on account of capital. 

Magnetisation by Direct and Alternating 
Currents.—In a contribution to a recent issue of the 
Elektrotechnische Zeitschrift, E. Gumlich and P. Rose con- 
sider the differences between magnetisation by direct and 
alternating currents respectively, and the reasons of the 
differences observed. The authors go very thoroughly into 
the matter, illustrating their experiments with the aid of 
some interesting diagrams. It must suffice here, however, 


to give their principal conclusion in brief. Up to a 
frequency of about 50 periods per second the magnetis- 
ability of dynamo sheet iron of 0'5шш. thickness by 
alternating current differed but slightly from that obtaining 
with direct current. The observed differences—whioh for 
higher inductions of B = 12,000 to 14,000 and upwards 
completely disappear—are attributable in part to eddy 
currents, while for the rest they would seem to be accounted 
for by a certain magnetic lag. The value obtained from 
the formula 
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for Steinmetz's coefficlent » coincides within the limit of 
the errors of observation with the values for ; resulting 
from the static tests. The fact, however, that the values 
for the eddy-current coefficient, f, up to about B 12,000 
decrease with increasing induction, favours the deduction 
that the second expression on the right of the equation, 
hitherto ascribed entirely to the consumption of energy 
through eddy currents, is due in some degree to hysteresis. 
The following formula 


= A( BY +p [e (12,000- B) Nr Br] 


has proved useful to represent the total watt consumption 
through hysteresis and eddy-current losses, in which the 
expression containing the factor є is to be taken into 
account only for inductions up to B=12,000, and left out 
for higher values. 


London County Council Trams.—The Highways 
Committee of the London County Council are by no means 
prepared to accept as final the decision of the House of 
Lords as to the runniug of tramways over the bridges and 
along the Embankment. The Parliamentary Committee of 
the Council have also a good deal to say on the matter, and 
emphasise the fact that the decision of the House of Lords 
in throwing out the Bill was arrived at without a due con- 
sideration of the proposed tramway extensions other than 
those discussed. The following extract shows the general 
trend of the committee’s report: We cannot express too 
strongly our feeling at this high-handed policy of the 
House of Lords. We feel that there is great reason for the 
public to resent the action of a majority of the Upper 
House in using parliamentary powers, which should only 
be exercised for the benefit of the public, to support 
individual views and interests, and we are not 
surprised to find that an outburst of indignation 
has been occasioned throughout London. The ill-con- 
sidered action of the House is further illustrated by the 
fact that the Bill was rejected as a whole, although it con- 
tained the important proposals referred to below, none of 
which were apparently thought by the House to deserve a 
moment’s consideration. These proposals were: the exten- 
sion of time for some four miles of tramways authorised in 
1900, the electrification of the authorised tramways over 
Vauxhall Bridge, the diversion of the tramway subway at 
the Embankment end, the extension of the authorised 
subway tramway from the Strand to the Embankment, the 
deviation vid Stondon Park of the Lewisham and Forest 
Hill tramway authorised last session, and a short new line 
from the Crystal Palace to the county boundary. We 
strongly advise the Council to reintroduce next session in 
its entirety the Bill which was rejected by the House of 
Lords on July 18, 1905, and to include therein such other 
schemes as the Council, on the recommendation of the 
Highways Committee, may think fit to sanction.” It will 
be seen from the above that the House of Lords have, by 
their refusal to refer the Bill to committee, hang up tram- 
way extensions which were distinctly not controversial in 
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character. The report of the Royal Commission on London 
Traffic should help the application next year for the facilities 
‘now refused. 


Change of Pressure.—Mr. Sims Williams, barrister- 
at-law, last week held an inquiry on behalf of the Board 
of Trade into the proposed change of pressure in the supply 
of eleotricity to the consumers in the borough of St. 
Marylebone. Electricity was formerly supplled in the 
borough by the Metropolitan Electric Supply Company, 
but by the St. Marylebone Electric Lighting Act, 1901, 
the company sold their undertaking to the Borough 
Council for a sum fixed by arbitration at £1,212,000. 
Under the Act the Borough Council were to supply elec- 
tricity by continuous current under a system to be approved 
by the Board of Trade. Up to the present time the Metro- 
politan Electric Supply Company has been supplying elec- 
tricity partly by alternating and partly by continuous 
current, and with a considerable number of declared 
pressures. The Borough Council propose to supply at a 
pressure of 240 volte. Those consumers who were 
supplied before March, 1896, may, under the Board 
of Trade regulations, withhold their consent to a 
change of pressure, and have done so. The County 
Council have approved of the change on certain conditions. 
Mr. Arthur A. Wright, the consulting engineer to the 
Borough Council, gave evidence as to the benefits to be 
derived from the proposed change of system and increased 
pressure to 240 volts. He said that the proposed system 
would be more reliable and less dangerous than the present 
one, and would prove more economical in working. The 
objectors said that the change would entail great incon- 
‚ venience and expense, besides an increased risk of fire, 
which might affect the validity of their insurance policies. 
It was also urged by the medical faculty in the borough 
that their electrical appliances were not adapted to the 
increased pressure. Mr. Sims Williams will forward his 
report and recommendations to the Board of Trade in due 
course, but we cannot doubt but that the change will be 
enforced. This is only right, as the Council have to pay 
for any alteration to consumers’ wiring necessitated by the 
change. 


Double-Filament Telephone Lamp.—Accompany- 
ing is an illustration of a double-filament lamp which has 


WP 
* y. 
been introduced by Messrs. Mix and Genest for use in 
telephone exchanges. An objection to the employ ment of 
incandescent electric lamps for telephone signalling purposes 
has been that the failure of a lamp cannot be at once 
detected, since but one control lamp is provided for each 
group of lamps. To ensure that a call signal attracts 
notice at the switchboard, notwithstanding the failure of 
a particular lamp, special control relays are now generally 
provided with resistance for inserting automatically in 
parallel with the lamps. These relays serve to switch in 


the lamp which controls a large number of call lamps, 
as soon as а call is made. Bat such an arrangement 
is subject to the disadvantage that the failure of a 
lamp can be immediately detected only when there is no 
second call at the moment. Moreover, the control lamps 
show that a lamp is defective, but do not indicate which— 
hence loss of time in testing, with consequent disturbance 
of the service. In order to avoid these objections the new 
lamp under notice has been designed. This lamp combines 
in itself the call and control signals. It is novel in that, 
instead of a separate resistance for switching in parallel, 
the lamp contains a second filament, which is not notice- 
able so long as the principal filament remains intact. The 
auxiliary filament is of higher resistance than the principal 
filament, and consequently has a longer life. Should the 
illuminating filament break, the auxiliary filament assumes 
a dull red glow, thus indicating the defect. The watt con- 
sumption of the lamp is the same as for the ordinary type 
of carbon-filament lamp, plus the loss in the auxiliary 
filament. Farther details will be found in a recent issue 
of the Elektrotechnische Zeitschrift. 


Electric Refrigerators.—Mr. J. C. Chamberlain 
contributes to the Electrical lieview of New York an interest- 
ing article on the use of small automatic refrigerators 
driven by electric motors. We need hardly here recapitu- 
late the advantages of mechanical refrigeration over the 
older methods employing ice as cooling agent. For 
large cold-storage schemes ia tbis country mechanical 
refrigeration is always employed. It is rather to the 
author's schemes for small plants for small hotel aud 
domestic purposes that attention should be drawn. For 
such work, plants requiring from 2 h.p. to 15 h.p. to drive 
сап be conveniently installed and worked by electricsl 
energy from the public mains. With automatic regulation 
the cost of supervision, which has hitherto largely prevented 
the use of such small plants, can be eliminated, and there 
is no more difficulty in introducing this automatic control 
than in other cases of electrical driving. The author gives 
a table to show that with ice st 15s. а ton a small plant 
driven by a 2-h.p. motor will save its own cost in under 
five years if the ice required per day in the summer now 
amounts to 1, 700lb. The cost for electrical energy in order 
to do this is taken at 14d. per unit, which is reasonable in 
view of the special character of the load. Thus the 
refrigerating load demand is the exact reverse of a lighting 
load, not only during the months of the year, but during 
the hours of each day. It is a summer load, and very 


| desirable because the lighting requirements are then com- 


paratively small. It is a long load in the summer 
months, when the operation of automatic refrigerating 
plants will average 16 to 20 hours each day. The duration 
of daily load will, of course, follow the weather conditions 
from the summer to the winter months. It is a day 
load at any time of the year, being continuous during the 
daytime, when the cooled supplies in refrigerating boxes 
are being removed and replaced by new supplies to be 
cooled. Electrical engineers in this country responsible 
for central-station working will fully appreciate the 
advantages of such a load, and we know of one 
or two instances in which breweries have been 
supplied with power at considerably lower rates than 
lid. per unit on the understanding that the power in 
question was used for refrigeration purposes. With the 
increase in the size of the plant the advantages in favour of 
the mechanical refrigerator go up rapidly, as is shown by 
the author’s tables. 


Tramway Experts.—The city of Birmingham ів 
favoured by the large number of tramway experts amongst 
its citizens, and by the free way in which these place their 
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knowledge at the disposal of the community. In the first 
place, the Corporation have secured as their tramway 
manager Mr. Alfred Baker, and under his advice the 
passing of the horse and steam trams has been expedited. 
That the trolley system has been adopted has offended the 
City Association, and the executive committee of this 
association has issued a final report condemning the 
system. The status of the members of this committee 
is not disclosed, but their report shows how fit they are 
to condemn the trolley. Having drawn attention to the 
large number of fatal and other accidents which have 
recently happened on tramways using the overhead system, 
the committee point out that they were thankful to the 
Lord Mayor (Alderman C. G. Beale) for the assurance 
given seven months ago that the mode of traction was not 
yet determined for Birmingham. "They are now astonished 
to find that in spite of that assurance the Tramways Com- 
mittee is 'hurrying forward the laying of a« many routes 
as possible upon the overhead trolley system without any 
genuine attempt to inquire into other systems of traction 
which are really safe and equally convenient.’ Having 
given a great deal of time to the question, tbe com- 
mittee express the conviction that some of the surface- 
contact systems which are being adopted in other 
English towns are vastly superior to, and, they believe, 
as cheap to work as the overhead trolley system. 
Moreover, they are certain that within a very short 
space of time motor omnibuses should be so perfected 
as to become the best and cheapest form of traction for 
many routes. The only reason for the adoption of the 
trolley seems to them to be the false one of economy on 
the ground that it is the cheapest system to lay down. 
Bat if economy without efficiency is to be the ideal for 
Birmingham, they hold that the horse and steam trams 
should be retained, as the capital expanditure on the over- 
head system is about 50 per cent. more than either. 
Farther, they state, notwithstanding Mr. Alfred Baker’s 
remarks to the contrary, that motor omnibuses require 
much less capital outlay, and are as cheap or cheaper to 
run.” The Birmingham tramways have already been the 
field for experiments, as for years there have been four 
distinct systems of driving employed —i e, the trolley, 
accumulator traction, steam trams, and horse cars. The 
financial returns from them were available to the above 
committee, and we are somewhat surprised that any 
uncertainty should still exist as to the best system. Still, 
it is useless to be an expert or a committee of experts if 
you do not differ from the standard practice whenever 
possible. : 


Wireless Telegraphy.—The information given in a 
return on this subject asked for by the House of Commons 
deals firstly with the working arrangement between the 
Marconi Company and the General Post Office for the 
transmission of messages to ships at sea. This arrange- 
ment was in a3tive operation from Jan. 1 last to March 31. 
During that time 111 messages were handed in at post 
offi зев to be transmitted to ships at sea. Of these, as far 
as the records of the Post Office show, 21 failed to be 
delivered. In 16 of these instances a refund was 
applied for, and in six cases refund was not granted 
because the Marconi Company declined to entertain 
the application on the ground that the telegram had 
been accepted, at the sender's risk, after the hour shown 
in the company’s sailing list as the latest at which such a 
telegram should be sent. During the same time no less 
than 1,655 messages were received from ships at sea and 
telegraphed to the general public over the Post Office wires. 
The returns as to the number of licenses which have been 
applied for under the Wireless Telegraph Act of 1904, 
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show not only the applications, but which have been 
granted and which refused. We were surprised to aee 
that no less than 75 licenses had been applied for, but the 
majority of these are for experimental work. In practi- 
cally every case where the experimental work is such that 
it would not interfere with commercial systems the license 
has been granted. In consequence of this we find that 
every system which has been brought to public notice has 
been granted one or more licenses, which will allow of 
further developments being made towards commercial 
working. For, Transatlantic signalling the following 
applications have been made. The Anglo- American 
Telegraph Company wish to carry out trials between 
North America and Valentia, in Ireland ; the system to be 
used is not disclosed, and the Postmaster.General has the 
license under consideration. The De Forest Wireless 
Telegraph Company have been offered a lícense which would 
enable them to work a signalling station in the Hebrides, 
or on the West Coast of Scotland, for communication with 
America; this would also be experimental in the first 
instance. The company's application for other licenses 


for commercial ship to shore communication has 
not been granted in regard to the majority 
of the localities indicated, on the ground that 


there would be risk of interference with other stations. 
They bave, however, been offered a license for sites in 
certain specified localities. Their application for providing 
inland communication for Press purposes between London, 
Manchester, Liverpool, Glasgow, and Belfast has not been 
granted yet, as further information is required by the 
Postmaster-General respscting the same. The Marconi 
Company have applied for a number of licenses for com 
mercial working, both on their own account and in connec 
tion with Lloyd’s. A license is in preparation which will 
enable the company to establish commercial communication 
with America and with ships at considerable distance from 
Poldho, in Cornwall. The same applies to their application 
for commercial communication with ships at comparatively 
short distances from a large number of signalling stations. 
A license is being executed in favour of the National 
Electric Signalling Company, who will experiment with 
Transatlantic signalling from Machrihanish Bay with the 
Fessenden system. It will be seen, therefore, that a good 
deal of work is likely to be undertaken by various com- 
panies for long-distance signalling which should prove not 
only the commercial feasibility of any one installation, but 
also the question of whether the sending of messages across 
the Atlantic can be simultaneously undertaken by several 
signalling stations at once. It will also be seen whether 
the large amount of onergy required for sending those 
messages can be discharged without interfering with short- 
distance equipments round the coast. The Armstrong- 
Orling system is to be used partly for experimental 
purposes and partly for private business between Ballinasloe 
and Taughmaconnel, a distance of 50 miles. The Lodge- 
Muirhead system has been refused commercial application 
from Dover, the Isle of Wight, the Lizard, and Fastnet, on 
the ground of risk of interference with other stations, but a 
license is offered for sites in other districts. An application 
for a license is under consideration from the Midland 
Railway Company for the use of this system from Heysham 
and the company's steamers. "The general conclusion to be 
drawn from the return is that a very large number of 
people are experimenting with wireless telegrapby, and 
that the Postmaster-General is not using the Wireless 
Telegraph Act to prevent research work. It seems, 
however, that until the non-interference of competing 
systems has been established, he is not prepared to grant 
licenses for two companies to work in the same area. 
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THE CALCUTTA ELECTRIC TRAMWAYS SYSTEM. 


Due to more immediate interests nearer home, it was not 
until a few years ago that attention was directed to the 
possibilities of lucrative tramway undertakings in the East. 
Electric traction bas infused new life into systems which 
formerly employed steam and animal traction, and the 
success of such conversions has been followed by numerous 
concessions for electric tramways in places such as Hong- 
Kong, Singapore, Manilla, Rangoon, Mandalay, Tokio. 
Batavia, Penang, Colombo, and others.. The largest and 
most important of the tramway systems in the East is that 
of Calcutta, and is of more than usual interest, having 
regard to the conditions under which it oporates. It is 
hardly necessary to say that Calcutta, the metropolis of 
India and the seat of Government, is one of the largest and 
most important cities of the East. It is a very large port, 
and the centre of the extensive Indian trade in tea, jute, 
and general produce and merchandise. On account of its 
low-lying position, an extensive system of artificial drainage 
has been adopted, and, though fairly well carried out, is not 
nearly sufficient to cope with the extraordinary downpours 
during the rainy season, which flood the streets in certain 
sections of the city for the greater part of the day, some- 
times to a depth of about 2ft. and upwards. Another 
climatic condition which causes great damage and difficulty 
from a traffic point of view is the number of severe wind- 
storms, approximating to cyclones, which sweep over the 
city at the beginning and the close of the rainy season 


(which lasts from the middle of June to the end of 


September), often with destructive effects, uprooting trees, 
unroofing houses, and causing general damage. 

Calcutta is divided into three natural parts: the 
European business district, practically confined to an area 
of 250 acres, located in the west central portion of the city, 
bordering on the eastern bank of the River Hooghly; the 
native residential and business district, located in the 
northern part; and the European residential district, 
located in the southern portion of the city. The total 
population, with certain adjoining suburbs, is about 
1,000,000, which does not include the municipality of 
Howrah, located on the opposite side of the Hooghly river, 
having a population of 157,594, nor two other suburbs 
which will soon come within the tramway zone, and which 
have an additional population of 51,806. The total popula- 
tion can thus be put down at 1j million. In the native 
town, the streets, as in all Oriental cities, are narrow, and 
lined for the most part with unprepossessing houses and 
huts, which are very densely peopled, one ward having a 
density of 281 per acre, or 180,000 per square mile. Broad 
roads are, however, now being cut through the native 
quarters, and the congested districts, which have up till 
lately been the hot-bed of epidemics and plague, are being 
opened out, and this work is the beginning of a large 
improvement acheme upon which the Government has 
entered. The southern European residential portion is 
traversed by wide and well-paved roads, which are lined 
with very commodious and roomy houses, inhabited for the 
most part by Europeans. The European community does 
not differ essentially in composition from that of other 
large cities of the East (where there is an almost ontire 
absence of the European artisan) The official element is 
very strong, and the professions in general are well repre- 
sented, while there is a larger number of European 
merchants. The total number of Europeans and allied 
races resident in Calcutta during the cold weather is 
approximately 14,000. 

The tramway company was registered in England on 
Dec. 25, 1880, and operated its system by steam trains оп 
the Kidderpore section, and horse cars on the remaining 
section, until 1901, when the original concession expired. 
In 1899 an agreement was entered into with the Corpora. 
tion whereby the company was granted a new concession 
for 30 years from Jan. 1, 1901, in consideration of the 
company converting the system from horse to electric 
traction within three years. The capital authorised is 
£700,000 in £5 ordinary shares, all of which have been 
issued, in addition to which there is a 44 per cent. 
debenture issue of £350,000. The company’s head office 


out according to the most modern p 
regards central-station equipment, overhead and under- 
ground conductors, rolling-stock, eto., and especial attention 
in design was given to adopt the plant to the peculiarities 
of tropical and local conditions. The engineers and con- 
tractors were Mesars. Dick, Kerr, and Co., of London and 
Preston, for all work except the buildings and the recon- 
struction of the permanent way, which was carried out by 
the company itself. All the rails, ironwork, bonds, eto., 
for the 


із 1, Queen Victoria-street, London, and in Calcutta its 
representative is Mr. Martyn Wells, managing agent, Mr. 
A. J. J. Pfeiffor being assistant manager and 


ef engineer. 


The electrification of the a а was carried 
sin everything as 


rmanent-way work were, however, furnished by 


Messrs. Dick, Kerr, and Co. The entire conversion was 


creditably carried through in a comparatively short time, 
and the various parts of the plant have sinoe then worked 
well under the most trying conditions. It is very gratify: 
ing to note that throughout the whole period of conversion 
ag horse to electric traction both the company’s officials 
and the 
encouragement from the various Government an 
authorities. 


and 


greatest hel 
local 


contractors received the 


Present Routes.—As in all Oriental cities, the streets are 


narrow, especially in the native quarter, and as the bulk of 


the riding public are natives, the authorities very wisely 
sanctioned the laying of lines in the main native thorough- 
fares, although these are much narrower than o y 


found in large cities of the West, but hardly more so than 


in some of the smaller old towns of Europe. The Chitpore- 


road, which forms one of two main arteries of the native 
section, is probably unique as regards density of traffic, 
including foot-passengers, carriages, and carte, 


besides 
the electric cars, but even with this dense traffic 
the Western visitor is astonished $o see how well and 
efficiently the tram service is kept up. The tracks 
in all narrow streets are laid as much to the side as 
is possible, and the distance, in many cases, from the 
nearest rail to the kerb does not exceed 2ft. This is 
necessary in order to give sufficlent clearance on the other 
side of the tracks to accommodate at least one vehicle. 
As remarked above in the description of Calcutta, the 
entire area of the city is flat. There are no grades to speak 
of, except when orossing three bridges, the approaches to 
which do not exceed 150 200 yards, the grades being not 
more tban 4 per cent. 

The present tramway routes, covering & total length of 
25 route miles double track throughout, all radiate from 
one small section of the city, where the majority of the 
Government offices and European business houses are 
located, in the west central portion bordering on the river. 
This small district is the objective point of thousands of 
natives from all directions in and about Calcutta, who have 
business in the courts and numerous offices. The cars on 
tho various lines are run to either one of two termini, one 
being at the loop near the High Court (Fig. 1); the 
second the Esplanade Junotion, at the intersection 
of Dhurrumtollah street with Chowringee-road, the 
latter forming the junction between the northern and 
southern lines. Tbe number of cars at these two points is 
during the rush hours very large, trains following one 
another in close proximity. The number of trains arriving 
at these points per day amounts on an average to: High 
Court, 750; Esplanade Junction, 1,150. The northern 
section of the city is served by three routes, the central 
portion by three, and the southern portion (including 
suburbs) by two, all double-tracked. A few years ago a 
fine large road (the Harrison-road) running east and west 
was cut through from Sealdah railway station to the bank of 
the river at the Floating Bridge (Fig. 2), which now forms the 
main artery of the cross city traffic in the native district. A 
double line of traffic has just been laid down the centre of 
the road, and will shortly be opened for traffic. There are 
eight main routes, and these, with two exceptions, can be 
considered city lines. The Chowringhee line runs south- 
ward to a densely-populated suburb, Bhowanipore, touching 
upon the way the western extremity of the European 
residential zone. On this route is also located a famous 
Hindoo temple, which attracts a constant native traffic 


throughout the year, and during certain holy festivals the 
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service has to be doubled to cope with the rush. The line 
to Kidderpore feeds the populated suburb which lies to the 
south, near tho river, caters to the large traffic between the 
extensive docks and Calcutta, and derives a large traffic 
from the race meets which are held on the racecourse on 
the Maidan. 

The total route mileage (all double track) at present is 
24:75, with Harrison-road included. On the basis of a 
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tributary population of approximately 800,000, the route 
mileage per 1,000 people would be ‘031, as against about 08 
fant in England and an average of about 25 to 50 found 
in the United States of America in cities of about one- 
third population of Calcutta. The low mileage per capita 
is due to the congested condition of the native quarters, 
which cover not nearly the area of an equally populated 
Western city. 


Fig, 2.—The Howrah Floating Bridge Open for River Tram. 


the business and professional classes and Government 
employés. The native is a great litigant, and will spend 
any amount of money and time over the smallest case, and 
in consequence of this characteristic the courts located in 
various parts of the city employ a great many clerks and 
other officers, and daily attract a large number of people, 
the major of who use the tramway. Another class of 
rider is the clerk in European business houses and Govern- 


ment offices which are located in the well-defined districts 
mentioned above. Native traders do considerable business 
among themeelves in distinct parte of the city, in what are 
called bazars, which afford constant interchange of traffic. 
All the above constitute the steady riding factor, or regular 
traffic with two “rush” points per day, on which the 
tramways may depend. The “ floating” traffic, which is 
by no means small, is created mainly by the temples of the 


Trafic.—All tramways in India, which likewise holds | Hindoos or mosques of the Mohammedans, which con- 


Ето. 3.—Dalhousie Square, showing Side-Pole Construction. 


good for the East in goneral, have, of course, mainly to 
depend upon the natives for their earnings, since Europeans 
form but a very small part of the population, and in 
investigating the possible establishment of a system, due 
weight must be given to their characteristics, habits, 
average income, and occupations. In Calcutta the average 
income of the native working-man and labourer is not 
sufficient to permit him to ride freely, and in consequence 
he is but a small factor in the earning powers of a tram- 
way, the main fundamental revenue being derived from 


stantly attract extensive crowds for worsbip, but which on 
many days, especially on those which are holy or sacred, 
form the objective points of many thousands of devotees 
from the city as well as the surrounding districts. This 
religious feature is a valuable asset in the earnings of all 
Eastern tramways, provided always that these objective 
points are sufficiently far removed from the centre of the 
native population to induce them to ride rather than walk. 

The first line under electric traction in Calcutta was open 
for regular service on March 27, 1902, and tbe entire 
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y baie: was operated electrically on Nov. 
exceptionally large increase of traffic immediately 
followed the opening of each section, which, however, was 
to be expected, since, under the steam and horse traction, 
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20, 1902. | noon, increases rapidly again at 4.50 for the return office 


traffic, and is practically finished at 9.50 in the evening, 
since the native travels about but very little at night. 
The maximum number of trains operated at one time 


there was only one class for passengers, and due to ihe | during an ordinary weekday on the present 46 miles of 


severe climatic conditions of excessive heat and humidity 
prevalent in Calcutta during the summer months, and the 


single track is 132, this being increased to 145 on race 
days, and during the recent Pujah festival of the Hindoos © 
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consequent exhaustion of the horses, even this second-class 
service was not nearly sufficient to cater efficiently to the 
riding public. The total traffic revenue increase with elec- 
tric traction over that of horse traction after two years of 
operation is about 75 per cent. This increase is due not 


Fic. 4.—Strand Road, Calcutta, at the intersection of the approach to Howrah Bridge. 


(corresponding to our Christmas in importance) the then 
full equipment of 151 trains was required, the traffic to 
the temple at Kalighat from all parts of the city bein 
very large. Although there are well - recognised fix 

stopping places on the system, it has not been found 


only to more accommodation furnished in the shape of | practicable to make use of them exclusively on account of 


extra car mileage for the second-class passengers, but 
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because the motorcars which serve the first class developed 
an altogether new source of revenue, since people are now 
riding who in past years never made use of the tramway, 
and y: erred is this the case with European and the better 
class of natives. 

The car service, or rather train service, regulated care- 
fully according to requirements, begins at 5 a.m. and ends 
at 10.50 p.m. The native being an early riser, traffic begins 
quite briskly in the morning, takes a sudden rise at 9.30 to 
11 a.m. during the office traffic, falls off during the after- 
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Fic, 5.—Motor and Trailer Car in Calcutta. 


the very severe conditions of heat and rain, which make it 
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necessary for the comfort of passengers to set them down 
and pick them up wherever they may require. . 

The traffic staff is all native, with the oxception of the 
superintendent and his two first assistants, who are 
Europeans. A considerable number are traffic employés 
from the old horse-car days, and in consequence had the 
experience which made their initiation into electrical 
traction comparatively easy. Drivers of old horse cars 


were taken on to act as motormen, and right from the 


start acquitted themselves admirably, it being really 


astonishing to note with what skill and coolness they | superintendent, assistante, motormen and conductors, 
handle a heavy train in the narrow streets, full of people | regulators, starters, cashiers, etc. This is about 40 per 
and vehicular traffic and native conveyances. Conductors | cent. of the results in England, and 30 per cent. of those in 
are checked and supervised very carefully by a compara- | the States. 


Еа. 6.— The Calcutta Tramway Power Station, with Yates and Thom Engines coupled to Dick-Kerr Generators. 


tively large staff of checkers and inspectors, who are, Permunent Way.—A considerable portion of the track in 
promoted from the ranks of conductors. the early days of the company was single with turn-outs. 

A few traffic results are herewith given which might be | This was found to be very unsatisfactory, especially in an 
of interest to show how they compare with those found in | Eastern city where an accurate schedale timing, such as is 
the West: total number of passengers carried per year, | required to give a satisfactory service with single track 


Fic. 7.—The Traction Switchboard, Calcutta. 


21,000,000; total yearly train miles run, 5,500,000; | and turn-oute, was practically impossible. The track was 
passengers per train mile, 6°4; average distance travelled | gradually doubled throughout, the last line being the 
per passenger, 2 to 23 miles; average fare per passenger, | Kidderpore section, just before the introduction of electric 
l'46d.; traffic operating expense per train mile, 1:254. | traction. Some of the reconstruction was started as far 
The operating expenditure per train mile, as noted, is | back as 1892, but the bulk of it was completed three or 
about 1:25d., which includes salaries and expenses for the four years ago. The gauge of the track is the standard 
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aft. 8 gin. Girder rail was substituted for the old box rail 
throughout, the rail on some of the sections which were 
first reconstructed being 951Ь. per yard with jin. and gin. 

oove, but all the later types, and those which are now 

ing used on extension work, consist of а 1011. rail 
with ljin. groove. In spite of the heavy traffic to which 
some of the lines are subject, the track has stood well, and 
where ib has given way it has probably been due to the 
sinking of the subsoil. The usual tie-bar construction is 
employed, five bars being provided on an average per 
rail length of 30ft., each bar weighing 15łlb., includ- 
ing check-nuts and bolts. The rail is embedded on 
a lime concrete stringer, having a width of 16in. and 
a depth of 9in. This concrete is made up of ten 
parts broken brick, threo parts of ground brick, and 
two parts of slaked lime. The above method of making-up 
concrete is prevalent in Calcutta, since broken stone is 
expensive, as is likewise good sharp sand, and the high 
price of Portland cement prohibits its use in this connec- 
tion. The lime concrete, with the above composition and 
material, makes a very good substitute for the ordinary 
cement concrete, though more care is required to con- 
solidate it, and a greater time is necessary to enable it to 
set properly. The edges of the rails on all lines in the 
city are paved to a width of 18in. on the outside of the 
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pole to 15ft. side- pole construction, the internal diameter of 
the tubes being 2in. 

The trolley wire ів of hard-drawn copper of 5/0 S. W. G. 
geuge, and is generally supported by double insulating 
hangers of the rigid suspension type, but flexible suspension 
has been substituted for these on that section of the 
Chowringhee lines where the speed attained is greater 
than the average, so as to lessen the effect of the blow on 
the cars. A similar improvement will be made on the 
Kidderpur line. The angle of the trolley pole varies 
considerably on the different side-running sections, the 
maximum outreach, which is on the Chowringhee line, 
being 4ft. 

Feeder and Return Distribution —The general arrangement 
of the feeder system, both positive and negative, is shown 
on Fig. 1, from which can be seen that the majority of 
the feeding cables are led to the central point of the city, 
where all lines converge. There are nine positive feeder 
cables, varying in cross-section from 19 to 6215 square 
inch, which omanate from the power-house and connected 
to 43 feeder and section pillars distributed over the various 
routes. The return or negative cables are three in number, 
one of them having a cross-section of '7942 square inch and 
the other two ‘3 square inch each. "These are connected to 
points of the track, as shown on the map. 
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double-track rails and 9in. ou the inside, Indian granite 
setts being used. In some streets, and parte of streets 
where the track is specialy heavy, paving is carried 
straight across tho double track to a width of 18in. on the 
outside of the extreme rails. The setts are embedded in 
sand, and grouted with four parts of river sand and one of 
Portland cement. In its agreement with the Corporation, 
the company undertakes to keep the roadway in proper 
repair to within 18in. on the outside of the extreme rails. 
Two No. 4/0 B. & S. Neptune bonds are used for every 
joint, the bonds spanning the fishplate, and having a length 
of 2ft. 6in. The track is adequately cross-bonded. 
Overhead Line.—This system is worked throughout by 
means of the overhead trolley, and on account of the 
peculiar conditions existing, a part of the lines had to be 
equipped for the side-running type. Of the 23 miles of 
route, 20 per cent. is centre-pole construction, 30 per cent. 
is side-bracket construction, and 50 per cent. is span-wire 
construction. The poles used are made up of steel tubes 
varying in thickness and weight according to the require- 
ments of their location. Each is built up of three sections, 
socketed into each other, giving the general appearance of 
а gradual taper. The average distance between the poles 
varies from 100ft. to 110ft. on the straight. All the poles 
аге 2716. біп. high; the light poles weigh 673lb. and the 
heavy poles weigh 1,0521. each. The brackets used on 
the side-running portions vary in length from 3ft. for centre- 


Ета. 8,—The Nonapukur Car Shed, showing the Raised Rails, which allow ready access to inspect the motors. 


All eables are paper-insulated and protected by heavy 
lead sheaths, and were laid underground in cast-iron troughs 
on the solid system, the troughs as a rule being located 
along the outside margin of the tramway right-of-way. 
The cables are supported in the troughs by wooden bridges, 
and the whole trough is filled in with a special pitch 
compound. The troughs themselves are laid in a trench 
varying from 16in. to 24in. in depth, according to the 
nature of the ground. This system of laying has given 
rise to difficulties due to the cast-iron covers of the troughs 
being too thin and easily pierced by the picks of excavators, 
Several burn-outs of cables have been traced to this cause, 
aud to obviate and eliminate this danger as much as possible, 
in all future cablelaying earthenware troughs are now being 
used with covers liin. thick. It has been found that this 
thickoees will withstand ordinary negligence in the digging 
up of the roadway. In order to forestall any difficulties 
which might arise due to the sinking of the soil, these 
earthenware troughs, especially in cases when they will 
carry high-tension cables in connection with the plant 
extensions, are embedded on a concrete stringer біо. thick. 
The cables used for connecting from the feeder pillars to 
the trolley wires are °!/,, S. W. G. rubber insulated, heavily 
braided, and lead covered. Tho feeder pillars themselves 
are made up of a cast-iron box, which is raised 2ft. from 
the ground in those places where there is danger of the 
pillar being flooded due to the rains. Each pillar contains 
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the usual standard switches and connections mounted on a 
marble or slate switchboard. 

Rolling-Stock.—When converting from horse to electric 
traction, it was decided to adopt the train system, consist- 
ing of one motor and one trailer car, the former serving 
first-class passengers represented by Europeans and well- 
to-do natives who previously never made use of the tram- 
ways, and the latter providing accommodation for the old 
patrons. This system made it necessary to construct loops 
or triangles at various points of the lines for the turning 
of the trains. At present there are 171 single-deck 
motorcars, of which 96 are of the open type and 75 of 
the closed type. The motorcar bodies and equipments 
were made at the Preston works of Messrs. Dick, Kerr, 
and Co., and the trucks were furnished by Messrs. J. G. 
Brill and Co. 

The car bodies (Fig. 5) are of plain strong construction, 
made to suit the climatic conditions, teak wood being used 
throughout, as being impervious to the ravages of white 
ants. The closed cars have a total seating capacity of 70. 
The open-type cars, which have a seating capacity of 40 
passengers, are single-ended with the entrance from one 
side only, this being dictated by the loop system that was 
adopted. 

The electrical equipment for each car, as manufactured 
by Messrs. Dick, Kerr, and Co., consists of two motors 
with one controller and all accessories. Esch motor has 
a normal output of 25 h.p. under the standard rating. It 
might be pointed out that the motors have had to stand 
very severe operating conditions due to the heavy rains, 
which during the rainy season flood certain parts of the 
city to a depth of several feet, as already mentioned above. 
Heavy showers come on so rapidiy, that the drainage 
system is incapable of satisfactorily coping with excess of 
water, which makes it difficult at times to get the cars out 
of the low-lying districts, which flood in remarkable short 
space of time. 

Power Station —The situation of the power station with 
respect to the tramway system can be seen on Fig. 1, and 
the general lay-out of the station plant on Fig.6. The build- 
ing is a brick structure, covered on the outside and inside 
with sand plaster, the usual form of building construction 
prevalent in India. The chimney is constructed of brick, 
and has a height of 150ft., inside diameter at top 7ft. 6in., 
and the base of the chimney is 36ft. square. 

The equipment of the engino-room at present consiste of 
three main engine dynamo units of the same design, in 
addition to which there is a supplementary unit of smaller 
capacity, suitable for supply ing current during the hours when 
tbe traffic is light, and likewise in working in conjunction 
with two of the large units to carry the maximum load in 
the station, thus leaving one large unit in reserve. The three 
large engines are of the horizontal cross compound con- 
densing type, with dynamo and flywheel located between 
the bigh and low pressure sides of the engine. They are 
of the Yates and Thom type, and ran at 90 revolutions per 
minute with a working pressure of 120lb. per square inch, 
and under these conditions the engines develop at their 
most economical operating point about 675 ih.p. They 
are, however, capable of working satisfactorily up to 
950 i.h.p., representing 25 per cent. overload. The cylinders 
are 21in. and 40in. in diameter, with a stroke of 3ft. біп. 
The valve gear for working the admission valves is a well- 
tried release or trip gear of the improved Dobson” type, 
consisting of hardened-steel catch plates attached to blocks 
which are connected by links to the steam valve lovers, and 
have also spindles or rams coupled to the dash-pot pistons. 
The governor is of the quick-apeed type with contre 
weight and cross arme, designed so as to give the necessary 
sensitiveness, combined with ample power to overcome 
the resistance of the tripper gear. A sensitive knock-off 
appliance is fitted to the governor arranged to disconnect 
the trippers and hold them in such a position as to prevent 
steam being admitted to the cylinders, in case the 
ergine should attain an excessive speed, or an accident 
happening to the governing gear. Tho flywheel is 
about 16$ft. diameter, constructed in sections, and 
has a weight of about 29 tons. The smaller engine 
is of the Robb-Armstrong automatic cut-off tandem 
compound side-crank D.C. type. The indicated horse- 


and 
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power is 250, with 1551, initial pressure when cutting off at 
about one-third stroke in high-pressure cylinder at 200 
revolutions per minute. 

Each of the three large generators constituting part of 
the main unit isa standard direct-coupled continuous-current 
railway generator, as manufactured by Messrs. Dick, Kerr, 
Co. The normal output of each of these generators is 
500 kw., the normal current load rating being that with a 
working E M.F. of 550 volts at the terminals of the 
machine. Esch of these generators can safely carry 25 per 
cent. overload for an hour without injurious heating. The 
efficiency of each generator is about 95 per cent. fall load 
and about 954 per cent. half load. The generator which 
ie coupled to the smaller engine unit has a capacity of 
150 kw., and is direct coupled to the engine, the general 
arrangement and mechanical and electrical features of this 
machine being practically the same as those for the larger 

i 


units. 

Tho switchboard is of the panel type, constructed of 
enamelled slate and supported by an iron framework, the 
whole placed on a gallery at one end of the engine-room 
and overlooking the same. The board consists of four 
generator panels, one main output panel, ten feeder panels, 
one lighting panel, one motor panel, three negative booster 
panels, and one Board of Trade panel. The general 
arrangement is shown in Fig 7. For assisting the rail. 
return distribution, so as to comply with the regulations, 
which are that no part of the track return should show a 
greater drop than seven volts, three boosters have been 
installed, connected to the track by insulated return cables. 
These boosters have a respective capacity of 800 amperes 
at 80 volts, 300 amperes at 120 volts, and 300 amperes at 
70 volts. The engine-room is spanned with the usual over- 
head crane, designed to lift 15 tons, the manipulation being 
accomplished by hand. 

In the boiler-room there are at present six boilers of the 
Galloway (Lancashire) type, 30ft. long by 8ft. in diameter, 
the interior consisting of two furnaces joined into one 
Galloway flue, the furnaces being 3ft. дїп. in diameter, solid 
welded longitudinally and flanged transversely. To the 

resent plant bas just been added one Babcock and Wilcox 
boiler, which will not only help out the present installation, 
but will form part of the large extensions to the entire 
plant, which will be touched apon below. There are three 
Weir's patent direct-aeting feed pumps, each having ample 
capacity to supply water for four of the boilers, thus leaving 
one in reserve for the present nominal output of the power- 
house. The pumps are 7in. in diameter by 94in. steam- 
cylinder, and have a stroke of 18in. Each pump is capable 
of delivering 50,0001. of water per hour. Ample cold 
storage is provided by bunkers immediately opposite the 
boiler fronts, it being possible to store sufficient coal to 
operate the plant for four weeks. In connection with the 
boiler plant a Green's economizer, consisting of 480 tubes, 
is provided. 

The condensing plant is located in the basement of the 
engine-room, and consists of a surface condenser of sufficient 
eapacity to deal with the exhaust from all three main 
engines, together with two steam-driven air-pumps (each 
having a capacity of two units), and two electrically-driven 
centrifugal circulating pumps, each pump being capable of 
discharging 72,000 gallons of water per hour through the 
condensers, and up to the water inlet on the cooling 
towers. The pumps are mounted on a self-contained bed-plate, 
with a 35-h.p. motor coupled direct. This plant, in conjanc- 
tion with the cooling towers described below, is calculated 
for condensing 36,0001b. of exhaust steam per hour. When 
this amount of steam is being condensed, and the pamps 
are working at full speed, a vacuum of about 2110. to 22in. 
is obtained in the condenser during the cold season, when 
the atmosphere is dry. During the rains, however, the 
humidity in the atmosphere is large, and, in consequence, 
the efficiency of the vooling towers is very much reduced, 
making it possible to attain a vacuum of only 18in to 19in. 
with maximum load in the station. At present there are 
two towers with fan draught installed for the purpose of 
cooling the water from the condensers, one being of Klein's 
patent type, the other, which was recently installed, being 
of the Zschocke type. Both are rectangular towers 25ft. 
by 20ft. by 40ft. high, divided into two sections. 
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Four car-sheds, located at various extremities of the 
system, have been provided to house the present rolling- 
stock. The principal shed is that at Nonapookur, located 
on the same premises as the power station. Adjoining the 
sheds are the workshops, smithy, foundry, paint and wood- 
working shops, armature-winding department, eto., and it 
is here that all extensive repairs to car bodies, trucks, 
and equipments are carried out, the other three sheds 
attending to small petty repairs to controllers, lights, and 
miscellaneous equipments. The Nonapukur car-shed and 
workshop is shown in Fig. 8 Extensions are now being 
made to the existing building to acoommodate the rolling- 
stock which has been and will be added to the present 
equipment, due to the increased service which will shortly 

ə run. 

Extensions to System.—To provide sufficient power for 
additional trains which will have to be run to cope with 
the steadily increasing traffic demands on the existing 
lines, and also for the tram service on Harrison- road and 
several new suburban lines which will be opened in the 
near future, the power station is being considerably 
increased, three-phase alternating-current generators being 
installed generating 6,600 volts direct, the current being 
transmitted to several rotary converter sub-stations in 
outlying parts of the city by means of duplicate three-core 
cable laid separately on the solid system in earthenware 
troughing. ese extensions to plant will form the subject 
of a future article. 


SWANSEA ELECTRICITY UNDERTAKING AND 
TRAMWAY DEPARTMENT.* 


BY C. А L. PRUSMANN, M I. F., A. M. I. M E., BOROUGH 
ELECTRICAL ENGINEER, 


BUILDINGS. 


The buildings situste at the Strand generating station 
comprise the following: pump-room, boiler-house, econo- 
miser shed, engine-room, battery-room, test-room, mess- 
room, store-room, coal stores, joiners’ shop, chief engineer's 
offiee, assistant and charge engineers’ office, clerk’s office, 
timekeeper's office, bathroom, lavatories, weigh - room, 
passages and corridors, yards, and chimney shaft. 

Pump-Room.—The pump-room is equipped with (1) one 
three-throw pump by Messrs. Yates and Thom, driven by 
а shunt-wound motor by Messrs. the British Schuckert 
Company. The pump is capable of delivering 2,000 
gallons of water per hour through an economiser against 
a boiler pressure of 1601Ь. per square inch. (2) One 
three-throw pump by Messrs. Yates and Thom, driven 
by a single-cylinder engine by Messrs. Yates and Thom. 
The pump is pens of delivering 2,000 gallons of water 
per hour through an economiser against a boiler pressure of 
160lb. per square inch. (5) One steam-driven “ Weir" 

ump, capable of delivering 4,000 gallons of water per 
our through an economiser against boiler pressure of 
160lb. per square inch. All the above pumps receive their 
supply of water from tank situated above the pump-room, 
which tank is constructed in two divisions; the whole 
having the following dimensions, 28ft. by 7ft. by 11ft. 
This tank is supplied with water from the town mains, 
passing through “Kennedy” water-meters. The steam 
supply to the pumps is in duplicate, and the arrangement 
of feed pipes is such as to admit of the pumps delivering 
boiler f to the boilers, either direct into the boilers or 
through the fuel economizer. 

Boiler-House.— The boiler - house is equipped with five 
s Lancashire ” boilers by Messrs. Yates and Thom; each 
boiler is 30ft. long and 7ft. 6in. diameter. They are 
designed for generating steam at a pressure of 160lb. per 
square inch. The furnaces are arranged for hand firing, 
natural draught being employed. The fuel is tipped in 
front of the bollers through the iron doors adjoining the 
rallway siding, along which the coal trucks are brought. 
Each boiler is fitted with duplicate water-gauges, duplicate 
boiler feed check valves, and a pressure gauge. The boilers 
supply steam to the engine-room by means of duplicate 
ranges. А 

* Paper read at а district meeting of the Incorporated Association 
of Municipal and County Engineers at Swansea, July 14. 


Economiser Shed. — The economiser shed is fitted with 
an economiser by Messrs. Green and Sons, consisting of 
190 tubes, designed for working in conjanction with the 
aforementioned boilers. This economiser is fitted with full 
complement of valves, fittings, etc. The scrapers of the 
economizer are driven by a 1-h.p. motor, by Messrs. the 
British Thomson-Houston Company. 

Engine-Room.—The present engine-room is equipped with 
the undermentioned machinery, plant, switchgear, eto. : (1) 
One 75-kw. shunt-wound multipolar British Schuckert 
dynamo coupled direct to a high-speed throe-crank com- 
pound Willans " enclosed - type engine, running at а 
speed of 450 r.p.m. This steam generator is suitable for 
lighting purposes only. (2) Oae 225-kw. shant-wound 
multipolar British Schuckert dynamo, coupled direct to a 
marine triple-expansion open-type engine, by Mesars. J. 
and H. Maclaren, running at a speed of 150 r. p. m., and 
capable of developing 450 i.h.p. This steam generator is 
suitable for tramway and lighting purposes. (3) Two 
600-kw. shunt and compound wound multipolar “ British 
Westinghouse” dynamos, coupled direct to two marine 
triple-expansion open-type engines, by Messrs. J. and H. 
Maclaren, running at a speed of 125 r.p.m., and capable 
of developing 1,100 i.h.p. each. These steam generators 
are suitable for both lighting and tramways. The above 
engines are designed for a pressure of 1601Ь. per square 
inch at the engine stop-valves. All four engines are 
arranged to work either condensing or non-condensing. 
The 75-kw. steam generator is fitted with a three-throw 
jet condenser, by Messrs. Yates and Thom, which is driven 
by means of a 15-b.h.p. shunt-wound olectric motor, by 
Messrs. the British Schuckert Company, coupled direct to 
the condenser. The 225-kw. steam generator drives, by 
means of four 1 zin. ropes, a jet condenser by Messrs. 
Yates and Thom. Each of the two 600-kw. steam gene- 
rators drive, by means of links worked off the intermediate 
eross-head, a surface condenser by Messrs. Maclaren. In 
all cases the circulating water for the condensers is obtained 
from the north dock. Before leaving the main steam- 
engines and dynamos, it may be of interest to note that 
when the destructor works engine and dynamo are in 
operation the condition of affairs will be as follows: One 
of the 500-kw. generators will be utilised for lighting. The 
225-kw. generator at the destructor works will supply 
those tramways for which the Corporation have to find 
electrical energy, leaving at the Strand station one 600-kw. 
generator, to act as a stand-by to both lighting and 
tramways, and а 225-kw. and a 75-kw. generator to meet 
immediate future demands for lighting. It will, there- 
fore, be seen that both the lighting and the tramways will 
be worked with a minimum of stand-by plant, which 
means an important reduction in the amount of capital 
charges. Leaving the main generators, and turning to 
the smaller electrical plant, this consists of: (4) One motor 
booster for the purpose of charging the batteries, the 
booster side having a capacity of 165 amperes at 185 volte. 
The motor side consists of a shunt-wound motor. The 
combined motor booster is by Messrs. the British Schuckert 
Company, running at a speed of 765 r.p.m. (5) One 40-kw. 
shunt-wound balancer, by Messrs. tho British Schuckert 
Company. This machine is utilised for taking up the 
difference in load on either side of the three-wire system, 
and runs at a speed of 550 r.pm. (6) One negative 
tramway booster, for the purpose of keeping down to within 
Board of Trade requirements the difference in pressure 
along the tramrails. This booster has a capacity of 
250 amperes at 35 volts, and is by Messrs. D. Bruce 
Peebles and Co. (7) One milking booster. This is a 
portable booster for charging up individual cells of the 
battery, made by Messrs. the British Schuckert Company. 
(8) The main lighting switchboard. This is situated on 
the south wall of the engine-room, and is by Messrs. the 
British Schuckert Company, and comprises: three main 
feeder panels, one battery panel, one balancer panel, one 
total output panel, one motor booster panel, and eight mein 
feeder panels. In addition to the above panels on the 
main lighting switchboard, there are two generator panels, 
and one feeder panel, by Mesers. the British Westinghouse 
Company. The whole of the above mentioned are fitted 
with the full complement of recording instzuments, safety 
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devices, switches, fuses, general instruments, and appliances. | crane, by Messrs. Carrick and Ritchie. It will be observed 
The street arc lighting board is distinct from the main | that a certain space of the engine-room has not been tiled. 
board, and is arran for controlling six series of arc | In this space it is proposed to fix the high-tension alter- 
lamps, consisting of nine lamps to a series. (9) The new | nators, driven by continuouscurrent, low-tension motors 
tramway switchboard. This is situated on the cast wall of ! for supplying electrical energy to the outlying districts. 


Yront View of UT Swansea Rlectricit Works. | 
the engine-room, and is by Messrs. Dorman and Smith. Battery-Room.—The battery. room is situated on t 

The whole of the switchgear, instruments, etc., on this | side of the 5 contains 258 cells did 
board are mounted on blue marble. The board comprises | up in two halves on either side of the three-wire system. 
one Board of Trade panel, one negative booster panel, one | The capacity of the battery is 650 ampere-hours, and is 
panel for the motor of the negative booster, one total! by Messrs. the Tudor Accumulator Company. 


ылып. 


Ow 


Engine Room, Swansea Electricity Works, showing Generators. | 


output pane and two feeder panels, containing two feeders | Test- Hoom.— The test-room is situated on the 

on each panel. The back of this board is particularly free | on the south side of the engine-room, and is шн with 
to access, for inspection, overhauling, etc. (10) The steam | numerous instruments for carrying out meter, aro lamp, 
to the engines is carried along the east and west sides of | mains installation, and dynamo tests. | 

the engine-room by means of duplicate steel pipes on either | Coal Stores.— The present coal stores are adjacent to 
side, fitted with full complement of valves, etc. (11) The | the south side of the boiler-house and are eapable of storine 
engine-room is spanned by means of a 10-ton hand travelling | approximately 200 tons of coal. 
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FEEDERS AND DISTRIBUTING MAINS, 

The supply of electrical energy to the town for lighting 
parposes is delivered by means of (1) Eight main feeders 
and six sub-feeders—The whole of these feeders are of the 
hygroscopic, triple-concentric, lead-covered type, and are 
drawn into 3in. Albion Clay” and " Doulton” earthen- 
ware ducts. The cables are by Messrs. Callender's Cable 
and Construction Company, and vary in size from the 
largest, 0°4, 0°2, 0°4 square inch, to the smallest 0'2, 0'1, 


cables used are 0°022 concentric and 0°05, 0°025, 0 05 
triple concentric. (5) Feeder cablee—These are conn 

to the distributing cables by means of feeder pillars fixed 
above the surface of the footways, and when these 
distributing cables are required to be disconnected, this is 
effected by means of underground disconnecting network 
boxes fitted with footway and roadway frames and covers. 
All feeder pillars and underground fittings are by Messrs. 
Callender’s Cable and Construction Company. 
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0:2 square inch. (2) Main feeder cables crossing the 
north dock and the new cut—These are of the single- 
core, submarine, double-wire, armoured type, by M 
Callender's Cable and Construction Company, and are la 
direct in the bed of the north dock and new cut. (3) 
Distributing cables—These are fed by means of the above- 
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Switchboard Gallery, Swansea Electricity Works, showing Lighting and Traction Boards, 
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CoNSUMERS' METERS AND INDICATORS. 
Consumers have fitted in their premises (1) meters 
made by one of the following: Messrs. Chamberlain 
and Hookham, Ferranti, Aron Meter Company, Reason 
Company, and the Bastian Meter Company; (2) indicators 
of the “Wright” type, made by Messrs. the Reason 


View of Engine Room from Switchboard Gallery, Swansea Electricity Works. 


mentioned feeder cables, and are of the fibre insulation 
hygroscopio, lead-covered type, laid in U-shaped earthen- 
ware troughs, filled in with bitumen, and finally covered 
by means of tiles. The cables have a sectional area of 
0*1, 0°06, 0'1 square inch. (4) Service cables—The service 
cables are triple-concentric, and concentric, hygroscopic 
fibre insulation, lead covered, and laid in a similar manner 
to the distributing cables. The sectional area of the service 


| Company; (3) Reason fuse boxes are used in consumers 
premises. 


EQUIPMENT IN ENGINE-ROOM AT DESTRUCTOR WORKS. 


The equipment at the destructor works engine - room, 
which is to supply electrical energy to the new tramways 
and light railways, will consist of a 225-kw. engine and 
dynamo. This engine and dynamo have been removed 
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from the Strand generating station, and so altered to 
enable it to meet tramway requirements. A tramway 
switchboard will be installed, which is a duplicate of the 
one at present in use in the Strand station, also tramway 
booster. The steam to the generating set at these works 
will be obtained from the boiler, which in the ordinary 
way will generate steam by means of refuse, and the 
steam-pipes connecting this boiler with the steam-engine 
will be laid underground from the boiler in the destructor 
works to the engine- room. The engine-room at the 
destructor works is equipped with an eight-ton crane, by 
Messrs. Herbert Morris and Bastert. The building at 
these works, as far as the electricity department is 
concerned, comprises engine-room, offices, stores, and 
lavatories. 
TRAMWAY OVERHEAD EQUIPMENT. 

The Swansea Corporation have nearly completed some 
12 miles of electric tramways and light railways. The 
bulk being now in operation, and the remaining section it 
is hoped will be open in the near future. The overhead 
equipment of these tramways and light railways has been 
carried out by span-wire and bracket- arm construction ; 
no centre poles have been employed, and no bracket arms 
over 15ft. біп, have been used. The line has been erected 
for straight under-running trolleys, with fixed trolley heads. 
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| ment, cables, eto, and who supplied electrical energy to 


the tramways from their own generating station. The new 
tramways and light railways are leased to the company 
under certain conditions existing between the company 
and the Corporation, the company supplying electrical 
energy to certain portions of the new lines, and the 
Corporation supplying the remainder, and а very consider- 
able length of the old оше. lines аге now being 
supplied by the Corporation. It will, therefore, be seen 
that the tramways and light railways in Swansea are 
supplied by means of three distinct generating stations, 
two of which are owned by the Corporation, the third by 
the company. The two owned by the Corporation are 
the main generating station situated in the Strand and 
at the destructor works. In the ordinary courss those 
sections of tramways which the Corporation have to 
supply with electrical energy will receive a supply from 
the destructor works. The main station will take up the 
supply on those occasions when the load on the tramways 
is too great for the destructor works to deal with or 
when the destructor works are shat down for repairs, 
overhauling, etc. As far as possible, arrangements have 
also been made to enable the tramway company's station 
to supply current to those sections, which in the ordinary 
course receive their energy from the Corporation works, 
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Electric Tramcar, Swansea. 


Owing to the peculiar atmospheric conditions which prevail 
in Swansea on account of the various works in the neigh- 
bourhood, it has been deemed advisable to use only 
phosphor-bronze for span and guard wires, as against the 
usual practice of steel wire, as it has been found that the 
life of a steel wire under the conditions in Swansea is very 
short indeed. This course, undoubtedly, has added very 
considerably to the cost of construction, but it is hoped 
that the maintenance of the overhead equipment will be 
very much reduced on this account, and the life greatly 
prolonged. The size of the trolley wire used is 2/0 S.W.G. 
Double insulation is used throughout. The whole of the 
rails are bonded by means of 4/0 “Chicago " crown bonds. 
Two bonds being used at each fishplate. The track is 
cross-bonded, and clear way bonded every 40 yards. 
Special bonds are used at all points, crossings, junctions, 
etc. Every third tramway pole is earthed on to the rails. 
In accordance with usual practice, the line is divided up 
into half-mile sections, and is fed at a pressure of 550 volts. 
The tramways and light railways in Swansea are interest 
ing from one or two standpoints. Prior to the laying 
down of the Corporation tramways and light railways, 
the electrical tramway system was entirely in the hands 
of Messrs. the Swansea Improvements and Tramways 
Company, who owned the whole of the overhead equip- 


in the event of a breakdown happening at the Corporation 
works, and vice vers. By adopting this course, it will be 
seen that the amount of stand-by plant is reduced to as low 
as possible, as the spare machinery at the Strand station 
will act as a stand-by to both tramways and lighting. It 
is, of course, assumed, and the writer believes safely so, 
that a breakdown to lighting and tramways will not occur 
simultaneously. The remaining points in connection with 
the new light railways which should be mentioned are, 
namely, running cars over the drawbridge spanning the 
north dock lock, and the swingbridge crossing the River 
Tawe. Та the case of both these bridges, the current is 
automatically disconnected and connected, when the 
bridges are open and closed, in such a manner as to make 
it impossible for a car to approach the dock or the river to 
within a dangerous distance while the bridges are open. 
The writer is not aware that a similar case has had to be 
dealt with in any town in the United Kingdom. The 
work of installing the overhead equipment has been 
entrusted to Messrs. Dick, Kerr, and Co. It is interesting 
to note that all the tramway poles have been made in 
the town—namely, by Messrs. the British Mannesmann 
Tube Company. 
TRAMWAY CABLES. e 
The whole of the tramway cables for the Corporation’s 
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new tramways and light railways consist of vulcanised, 
non-hygroscopic, unsheathed cables, laid solid in 2}in. 
earthen troughs filled in with bitumen, and finished off 
with tiles on top. Alongside all of these cables in every 
case have been laid a number of “Albion Clay” 3in. 
earthenware conduits, so that in the event of extensions 
being required in the fature, cables will be able to be 
drawn into these spare ducts without the reopening of any 
roadway except at intervals of approximately 100 yards, 
where it may be required to build draw-pits. This, how- 
ever, will cause very little, if any, inconvenience to traffic 
cf any description. The reason that these draw-pits have 
not been put in during the laying of the spare ducts, is 
on account of the fact that possibly the spare ducts may 
not be required for a considerable time, and, therefore, in 
the meantime, the capital outlay of the draw. pita and 
frames and covers is saved, and if these are required at 
a future date, they can very easily be installed. It is 
interesting to note that the whole of the tramway cables, 
after entering the Strand generating station, are kept 
absolutely distinct from all lighting cables, and are laid in 
& separate trench very easy of access. It is, therefore, 
quite impossible to make the mistake, in the case of an 
emergency, either to lighting or tramway cables, of 
confusing the two sets of mains. 


ELECTRIC TRACTION IN GERMANY. 


According to the latest statistics published in the Elek- 
trotechnische Zeitschrift, it appears that the towns and 
districts in Germany provided with electric tramways or 
railways numbered 138 on Oct. 1, 1904, an increase of four 
as compared with the returns for 1903. The length of 
route covered has increased about 100 km., amounting to 
3,800 km. The number of motorcars employed has increased 
from 8,702 to 9,034. This increase is not in proportion to 
that of the length of route traversed, whence it may be 
dedacted that the traffic on the older lines has increased in 
average density. The total output of the generating plant 
available for traction load has increased by only about 
14 per cent, while the total output of accumulators on 
traction load shows an increase somewhat greater in 
extent, the total accumulator capacity installed amount- 
ing on the date in question to 39,809 kw. The 
small increase in generator output is accounted for 
by the fact that the Hanover tramways return only 
4,555 kw. as against 10,065 kw. in 1903. No material 
change has occurred in the system of working most in 
vogue. There is a strong tendemey to abandon conduit 
and accumulator systems in favour of the overhead trolley 
throughout for street railways, principally for reasons of 
esonomy. Mixed working by trolley and accumulator cars 
- is retained only in Dresden, while trolley working in con- 
junction with sections of conduit line exists in Berlin, 

resden, and Dusseldorf. The reliability of the conduit 
system as compared with that of the overhead trolley line 
leaves much to be desired, according to German experience, 
so that its entire substitution by the last-named ів 
apparently only a question of time. Lead and return 
overhead conductors are provided over sections of the 
Königsberg lines. Accumulator traction pure and simple 
on tramways is retained only on a section 4'2 km. long in 
Bremerhaven, while the remaining portion of the system, 
comprising some 11:4 km. of track, is still worked by 
horses. It is, however, intended to equip the whole of the 
lines for the overhead trolley system of working. Oda the 
other hand, it is interesting to note that accumulator 
traction has held its own on railways proper, and even been 
extended in some instances. The Ludwigshafen-Munden- 
heim local railway still retains its service of accumulator 
cars after 10 years’ experience of their working. This line 
has a length of 5:2 km. It maintains two cars, one being 
equipped with two motors of 12 h.p. each, and the other 
with one motor of 20 h.p. No figures are given as to the 
cost. Further, the Kgl. Bayer-Pfii'z Railways have accumu- 
lator traction on 10 sections of line, with a total length of 
288 km. In this case six accumulator cars are employed, 
each equipped with two 40-h.p. motors. These cars act 
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as auxillaries to the steam-hauled trains for local service on 
the main and branch lines of the system, ordinary passenger 
cars being attached to form trains when necessary. Similar 
services are being tried, more or less experimentally, on the 
main-line sections Augsburg-Gessertshausen, Karlsruhe- 
Graben, and Dresden- Cossebaude. A third rail is used on 
the main-line section Berlin.Grosz-Lichterfelde, and on the 
Berlin elevated and underground railway; while an iron 
conductor rail is also employed on the Barmen-Elberfeld 
suspended railway. It is noteworthy that single-phase 
alternating current continues to gain ground. Due to the 
successful trials on the main-line section Niederschón- 
weide-Spindlerafeld, this system has been adopted for the 
Hamburg-Altona Railway and its extensions, the work being 
already in hand. Moreover, single-phase has been sub- 
stituted by the Siemens-Schuckert Co. for the three-phase 
system of working formerly employed on the Murnau- 
Oberammergau local line. Other traction plants of similar 
type have been installed by German engineers in 
Austria, Belgium, and elsewhere, and plans are in 
hand for the introduction of the same system on the 
Berlin town and ring railway. With re to traction 
without rails, minor difficulties, it appears, have been over- 
come, and the system is now giving satisfaction in working. 
Experience so far also promises commercial success, but it 
is too early to speak of definite results. In all, there are 
six routes worked on this system, having a total length of 
217 km, the carriage of goods being the principal use to 
which the cars are put. | 

It remains to add that the large volume of traction work 
in hand promises well for future returns from a relative 
point of view. 

———— — 


GRIMSBY ELECTRICITY ACCOUNTS. 


In the accounts of the Grimsby Corporation electricity department 
for the year ended March 31. 1905, the total capital expenditure to 
that date is stated as £80,937. Abstracts of the revenue account, 
balance-sheet, and statement of electricity, sold, ete. are appended. 


Dr. Expenditure B ad 
To generation cf electricity .....................—.—.—.... . 5,014 3 9 
Distribution of electricity ................ . . . . 255 3 6 
Attending and repairs to public lamp . 654 5 2 
Rents, rates, and taxes . 317 8 4 
Mensgement expenses, salaries, ө0..................-...... 835 11 4 
Law expenees negotiating 1оапв................................. 172 17 3 
Special chargee—insurances, eto. - 76 18 0 

5,0024 7 4 

Amount set aside for bad debts........ . os o mses oos — 68 0 1 
Balance carried to profit and loss account .................. 5,786 7 3 
£10,878 14 8 

Or. Income. £ ad. 
By sale of current by meter .. . . . . 10,446 11 0 
Rental of meters and sale of lamps ......................... . 277 6 7 
Discount received — . 4 . 154 14 9 
Balance from last acoount . . rmt ji 2 4 

£10,878 14 8 
GENERAL BALANCE-BHEET. 

Dr. Liabilities, £ s. d. 
Capital acoount—amount received... saoe. 79,000 0 0 
Sundry creditors ... .. . . . . +» . 2500 4 3 
Balance at credit of net revenue account, s.» s sas swe s eo s ae s o+ 895 5 9 
Sinking fund socount.................. 2 oeo . 6,841 9 6 
Provision for bad debts ................—..... eene 0 1 

£89,505 19 7 

Or. Assets. £ s. d. 
Capital account —amount expended for works ............ 80,937 15 6 
Stores оп an deoa rA SUO Vr It вано REA ve AT ives ; 7 8 
Sundry debtors for current ворр!їе4......................-..-. 2910 12 4 
Other debtors сонан ы era eara Sena et eae eo pee Е 208 41 
Securities held (cost prioe)..........- . .. . oe 0 o0 1,390 17 10 
Sinking fund on deposit... . . e — 1.918 8 0 
Gn, 8 - 87 13 4 

£89,505 19 7 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity generated in B. T. U. .. . 1.159, 144 
Private consumers by meter... 458,221 

Quantity =з] Pablie lighting. . 102,986} 1,024,982 

Traction | : 
Quantity used on works. . . . nmt = 58, 087 
ташу ur acoounted for. t . " 16,045 
otal mazimum supply demanded (kilowatts) ......—...... 647 
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* THE ACCOUNTANT" AND DEPRECIATION. 


It is with a feeling somewhat akin to despair that we 
challenge the Accountant to make good its position with 
regard to municipal work, and especially in regard to 
depreelation of tramways. In its last issue it has a leading 
article on Municipalities and Depreciation,” the tenor of 
which is, if our memory serves us correctly, of the same 
character as of many a previous article in ite columns. 
The Accountant aspires to the position of autocrat in the 
cult of accountancy. To venture to differ with its dogmatisms 
is to put oneself into jeopardy. A slip is serious, and will 
result in the one who slips being pilloried to all eternity 
as far as it is possible for the Accountant to do so. 
Still, the subject is of importance, and must not be 
left in the slip-shod position it holds, where every 
writer and speaker defines everything as it pleases him 
in order to make his own саве good, At present there 
ie no shadow of agreement anywhere, but on this point 
dogmatism. From our reading of the Accountant we 
gather that all municipal accounts are kept in a childish 
manner, while co ing companies’ accounts are flaw- 
less. Is it possible to get a common starting point—where 
all are agreed—then to see wherein we differ in the various 
divergencies from that point? Municipal action is open 
to enough adverse criticism without innuendo or variant 
definitions. Here is a problem for the Accountant. The 
B.E.T. is a company ; the Brighton concern is that of a 
municipality. Both keep accounts. The accounts such as 
they are can be examined. Will our contemporary with its 
wealth of expert knowledge examine these seta of accounts 
and pronounce which treats depreciation in the best manner ! 
We also want to know what really a compulsory sinking 
fund is if itis not compulsory depreciation? If, as we for 
the moment dogmatically assert, a sinking fund is deprecia- 
tion, the minor question may arise, is it too small? So far 
as a municipality is concerned, the question of enough is 
settled by a higher authority; hence if the amount is in 
the estimation of the Accountant not enough, its work 
should be to prove its case to the higher authority. "What 
exactly does the Accountant mean when it writes abont 
depreciation? Till we get that definition we cannot tell 
how far the snoering suggestiveness of the phrase “ certainly 
ought to be no difficulty in showing very substantial profits * 
is warranted. A large part of the article we have referred 
to merely discusses a verbal quibble. The Accountant says: 
“We altogether fail to grasp the point of the argument.” 
If that be quite true, it means that the writer is incompetent 
to criticise ; but is it? We feel grave doubts on this point. 
The committee criticised says that repairs are made out 
of revenue. The engineer says no extensive replacements 
will be required for five or six years, also that revenue is 
increasing. The suggestion of the committee is, rightly 
or wrongly, that the increasing revenue will be safficient to 
meet any demands for repairs, etc., even at the end of five 
or six years ; and, therefore, no further special provision is 
necessary. The so-called dead charge is surely partly 
or wholly met by the sinking fund, and does not 
need any separate fund unless the sinking fund is 
shown to be too small. The whole case may be summed 
up in a few words. Municipal affairs are to be condemned, 
and the mode of condemnation is to discuss “depreciation” — 
a blessed word like Mesopotamia—which nobody defines or 
understands. Nothing the municipalities can do in their 
accounts amounts to depreciation, and any lapee in the 
accounts is due to lack of depreciation, but what the change 
is to be in order to conform to abatract requirements neither 
the Accountant nor any of the opposition ever tell us. If 
the respected opponents to municipal trading will tell us 
that such trading is neither fish, fowl, nor good red herring, 
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and that trading of any kind involves risk, we will agree; 
but to be continually harping upon a string that only existe 
in the imagination of dreamers serves only to rouse the 
combative instincts of those who want to get at the truth, 
and only the truth. The one great question so far as 
accounts are concerned is, are they clear enough to show 
solvency or insolvency? Ie there absolute certainty that 
assets are equivalent or more than equivalent to liabilities? 
The question of the rights or wrongs of municipal trading 
is another matter. 
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CORRESPONDENCE. 


ADDRESS WANTED. 


Will * W. J. H.,“ the writer of an article entitled © Notes 
on the Care and Management of Dynamos.“ recently 
published by us, kindly send his full address.—[E»p. E. E.] 


ROYAL COMMISSION ON LONDON TRAFFIC. 


In our last issue we published a résumé of the report of 
the above Commission desling specially with their recom- 
mendations as to tramway extensions and road improve- 
ments. Ln 

With respect to tube and other underground railways, 
the adequacy of the central urban facilities of transport for 
the distribution of passengers arriving at the main-line 
stations in London is discussed, with the conclusion that 
after the underground railways now under construction or 
in process of electrification are in operation, all the main- 
line terminals, with the exception of Paddington, Victoria, 
and Fenchurch-street, are sufficiently provided for. To 
meet the case of Victoria the Commission recommend 
the extension of the North-West London Railway from 
Marble Arch. 

In to urban railways the conclusion is stated as 
follows: “ We have come to the conclusion that, when the 
‘tube’ railways already authorised have been completed, 
with the addition of the lino we have suggested from 
Victoria to Marble Arch, the moet pressing requirements 
of railway communication within the oentral ares, as 
distin ed from the suburbs, will have been fairly 
provided for. We think, however, that greater attention 
should be pald to providing interchange stations wherever 
lines running north and south intersect those running east 
and west, and that wherever it is ble this acoommoda- 
tion for the publie should be afforded." 

The Commission then discuss the practicability of 
securing the construction of further underground railways 
in London. They express their reliance on private enter- 
prise to provide any extensions needed. All that is neces- 
sary is to see that no discouragement shall be created for 
private enterprise by the system of procedure under which 
railway undertakings are authorised, or by the imposition 
of undue burdens proposed on, or exaction of impossible 
conditions from, promoters. If public assistance is inevitable, 
and the Commission think that neither the construction of 
uoremunerative underground railway lines or the running 
of unremunerative trains should be laid on railway com- 
panies, the Commission suggest various methods of assist- 
ance—the remission of rates, direct subscription to capital 
or guarantee of receipts by local authorities, permission to 
railway companies to acquire Jarge tracts of land before 
development, and, in cases, permission for construction 
underneath the parks. 

The Commission then discuss the relative advantages of 
tubes and shallow railways under the four heads of (1) 
economy of cost of construction ; (2) avoidance of inter- 
ference with street traffic; (3) avoidance of damage to 
property ; (4) ventilation, convenience of access, etc. But 
althongh they report in favour of the shallow railway as 

nat the tube, they recognise that the construction of 
the former is in may cases quite impracticable. 

The Commission state that all large systems of mechanical 


traction can be worked most economically and with the 
greatest advantage to the public when they are under one 
and the same management, and believe that amalgamation 
can be carried out in such a way as to be profitable to the 
shareholders and advantageous to the public, bat they 
think that it should only be sanctioned on terms and con- 
ditions which fully secure the interests of the public. 


The Powers and Duties of the Proposed Traffic Board. 


The authority which the Commission recommend to be 
established should be a Traffic Board, and should discharge 
definite and practical duties. It should make a yearly 
report to Parliament on locomotion, transport, and traffic in 
“Greater London,” dealing with the whole subject, 
including such matters as the control of traffic, the 
regulation of the statutory powers of breaking up the 
streets for various purposes, the removal of any special 
obstructions to traffic, the provision of new lines of railway 
or tramway, and calling attention to any errors or over- 
sights in the maintenance of streets and roads on the part 
of local or street authorities. It would also deal with the 
question of street improvemente, nending street widenings 
and the construction of new streets, as well as the provision 
of н routes, and of facilities for dealing with oroas 
traffic, 

The most important function of the Board would be the 
preliminary examination, before consideration by Parlia- 
ment, of Bills seeking statutory powers for the construction 
or extension of то affecting the means of locomotion 
and transport іа “ Greater London." 

The Board would sit continuously, and Bills that required 
serious amendment could remain before the Board until the 
necessary antecedent formalities were completed. The 
Board would use its discretion as to suggesting amend- 
ments in Bille, iu order to bring the particular proposals 
before it into harmony with any generai scheme which 
might be approved for the provision of facilities for 
locomotion and transport in London. It would be at 
the option of the promoters of the Bill to accept or reject 
such suggestions. The Board could also with advantage 
settle, subject to the approval of Parlisment, all clauses for 
the protection of public or private intereste. On completion 
of their inquiry, the Board would pass on the Bill, with all 
amendments accepted by the promoters, to Parliament, 
accompanied by a report. The members of the Board, or 
any of them, or a representative of the Board, might be 
required to attend before select committees of Parliament 
to explain the grounds of their report or recommendations, 
and to give advice on any subjects referred tothem. The 
Board-would also deal with or report upon any questions 
which might be referred to them by a select committee of 
Parliament. 

If required to do so by Government or by a local autho- 
rity, with the approval of Government, the Board should 
prepare schemes for works for or in connection with or 
report upon the provision of means of locomotion or 
transport in any district. The Board might also hear and 
determine all disputes relating to through running or the 
interchange of traffic on or between railways and tramways, 
or as to by-laws, whether between | authorities or 
pe companies ; and could perform a useful service by 

itating and suggesting amalgamation or joint working 
under suitable conditions, which its position as preli 
ен of Bills would afford it special facilities for so 
oing. 

Tho services of the Board would be valuable in connection 
with the abolition of the veto" in the case of tramways, 
because the existence of such a body would at any rate 
lessen the objection to such a measure on sho pari of the 
authorities now possessing the veto.“ ough the 
nature of the duties which it is suggested the Board could 
perform have been indicated in general terms, the Com- 
mission strongly deprecate the idea that the list of duties 
is exhaustive. Experience and further consideration will 
doubtlees show that other duties may, with advantage, be 
added to those which they have mentioned. 

As regards the constitution of the Board, what is required 
for such purposes, in the opinion of the Commission, is a small 
number of spon y qualified persons, selected solely on the 
ground of their competence, and holding office for a çon- 
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siderable period, subject always to good behaviour. They 
suggest the Board sbould consist of a chairman and not 
more than four nor less than two otber members; and 
prefer that there should be not more than three members in 
all No member of the Board should engage in any basi- 
ness, or have any intereste, which might confl'ct, or appear 
to conflict, with tbe proper discharge of his official duties; 
nor should he be a member of any local authority in London; 
or bave any occupation which would limit the time which he 
could devote to the work of the Board. What appears, 
they think, to be really essential is that the members of 
the Board should be capable men of business, energetic, 
impartial, and able to devote, if necessary, their whole time 
to the work of the Board. The Board would keep in touch 
with all the local and other authorities in Greater London, 
aud maintain a friendly attitude towards them and towards 
all companies and persons that work railways, tramway», 
or other means for facilitating locomotion and transport. 
The cost of the Board, with that of its establishment, 
in excess cf the fees levied in connection with it, should 
es levied rateably from the local areas within its juriedio- 
tion. 
— . —— 


THE ADMINISTRATIVE COUNTY OF LONDON AND 
DISTRICT ELECTRIC POWER BILL. 
| (Continued from page 97.) 


Amongst other witnesses for the Bill was Sir WILLIAM 
WHITE. As director of Messrs. Swan, Hunter, and 
Richardson, shipbuilders, he was convinced of the advan- 
tage of electric driving for shipyards. His firm took 
power from the Tyneside company. A similar movement 
was taking place in other Tyneside sbipbuilding yards, 
and, indeed, among the industries of the district generally. 
This was owing to the success of the great system for 
supplying electric power established in that part of the 
country by the promoters of the present Bill. His firm 
paid rd. per unit for electrical power, and bad found it 
profitable to abandon their own generating station. The 
experience of Tyneside convinced him that the scheme 
before the committee would be beneficial to London. 

A number of manufacturers were also heard in favour of 
the Bill. | | 

Mr. J. FALCONAR, as director of the limited company 
formed to promote the Bill, explained the financial side of 
the scheme. His co-promoters numbered 70, of whom 42 
were London gentlemen largely interested in manufscturing 
enterprises, and the rest were gentlemen mostly connected 
with the Tyne. The amount firet suggested as sufficient 
for promotion purposes was £12,000, but this amount was 
afterwards increased to £50,000, of which £47,000 had 
been subscribed. That was the actual cash which had been 
subscribed up to the present, but the witness had no doubt 
that the capital of five millions sterling would be raised 
without difficulty. The promoters and their friends would 
take up the whole of the first issue without appealing to 
the public. So far as the financial side of the scheme was con- 
. cerned, the promoters had been advised by Baring Bros. The 
Newcastle Company had had no difficulty in raising a million, 
aud recently had obtained £350,000 for the Durham power 
scheme. He had carefully considered the purchase clause, and 
thought that the 50 years’ period was reasonable. The 
period recognised by Parliament under the Electric 
Lighting Act of 1888-89 was 42 years, and he had 
started with that as a basis, and having regard to the 
fact that one must expend one’s capital in anticipation 
to a much larger extent when dealing with a supply of 
electricity for power purposes than when dealing with 
lighting. Some allowance should, therefore, be made on 
that account. Under the Electric Lighting Acts there was 
no sliding scale, the companies being at liberty to make as 
much as they could out of the public during their period of 
concession. In such a business as was contemplated under 
the Bill there must be very heavy initial capital expendi- 
ture, and returns would not come in for some years. 
Success depended ороп liberal and prudent expenditure 
of capital as demards arose; there must be looking 
ahead, and "the promoters must be prepared to under- 
take the risk. The terms of purchase would be the 


amount of capital expenditure at the date of transfer 
certified by a Board of Trade auditor year by year. 
There would be considerable advantage in definitely fixing 
the terms. Investors would know what the purchase price 
would be. Much injary had resulted in the past from the 
doubt as to what a company would receive in the event of 
Жш Nobody knew the effect of the purchase clause 

the Tramway Act until the first term of 21 years ran 
out, and then there was great difference in judicial opinion 
even in the House of Lorde. The purchase clause had 
been submitted to the Board of Trade, aud certain verbal 
alterations had been made. As regarded opposition from 
local authorities, the following bad withdrawn their objec- 
tions to the Bill: the Borough Councils of Cheleea, Green- 
wich, Stepney, and Wandsworth, the borough of Croydon, 
the Urban District Councils of Barking Town, Grays 
Thurrock, Wanstead, Woodford, Chislehurst, Bexley, Ecith, 
and the Maldens and Coombe, the Raral District Councils of 
Croydon, Dartford, and Bromley, and the Essex County 
Council. The followin Som panice hed also withdrawn 
their opposition: the Kent Electric Power Company, the 
County of London Electric Supply Company, the County 
of Surrey Electric Power Distribution Company, and the 
Bromley Electric Power and Lighting Company. 

The principal sub-section in the clause for the protection 
of Croydon reads as follows: (1) The powers of the 
principal Acts and thie Act and of the Actas incorporated 
herewith shall not be exercised within the county borough 
of Croydon, except (a) for the purpose of obtaining access 
through the said borongh to places beyond; (b) for the 
purpose of supplying energy to railway companies whose 
lines pass through the said borough er to any dock, 
canal navigation, or Government . and (c) 
for the purpose of supplying energy to the Corporation by 
agreement only for the purpose of any tram ways, water- 
works, electrical or other undertaking. (2) Any electric 
lines proposed to be laid down by the company within the 
borough for the purposes mentioned in the preceding sub- 
section shall be laid down in such lines or routes as the 
Corporation and the company may agree, and such electric 
lines shall be laid in trenches of such reasonable dimensions 
as the Corporation in their discretion may direct in writing 
under their common seal, and the company shall be subject 
to any reasonable terms and conditions which the Corpors- 
tion may from time to time attach to any such consent.” 
The remaining sub-sections make the company responsible 
for moving mains in the event of street widening, and for 
avy damage done by the construction of malns to Corporation 
property. 

Under oross-examination, Mr. Faloonar said that there 
was nothing in the Bill to prevent the promoters making a 
profit by the sale of their right. The reputation of the 
promoters was, however, at stake. Two million pounds 
would suffice to start the undertaking. There were no 
provisional contracts or undertakings or understandings 
with German firme or anybody else; the promoters were 
untrammelled by any conditions ; manufacturers generally 
were their friends, and a good many local authorities and 
companies. 

The CHAIRMAN asked if the Board of Trade, through its 
auditor, would enforce a reasonable allowance for deprecia- 
tion of plant. 

Mr. FALCONAR said there could be no doubt of that, and, 
in further defence of the purchase clause, said it would 
protect the public against a recurrence of what took place 
when the water companies were bought up. In some cases 
water companies got three times the amount of their 
capital expenditure. Negotiations were proceeding with 
other companies in addition to those mentioned, but no 
further actual] agreements had been arrived at. 

Mr. C. PELHAM, the secretary of the Board of Trade, 
made a statement as to the purchase clause, but would not 
express any opinion officially. He did not go into the 
witness chair. He said that the Board of Trade had seen 
tbe promoters and had suggested certain amendments to 
the clause which would make it workable. At the same 
time the Board was not prepared to express any opinion as 
to the policy of the clause, as they had heard no evidence 
for and against it, and, consequently, had nothing to guide 
them. The only guide which the Board had in the matter waa 
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the recommendation of the Joint Committee that bulk under- 
takings should not be purchasable by the local authorities. 

t recommendation had been given effect to as regards 
power schemes generally. As to the price, the terms pro- 
posed by the promoters were certainly far more favourable 
than the terms of the 1888 Electric Lighting Act. He 
knew of no precedent for the price being fixed by the 
fature expenditure, and cautioned the case of the purchase 
of the bridges by the old Metropolitan Board of 
Works, when the price was fixed by the capital 
invested. That principle had also been adopted in 
the Bill promoted by the Government in regard to 
the Port of London. The Board of Trade was not, 
however, prepared to express an opinion as to whether 
that was the right method of fixing the price. It ought 
to be made quite clear that the depreciation fund at 
the time of purchase should go over to the purchasing 
authority. It was certainly reasonable that a power dis- 
tribution company should have a longer time than that 
given to an ordinary company working uoder the 1888 
Act. As to the desirability of having the clause at all, he 
could not at present give any opinion. 

After further evidence from Mr. FALCONAR and Mr. G. 
FARRER, of Messrs. Baring Bros., the case for the promoters 
was closed. The last witness said that his firm would be 
willing to finance the scheme. | 

Mr. FREEMAN, K C., representing metropolitan borough 
councils, opened the opposition to the Bill. 

Mr. C. Н. WORDINHAM was the first witness and 
criticised the Bill at length. He disputed the accuracy both 
of the capital outlay estimates and also those dealing with 
income and workiog costs. 
assumptions on which the promoters’ figures were based 
were incorrect. 
enormous demand for elestrical energy at jd a unit, 


and he considered that sufficient notice bad not been 
taken of the development of the gas engine as a soarce | 


af power. 


ELECTRIC WINDING MACHINES.* 
BY PROF, PAUL HABETS, OF BRUSSELS. 
(Continued from page 89.) 


ELECTRIC MOTORS FOR HAULAGE: THEIR STARTING 
PROPERTIES, 


The machines used for electric haulage are either three- | 


phase asynchronous motors or continuous-current motors. 
The latter may be Éhunt-wound, or separately excited. 
Both ty pes of machines possess a remarkable degree of self- 
regolation—i e., their speed only varies slightly with a con- 
siderable variation of load. This property makes the 
machine very easy to manipulate. The driver need not 


trouble about the speed, as it never exceeds the normal |: 


speed much, even when the resisting torque is negative, in 


which case the motors turn into generators sending energy | 


back to the station. Continuous-current series machines, 


although used for electric traction, are not suitable for | 


haulage, as they ran away when the load diminishes. The 
advantage of a better starting torque, which these machines 
can furnish, is, however, only relative, as motors of the 
other types can easily produce torques three or four times 
-the normal one. Sach torques are necessary, as the resist- 


ing moment at the end of the acceleration period is often |' 
double as great as the rate velocity moment. The starting |. 


of electric motors requires special contrivances, on the 
design of which the consumption of energy during accelera- 
tion depends. We have shown that daring the acceleration 
period the motor must develop a torque given by curve 
A В (Figs. 2, 5, and 5) in the cases treated above. As 
the author wishes to discuss the starting properties of these 
motors more thoroughly, he thinks it would not be out of 
place to give a short account of their mode of working. 

Three-Phase Asynchronous Motors.—The torque produced 
by a polyphase asynchronous motor is (1): 


Paper read before the Institution of Mechanical Engineers 
(translated from the French). 
t On oondition that the difference of potential between the terminals 
of ahunt or separately excited machines is constant, 


He contended that the | 


He did not think there would be an 


K! is a coefficient; H the rotary magnetic field due to 
the inducing currents; w, is the slip which is equal to the 
difference of the angular yelocities (w) of the rotary field an. 
(o) of the induced field or rotor; r the electric resistance of 
the rotor circuits; L their coefficient of self-induction. The 


angular velocity is equal to a where f is the fre- 


quency of the current and 2 p the number of inductor poles. 
Under normal conditions, the velocity о! does not differ 
more than 2 or 3 per cent. from w, hence о, = 0:02 to 
0:08 w When the intensity of the field is constant, the 
torque will be a function of the slip only. In Curve I., 
Fig. 6, the ordinates represent the torque, and the abseis æ, 
which are reckoned positive to tbe left of the origin, O, 
represent the slip. When the slip is zero the torque is also 
zero; and if tbe rotor was driven at a speed w! larger tban 
w, due to a negative resisting moment, the motor would 
become a generator and would oppose the resisting moment. 


-~a 


Fic. 6. 


Carve I. also shows that in the neighbourhood of synchron- 
ism, the torque of the motor may vary between wide 
limits without causing much variation in speed. When о, 
increases progressively from zero, the torque will also increase 
progressively, and becomes a maximum when E * 
a 
2 
eL or w = L ; the 
The torque will 


. е e 0 7 

is a minimum — ie, when — = 
Kl H? 
zs — 


2L 
now diminish as «, increases progreesively from Г апа 


‘maximum torque will be Cmax. 


when w, is equal to w, then w! will be zero and the motor 
will come to a standstill; we have then 
c-E H? x — 
r 14 
r 


It will be noticed that the torque changes sign with w — 

i e, it becomes a resisting moment when w, is greater than 
w The maximum torque may attain a value three to four 
times greater than the normal torque corresponding to œw = 
0:02 to 0:05 w Curve 1 (Fig. 6) shows how the current 

varies with о. ; it will be seen that at starting (standstill of 


| rotor) the current js notably stronger than at the normal 


speed In the case of powerful motors (above 5 h. p. or 
7 hp.) a current of such strength cannot be taken from 
the mains without causing an inadmissible fall of voltage, 
nor are thé motors designed to carry such a current; the 
small torque which corresponds to c, = о is not sufficient to 
atart the rotor, especially if it has to drive a winding 
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machine. For this reason we must adapt some contrivance 
by which we can increase the torque and reduce the 
current. 

Starting Rheostat.—The only method which has been used 
with three-phase motors for driviog haulage machinery 
consists in inserting variable resistances, 71, in series with 
the three circuits of the rotor. We must therefore sub- 
stitute 7+7! for r in the formule, if г! is non-induotive. 
The maximum torque may thus be produced when the slip 


ops "т, and by giving ria value which will make 


i -= o, we wil have the maximum torque at starting. 

hese conditions are represented by Curves VI, 6. 'The 
resistance, г, inserted in the rotor circuits prevents the 
currents from rising too much, notwithstanding the large 
slip, w, and hence the currents in the inductors will not 
exceed the normal strength. By reducing the resistance, r!, 
saccessively, the torque and current curves change respec- 
tively to V., 5; IV., 4; III., 3; IL, 2; and finally to 
I., 1, when the last resistance has been cut out. The use 
of a starting rheostat causes considerable loss of power 
during the period of acceleration. The current will be 
proportional to the resisting moment given by curve A В, 
and as the voltage (1) (tension du reseau) is conatant, the 


Liquid Rheostat at Preussen II. 
and at Grand Hornu. 


Fie. 7. 


electrical energy absorbed will be equal to this moment 
multiplied by the angular velocity and the efficiency of the 
motor at such a charge. This loss will be less felt when 
the startings are less frequent; when the pit is very 
deep, the period of acceleration will be small compared 
with the period of constant speed. With regard to 
simplicity, this method is certainly superior to any other, 
and for this reason it is always adopted where three-phase 
motors are used for driving haulage machinery. The 
Allgemeine Elektrioitáte-Gesellschaft of Berlin have designed 
a rbeostat with liquid resistance, consisting of two vessels, 
the one above the other. The liquid is kept in motion 
by a small centrifugal pump driven by an electric motor of 
2 h p. to 5 hp. The pump takes the liquid from the lower 
vessel and forces it back into the upper vessel, in which 
three metallio plates (one for each rotor circuit), electrically 
Insulated, are suspended (Fig. 7). The upper vessel has an 
overflow, and the plates are only immersed to a depth 
corresponding to the required resistance. By manipulating 
the starting lever, which works the reversing switch and 
closes the indactor circuit, a stop-valve, Vi, will be closed ; 
the level of the liquid in the upper yessel will therefore 
rise, and the plates will be more and more immersed. ТЬе 
rate at which the water rises can be regulated by a cock 
on the inlet pipe. The maximum speed of the machine 
js reached when the liquid has risen up to а second over- 
flow, which is always open, and which causes the liquid 
to overflow continually from the upper vessel into the 
lower one. The circulation of the liquid prevents it from 
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tting heated. When the lever of the reversing switch has 

n pushed home, to the right or left, according to the direc- 
tion in which the machine is to tarn, it may be moved 
back through a certain angle without breaking the circuit. 


In doing this the stop-valve is gan opened so that tbe 
F be reduced as 
desired. The circuit will not be broken until the lever is 


turned back into its vertical position; as the level of the 
liquid is falling steadily, the current, as well as the speed, 
of the motor will be gradually reduced; the interruption, 
therefore, will not be sudden. The immersion of the plates 
may be further limited by an overflow, V,, so as to reduce 
the е when persons are carrled up and down. When 
the pit or the ropes are to be examined, the speed may be 
still farther reduced by regulating V,. The conditions, 
when using starting resistances, are very unfavourable to the 
eleetric brake; one eannot count on recovering the energy, 
but one must try to utilise the stored in the moving 
masses as much as ble, and to let the cage arrive at the 
mouth of the pit with a much reduced speed which will only 
require the brake for holding the cage. The intermittent 
working of haulage machinery and the increased energy 
wanted for starting & three-phase motor with the rheostat 
causes sudden and irregular demands on the generators at 
the power station. The latter machines are to be designed 
accordingly large enough and supplied with sufficiently 
heavy flywheels. If this is not the case, the result will be 
& fall of speed and voltage which will be felt all over the 
area of distribution ; this is the case at Preussen, and even 
at the coal mines at Grand Hornu, where the 
plant comprises engines, one of 2,100 h.p. with 75 tons 
flywhoel, and one of 4,200 with 100 tons flywheel. This 
engine is to be worked with three winding machines. Only 
one is at work at present with the 2,100-h.p. engine. The 
electrical delivered varies from 300 kw. to 900 kw., 
and the fall of voltage is about 10 percent. Direct driving 
of winding machinery by asynchronous motors requires 
generators capable of standing a considerable overload, and 
the installation of very powerful sete at the power station. 
This means an expenditure for extra 
steam-engines, and alternators ; but, on the other hand, the 
use of three-phase machines is much simpler and much less 
costly than transforming alternating currents into continuous 
currents. 

Continuous Current Molors,—The fundamental equations 
for continaous-current motors are (1): 
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where i is the corrent passing through tbe armature ; 

E the difference of potential between the cerminals ; 
e the counter E M F.; 
r the resistance of the armature ; 

p tbe mechanical power given off ; 
n the number of inductors on the armature ; 

# the total number of magnetic lines through the 

armature ; 
N number of revolations per minute ; 
w! the angular velocity of the armature. 


Shant motors and separately excited motors possess 
somewhat similar properties, at least, when they are 
supplied at a constant difference of potential. In separately 
excited motors the flax, 4, is constant, save for the sligho 
reduction due to armature reaction. The torque (3) in this 
case is proportional to the current, i. When the motor is 
supplied with a constant current, its torque is also constant, 
and its speed (4) is proportional to the difference of 
potential between the brushes. By varying the difference 
of potential we could work the motor with a constant 
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torque at different speeds, provided that the current 
through the armature is kept constant. Under these 
circumstances the mechanical characteristic of the motor— 
i e., the curve which represents the torque as а function of 
the speed—will be a straight line parallel to the axis of 
abscisa (Fig. 8). The machine may then be started with 
any desired torque by progressively increasing the difference 
of potential between the brusbes. If we maintain the con- 
stant difference of potential, the current in the armature 
will always be strong enough to produce a torque which 
can overcome the resisting moment (3); the speed varies 
with the torque; when the torque is zero the speed will be 
2T E 


wl = = X — e 


60 n 


This is the maximum theoretical speed which the motor can 
attain when running with no load; the current in the 
armature is then zero, and the counter E.M.F. is equal to 
the difference of potential between the bushes. On account 
of the losses of energy due to hysteresis, eddy currents, 
and mechanical friction, the torque of the motor will 
become zero before the current and at a lower speed. 
When the resisting moment becomes negative, tending to 


drive the motor at a speed greater than w! "Y 


then the counter E. M. F., e, will be greater than E; the 
current in the armature will be reversed and will flow from 
the motor back into the mains; and the motor becomes a 
generator and actsas а brake by transforming the mechanical 
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energy which it receives into electric energy. As soon 
as there ie a resisting moment the speed will fall below 


z 155 and the ourrent absorbed by the motor will 
be just sufficient to produce a torque equal to 
the resisting moment. The relation between w 
and С is represented by a straight line (4) 


passing through the point corresponding to «! = 50 * p 
and inclined slightly towards the axis of ordinates (Fig. 8); 
the ohmic resistance of the armature, r, is smail, and hence 


21 17 


n2 R? 
constant for all loads. It varies between the values O B 
and О B for loads between + C and – C (Fig. 8). Separately 
excited motors supplied at constant difference of potential 
possess, therefore, the same self-regulating properties as 
three-phase motors. The same is the vase with shunt 
motors, which behave, when supplied at a constant 
difference of potential, like separetely excited motors. 
When a shunt motor is sel age at a constant voltage, the 
field current as well as the flux will be constant, and 
the motor will, therefore, behave like a separately excited 
machine. It is, however, not always possible to keep 
the flux constant; for instance, when starting the motor, 


x 


is also very small, The speed is therefore practically 


the mains will be almost shortcircuited through the 
armature, whose resistance is very small, and this 
causes а momentary fall of potential across the terminals, 
resulting in the field current, and, therefore, also the 
flux, being reduced. For this reason a resistance must be 
inserted in the armature circuit to prevent the armature 
currentfrom exceeding three or four times its normal strength. 
The field current, and, therefore, also the flux, will remain 
constant, as they are not affected by the resistance. We 
now reduce the resistance gradually, as the speed of the 
motor and, therefore, also the counter E M.F. increase, and 
in this manner а constant armature current as well as a 
constant torque may be maintained. Under these condi- 
tions a shunt motor will behave like a separately excited 
machine supplied with a constant current. Continuous- 
current motors may be started without much loss of energy, 
and we will now examine the different methods which have 
been used for this purpose. 

1. Starting Rheostat,.—This method is used when a shunt 
motor is connected across a péir of mains between which 
a constant difference of potential is maintained. A buffer 
battery may also be inserted across the same mains. The 
field current is thus constant. A variable resistance, R, 
is inserted in series with the armature. If the difference 
of potential between the brushes be E!, the power absorbed 


in the resistance will be (E- E!) = R. During the 


period of acceleration, the resistance, R, is reduced progres- 
sively and the current, i, and, therefore, also the torque, C, 
may be kept constant; this requires that E! – е must also 
be kept constant. The s cannot be kept quite constant 
independent of the load with the resistance, R, inserted. 
This resistance increases the obmie resistance of the 
armature. The relation between the torque, C, and the 
speed (4) will be found by substituting r+R for r. This 
relation is represented by a straight line through the 


point corresponding to w! - 17 х p and the inclination 
of the line towards the axis of ordinates will be the greater, 
the greater R is. The straight lines, A R, A R, А R“, etc. 
(Fig. 8), which correspond to increasing values of R, show 
that the greater the resistance is the more will the speed 
increase in proportion to the torque. This method of 
atarting a shunt motor causes the same loss of energy as 
we found with three-phase motors, 

2. Series-Parallel Hethod.— When using two motors for 
driving the winding machinery, the starting may be done 
by the series-parallel method, the same as used for regulat- 
ing the speed of electric tramcars. It consists in starting 
the two motors by connecting them in series; the difference 
of potential across each armature, if no resistance is 


inserted, will be 2 The normal speed will thus be reduced 


to half; when later on the motors are connected in parallel 
and the total difference of potential, E, is applied across 
the armature, the full speed will be attained. For the 
purpose of preventing е while switching over from 
series to lel, a kind of rheostat (controller) must 
be used. method of starting glvesa more satisfactory 
efficiency than the preceding methods, but the two motors 
together coat more than one motor of the same total power, 
and the circuit controller is complicated. This principle 
has been adopted by Messrs. Siemens and Halske at the 
Thiederball Mines, at Thiede, near Brunswick. By using 
electric sources with variable pressure, the voltage between 
the brushes may be varied. For this purpose we may 
either use a battery of accumalators split up into sections, 
or а special generator, or an auxiliary dynamo. 

3. Batteries in Seclions.—A battery of accumulators, 
which is inserted across the mains, is split up into sections ; 
the latter are, however, connected in series so as to make 
up a total voltage equal to the pressures between the mains. 
Daring the period of acceleration the brushes of the motor 
are connected acroas one or more sections of the battery, 
the number of sections being increased as the 
of the motor rises; the normal speed will be attained 
when all the sections arc switched on. The motor may be 
reversed by сас connections between the brushes 
and the poles of the battery (the current in the armature 
will thus be reversed), and the different sections of the 
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battery will then be equally discharged, provided that their 
number is even. The motor will have as mavy normal 
speeds as there are sections—for instance, four sections will 
give normal speeds equal to quarter, half, three quarters, 
and fall speed. For the purpose of avoiding jerks when 
switching a new section into the motor circuit, a rheostat 
must be uséd. The total resistance, R, required for each 
battery section must be equal to the resistance of the 
armature ; R is, however, subdivided into smaller resistances, 
which are ont out progressively as the speed of the motor 
increases. The economy of the system as compared with 
that of the armature rheostat is only obtained by great 
complications, which was shown only too clearly in the case 
of the winding machine at pit No. 1I. Zollern, installed by 
Mesers. Siemens aad Halske. 

4. Special Generator.— In this system the haulage motor 
is separately excited by a constant current, and the 
difference of potential is varied, and therefore also the 
speed, by regulating the EMF. of the generator which 
supplies the motor by means of a field rheostat ; the loss 
of energy is almost nil. But as one cannot use a buffer 
battery, the generator must be able to stand all the varia- 
tion of the load, and the engine which drives the generator 
will be running on no load during the stoppages. The 
work of the engine might be equalised by providing it with 
a large flywheel, which could store up the energy during 
the stoppages of the haulage machines, or the км А might 
drive another generator, which, in connection with a buffer 
battery, could supply a circuit at constant pressure. It is, 
however, always necessary to have reserve sets at the 

wer station, and tbis makes the undertaking costly. 

he use of a special generator is not practical unless the 
haulage machinery is close to the supply station This 
system has been adopted by the Allgemeine Elektricitate- 
Gesellschaft in 1895 at the Hollertzug mines, and recently 
for two machines at the Alexandre pita of the Arnim 
Collieries at Planitz, near Zwickau, in Saxony. The system 
of a special. generator may be worked more economically 
by adopting high-tension three-phase currents. Io this 
case, the special generator is driven by an asynchronous 
motor, and-the two machines are installed close to the 
haulage machinery; by using high-tension currents, the 
distance from the power station is not of much importance. 


(To be continued. ) 
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OLDHAM ELECTRICITY ACCOUNTS. 


The &coounts of the Oldham Corporation electricity 
department for the year ended March 25, 1905, show a 
total expenditure on capital account to that date of 
£269,155. Abstracts of the revenue account, general 
balance-sheet, and statement of electricity generated, sold, 
eto, are appended. 


GENERAL BALANCE SHEET. 


Dr. Liabilities. £ s. d. 
Oapit il account—amount received ......................... .244,479 8 11 
Sandry creditors ....... ———— € (———Á HN 2.588 18 10 
Balance at credit of sinking fund account .................. 7972 8 9 
Bilauce at credit of ressrve fund account .......... 9459 0 0 
Гара ———————— — И ЕРТЕУ 140 10 0 
Balance due to treasurer on general account ............... 34,768 8 0 

£299,408 14 6 

Cr. Assets, £ ed. 
Oapital account—amount expended for works .......... ~269,155 2 10 
Stores on hand. 222.2. 23, 197 19 0 
Бапагу deb ſ‚‚s, ола кыйданан ы . 8707 6 4 
Balance at debit of net revenue account ..................... 916 17 7 
Balance in tressurer's hands eere meon 17,431 8 9 

£299,408 14 6 
REVENUE ACCOUNT. 

Dr. Expenditure. £ s.d. 
To generation of electricity ......—..—..— . . . ͥ . 9,591 8 9 
Distribution of electricity .. .......—.. cere eene 1,042 18 5 
Rents, rates, and tages . s os cen — 1,961 15 4 
Management expenses, salaries, ө{с............................ 940 8 
Law expenses, commission, өїс..........................—... 121 18 2 
| i T. reU (Z: á 74 0 8 
Bad debts .......... ааыа ai vel aai dis Ra UE ase 59 0 4 
Balance carried to net revenue account .......„.„ ex.» 14,446 11 1 

£29,228 1 5 
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Or, Income. £ s.d. 
By sale of current per meter 3 11,614 0 6 
Publio lighting. ... . cose —.— 200 0 4 
Traction purposes . . . . . 15,686 16 6 
Rental of meters snd ind ioatore „ . 2247 9 5 
Sale and repairs of lamps and сагђоре............-..-..-. - 55 7 8 
Rental of lend and fine.. 2 17 12 8 
Income tax deducted from chief rents paid. . = 16 8 
Income tax—intsrest on loans ................................ 408 9 8 

£28 238 1 5 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity generated in B. T.U. ........ . sos ss: oam o c 5,682,260 
Private consumers by meter.. 677.985 
Quantity sold 4 Pablio Іатрве..................... 19,202 - 3,407,011 
Traction purposes... .......... . 2,509,884 
Qaantity expended in distribution. . 8 60,281 
Qaantity ussd on works. . . .---. 198,944 
Total quantity accounted for oes е, w= 3,666,236 
Quant ty not accounted for.............—..—....... ces - 16,014 
Number of public lampe... . . 5 20 
Total maximum sapply demanded (kilowatts) ........... m 2,206 


— e 


DOVER ELECTRICITY ACCOUNTS. 


From the accounts of the Dover Corporation electricit 
department for the 15 months ended March 31, 1905, it 
appears that the total expenditure on capital account to 
that date amounted to £167,016. Abstracts of the revenue 
account, balance-sheet, and statement of electricity gene- 
rated, sold, etc , are appended. 

REVENUE ÁCCOUNT. 


Dr. Expenditure. £ . d. 
To generation of electricity... .. è w o =o — 8,187 16 6 
Distribution of еЇесісісібу ...............- 33 w= 613 18 3 
Repairs and maintenance of public lamps ..........—.... . 833 4 7 
Rent, rates, and taxes . 4 еөз, 500 19 10 
Management expenses, silaries, eto... o o co 845 0 9 
Law es and int utance. ... . o ae o es eam 0 — 256 11 6 

10,637 11 65 
Balance carried to net revenue acoount . ossos _ 10,161 15 7 
£20,799 5 

Or. Income. £ s.d 
By sale of current by meter... sees . 17,716 8 0 
Rental of meters gai senses . ТОГЕ . 458 7 2 
Publie gts она а вооа на овоз 1.803 4 9 
Sundry trading. ose 00 -~ 68810 8 
Pupils" premium... .. . .. S 70 0 0 
r snvidcacecsscamecevisascéceveeasescseses = 55 2 6 
Dient Á———————MS <i 40 14 11 

£20,799 5 0 
GENERAL BALANCE-SHEET. 

Dr. Liabilities. £ s. d 
Capital received . m rh etn Rn Ede ca Publ .150,000 0 
Sundry oreditors ............ meret vti or rm opa нана E RIA ~ 5,776 10 8 
Capital and Counties Bank .................................... 16055 5 8 

ance at credit of net revenue a count . „ 1,475 11 9 
Sinking fund account ..............—.. Le . ә, . 2237 0 0 
Reserve fund acoount a...» esso. ee sao o an o oe s oo s o o ms sae $ =.=.. 1,231 9 4 

£174,775 17 5 

Or. Assets, £ s. d. 
Oapital exper ded on works —............. 167,016 11 7 
Stores in hand ..................... e . 1,721 15 9 
Sundry debtors for current supplied. . 4698 1 6 
Other 0o ss наас го ноЕ . 1,055 15 2 
Works ia progr: ss at соз? ..................................... . 279 710 
Oash in hand ............ JR RR REC Ci sea G ee 22 5 7 

£174,773 17 5 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity generated in B.T.U. _............................. 1,591,851 
Public lamps .................... 133,921 
Quantity sold Traction e. Em - 599,620 1,295,061 
Private coneumers by meter... 764,520 
Quantity used on works ......................................... P 24,551 
Total quantity accounted for . . 1,522,592 
Qaantity not accounted for . oas c . 29, 259 
; Lightiog. e.. = 410 
Total maximum supply demanded (kw.) Uns ction, еб... 200 


Number of public lamps: 40 aros, 407 incandescente, 


PERSONAL, 


Mr. J. J. Schofield has been appointed janior assistant at the 
Huddersfield electricity works. 

The Handsworth District Oouncil have decided to appoint Mr. 
Nixon as electrical engineer at a salary of £350, 
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TRADE NOTICES AND NOVELTIES. 


A Useful Motor-Dynamo Combination. 

Through the courtesy of De Dion Bouton Limited, 10, Great 
Marlborough-street, Regent-street, W., we are able to illustrate 
herewith one of their compact motor-dynamo combinations. 
This is a 15-h.p. four-cylinder plant, replete with water and 
pe tanks, radiator, fan and switchboard, and mounted on a 

orse-drawn vehicle made with tubular frame. The whole forms 


a self-contained portable electric power installation developing 
10 kw., specially suitable for use in connection with military 
work, travelling exhibitions, etc. The dynamo is specially light, 
aluminium parts being used wherever practicable. An electric 
department, where dynamos, motors, accumulators, dry batteries, 
etc., are made forms an important portion of the De Dion 
Bouton factory, a large demand being experlenced, we under- 
stand, for motor-dynamo combinations for lighting country 
houses, motor-propelled vehicles, eto. 


A New Controller. 


Accompanying is an illustration of a new controller—the 
Verity-Gott—which Messrs. Veritys Limited, Deansgate, Man- 
chester, are putting on the market. These controllers are 


Do 


The Verity-Gott Controller. 


made either for obtaining a long range of speed by supplying a 
motor with two voltages, or may similarly be used with series- 
parallel machines. They are particularly suitable for fine 
adjustment in the speed of boiler-feed pumps, machine tools, 
printing machines, etc. They give, it is claimed, a uniform 
increase of speed throughout a long range, and there is no 


De Dion Bouton Portable Motor-Dynamo Combination, 
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excessive sparking at the change-over point. Both armature 
and field regulation on both voltages is provided, the change 
from one to the other being performed imperceptibly by the 
continuous rotation of the hand lever. The controllers are 
usually designed to give about 60 different speeds. А test 
recently made on a 30-h.p. motor gave the following actual 
speeds with the armatures in parallel : 180, 200, 230, 240, 250, 
260, 270, 285, 500, 305. Atthe figure 305 the controller brought 
the armatures into parallel, and the speed then registered was 
308, practically the same as the final speed on the series con- 


nections. The speeds then advanced in the same regular 
increments until the maximum speed (616) was reached. During 
the test there was no flashing at the brushes of the motor, or 
jumping in speed when changing from series to parallel or vice 
versá, which operations were repeatedly carried out. 


Electric Blower. 


We note that James Keith and Blackman Company, Limited, 
27, Farringdon-avenue, E C., now supply а useful electric motor 
and blower combination for application to smiths’ fires, furnaces, 
etc. The present system, it is pointed out, of arranging a 
smith's shop with one large blower for all the fires is very 
inefficient. The blower has to be large enough to blow all the 
fires at once, and to give the highest pressure required at any 
time on any fire, with additional pressure for blowing through 
а length of air-pipe. In consequence the power required to 


— — 


Electric Motor-Blower Combina n 


drive the blower is very heavy, and remains heavy even when a 
large proportion of the fires are shut off ; also any repairs to the 
blower, motor, or engine driving means shutting down the 
entire shop. To meet these and other objections, the combina- 
tion under notice has been designed for fitting direct to the 
tuyer of each forge. The power required is very small 
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being from 100 watts for light work to 300 watts for 
heavy work, and as no power is used when the fire is 
not being blown, the average power will be from 50 per 
cent. to 55 per cent. of above. Moreover, the blast being 
started, stopped, and controlled by a switch, is under much 
better control than when regulated by a valve. The general 
form of the apparatus is shown by the accompanying illustra- 
tion. One casting forms the casing of the blower and the field 
of the motor. The air propeller is of aluminium, and the weight 
of the revolving part la very small. The motor is series wound 
to run at & speed of 600 r.p.m., and it will stand switching 
directly on to fall speed without injury. 


The University " Lamp. 


Credit must be given to Messrs. Mayer and Meltzer, 71, 
Great Portland-street, W., for the introduction of many useful 


— 


Fic. 1. - The “ University " Lamp. 


appliances for medical work. One of particular interest to us 
is their University examination lamp for hospital use and 
the consulting-room. This lamp, which we illustrate in Fig. 1, 
shows а clear diso of light without any image of the filament. 


G. .—The " University " Lamp. 


The lantern can be turned iu any direction and the lens thrown 
out of action for ophthalmic work. [6 can also be lifted, as 
shown in Fig. 2, out of its cradle and used as a hand lamp. 


LEGAL INTELLIGENCE. 


UNDERGROUND WIRES. 


Mr. Paul Taylor on Wednesday eat as arbitrator in a dispute between 
the Postmaster-General and the Borough Council of 8t. Marylebone in 
reference to the payment of certain costs incurred by the Oouncil in 
making good certain roadways in their district, which had been broken 
up by the postal authorities for the purpcse of laying underground 
telegraph wires, The Post Office authorities had applied for permission 
to lay down other wires, but this had been refused by the Borough 
Council pending the settlement of the latter's claim. The Postmaster- 
General thereupon availed himself of the powers conferred on him by 
the Telegraphs Act of 1878, and the disputed point was referred to 
Mr. Paul Taylor. 

Sir Robert Hunter i еен tho Postmaster-General, and Mr. 
Bodkin appeared for the Borough Oouncil. 

Mr. Paul Taylor decided that the wayleaves applied for by the 
Postmaster-General ought to be granted by the Oouncil, irrespective of 


any dispute as to the cost of goros operations. He ale) pronounsed 
in favour of the Postmsster-General's claim in respect of the proposed 
са of a po'e for telegraphic purposes just outside Lord's cricket 
ground. 


COMPANIES’ MEETINGS AND REPORTS 


BRITISH ELECTRIC TRACTION. 


The ninth ordinary general meeting of the shareholders was held on 
Mondey, Sir Obarlee Rivers Wilson, G. O. M. d., O. B., chairman of tbe 
Oompeny, p-esiding. The report and statement of aecouute for the 
year ended Merch 31 last. which were adopted, showed, omitting the 
amount brought forward from the ing year, a net profit for the 
12 months of £229,027, ss against £219,818 in the previous year. The 
directors recommended the payment of the seme dividend upon the 
ordinary sharee as in the previous yeat—name!y, 6 per cent. —although 
they heve had to pay nearly £15,000 more debeptare interest, aud 
about £900 more dividend on preference ehare capital. Thie left 
£16,000 t» be carried forward, ae ageinst £33,000 in the precediog 
year. The dividende and interest received upon investments amour td 
to £146,163, or about £10,000 more; but the investments amounted 
to £237,000 more, The balance-sheet shows a large reduction of 
liabilities. Last year the Oompany owed their bankers ia respect of 
temporsry loans eums amounting to £200,000, and they had had 
deposited with them by associated companies the total sum of £65,000. 
The whole of tbe loans have been repaid, and the deposite have been 
reduced to £19 250. The amounts due from ssvociated companirs have 
been reduced during the past year from £1,116,361 to £782,325. 

The Ci ainMA said satisfactory arrangements had been made for 
guaranteeing to the Bombay Tramways and Electricity Oo. £600,000 
of preference capital and £600 000 of debenture capitel, and the 
transfer to the new company would be completed within this month. 
The Metropolitan Electric Tramways Oo, was progressing favourably 
in the development of the tramway and light railway enterprise ia the 
northern suburbs of London, and aleo in connection with the electric 
дай supply business which was now controlled by the Metropoliten 

mways Co. The Company's Power Act covered over 500 quere 
miles in Middlessx, Hertfordshire, and Essex, a district whioh would 
probably in the nesr future show a very considerable development for 
indus rial purposes. The directors thought that well-designed elec. 
trical tramway undertakings hed nothing whatever to fear from 
competition by motor omnibuses, 

Mr. J. CHARTIER was of opinion that the dividend had not been 
fully earned, aud he was surprised, he ssid. that the directors took 
£20,337 worth of consols at an average of over 98 per cent. He 
moved an amendment to reduce the dividend from 6 per cent. to 
2 per cent. 

The OBAIRMAN said thet they had earned the dividend, and sone- 
thing more, enabliog them to m«ke a substantiel carry forward. 

The amendment жаз not seconded, and the report wu adopted. 

Bir Oharles Rivers Wileon was re-elected a director of the Company, 


GENERAL ELECTRIC. 


The ordinsry general meeting was held on Monday, Mr. G. Byng 
(the chairman of the Oompany) presiding, when the report, given in 
our last issue, was adopted. 

The CHAIRMAN eaid they had received a fair amount of orders for 
large machines, such as contracts for Cardiff, South London, Woolwich, 
Falbam, Manchester, and Dablin. As regards the latter, the new 
1,500-kw. set supplied during last year had turned out a great success, 
whilst the old contract had at last been satisfactorily completed. The 
Company hed supplied with their generators, through sub-contractors, 
engines which did not pass the necessary teste, and, as main con- 
tractors, they had been compelled to undertake the reconstruotion of 
thess engines, and the plant had been taken over. As regarde other 
manufactures, auch as telephones and bells, electric light fixtures and 
accessories, there had been increasing output, but generally with lower 
prices and more diffi-ult to sell. The payment of a dividend at the 
rate of 5 per cent. for the year was agreed to. 

The retiring director, Mr. H. Bevis, was re-elected, and a vote of 
thanks to tte chairman and directors concluded the meeting. 


NATIONAL TELEPHONE. 


The thirty-sixth ordinary general meeting of the National Tele- 
phone Co. was held yesterday week at Hamilton House, E. O., Bir Henry 
Fowler, M.P. (the president), in the chair. 

The CHAIRMAN said that the lest half-year had been a satisfactory 
one. The income had amounted t» £1,086,507, againet £985,274 in 
the corresponding half-year of 1904. The Post Office royalty was over 
£100,000. The working expenses during the half-year had been 
£630,251, ae sgainst £565 060 twelve months ago, which lef; a profit 
of £355,618, as against £351,172, showing a net increase of £24,146 
in the half-year ; adding the sum brought forward, an available sum of 
£365,759 remained. The debenture and other interests were £97, 143. 
The directors proposed to pay the same dividends as before on the 
preference shares and prefe and deferred stocks, which will absorb 
£148,917, and to carry to reserve £110,009. The capital 
expenditure during the half-year had been increased. They had 
spent on construction of exchange and private stations and 
upon other capital expenditure during the half-year £477,156, 
on land and buildings about £6,000, ог a total of £554,320. 
The staff had increased from 12,902 to 14,647, and the unexecuted 
orders from 9,706 to 10,842. The business was rapidly outstripping 
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their available capital. The number of telephone message in 1904 
over the system recorded in the usual way had boen 995,671,664, or 10 
times the number of inland telegrams in Great Britain and Iceland 
during that period. The aversge receipt by the Company for those 
meessges was 0:434, 

The report was adopted, and the dividends declared for the six 
months ended June 50 as follows: 6 per cent. per annum on the first 
and second preference shares, 5 per cent. annum on the third 
preference shares, 6 per cent per annum on the preferred stock, and 
5 per cent. on the deferred stock. 

e retiring directors (Mr. Charles Swain Agnew, the Rigbt Hon. 
Lord Harris, Mr. George Hunter Robertson, and Bir Albert Kaye 
Rollit, М.Р.) were re-elected. 


LISBON ELECTRIC TRAMWAYS. 


The ordinary general meeting of the shareholcers of the Lisbon 
Electric Tramways was held on Wednesday. Mr. Ludwig Breitmeyer 
presided in the absence of Sir Oharles Easn.Smith. 

The CHAIRMAN said that the favourable fore:ast of their chairman 
at the last aunual meeting had been amply falfilled. They had carried 
5,000,000 more passengers, their care had covered some 700,000 more 
car miles, and yet the cost of running the power-house remained at 
the same figure as before. The овоа! necessary provision of £20,000 
for depreciation had been made, bringing this account t» £40,000. 
The directors had also created a special reserve accident account, and 
а reserve account against the flactuations of the exchange, with 
£10,000 and £5,000 respectively. After providing these sums, and 
paying the 6 per cent. dividend on the preference shares, the balance 
on d amonnted to £17,197, which sum it was proposed to carry 
forward to next year’e accounts, 

The report was adopted. 

A motion was subsequently paesed removing Mr. Alfred Parrish from 
the board of directors. 


EAST LONDON RAILWAY. 


Lord Olaud Hamilton presided at Tuesday’s meeting of the share- 
holders. He said that in the futare the Eset London line would have 
to be electrified, but he thought they had done well to wait and see 
the results of experiments on other lines. In this they had followed 
the example of the Great Eastern Oo., whose directors felt that 
there hed not been sufficient experience to enable them to jadge 
whether the best system of electrification had yet been found. Both 
Were poor companies, and coald not afford to risk expenditure until 
this had been settled. 


NERNST ELECTRIC LIGHT. 


At a meeting of the shareholders on Monday a resolution for a sale 
of the Company's patent rights for Nernst lamps, as well as the right 
to the British royalties, to the Allgemeine Elektricitáte-Gesellschaft 
for the price of £24,000 was passed. The resolution will have to be 
confirmed at a subsequent meeting, but we understand that there is 
every possibility of it being carried into effect. 


BARCELONA TRAMWAYS. 


An or aa general meeting of the Company was held on the 
21st inst., Mr. J. B. Uoncanon in the chair. An agreement between 
the Company and the Société Financière de Transports et d' Enterprises 
Industrielles, Brussels, for the sale of the Company's undertaking, was 
confirmed, It was stated that ordinary shareholders will receive at 

least £14, 10s, per share, 


DIRECT UNITED STATES CABLE. 


The fifty-sixth ordinary К ug meeting was held on Tuesday at 
Winchester House. Mr. É. M. Underdown, K.O., presided. The 
report (given in our last issue) wae adopted, and the payment of the 
dividend and bonus mentioned, both free of income tax, making, with 
the three interim dividends already paid, а total distribution of 34 per 
cent, for the year ended the 30th ult., was agreed to. 


DEUTSCHE-UBERSEEISCHE ELEKTRICITAETS- 
GESELLSCHAFT. 


Dr. Salomonsohn presided at the meeting on July 18 st Berlin. A 
resolution was passed practically doubling the capital of the Company 
to £7,050,000 in order to purchase the Ohilian Electric Tramway 
and Light Oo, at Santiago. The Uompany will receive in exchange 
for 9,768,000 marks in stock £598,738 in 6 per cent. preference shares 
of the Ohilian Oo, quoted at 80 per cent., and, in addition, £386,000 
in ordinary shares of the same company gratis. Mr. Ludwig Breit- 
meyer, a partner of Messra, Wernher Beit and Oo., was elected a 
member of the Board of supervision. 


EASTERN TELEGRAPH. 


The report for the eix months ended Merch 31 shows a revenue of 
£676,256. Deduoting 8179, 350 for the ordinary expenses and 
£655,263 for expenditure relating to maintenance of cables, deprecia- 
tion of spare cable, and income tax payable abroad, a balance of 
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£443,662 remains, to which is added £35,651 brought from the 
preceding half-year, making a total available balance of £479,204. 
r providing for inoome tax payable in England, interest on 
loan, etc., and for two quarterly dividends on the erence stock, 
there remains a balance of £586,147, out of which £10,000 hes 
been placed to the reserve fand for maintenance ships, £195,000 to 
the general reserve fund, and an interim dividend of 1j per cent. 
on the ordinary stock, amounting to £50,000, has been paid. The 
directors now recommend a final dividend on the ordinary stock for 
the year ended March 31, 1905, of 14 per cent., and a bonus of 
2 per cent., amounting together to £130,000, free of inoom e tax 
and making, with the three previous payments on account, а total 
distribution of 7 per cent. for the year. It is proposed to carry 
forward the balance of £1,147 to the next account. As the receipts 
from Indian traffic for the three years ended Juve 30. 1905, have 
reached the aversge standard revenue" stipulated for under the 
5 agreement with the Indian Government, it had been 
ecided to reduce the rate between Europe and India from 28. 6d. 
to 2s. per word, which reduction will bs brought into operation on 
Aug. 1, and from the same date the tariff between Great Britain 
and Aden will be reduced from 2e. 6d. to 2s. per word. An arrange- 
ment has also been concluded with the Egyptian Telegraph Administra- 
tion for a reduction of tariff between Europe and Egypt (Ist Region) 
from 1s. 6d. to 1s. per word, which will oome into operation on 


Aug. 1. 

The sixty-sixth half-yearly ordinary general meeting was held on 
Wednesday, Sir John Wolfe Barry, K.O.B., in the chair, The report 
was adopted. 


CITY AND SOUTH LONDON RAILWAY. 


The report for the helf-year ended June 30, 1905, shows receipts 
from all sources amounting to £76,164, the cost of working was 
£35,134, leaving a profit of £41,050. Adding the balance brought 
forward, the net revenue account totals £42,924. After providing for 
debenture stock interest, and transfer to renewal fand, a balance of 
£30,199 remains available for dividend. The directors recommend a 
dividend of 5 per cent. Pay annum on the preference stocks (1891, 
1896, and 1901), and a dividend at the rate of 2 per cent. per annum 
on the consolidated ordinary stock for the half-year, leaving a balance 
of £1,041 to be carried forward. The number of passengers (exclusive 
of sess on- tioket holders) carried during the period was 8,662,688, a 
decrease of 661,399; receipts (includiog season tickets) (о Шей 
£71,802, a deoliue of 24,685. The dry weather and the competitii n 
of the London County Council electric tramways has, it is s'ated, 
adversely affected the traffic. The directors determined in May last 
to make a considerable reduction in the fares charged on the railway 
to meet the London Oounty Oouncil competition, and an increase of 
passengers has taken place, but not sufficient so far to do more then 
compensate for the reduction made. The oontract for the construction 
of the extension to Euston was let in March last, and the sites for the 
stations have all been acquired, the shefos for the lifts are down to 
their fall depth and the tunnels have been commenced. The directors 
hope that the line will be opened for traffic before the end of next 
year. 


BUENOS AYRES AND BELGRANO ELECTRIC TRAMWAYS. 


The result of the working for the half-year ended June 50 last is as 
stated: receipts, £86,400, against £85,096 in 1904; and expenses, 
£51,500, against £46,624. Adding the amount brought forward 
(22,086), the balance available is ,986. The increased expendi- 
tare is due partly to the higher wages bill and partly to exceptional 
repairs to rolling.stock, etc. After allowing for interest on debenture 
stocks, preference dividends, and setting aside £4,000 to meet the 
half-year’s contributions to the renewals fund, debenture sinking fund, 
and accidents insurance fund on the same scalo as those made in 1904, 
& balance of £10,259 remains, allowing for the payment of the same 
interim dividend as last year (le, 6d. per share), with a carry forward 
of £2,739. Considering the uncertainty as to the effect on the Oom- 

y'a traffic of the approaching electrification of directly competing 
ines, the directors have decided not to pay a dividend until after the 
final accounts for the year have been completed. 


DISTRICT RAILWAY. 


The report for the half-year ended June 30 last shows the total 
receipts for the half-year have been £206,601, against £212,771 for 
the corresponding helf of 1904, or a decrease of £6,169. The working 
рое have been £114,879, against £115,155 for the corresponding 
half of 1904, being a decrease of £276. The revenue account shows a 
profit of £91,722, sgsinst £97,615 earned in the corresponding half of 
1904, being a decrease of £5,895. The report saye the work of 
electrification is now practically completed. The power-house 
is in working order. The sab-stations are completed, and the 
whole of the cables are laid throughout the Company's system, 
Electiio trains are now running between Ealing and Whitechapel, and 
from Harrow to Mill Hill Park, and from Hounslow to South Acton. 
A service is also running between High-street, Kensington, and Putney. 
Further electric trains will from time to time, as cars are delivered, 
brought into running into substitution for the steam service. Satis- 
factory progress has been made with the reconstruction of the 
new stations at High.street, Kensington, and Sonth Kensington, 
The widening of the Company's line between West Koensing. 
ton and Hammersmith is Пу finished, and an arrange- 
ment has been made to grant to the Great Northern, Piccadilly, and 
Brompton Railway Co. a joint user of such widened lines at a yearly 
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rental of £12,000 as from Jan. 1 last. The car-sheds and repairing 
shops at Mill Hill Park are completed. Extensive sidings have been 
laid down at Mill Hill Park and Glouoester-road. An arrangement, 
which it ie believed will be for the mutual advantage of both com- 
panies, hss been made with the Great Western Railway Oo. for the 
construction of an interchange station at Ealing. With a view to 
provide the balano» of the moneys required for electrical equipment 
and to meet other obligations, it is proposed to sell surplus freehold 
lande and properties of the Company to the value of £250,000, The 
directors propos: to form a surplus land compsuy, the capital of which 
will, in the first instance, be offered to the shareholders. Since the 
last meeting Mr. C. A. Spofford has retired from the Board, and the 
Right Hon. Lord George Hamilton, M. P., and Mr. W. H. Brown have 
been elected direotors, 


CENTRAL LONDON RAILWAY. 


The report for the half-year ended June 30 shows receipts from all 
sources amounting to £185 876, an increase of £915, and the working 
expenses to £95,674, an increase of £549, leaving a balanca of 290 202. 
The number of passengers inoreasel by 68,038, aud the number to 
whom cheap return tickets were issued, workmen and others, was 
5,051.196, a decrease of 30,174. The average receipt per passenger 
was 1:86d., the same as in the half-yesr ended Jude, 1904. After 
providing for interest on debenture stock, eto., a balance of ENA. 886 
remains, inclading £22,112 brought forward. The directors recom- 
mend dividends on the undivided ordinary and on the preferred 
ordinary stock-at the rate of 4 per cent. per annum. After reserving 
£10,606 the proportion of dividend applicable to the deferred stock, 
which is not payable uatil the result of the year’s working has been 
ascartained, there remains £34,886 to be carried forwar i. 


BAKER STREET AND WATERLOO RAILWAY. 


The accounts of the Oompany to June 30 show that daring the half- 
year the capital expenditure amounted to £367,189. The estimated 
expenditure for the current half-year is £600,000. In view of all the 
circumstances, the progress made with the worke during the helf-year 
had been sitisfastory. The Company's Bill, which was before the 
shareholders at the Whsrnoliffa meeting in February last, has passed 
throvgh the committees of both Houses of Parliament. 


LIVERPOOL OVERHEAD RAILWAY. 


The accounts for the past half-year show a balance of £7,883, out of 
which the directors recommend the payment of the preference dividend, 
but nothing on the ordinary shares, leaving £4,336 to be carried 
forward. А year ago the ordinary shares received 1j per cent, per 
annum and £4,052 was then carried forward, 


DUNDEE TRAMWAY AND CARRIAGE. 


The last report notes a considerable diminution in the receipts of 
the Oompiny, but owing to all-round economy the net profit is not 
much under the previous year’s. The revenue amounted to £10,087 
and expenditare to £8,227, making the net profit £1,860. An interim 
dividend of 1s. 64. рэг share was paid in December, and a similar 
dividend is now recommended, making 74 per csnt. for the year. It 
is recommended that £50) be placed to contingent fund, making it 
£4,000, and that £270 be carried forward. 


CHILIAN ELECTRIC TRAMWAY AND LIGHT. 


The last report shows a net balance of £23,289, to which must be 
added the sum brought forward, 21,621. Id ie proposed to pay a 
dividend on the preferencs shares at the rate of 2 per cent., leaving 
£12,911 to be carried forward. The electric lightiog department 
earned a net profit of 276,597dol, during last year, against 179,723dol. 
ее а year 1905. The tramways earned 678 197dol., against 

; 0 


DUBLIN UNITED TRAMWAYS. 


The report for the half-year ended June 30, submitted at the ordinary 
meetibg on 25th inst., showed & profit of £45,555, out of which it is 
proposed t» psy a dividend for the half-year at the rate of 6 per cent. 
per annum, tree of income tax, on the ordinary shares, leaving £5,000 
to be added to the reserve fund and £5,255 to be carried to next 
account. Extensions of the tramways from Rathmines to Dartry-road 
and from Dolphin’s Barn to Rialto Bridge, South Oirculer-road, were 
opened for traffic during the half-year. 


BLACKPOOL ELECTRIC TRAMWAYS (SOUTH). 


It will be remembered that at an extraordinary general meeting of 
the shareholders of the Blackpool Electric Tramways (South), at the 
beginning of this month, res>lutions were passed that the Company be 
wound up voluntarily, and that the shares held in the Blackpool, 8t. 
Annes, and таш Tramways Co. be divided among the share- 
holders. Tho debenture holders object to this proposal, At a meeting 
of shareholders on Monday it was decided not to proceed at present 
with the winding up of the Company and the appointment of a 
liquidator. | 


NEW COMPANIES REGISTERED. 


City and Suburban Motor Omuibus Co., Limited.—Oapital, 
£10,000. Object: to carry on the business of motor omnibus pro- 
prietors, ets. 

J. K. Conway and Co., Limited. —OCapital, £1,000. Object: to 
carry on the business of deslers in pas and electrical appliances, 
fittings, accessories, and materials, machinery manufacturers, eto. 

De Forest Wireless Telegraph Syndicate.—Oapital, £120,000. 
Objeot : to adopt an sgreement with 8. 8. Bcjesen, and t» carry on the 


business of owners of wireless and other telegraph systeme, patents, 
and concessions, etc. 


Potor Motor Bus Company, Limited.—Oapital, £5,000 
in £1 shares, Ol jeot: to carry on the business of rietors of motor 
omnibuees, other pablic or private oonveyanoss of de, Registered 


office: 4, Orcs „street, Peterborough. 


Chemin de fer Electrique d’Ostende-Blankenberghe et Exten- 
sions.—Registered at Bruessls. Oapital in 5,000 preference shares at 
£20 each, 25 00) ordira'y, value not stated. Object: construction of 
electric tramway from d'Ostende-Blankenberghe. 


Southend-on-Sea and District Meter Omnibus Ce., Limited. — 
Capital, £10,000. O^ject: to сапу on the business of proprietors of 
motor omnibuss and other public or aiiis conveyanoee of all kin da. 
Registered office: 105, Broadway High-st:eet, Southend-on-Sea. 


Yates and Thom, Limited.—Capita!, £240,000 in £1 shares. 
OLjeot: to acquire and carry on the business as Yates and Thom of 
ironfounders, boiler makers, mechanical aud electrical neues 
machine and tool mannfacturers, etc. Registered office: O Kogi- 
neering Works, Blackburn, 

Brune-Tarchi Telegraphic Co, Limited.—Oepitel, £30,000. 
Object: to acquire inventions or rights relating to telegraphic or tele- 
phonic prccesses or instrumente, or to the production, treatment, 
storage, application, distribution, and use of electricity, in particular; 
to acquire certain inventions patents owned by Ё, Bruné and C. 
Tarch: relating to simultaneous telephony telegraphy, etc. 
Registered office: 31, Lombard. street, E. O. 


я Liens Registered. 


Kent Eleotrio Pewor Syndicate, Limited, London, E.C.— 
Oharge registered, July 18, for £750. Secured on the undertakin 
rx "i the assets, present and future, including any uncalled or сарай 
capit 

New General Traction Co., Limited, Westminster. —Particuiars 
registered July 15, under Sub-ssction 4, Section 14, of the Companies 
Act, 1900, relating to a series of 5 per cent. debentures, created Feb. 8, 
1905, for £18,700. Trustees: Captain F. Pavey, Foley House, Port- 
land-place, W., and Baron Emile B. d’Erlanger, 20, Bishopegats-street 
Within, E. O. Oharged on 19,070 fally-paid shares of £10 each in the 
Norwich Electric Tramways Oo., 10,267 fally-paid shares of £10 each 
in the Coventry Elestric ways Oo., 12,262 fully-psid preference 
ehares of £1 each in the Douglas Southern Electric Tramways, Limited, 
and by way of floating charge on the assets, present and future, other 
then the above-mentione property. 

United Electric Tramways of Mente Video, Limited.—A 
trast deed, dated July 12, 1905, to secure £500,000 debenture stock, 
created Ost. 28, 1904, has been registered. Property charged—90 
debentures of 4,700dol. gold each, and 660 fuliy-paid shares of 
1,000dol. gold each, in La Sociedad Oomercial de Monte Video, any 
debt that may be incurred by the ssid company to this company in 
respect of moneys advanced to them out of the proceeds of the 
debenture stock of this company, issued or to be issued, in accordance 
with the terms of the said trust deed, eto. Trustees : Mejor W. E. E. 
Gordon, M.P., 4, Ohelsea-embankment, 8. W.; the Hon. O. G. Hay, 
M. P., Basildon House, Moorgate-street, E. O.; and H. A. Trotter, 7, 
Mincing-lane, E. O. 


— 


APPOINTMENTS VACANT. 


Engineer-in-Charge, Bermondsey. Salary, £2. 

Assistant Engineer about 25 years of age, with got knowledge 
of mechanical engineering. Applications to G M 532, Messrs. Deacon s, 
Leadenhall-street, London, E.O. See advertisement in last issue. 

Practical Engineor to supervise the equipment of a complete eleo- 
trical tramway in India. Applications ro Box No. K 10, Electrical 
Engineer Office, See advertisement in last issue. 

Assistant Buyer in electrical engineering works in Midlands. 
Applications tə Box G 49, Electrical Engineer Office. See advertise- 
ment in last issue. 

Youth (smart), Applications to the Electrical Oo., 121-125, Obaring 
Oross-road, W. O. See advertisement in last issue. 

Mechanical and Electrical Engineer. Salary, 50s. per week. 
Applications to R. N., Electrical Engineer Office. 

Junior Assistant Electrical Engineer, Burnley electricity works. 
Salary, £119. 12s, per annum. See advertisement. 

Pupil, Stretford Urban District Oouncil electricity department. 
See advertisement. 

Chief Draughtsman, also Assistant Draughtsman. Applications 
to T. K., care of Davies and Co., advertising agents, Finch - lane, 
Cornhill. See advertisement, 

Premium Pupil. Applications to Eleotricity Works, Canterbury. 
See advertisement, 
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Oo., Willesden, 5,000-kw- 11,000. volt switchgear extension ; 10 alter. 
nate-current and continuous-current ewitchboards for private installa- 
tions; Heriot-Watt Oollege, Edinburgh, three 10-kw. alternate- 
current transformers; Mauritius, two 20 kw. three-phase transformers, 

Cardiff.—The Asylum Committee have accepted the tender of D. 
Firth and Oo., Manchester, to do the wiring and general electrical 
installation work at the new asylum at Whitchurch. It will be 
remembered that the original tender was for £7,198, but on the tug. 
gestion of the committee a cheaper scheme was prepared, and all the 
firms who had tendered were asked to give fresh prices. Messrs. Firth 
were the lowest of 16 tenders. The nearest local firm t» the successful 
tenderers were Olay Bros. and Co., of Oardiff. whose original price was 
£7,850, and whoee second quotation was £6,964. : 

Loughborough. -—The following tenders for a year’s supply of stores, 
etc., have been accepted by the Committee: (1) oils, Valvoline Oil Co.; 
(2) engine-room «tores, G. Hatch, Limited; (3) cables and (4) cable 
accessories, W. T. Henley’s Telegraph Works Co.; (5) house service 
meters, British Thomson-Houston Oo.; (6) switches and fuses, Marples, 
Leach, and Co.; (7) 440-volt motors and sta:tors, Brush Oo.; (8) 
220-volt motors and starters, Crompton and Oo.; (9) ironmopgery, 
sundries, eto., W. Atme trong and Son; (10) house service fuees, W. T. 
Henley's Telegraph Works Оо. ; (11) turbine-generator brashes, 
Brush Co. 

London, E.—The Stepney Borough Oouncil have received t e 
following tenders for supp ree delivery of meters, eto. : Meters up to 
a epa of 10 amperes— Reason Manufacturing Oo., 2320 (socepted) ; 
Chamberlain and Hookham, £320; Ferranti Limited, £326. ба. 
Meters above a capacity of 19 amperes—Ferranti Limited. £297. 183. ; 
Chamberlain and Hookbawm, £306. 12%. 6d. ; Reason мош 
Co., £514. Meters above a capacity of 10 amperes— Ferranti Limite 
(accepted). Oombinsd meter and demand indicstor— R:ason Manu- 
facturing Oo., £770. 4s. 6d. (accepted); General Electric Oo., 
£877. 126. Demand indicato's onlv—Reason Mapufacturirg Oo., 
£347. 17s.  Osrbons—F. Henrion, 79, Mark-lene, E. O. (accepted), 
Storage tanks— Newton, Chambers, and Oo., £687 (accepted). 


Fulham.—The fallowing tenders have been received for the supply 
and construction of extension of cables, feedeis, eto. : 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Warrington. — Tenders are required for cables Tenders by 


Aug. 11. 

Florianopolio (Brazil) —The Municipality require tenders for the 
lighting of the town by Oct. 2. 

Turnu-Severin (Roumania).—The Mayor invites tenders for the 
electric lighting of the town. Tenders by Sept. 10. 

Olympia 1905 Exhibition.—The Executive Committee invite 
tenders for the loan or hire of 300-kw. direot-coupled steam set. 


Brussels, —The Government Telegraph Department require tenders 
for 14,700 pine telegraph poles. Specification 76 may be obtained 
from their office at Brussels. Tenders by Aug. 9. 


Paris.—The Post and н Де 1ш» Department require tenders for 
tubes for telephone and telegraph cables. ккан from the 
above office, t Bureaux, 103, Rue de Grenelle. Tenders by Aug. 7. 

Alicante (Spain). —The Harbour Board (Junta des Obras del Puerto) 
require tenders for two electric cranes, capable of lifting 10.000 ko. 
and 1,500 ko. respectively. Tenders by Sept. 15. Estimate, 
107,010°10 pesetas. 

Calanas (Spain).—The Municipality require tenders for the 
installation and working for 10 yearafrom Jan. 1, 1906, of the electric 
lighting of the town. Tenders by July 27 to the Alcalde of Calanas, 
province of Huelva, Spain. 

Stalybridge.—The Stalybridge, Hyde. Mossley, and Dukinfield 
Tramway and Electricity Board require tenders for the supply, delivery, 
and erection at the Stalybridge sub-ststion of a 400-kw. motoi- 
generator, together with the necessary switchgear for same. 

Merthyr Tydfil.—Tenders are invited by the Urban District 
Council for the erection of refuse destructor plant capable of effectually 
burning 120 tons of refuse per day, together with all buildings and 
contingent works connected therewith. Tenders by Sept. 1. 


Ebbw Vale (Mon.).—Tenders are invited for the following, for the 


Ebbw Vale Urban District Council : (Section A) cables; (B) overhead W. F. Dennis and Оо. ._............................ escas 21,779 7 
lines; (O) street lampe and fittings ; (D) meters. Specifications, eto., ] Johnson and Phillipe's Electric Cable Works. .. ... 1,780 4 
may be obtained at the offices of the consulting engineer, Mr. d | Electrical Co. v J. NND. f 
P. Wilson, 66, Victoria-street, Westminster. Tenders to the Olerk of Bi itish Insulated and Helsby Cables (stoneware duct:). 2,000 8 
the Ebbw Vale Urban District Council by 12 noon on Aug. 5. Ditto (fibre „ КИ АРЕ TINO ЕНИ ИЕ 2,064 1 
on.—Tenders are uired for the oonstruction of Section Wee t rn Electric о —— m — 22 . 2 e ооо 2,043 19 
Ne. T of the Erdington UE ways, comprising the laying of the per. itt). . . M 2,115 19 


i ing c bondi ood bl ing, 
manent way, including cop жей raat cok paving, and other Ditto (stoneware casing) ) . 2.012 


works incidental to the laying of about 24 miles of double- track tram- i 5 
way, for the Tramway башлы. Tenders to the joint engineers, Callender's Oable and Cor stract:on Oo. ....................- 2.104 2 
Mr. Robert Green (of Mesars. Pritchard, Green, and Oo.) of 37, W. T. Glover and Coo. — (eaim eain 2182 8 
Waterloo. street, Birmingham, ma M Herbert H. Humphries, engi- 249 a Oable Oo. ...................... 3 2518 15 
1 1 t Е e со 66060 aoo ooo os ооо о e 046009006090 БО 009900909** 000999000 ewe 
F he Siemens Bros. and Oo. (fibre conduit) 2,362 10 


6 
8 
6 
9 
9 
е 
W. T. Henley’s Telegraph Works Oo. (fibre ducts)*...... 2 075 3 0 
0 
6 
0 
0 
0 
0 
0 


Municipal Board of Musscorio (India),—The Municipal Board 
invite tenders for the supply, delivery, and erection at sites, in con- 
plete working order, of the following plaut: (а) t tee l power pipes; (b) 
water-motors; (c) alternators with exciters ; (d) switchboards with 
instruments and apparatus; (e) transformers ; (f) induction motors ; 
(g) pumps ; (A) die Cid machines, Also for the supply and delivery 
of the following : (a) bare copper wire for overhead mains ; (5) insulato.s 
and lightning arresters ; (c) arc and incandescent lamps ; (d) telephone 
equipment; (е) workshop tools; (f) general stores. Specifications, 
form of tender, and general conditions can be obtained on application 
to Mr. C. H. Shanan, municipal electrical engineer, Municipal Office, 
Mussoorie, India (telegraphic address, Shanan, Mussoorie), on payment 
of a deposit of Re.75 (£5), which amount will be returned on receipt 
of a bona fide tender. Tenders by Oct. 23. See advertisement. 


RESULTS OF TENDERS. 


Watford.—The tender of Babcock and Wiloox, at £41, has been 
accepted for chequer plating at the electricity works. 

Hampstead.—The tender of the St. Helen's Cable Oo. has been. 
accepted for the supply of high-tension, three-core house service and 
single cable for 12 months from Aug. 1. 

Hackney.—The Borough Oouncil have accepted the tender of 
Messrs. Lo Grand and Sutoliff, of 125, Bunhill.row, London, E. O., 
for an artesian well and air-lift pumping plant, at £1,370. 16s. 

Battersea.—The Lighting Oommittee recommend that the tender 
of W. T. Glover and Oo. be accepted for the supply of the necessary 
cable to connect No. 8 turbo-generator set with the main swit zhboard 
for £88. 15s. 11d. 

Stoke Newington.—The Council have accepted the tender cf the 
Reason Manufacturing Oo. for the supply ot meters; and for the 
erection of an electrical transformer station the tender of Patman 
and Fotheringham, at £3,273. 

Hammersmith,—The Guardians have accepted the tender of W. J. 
Fryer and Oo., Bra vin Works, Paddington, for a complete wiring 
installation for the electric lighting of their new workhouse and 
infirmary at Wormwood Sorubbs : electric wiring, Ed, 580; transform. 
ing apparatus, £1,061. 

Acton.—The District Oouncil have resolved to purchase an addi. 
tional trar sformer from the British Transformer Oo. at a cost of £136, 
and for the low-tension switchgear in connection with the motor-gene- 
rators purchased from the Metro litan Oo. the tender of Messrs, 
Oowans, at £276, has been accepted. 

Switchgear, eto. —Meesrs. Ferranti Limited, Hollinwood, Lanca- 
shire report the following contracts: Cardiff, motor-generator switch- 
board; Burnley, and Newcastle and District Electrio Lighting Oo, 
gontinyous-current switchgear extension ;]Metropolitan Ele: trio Supply 


Ditto (stone ware conduit) ............... . ees.» 2, 295 0 
* Reocmmended for acceptance. 

Paris. None of the tenders for copper wire covered with india- 
rubber and cotton dipped in psraffin, which were called for July 12, 
were acvepted by the Post and Telegraphs Department. There were 
five lote, and no reasons are given except that in Lot 1, which probably 
holds good for the rest—nemely, that the prices were above the 
maximum fixed. We give the results as they appear in the current 
number of La Metallurgie. The figures represent francs per kilo- 
metre: A 1 conductor, model 336, No. 1, 20 kilom.—De la Mathe 
145, 8:6 industrielle des 16 óphones 139, Grammont 130, the India 
Rubber 129; Cie gér ćrale de constructions électriques 125 le kilom, 
A 2 conductors, model 336, No. 2, 100 kilom.—De la Mathe, 358 90, 
8:6 industrielle des té phones 259. Grammont 260, the India Rubber 
259 ; Cie générale de constructions électriques 255. Ditto, 200 kilom.— 
De Ja Mathe 258, S é industrielle des té dphones 219, Grammont 252, 
the Indis Rubb:r 256 ; Cie gé.crale de constructions électriques 262. 
Ditto—Ds la Mathe 257:50, S:¢ industrielle des té óphones 249, 
Grammont 245, the India Rubber 256, Cie gé ó:ale de constructions 
électriques 265:50. A 5 oonductors, model 355, No. 3, 100 kilom.— 
De la Mathe 393, 8:6 industrielle des 1ć!'óphonea 589, Grammont 380, 
the India rubber 388, Cie gzé:érale de constr. mó:an'ques 399, Alliot 
et Roi 400. 

Metropolitan Asylums Board.—The tenders of the foll. wing 
firms for a year's supply of electrical accessories have been a: cepted : 
Pryke aud Palmer; General Electric Oo., 69-71, (cen Victoria- 
street, E. O.; Electrical Oo., 121.125, Obaring Oross- road, W. O.; 
Goossens, Pope, and Oo., 5, Arthur- street, New Oxford-street, W. O.; 
McGeoch and Oo, ; Sunbeam Lamp Oo., Park- road, Gatt shead - on- 
Tyne; Veritys Limited, 31, Kipg- street, Oovent garden; Armcurduot 
Manufacturing Oo., 6, Farringdon- avenue, E. O.; Berliner Telephone 
Manufacturing Oo., 200, Upper Thames strat, E. O.; Berry and 
Skinner, 75, Upper Thames street, E O.; British Insulated and 
Helsby Oables, Helsby, near Warrington; Johnson and Phillips, 
Electric Light Works, Charlton, Kent; London Electric Wire Oo., 
Playhouse - yard, Golden-lan e, Е.О. ; W. T. Henley's Telegraph Works 
Co., Blomfield.street, London -wall, E. O.; Edison and Son United 
Eleotric Light Oo., 56 7, Queen-stre«t, E O.; Frankenburg and Sons, 
Greengate, Salford; Sun Electrical Co., 118-120, Oharing Oross- road, 
W. O.; Tucker and O`., Sampson. road North, Birmingham; Baxter 
and Oaunter, 86, Oharing Oross- road. W. O.; G. Braulik, 217-218, 
Upper Thames. atreet, Е.О. ; Brush Electrical Co., 106.112, Belvedere - 
road, S. E.; Connolly Bros., Vale Mille, Blackley, Manchcster; 
Davis, Kent, and Stewart, 17, Berners street, W.; H. Greene and Oo.; 
Siomens Bros., 12, Queen Anne’s gate, Westminster, S. W. 

London County Council.— The Highways Committee ha ve r: ceived 
nine tenders for the supply of the high and low teng:on switcbgeer 
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required for the four sub-stations at Battersea, Olapham, Streatham, 
and Wandsworth respectively as follows: 


Edison and Swan United Eleotrio Light Oo., London... £8,427 0 0 
General Electric Oo., Manchester .. = . —.— 10.129 12 0 
Electric Oonstruotion Oo., Wolverhampton ... 10, 317 10 0 
Siemens Bros. and Oo., London... . . 10,568 10 0 
A. Reyrolle and Co., Hebburn-on-Tyne ......... E . 11,421 19 0 
Dick, Kerr, and Oo., London . . 12,048 6 3 
Kelvin and J. White, Glasgow .............................. 12,336 6 0 
Britieh Westinghouse Electric and Manufacturing Oo., 

London esee Vect ³ðᷣA dudo заа 19,705 7 0 
British Thomson - Houston Оо., Rugby . 13.178 6 0 


* Recommended for acceptance, with power to sublet to the under - 
mentioned firms (or to such other persons or firms ss might be approved 
by the engineer under the contract), as follows : (1) to Ferranti Limited, 
Hollinwood, the manufacture of the alternating-current amme tore, 
voltmeters, and wattmeters, (2) to the British Westinghouse Electric 
and Manufacturing Co., London, the manufacture of tbe starting 
resistances and pillars, and (5) to W. T. Henley’s Telegraph Works, 
London, the supply of the cables. The Edison and Swan United 
Electric Light Oo. withdrew because the sub-tenderera found it neces- 
sary to increase their prices. 

The same committee have received 18 tenders for the supply of the 


low-tension switchboarda required for the Battersea and Wandeworth 
sub-stations of the London County Council tramwsys, as follows : 
Evered and Oo., Вїгшїпгһаш”................................. £1,347 10 0 
Edison and Swan United Electric Light Co., London 1,439 16 3 
J. Fowler and Oo. (Leeds), Leede .................. eme. 1,738 0 0 
J. G. Statter and Co., Birmingham —.——.—.—— 1.733 9 0 
General Electric Oo., London es. 1.855 7 6 
L. Robinson and Oo., Thames Ditton ............ ... 1,982 18 0 
J. E. Spegnoletti and Oo., London.. 2. 2,008 10 0 
Eleotrio Construotion Oo., Wolverhampton. . 2,053 10 0 
B. Thomas, Manchester. s es o~ o 23.055 18 6 
British Westinghouse Electric and Manufacturing Oo., 
London. . reet mov . 2,100 1 0 
C. Hodges and Oo., London . . . 29,157 14 0 
Consolidated Electrical Oo., London  ...................-.... 2226 0 O0 
Siemens Bros. and Oo., London ............................ . 9344 0 0 
A. Reyrolle and Oo., Hebburn-on-Tyne ................—... 2382 9 6 
Walsall Electrical Oo., Walsall..................- . .-- 9,564 4 6 
British Thomson-Houston Oo., Rugby ....... Á—M . 8,701 14 O0 
Kelvin and J. White, Glasgow ................. кер 2855 9 6 
Baily, Grundy, and Barrett, Cambridge 4. 5,148 5 6 


* Recommended for acceptance, with power to sublet to the under- 
mentioned firms (or to such other persons or firms аз may be approved 
by the engineer under the contract), as follows: (1) to Evershed and 

ignoles the manufacture of the ammeters and voltmeters; (2) to 
Elliott Bros.. London, the manufacture of the recording instruments; 
and (3) to B. Thomas, Manchester, the manufacture of the circuit 
breakers. 

Tenders were also received for e'eotric lighting service in the 
ranger's house, Blackheath : 


Wright, Methuen, aud Co.“. ... . q 3 £174 2 0 
Ward Bros., London ............. — ЕРИНЕН НИШАВИ НОНЕ 175 0 0 
Tamplin and Makoveki, London .......... ——M— ванза 176 7 6 
Hooper, Neary, and Oo., London. e. . 187 6 0 
F. J. Ooleby and Oo., London... w... 187 10 0 
A. H. Marshall and Oo., Leyton stone . . 189 0 0 
E. Probert and Oo., London ...................- T—— 189 0 0 
Lea and Warren, Kettering ..................................... . 190 0 0 
Sweet Bros., London ...................-. NEM 200 0 0 
W. Dickinson, Bexleyhesth ..................................... . 22210 0 
Jackson Bros., London . 2 . 23911 0 
Salisbury Electrical Engineering Co., London. 245 10 0 


* Recommended for acceptanoe, 


BUSINESS NOTES. 


LIGHTING AND GENERAL. 


Ashton.—The Guardiars' new hospitale are to be lit by eleotricity. 

Battersea.—The Council propose to extend the eleotrio lighting to 
Nine Elms Ward at a cost of £15,C00. 

Croyden.—The General Post Office contemplate the opening of 
telephone exchanges at Purley and Kenley. 

Sunbary.—The National Telephone Oo. have obtained permission 
to place their wires underground in Thames street. 

Islington.—The electricity department of the Borough Oouncil 
visited Portemouth for their annus! outing laet week. 

Cardiff.— We understand that a loan of £600,000 is to be raised in 
which provision is made of £228, 687 for electrio lighting purposes. 

Westminster Electric Supply Co.—The directors have declared 
an interim dividend for the half-year ended June 30 at the rate of 13 
per cent. per annum. 

Bedwellty.—A company is being formed for the purpose of making 
an application to Parliament to supply the urban district of Bedwellty 
with electrical power. 

British Promotheus Co.—The works of this company will be 
closed from Aug. 2 to 12 next (inclusive) for the purposes of an annual 
holiday and stocktaking, 

. Metropolitan Electric Supply Co.—The directors have declared 
an interim dividend of bs. per share on the £5 ordinary ehares, being 
at the rate of 10 per cent. per annum, 


Huddersfeld.—During this month 15 new consumere and 
874 lampe have been connected. 

Malton.—The Urban District Oouncil have decided to give the 
electrio light a trial for street-lighting. 

Johnstone Extension. —Strong efforts are being made by Howwood 
and Lochwinnoch residents to induce the Paisley District Tramway Oo. 
to extend their system to these districts. 

County of Lenden Electric Supply Ce.—The directors have 
declared an interim dividend on the ordinary shares at the rate of 4 
per cent. per annum, lees tax, payable on Aug. 21. 

Durham —The County Council will be asked at the next meeting 
to consider the promotion of a Bill in Parlisment with the object of 
establishing a system of electrical service in the county. 

Chertsey. —The engineers of the Ohobham and Windlesham electric 
lighting echeme have decided not to place overhead wires along the 
public roads, and have completed their plans for laying mains. 

Selby.—The Electrical Distribution of Yorkshire Oo. intend to 
apply for a provisional order, under the Electric Lighting Act, 
sathorising them to supply electric power within the urban dietriot. 

Hayward's Heath.—The Rural District Council have invited the 
promoters of the Hayward's Heath Electric Supply Oo. to attend a 
special meeting of the Council and discuss the question of a supply. 

Watford.—Tbhe electrical engineer's last report shows that the 
number of consumers connected to date is 410. It ie proposed to 
construct and equip two sub-stations similer to those at present in 
ute. 

Case-Hardening.—We have received from Messrs. W. H. Palfrey- 
man and Oo., 17, Goree.piszzas, Liverpool, an interesting little 
pamphlet describing how the best results in case-hardening may be 
obtained. 

Waterloe and City Railway Ce.—The directors recommend a 
dividend at the rate of 3 per cent. per annum for the half-year ended 
June 30, carrying forward £658. The dividend at June, 1904, was at 
the eame rate. 

Llanelly.—A public meeting of ratepayers was held at the Llanelly 
Market Hall last week to discuss the Oouncil's to adopta 
scheme of electrio lighting. After discussion the meeting adjourned 
for a fortnight. 

Diamond Cutting.—Mr. Leopold A. Claremont, managing director 
of Olaremont Limited, in a letter to the Daily Telegraph says that it was 
& Loudon firm who first applied electromotive power to the purpose of 
diamond polishing. 

Rawtenstall.—The Board of Trade have approved the system to be 
adopted by the Town Council for the supply of electrical energy. Plans 
and estimate are before the Local Government Board, with an applica- 
tien to borrow £12,000. 

Portiand.—The National Provincial Electricity Corporation intend 
to apply for a provisional order to empower them to supply electricity 
for all purposes within the urban district. Stepe are 15 to be taken 
o oe parpoeg of applyiog for a provisicnal order on behalf of the 

ouncil. 

Ossett.—A ratepayers’ meeting was held on Monday to consider the 
advisability of erecting an electricity station, and a resolution was 
pssted to the effect that if the Board of Trade refused to extend the 
time of the provisional order, a scheme not to exceed £4,000 might be 
promoted. 

Retford.—The Town Council have been served with a notice by a 
London fitm of intention to apply for parliamentary powers to supply 
electricity in the borough. Та 1899 the Town Oouncil received a pro- 
visional order to supply electricity within the borough, which has 
since been cancelled, 

Tor quay.—It has been arranged to accept the offer of the Dolter 
Oo. for their engineers to consult with the borough electrical engineer 
as t» the feasibility of carrying out the scheme of extension of the 
present station, the approximate cost of which it is roughly estimated 
would not exceed £6,000. 

Londen Eleotric Supply Corporation.—The uniis sold for the 
half-year ended June 30 last amouuted to 6,130,461, of which 
4 039 970 units were for power purposes, producing а total revenue of 
£62,886, as compared with 4.49 1. 220 units sold in the corresponding 
period of 1904, producing £54,776. 

Queen's Hall Orohestra.—This year's promenade оопоегіз at 
Queen's Hall will be held from Aug. 19 to Oct. 27. We have seen an 
attractive list of orohestral ocmpositions which are to be performed 
for the first time in London by the Queen's Hall Orchestra, uoder the 
conductorship of Mr. Henry J. Wood. 

Norton.—4Au agreement has been arrived at between the Urban 
Dietrict Council and the Nortnern Oounties Electricity Supply Com- 
pany whereby the Council agree to waive their right to the provision 
of a generating station in Norton, and the company undertake to at 
once commence to lay down а cable from Malton. 

Leith —Last week Judge Oraig leid the lest brick of the сһішову 
stalk at the extension of the electrio lighting station. Messrs. John 
Dennis and Oo., Dalkeitb, were the contractors. There are over 
101,000 lamps connected with the station. which is now able to supply 
all the energy reqaired for the working of the electric tramways. 


Bridlington.—The Town Council propose to apply for sanction to 
borrow £4,600 (in addition to £1,500 for which application has already 
been made) for necesssry extensions in connection with the electric 
lighting ззћете, ss the demand for current has been greatly in excess 
of anticipations, though ample provision has been made for extensions. 

Anglo-American Telegraph Co.—The directors have resolved, 
after placing the sam of 55,000 to credit of the renewal fund, t» 
declare an interim dividend for the quarter ended June 30, 1925, of 
14s, рег cent. on the ordinary stock and £1. 8s. per cent. on the 
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preferred stock, leaving a balance of about 21,250 to be carried 
forward | 


West Ham.—The accounts of the Corporation tramways for the 
veer ending March 31 lest show a gross profit for the year of £23,198. 
Of this sum £9.020 is absorbed by interest on the undertaking, and 
the net profit is £14,418. Of this sam the Oorporation bas placed 
£7,418 to the sinking and renewal fund, and have carried £7,000 to 
the relief of the rates. 

Sale of Plant.—The Aston Manor Corporation invite tenders for 
the purchase and removal of the following spparatus: 280 (approx ) 
Electrical Company's tariff clocks, mechanically wound, 30 дауа; 100 
Aron time switohes (Wilson sys‘em), electrically wound, with warming 
coil ; and 25 Schuckert time switches, electrically wound. For par- 
ticulars see advertisement column. 

.—The Corporation have sgain demonstrated that the 

combination of refuee destructor with electricity works can, ander able 

ment, be worked successfully, We are informed that Mr, Sillery 

the electrical engineer, has reported that the Meldrum destructor had 

worked continuonsly for 12 months without stoppsges and without 
incurring a cost of one penny for repairs. 

Fulham.—Mesers, Allen and Norris are about to build some 400 
flats in the vicinity of Woodlawn-road, and have arranged to have 
them wired for electric lighting. The Oouncil having decided to adopt 
prepayment meters, and to make a charga of 4d. per unit for current 
consumed, 25 meters for penny-in-the-slot are to be obtained from the 
British Thomson- Houston Oo, at а осві of £103. Ze. 6d. 


Faversham,—The electrical engineer reported at the last Council 
meeting that, on the basie of the expenditure of last year, the cost of 
the street electric lighting for the ensuing year would be £22 for each 
of the 10 arc lampe and £4 for each of the other lampe. A notice 
wes tsbled to the effect that, owing to the cost of the aro lampe, the 
question of substituting for them some other kind of electric lamp 
be considered. 

Stock Exchange,—<Applications have been made to the Stock 
Exchange Committee to appoint a special settling day in and to grant 
a quotation to the Yorkshire (West Riding) Electric Tramways 
Oo.’s £275,000 44 per cent. first debenture stock, and to allow 
the Edmundson's Electricity Ocrporation’s further issue of 10,000 
ordinary shares of £5 each, fally paid, Nos, 70,001 to 80,000, to be 
quoted in the official list. 

Grimsby.—Mr. W. A. Vignoles, the borough electrical engineer, in 
his last report states that as the result of the yesr’s working the oom- 
mittee had made £895 profit, which could be voted to the relief of the 
rates. The undertaking ie only four years old, yet the engineer 
estimates next year’s profit at £1,500, while if a proposed agreement 
with a probeble large consumer is completed, the undertaking would 
in about three years be able to repay the whole of the money received 
from the rates, 

Loughboreugh.—The Town Oouncil have decided on the reeom- 
mendation of the electrical engineer, Mr. W. H. Allen, to reduce the 
price of current to the following: private house and shop lighting, 
4d. per unit; factory and workshop lighting iu bulk, 3d. per unit; 
current for motors, radiators, fans, and all heating and cooking appa- 
ratus, exoeept between б and 11 p.m., Id.; current for ditto between 
b and 11 p.m., 50. per unit. These reductions will come into operation 
ss from July 1, 1905. 

Weolwich.—Application is to be made to the London County 
Council for an advance of £5610 for a further scheme of street. 
lighting by electricity. Au electric lighting scheme has been adopted. 
subject to an estimate teing passed by the Finance Oommittee, and 
the sanction of the London Oounty Oouncil being obtained to the 
borrowing of the amouvut required—for Woolwich parish, £4,387. 
lis 10d.; Eltham paris“, 2418. 16s. 6d.; estimated cost of side street 
lighting, £805. 14s. 6d.—a total of 25,609. 28. 10d. 

Lighting Big Ben.—In the House of Oommons last week Mr. 
Lough asked Lord Baloarres what was the cost of lighting Big Ben,” 
and what was the estimated saving by colouring one or more of the 
dials green, as opposed to red. Lord Balcarres said the oost of lighting 
the dials of the clock electrically amounts to £242 for the year. The 
green light is incidental to tbe lamp used experimentally, ard the cost 
of current, if it wss adopted permanently, would be reduced some 
35 per cent. A red colour, being impracticable, has never been used. 


London Gazette.—A first and final dividend of 1s. 104d. in the £ 
has been declared in the estate of James William Hunter, electrical 
engineer and motorcar desler. 8, Norwood-road, Leeds, and trading 
with Albert Chapman as the Yorkshire Motorcar and Electrical Engi- 
neering Oo. The partnersbip between Austin Isherwood and George 
Richardson Burnett, carrying on business as electricians, electrical 
engineers, and contractors, at 37, Surrey-street, Sheffield, under the 
style of the Sheffield Electric Bell and Telephone Oo, hag been dissolved 
by mutual consent, 

Private Bills.—The following Bills have been read a third time in 
the House of Lords and passed: Metropolitan and Great Oentral 
Railway Companies, Gosport and Fareham Tramways, Hastings Tram- 
waye, South Lancashire Tramwsys, North Metropolitan Electric Power 
Supply, Metropolitan Electric Tramways, Dublin United Tiamways, 
Charing Oross, Euston, and Hampstead Railway, Baker.street and 
Waterloo Railway, Edgware and Hampstead Railway, South Barracas 
(Buenos Ayres) Gas and Ooke Oompany, Great Northern Railway 
(Iceland), Great Northern, Piccadilly, and Brompton Railway (No. 1), 
cae the Shropshire, Worcesterehire, and Stsífordshire E!ectrio Power 

Ше, 

Burnley.—An inquiry has been held into the application of the 
Town Oouncil for sanction to the borrowing of £16,194 for the purposes 
of electricity undertakings. Mejor Norton, the assistant town clerk, 
stated that the total amount sanctioned for the pnrposes of the under- 
taking was £85,844, the actual] amount raised was £78,524, and the 


account, not exoceding £50,000, be sanctioned in ree 


outstanding debt was £64,319. Daring the last three years the profits 
of the electricity undertaking, after paying interest and sinking fand 
charges, for the year ending March 31 last amounted to £8,3 
1904, £5,123; and for the year 1903 to 25552. The acting electrical 
engineer, Mr. Starkie, geve figures showing how the electricity works 
had developed, mentioning the electrification of the tramwa 
considered that with the new extensione and additions 


; for 


He 
e town 


would be fairly well equipped for some time to come. 
London County Council.—At Tuesday's meeting of the Council 


tenders for the manufacture, supply, and delivery of one five-ton and 
one 24-ton overhead electrically-driven travelling crane were referred 
to committee for cor sideration and report. It was agreed to lend the 


Poplar Borough Council £10,818 for electric light purposes. The 
Highwaya Oommittee recommended that expenditure on capital 

t of the con- 
struction of the foundations and the erection of the chimneys for the 
second portion of the Greenwich eleotricicy generating station; and 
that the drawings, epscifications, and estimate of £28,000 for the con- 
struction of the foundatione and the ereotion of the chimneys for the 
second portion of the Greenwich electricity generating station be 
referred to the Works Committee with a view to the execution of the 
work without the intervention of & contractor, 

Hampstead. — The Lighting Oommittee recommended last 
Thursday week that, with the commencement of the New Year, the 
charges for electric current to private consumers for lighting be 6d. 
per unit for the first hour'a average meximum demand per day, and 
144. per unit for all current consumed beyond that quantity during 
each quarter for the wioter quarters, and а uniform charge of 14d. per 
unit for the summer quarters, instead of 63. рэг unit for the first hour 
end 24d. for the remainder during the whole year as previously. 
They further recommended that the question of making any alteration 
in the meter rents s and over for the present, and that no alteration 
be made in the present charges for heating and power. An amend. 
ment, that the whole mstter be referred back to the committee, with 
instruct ons to briog up the full reports of the officials and the whole 
of the information placed before the committee, was carried, 


Wigan.—The Wigan Oorporation Bill has ed the House of 
Commons after amendment in committee, Under it the 1 
sought, amonget other powers, to acquire provisional orders for 
eleotric lighting in the districts forming the Wigan Poor-Law 
Union. This district is already included in that of the Lancashire 
Electric Power Oo., who accordingly offered strong opposition to 
the above proposal. After hseriog evidence on both sides the 
Select Committee of the House of Commons allowed the Wigan Cor- 
poration to take over the eleotric lighting order of Ince, but refused 
the power sought to supply electricity eleewhere with the poor-law 
union. The evidence in opposition t» the Bill showed that a good 
deal of power was likely to be required by the collieries within the 
area. The commit'ee was evidentiv convinced that this class of work 
should be done by the Lancashire E'ectrio Power Oo, rather than by 
a municipal body. 

Charing Cross Electric Athletic Association.—The members 
of tbe above association held their first annual eports on their ground 
at Acton on Saturday, July 22, 1905, before a large gathering of 
friends. The cup presented by the president (W. F. Fladgste, .) 
for the highest number of points scored was won by Mr. W. B. 
Schroder, Mr. H. Davies being second. After the sports Mis. J. 
Gatti presented the prizes, and a most enjoyable day ended with a 
dance on the lawn, in which a t many took 5 шо! the 

. Ф C 


Birmingham.—Mr, Ellaway, in moving the adoption of the report 
of the Electric Supply Committee, pointed out that while the probable 
requirements of energy for tramway purposes during 10 years was 
estimated at 7 500 kw., provision was only asked for the installation 
of 3 600 kw., leaving a margin of 4,000 kw. to be added as occasion 
arose, The additions proposed were necessitated by the scheme of the 
Tramway Committee for the extention uf the tramways, involving the 
laying of about 31 miles of entirely new lines. The additional equip- 
ment at Summer-lane provided for the install.tion of 1,500 kw. of 
direct-current supply, and 1,600 kw. of alternating-current supply. 
With regard t» the three sub-stations already sanctioned, the inten- 
tion was to build them only at present to about half their ultimate 
83 , but the committee were now satisfied that it was the wiser and 
more economical plan to now erect them to their full size. To the 
£10,600 for the building of the three stations they now added a further 
£16,000. The cost of the high-tension lighting cable oonneotin 
Summer-lane to Saltley was £6,000, and they asked for £10, 
for lighting msins and feeders for opening up the district. They 
would, of course. only spend the lstter sum ss they got applications 
for a supply. The total sum required for the extersions was close 
upon £100 000. The repoit was approved without discussion. 


Newoastle,—Mr. Ernest Hatton in а recent report says the net 
receipts over the expenditure for the present 200 aro at an 
annual cost to the Lighting Committee of £2,980, amounted to £317, 
which sum allowed for ample depreciation on the equipment. The 
report shows that during the year ended March 31, 1905, 8,681,301 
units were produced and distributed as follows: units used in power 
station, 275 525 ; at pumping station, 380,575 ; leaving a net balance 
for disposal of 7,927,401 unite. The total cost of production was 
£35,511, including all capital charges, rents, rates, etc., or 1'015d. 
per unit; 328. 395 units were now used for the present 200 arc lampe. 
It is proposed to inoresse the number for а further 160 arc lampe, 
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making а total of 360 aro lamps. This will necessitate a further 
expenditure on cables, etc., and new lampe of 24 500. The total cost 
of this additional supply, providing 8,194 008 units, will be £33,763, 
or u total cost of 989d. per unit, Ач it is proposed to redu» the price 
pai per lamp from £15. 10s. to £12 per annum, the total revenue 

erived from the 360 aro lampe will be £4,320, and the expenditure, 
including additional maintenance on the increased number of lamps, 
together with the additional capital charges, will be 24. 229 per annum, 
leaving a net balance of £91, in lieu of £317 now derived from the 
present installation of 200 lamp”, at a total expenditure to the Lighting 
Committee of 22,950. 

Govan.—In his report on the working of the Govan electricity 
department for the year ending May 15, 1905, Mr. Theodore Parsons 
states that nearly all the oontempla td extensions are now completed. 
The new engine-room hes been completed, and the overhead orane, 
750-kw. steam dynamo and condensing plant and piping erected, and 
the 600. kw. steam dynamo shifted from the old to the new engine · room. 
Eighty-five long-hour aro lampe, with raising and lowering gear, have 
been erected, and various extensions to the mains have been made. 
The balance of profit is £411, which, with the balance carried over 
from last year, amounts to £727, which has been placed to the 
renewals fund account, The result is very satisfactory, an bad debts 
of £108 and buildings taken down, £407, were тті! ізо off, and about 
£600 of income was lost due to the failure of one of the consumers, 
and £365 due to the new street lamps being late in erection. АП the 
working costs show decreases except the oil, waste, etc., which have 
risea 003d. per unit sold. The coal cost has gone down 053d. per 
unit. The maximum load in kilowatts is only 100 higher than lest 
vesr, which is due to the loss of a large corsamer and to tbe fact that 
the new street lamps were not connected until afver January, 1905 The 
cost of attending to street lamps his been reduced to 5554. per unit, 
and should be still lower in the coming year. The spoiications for 
both light and power were higher than in any previous year. 

Erith.—The annual report of the electricel engineer (Mr. G. E 
Heath) on the working of the electricity supply undertaking for the 
year endivg March 31 last contains the following statisti: в: The con- 
nections made to the mains during the усаг were 3,771 8 c. p. lamps, 
5,215 h. p. in motors, end the equivalent of 20) 8 c.p. lamps in public 
lighting, the totals now being 17,359 8-c.p. lampe and 211775 b. p. in 
motors, The street-lighting comprises 17 arc lamps. 54 33. c. p lampe, 
458 two бер, and 84 half. ampere Nernst lamps. The total mileage of 
the cable laid during the year ie 2 65 miles, made ор as follows: :44 
miles of high-tension feeder, 90 miles of low tension distributor cable, 
and 1:29 miles of etreet-lighting cable, bringing up the total mileage 
of cable laid t» 59 2 miles. Substavtial reductions have been effected 
in each item with the exception of coal, resulting (notwith- 
standing an increased ооа! cost) іо a net reduction of ‘267d. per unit 
generated on the total costs, and ‘325d. per unit sold. The standing 
charges have risen from £1,878 to £2 824. Ia view of the conditions 
above mentioned, a gross profit of £1,959 with a reduction in the 
generation costs of ‘267d. per unit conclude a satisfactory year. The 
general statement accompanyiug the report showe the total ospital 
expended to have been £61.648. 11s. Ojd.; gross revenue, £7,176. 
3s. 9d.; gross expenditure, £5,151. 153. 14d.—groes profit, £2 024. 
8s. 74d. Average price obtained per unit : priva:e lighting, 4 9384.; 
power, 1:5864d.; street lighting, 1659. Interest and sinking fund, 
£2 821. 2. 7d.; balance ou [шз working —deficit, £799. 13;. 1141. — 
gross profit, £2,024, 8s. 740. 


TRACTION. 


Limeriok.—4An inquiry has been held into the proposed Lime:ick 
tramweys scheme. 

Dover.—The extension of the municipal electrio tramways through 
je country district to River is expected to be opened for traffic in 

vgust. 

Derby.—The extension of the electric tramway from the Market 
Head to the borough boundary on the Kedleston-road has been 
practically completed. 

Colohester.—The Colchester electri: tramways on July 28, 1904, 
complete their firtt year. Up to Thursday last week the total receipts 
had come to a little over £11,000. 

Aberdeen — All the tramway standards on the various routes of the 
city have been numbered so that the repairer can find the required 
posts essier, as most repairs are done at night. 

Heywood.—The Trsmways Committe have arranged that their 
prepcsed electric tramways, the construction of which is about to be 
commenced, will be worked at 44d. per csr mile. 

Tramwaymen’s Sports.—The annual sports in connection with 
the Southport Oorporation Tramway Eaployé: Social and Athletic 
Society took place on Wednesday and Thursday of last week. 


Auckland, --The Rural District Oouncil will not oppose th» applica- 
tion of the United Kingdom Tramway Syndicate for the prolongation 
of the time fixed for the commencement of the tramway tcheme. 

Wednesbury.—The work of reconstructing the tramways between 
Wednesbury and Darlaston ie proceeding satisfactorily. It is expected 
that the cars will be running by the letter end of Augcet or the 
beginning of September. 

Ashton.—The Ashton Tramway Committee and the Stalybridge 
Joint Electricity Board have at last settled their difficulties, it is said, 
satisfactorily to both parties, On Monday through running com- 
menoed, the fares remaining as hitherto. 

Brighton.— The Corporation have inaugurated s system of personally 
conducted touring cars, which twice daily lesve the Aquarium terminus 
for a circular trip to the points of interest about Brighton. The 
journey covers about nine miles, and occupies nearly two hours. 


Lewisham.—The Oouncil have authorieed the Special Tramways 
Committee to join with the committee of tradesmen in Sydenham end 
Forest Hill in a deputation to the London County Council to urge 
upon them the necessity for the carly extension of the tramways in 
that district. 

Watford.—The Herts County Council have sealed amended agree- 
ments with the Urban Distriot Council of Watford and the Metro- 
politan Electric Tramways Oo, with regard to the Watford light 
railways, We understand the Watford Urban District Oouncil will 
supply the current, 

The Edinburgh and Queensferry Tramways.—At the con- 
clusion of the inquiry under the Private Legislation Procedure 
(Scotland) Act, 1889, into the draft provisional order on the Edinburgh 
and Queensferry tramways, the Commissioners intimated thet they 
held the preamble not proved. 

Crioklewood to Маго Arch.—Mr. B. B. Evans is making eflorta 
to bring about a Marble Arch.to-Cricklewood tramway echeme. He 
will ask the Willesden and Hempstead Councils to have a conference 
to consider the questions of trame snd widenings, and to ten? the 
feelings of reighbouripg pub io bodies. 

Wolverhampton and Cannock Chase Railway Со. —Àn icquir 
has been held into the spplication of the Wolverhampton and Cann 
Ohase Railway Company for a light railway order. The chairman 
said the order would te recommended for granting, subject to the 
reac j astment of clauses for the line to be run as a light railway. 

Nelson.—The Burnley Corporstion and the Colne and Trawden 
Light Railways Oo. have agreed to cheap fares over their respective 
systema for parties of not lets than 10, to be carried on ordinary 
service care. The Nelson Council have approved of the arrangement, 
sutject to the inclusion of cheap fares for similar parties between 
Nelson Oentre and Townley, Manchester-road Summit, Ross-grove, 
and Padiham. 


Liverpool Overhead Railway Ce.—The accounts for the pest 
half-year show an available balance of £7,883. бе. 8d. The directors 
have resolved to recommend payment of a dividend at the rate of 5 per 
cent. per annum on the preference shares and carry forward a balance 
of 24,555. 11s. 6d. Lust year at the corres ing period a dividend 
of 14 per cent. per annum was paid on the shares and 24,052. 
Ба. 10d. balance carried f. А 

Shilden.—The United Kingdom Tramways and Light Railways 
Syndicate propose to apply to the Board of Trade for a prolongation 
of the time limit in respect of the commencement and completion of 
the work of laying the proposed tramways. We understand that the 
Urban Distriot Oouncil have passed a motion to the effect that the 
proposed extension of time be objected to unless the syndicate were 
willing to pay the Council a wayleave of £50 per mile per annum. 


The Tramway Bill promoted by the Corporation 
relates to the building of depdte, the construction of new lines, eto., 
which will cost about £1,000,000. It is expected that all the existing 
lines, with the exception of the cable route, will be electrically 
equipped by the time the leases expire in 1906. The time-limit for the 
cons:tuction of the new lines is five years, as large street widenipgs 
are niccssary. The electrical equipment is estimated to coet £600,000. 


Falkirk.—Good progress is being made with the construction of 
the tramways, both in the burgh and in the county. A consignment 
of cara has arrived at Grangemouth per s.s. '' Danavon from Dankirk, 
The cars are in parts, and on arrival in Falkirk will be put together 
and the motors connected with them fitted in. They are large, roomy, 
and comfortable looking, and artistic in design and finish. They he ve 
been supplied by Messrs, Bruce Peebles and Co., Edinburgh, the 
principal contractors for the tramway. 

District Raillway.—Electric trains commenced to run on the 
Putney Bridge to High strest, Kensington, section of the District 
Railway on Sunday last. For the present there will be no through 
electric service from Putoey to the City, but passengers on the Putney 
line may, by changing at Earl’s Court, complete the journey in one 
of the electric trains running between Esling and Whitechapel. The 
Richmond section will be the next electrified section to be opened. 
The electric trains to Wimbledon will be atarted in a week or two. 

Huddersfield. —The Council have adopted a report, in which the 
Tramwaye Oommittee recommended that the manager be given 
eole control over the employés of the tramway department, with 
power t» dismiss or suspend, and that the manager be instructed to 
post up a notice that henceforth any motorman found abusing his 
equipment in definance of tbe regulations will be sammarily dismissed. 
All ticket inspectors are in future to be fully qualified motormen, and 
their duties will include the supervision of the motormen as well as 
the conduotors. 


Poole.—The Railways Committee have reported the receipt of a 
letter from Mr. J. J. Norton calling the aitantion of the Council to 
the obligation resting upon them of constructing a light railway 
through Parkstone under the Poole and District Light Railway 
Extension Order, 1902. The town clerk will apply to the Board of 
Trade to extend the time for executing the works for a farther period 
of two years; and after having obtained the concurrence of the 
Branksome Urban District Oouncil, will ask the Bournemouth Oor- 
poration whether they are willing to undertake the cons‘ruction of the 
line, subject to plans, etc., and method of construction being approved 
by this Uouncil and the Branksome Urban District Courcil. Similar 
steps will be taken with regard to the proposed extension to the 
Sandbanks district. 

Tramway Construction Contracts.—We understand that Mesers. 
J. G. White and Oo., who are now making an issue of capital, have 
jast secured a contract, amounting to upwards of £400,000, for the 
complete construction of tramways, etc., at Para, Brszil. If the report 
of the Traffic Commission is acted upon, it will, no doubt, give an 
impetus to tramway construction in London, Messrs, White were the 
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of these tramways amounted on March 31, 1905, to £2 693 692, 
19s. 2d., of which £203,563. 11s. 7d. has been repaid out of revenue, 
the amount of the out;teuding debt on that date being 22, 416, 529. 
7a. 7d. Daring the year 1904.5 the net expenditure on capital account 
amounted to £399,454. 5s. 64. This amount includes £102 884. 15s. 
for the purchase of the undertakings of the London, Deptford, and 
Greenwich Tramways Company an 
Dalwich Tramways Company, the remainder being in connection with 
the reconstruction for electrical traction of certain sections of the 
tramwa's 
respect of the reco: s:raction of tramways for electrical traction was 
£1,470,018. 131. 23. The total receipts from the undertaking during 
the year, and the working expenses, were ss follows: Total reoeipte— 
electric traction £548, 296. 7s. 1d., horte traction £133 799. 2s., total 
£692,095. 9з. Id.; working expens3s—electrio traction £365,497. 


— 


pioneers of the conduit system of eleotrio traction iu London, and 
they have carried out works smounting to over £400,000 for the 
London Oounty Council during the last few years, They are at present 
carrying out a large contract for the London United Tramways, and 
will also be entrusted with the conversion to electric traction of the 
Bombay (Indis) tramways system, With the large amount of contract 
work already in hand, amounting to over two million pounds, and the 
bright outlook for the fature, the continued success of the company 
appears very promising. 

Portsmouth. — The balance sheet of the Corporation tramways for 
the year ending March 31 shows the undertaking to з increasingly 
prosperous. The total receipts amounted to £100,973, of which 
£91,705 was from fares, £1,093 from advertising on the cars, aud 
£5,564 for the sale of current to the light railway company. The 
total expenditure for maintenance and repsirs was £44 165, so that 
there was a gross profit of £56,807, equivalent to rather more than 
B per cent. on the capital outstanding. From this total £18,696 has 
to be deducted for interest charges, £15,930 for the sinking fund, and 
£934 for income tax, This brings the net profit dowa to £21,246, t» 
which hss to be added the sum of £712 dividends on investmente, 
so that the available surplus is £21,959. The committee have spent 
£5,608 upon the Somers-road and Circle improvements, sud £2,107 
for workshop and other improvements, and for balancing various 
outstanding capital charges for which money was not borrowed, Thes» 
two payments reduce the balance to £14 243, and the committee 
propose to add this to the reserve fand, which will then amount to 
£37, 236. 

Light Railways in the Potteries.—The Light Railway Comm's. 
sioners have held an inquiry into an application of the North Stafford- 
shire Riilway Oo. for au order authorising them to work certain 
mineral branches of their system as light railways. The lines ia 
question were— (1) branch from Apedale Janction to Apedale Iron. 
works; (2) from Kuutton Junction to Pool Dam Canal Wharf, 
Newcastle ; (5) from Normacct to Adderley Green; (4) from Botteslow 
Junction to Adderley Green; (5) from Longport Junction to Tunstall 
Janction ; (6) from Tunstall to Newfield ; (7) from Obstterley Junction 
to Talk-o’-th’-Hill; (8) from Ohatterley Junction t» Ohesterton ; (9) 
the Grange branch at Barslem; (10) from Stretton Junotion t» 
Hawkias-lane Junction, Hornioglow; (11) from Oongleton Lower 
Junction to Oongleton Brunswick ; and (12) from Wheelock Station to 
Sandback. The Pott.ries Electric Traction Oo. opposed the applica- 
tion as regarded Nos. 1, 2, 3, Б, 6. and 9. Mr. B. О. Brough appeared 
for the railway company, and Mr. Tildesley Jones for the electric 
trastion company. Ihe Commissioners anncuuced that they were 
pee to submit an order to the Board of Trade sanctioniag the 
working of all the lines as light railways except Nos. 2, 5, and 6. 


Tramway Damages.—At the Manchester Assizes on the 25th 
two verdicts were given against the Sslford Corporstion. Oae man 
obtained £90 damages. From the evidence it sppesred that when 
riding on the outside of a Salford tramcar, he was struck by s locse 
trolley pole. In another case the plaintiff obtained £225 
compensation for his personal injuries caused by a collision which 
was due to one of those obstinate carters of whose objection- 
able tactics every user of a tramcar is well aware. In giving 
his evidence, & car driver said that two coal.earts appeared in front 
of him and monoplised the road, preventiog his car from proceeding. 
The wheels of both carts were over the metals, The witness repestedly 
sounded his gong, but although the carters might readily have drawn 
off to the left, the obstruction continued. The driver of the second 
cart st length drew away, but the one in advance of him not only 
maintained his position, but turned and jeered at the witness, putting 
his thumb to his nose—''as your gsters would ’—and laughing at him 
from under his horse's head. The man persisted in this behaviour, 
although called to and warned by his companion, and when he did 
lead his horse out of the way it was to the right instead of to the left. 
This brought him into collision with the car on the down line, The 
near shaft of the coal-cart struck the front part of the car (after Tobia 
had spplied his electric brake), pinned Tobin’s left arm against the 
steps, and broke the arm below the elbow. 

London County Council—On Tuesday 250,070 was vcted in 
respect of the acquisition of lande and easements in connection with 
the construction of the tramway subway from Southampton - row to the 
Victoria-embankment. Next week tbe Highways Uommittee will 
recommend: (a) That the estimate of expenditure on csp:til account 
of £59,394, made up of the undermentioned amounts sabmitted by the 
Finance Committee, be approved in respect of the «quipment of 
the tramways from the Strand, via the tramway subway, to 
Theobald's-road, and the reconstruction and equipment of the tram- 
ways in Theobald’s road between the present tramway terminus 
and the authorised tramways in Rosebery-a venue near Gray's - inn · 
road — namely: rolling-stook, £33,000 ; trackwork, £19,870 ; cables, 
switchboarda, eto., £5,024; lighting, etc., £1,600. (b) That the 
Highways Committee be authorised to make any necessary arrange- 
ments with the North Metropolitan Tramways Oo. for the electric 
working as a through route of the tramways in the tramway subway 
between the Strand and Southampton-row, and of the tramways 
between Theobald's-road and the Angel, Islington ; that an agreement 
be entered into to give effect to the arrangements; and that the seal 
of the Council be affixed to such agreement, Au expenditure of £4,500 
is proposed for the construction of a junction lino at St. George's. 
сігсоє between the tramways in Borough-road and Blackfriars-road. 
The report of the Highways Committee on the accounts of the receipts 
and expenditure for the year ended March 31, 1905, in connection 
with the Oouncil’s tramways undertakings south of the Thames is as 
follows: The London County Oouncil tramways comprise the under- 
takings transferred to the Oouncil by (a) the London, (b) the South 
London, (с) the South-Eastern Metropolitan, (d) the London, Deptford, 
and Greenwich, and (e) the London, Oamberwell, and Dalwich Tram- 
ways Companies. The net capital expenditure in respect of the whole 


amount was sat aside for renewals, 


141 


the London, Oamberwell, and 


Tbe nət capital expenditure up to March 31, 1905, in 


123. 6d., horse traction £134,323. 1s. 6d., to al £499 825 143 ; making 


the gross surplus on workiog—electric traction £182 798. 14s. 74., 


horse traction £529. 193, 61. (deficiency) —total £182 259. 158. ld. 
Debt charges, amouatir to £136,953. 17. 91. (including £576. 21. 3d. 


in respect of the wideniog of Harleyford.st ee!), and a charge of 


£8 261. 7s. 61. for income tix, have been set against the sum of 
£182 269. 15s. 14. above referred to, and a sum of £35.00) has been 
transferred to the renewale reserve fuad, leaving a net surplus of 
£7,054. Эз. 103. to be ouried t^ the appropriation account. This 
compares with a net deficiency of £8,283. 14s. 2d. in 1905 4, when no 
The total receipts have been 
£145,856 more th an ia 1905 4, notwithstanding the fact that Streatham 
cable t amways were closed during their recon:t-uction for electrical 
traction. The exzeptionslly fine weather duriog the summer no doubt 
acco inted to a considerable extent for the increased earninge. The 
total amount of the renewals reserve fund established in connection 
with the undertakings was, at the begianiog of the year 1904.5, 
£30 772. 43, 91. Dividends on investments and interect on the bank 
balance of the funi amounted during the year to £834. 174, 9d. The 
uninvested moneys of the fand were temporarily usei to defray the 
expenditare incurred ia the provision of the four temporary generating 
stations at Loughborough Junction, Daptford, Streatham, and Bankside. 
The expenditure incurred under th's head is £25,805 12:.3d., of which 
sum £2,895. 12s, 5 1. was charged against the revenue of the year 
1905 4, while the remaining £22 507. 19. 10d., instead of being 
charged over the whole period du-ing which certain of the temporary 
stations are to be used, as w^s originally proposed, has been borne by 
the revenue of the year 19015 The belanve cf the fund carried 
forward to the current year is £56 607. 2s. 6d., an inoreas in the 
year of £35 834. 17¢. 91. No comparison of working expenses сап 
be made with those of former years owiog to the different circum. 
stances obtaining. It may be stated, however, that the total operat- 
ing expenses for electrical traction were £340,987. 11. 9d., or 7:494. 
per car mile run, while the addition of the expenditure in connection 
with the provision of temporery generating stations mentioned above 
and other special items increases the revenue expenditure to 8 03d. 
per oar mile run. The tots] expenses in connection with horse traction 
work out to 10 23d. per car mile run. We would, however, point out 
that the workiog expenses for electric traction bave been considerably 
higher than they are exected to be when the permanent generating «tation 
at Greenwich is completed, and when the use of temporary cir-shede can 
be dispensed with. Oa the whole, therefore, we regard the result of 
the year’s working, which is considerably more favourable than was 
anticipated in the annual estimates, as being very satisfactory. The 
following further facts may be of interest to the Oouncil. The tram. 
ways system extends over а total length of about 46% strest miles, 
inclusive of the lines of the London, Deptford, and Greenwich Tram- 
ways Oo., acquired in July, 1904, but exclusive of the derelict lines 
purchas3d from the London, Oamberwell, and Daiwich Tramways Oo. 
Of this total length about 26§ miles of double track have been recon. 
atracted on the undergrcuad oonduit system of electrical traction, 
Elestric services on the lines were firet started on May 15, 1903, and 
during the year 1904-5 several farther sections of lines were opened for 
traffic, including the Brixton aud Screatham lines and several new 
routes, The total number of passengers carried and the car miles 
run daring the year were 161,818,560 and 14,081,397 respectively, 
or 31,679,475 and 2,544,863 more than in 1903-4. The sub-division 
of these figures between elect-ic and horse traction is as follows: 
Number of passengers —electric traction, 126,255,230 ; horse traction, 
38,663,280 — tot l. 164 818,560, Number of car miles run—electric 
traction, 10,931,396; horte traction, 3,15),001—total, 14 081,397, 
Of the total number of pissengers, 55 97 per cent. were carried at Jd. 
fares, 47-10 per cent. at 1d., 9 12 per cent. at 14d., 6:01 por cent, at 
2d., 1:18 per cent, st 241 , and 1:62 per cent, at 51. The average 
fare per passenger was 97d, as against '951, in 1905 4. During the 
year an innovation has been made by the use of roof.covers for some of 
the electric cars, 81 of which were equipped up to the end of the year 
1904 5, while others are being fitted. These roof-covers have been 
much appreciatsd by the public, and the earnings of the ears have been 
considerably increased. The tramways stud at the beginning of the 
year numbered 1,872, and 295 horses were sdded upon the tranefer of 
the London, Deptford. and Greenwich Tramways Oo.'s lines. Owing 

rincipally to the institution of electrical traction on some of the lines, 
kowe, the stud has been reduced by 847 horses, which have been 
sold by auction at an aver ge price of £21. 12s. Ad. each. The low average 
price realised is due to the facb that nearly 400 of the horses sold, 
which had been recently transferred to the Council from one or other 
of the companies, were of an inferior s‘anderd, and had to be replaced 
from the Council's own stad by a much better class of horses, which 
would otherwise have been disposed of. In addition to the horses 
sold, 20 horses have died and eight cart horses have been bought, so 
that the stud on March 31, 1905, numbered 1,500 car horses and eight 
cart horses, The average cost per week for provender and litter has been 
Та. 6°28d. per horse, as against 8s. 5'09d. in 1925-4. The permanent 
way has been well maintained, and the machinery, plant, and rolling 
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stock hsve been kept in thorough order and repnir. In consequence of 
complaints as to tbe noise caused by the running of the tramoars on 
the Tooting section of the Oouncil's electric tramways, it has been 
found that the rail joint: have in many nases worked loose, and a trial 
is tə be made of the Thermit systsm cf weldiog rail joints. It has 
been arranged that 200 rail joints be welded on this principle at a 
total cost of about £240. 


PROVISIONAL PATENTS, 1905. 


JULY 17. 
14660. Improvements in or relating to vapour electrio lamps. 
Francis Harrison, 157, Grange Park- road, Leyton, Essex. 
14663. Improvements for central battery telophone trans- 
mitters. Joseph Henry Scales, 94, Stockwell Park- road, 
Brixton, London. 


JuLy 18. 

119708. Improvements in electric couplings. The British 
Thomson-Honston Compsny, Limited, and Eimund Basil 
Wedmore, 83, Cannon.street, London. (Date applied for 
under Patents Rule 9, June 7, 1905 ) 

14713. Improvements in electric arc lamps. The British 
Thomeon-Houston Company, Limited, 83, Capnon.atreet, 
London. (The General Electric Company, United States.) 

14714. Improvements iu and relating to electric measuring 
instruments. The Britsh Thomson-Houston Oompiny, 
Limited, 85. Oannon.stzeet, London. (The General Electric 
Company, United Stat s.) 

14715. Improvements in vapour electric rectifiers. The British 
Thomson-Houston Compeny, Limited, 85, Osnnon-street, 
London. (The General Electric Company, United States.) 

14756. New electric switch for reoordiog, indicating, and 
oontroliog main switches by magnetic coils. Charles 
Iesao Adams and Walter Brand, 8, Urescent-gardens, Bath, 
Eaglend. 

Im ents in electric stop motions fer 
Pierre Vindrier, 6, Bank- street, Manchester. 

14751. Improvements in electrico dynamos and metors. Cenek 
Ma ka, 6, Bank-atrect, Manchestere. 

Improvements in aud relating to telegraphie instru- 
ments and the like. Alberto Gentili, 27, Oharcey-lane, 
London. (Date applied for under Patents Act, 1901, Jaly 19, 
1904, being date of spplication in Italy.) (Complete speci- 
fication. ) 

Improvements in or relating to apparatus fer electrio 
welding. Henry Harris Lake, 7, Southemptoa-buildings, 
Chancery-lane, London. (The Clinton Wire Cloth Oompapy, 
United States.) (Ccmpleta specification ) 

14785. Improvements in connection with frogs and awitches 
and crossings for the overhead conductors of electric 
tramways and railways. Isaac Everson Winslow, 47, 
Lincoln’s-inn-fields, London. 

Improvements in or relating to wireless telegrapby. 
Guglielmo Marconi and Marconi's Wireless Telegraph Uom- 
pany, Limited, 24, Southampton-buildings, Chanoery- lane, 
London. ` 

14808. Improvement in tolephene shells. William Kobert Sine 
and Jacob Sigmund Rosenthal, 18, Soutbampton - buildip ge, 
Chan gery-lane, London. (Oomplete specification.) 

JULY 19. 

14837. Improvements in or connected with trolleys of over- 
head electric railway vohicles or locomotives, Robert 
Wilson Dunn, 16, Water-s:reet, Liverpool. 

14847, A continucus covering for electric tramway or railway 
conduits. Thomas Dewhirst and Robert Burn, 50, Old 
Broad-street, London. 

14879, Improvoments in and relating to safety devices for 
electric motors and the like. The Johneon-Lundell 
Electric Traction Company. Limited, and John Harper 


14749. looms, 


14770. 


14780. 


14788. 


Robertson, 7, Southampton - buildings, Ohancery - lane, 
London. 

14889. Improvements in submarine eleotrio cables Paolo 
Ooridori, 31, Bedferd street, Strand, London. (O>mplete 


epecificat‘on. ) 

14898, Improvements in the manufacture of filaments for 
incandescing electric lamps. Jack Orawford Rand ; Il, 
Olun House, Sariey-street, Strand, London. 

JULY 20. 

11971a, Improvements in and relating to electric current 
rectifying systems. The British Thomeon-Houston Oom- 
pany, Limited, 83, Oannon atreet, London. (The General 
Electric Company. United States. (Date applied for under 
Patents Rale 9, June 1, 1905.) 

14905. Disinfector appliance for telephone transmitters. 
Erbine Oorüs Phillipe and Fred Karle Shedd, 20, High 
Holborn, London, 

14955. Improvements in the produotion of long stable electric 
ares James Yate Johne ton, 47, Lincoln’s-inn-fields, (The 
Badische Auilin und Soda Fabrik, Germany.) 

- 14959. Improved sparking coil with multiple winding for 
ignition and like purposes. Socidié d'Electricitó ' Nil- 
melior" and Auguste Michel, 322, High Holborn, London. 
(Complete specification. ) 


14864. Improvements in electric hoists and conveyers. Joseph 
Gershom Childs, Hawihorn-roed, Willesden Green, London. 

14971. Improvements in and relating to electric switches. 
Norman Hamilton, 83, Cannon-street, London. 

14979. An improved precess of obtaining a substance par- 
ticularly adaptable for making incandescent electric 
lamp filaments thereof. The British Thomeon - Houston 
Oompapy, Limited, 83, Cannon-street, London, (The General 
Electric Company, United States.) 

14973. Improvements in mercury vapour electric apparatus. 
Tne British Thomeon-Houston Company, Limited, 85, 


Oennon street, London. (The Gene-al Electric Company. 
United States.) 
14978. Improvement in electric switch. Gustave Leopold 


Herz. 19, Holborn.viaduct, London. (Date applied for 
under Patente Act, 1901, Ost. 7, 1904, being date of applica- 
tion in United States.) (Complete specification.) 


JULY 21. 


15003. Improvements in and relating te electrically-controlied 
variable-speed gear. Henry Vincent James, 3, Browa- 
street, Market.atrest, Manchester. 

15017. Au improvement applicable to the trolley poles of 
electric cars, James Stewert Fioney, 4, 8t. Annes square, 
Mancbester. 

15022. Receivers suitable fer use in wireless telegraphy er 
telephony. John Gio ne Baleillie, 143, Ham Park · road, 
Forest Gate, E «ex. 

15045. Improvoments in electric train-contrel systems. August 
Bandh and Axel Msgnuern, 7, Southampton-builciogs, 
Ohancerv-lane, London. (Date applied for under Patente 
Act, 1801, Feb. 16, 1905, being date of application in 
United States.) (Complete specification.) 

16055. An impreved process fer extracting metals from ores 
and other metalliferous material by electrolytic means 
and apparatus therefor. Ganz and Oo., E's :wgiesserti 
und Maschipen.Fabriks Act Ges., 6, Lord-etreet, Live: pool. 
(Date applied for under Patents Act, 1991, Aug. 26, 1901, 
being date of application in Germany.) (Oomplete speci- 
fication. ) 

15067. Improvements in and relating to the regulation of 
alteroating-current dyname-electric machines, The 
Allgemeine Elektricitüts.Ges, 83 Oannon.atreet, London. 
(Date applied for under Patents Act, 1901, Jaly 22, 1904, 
ding date of application in Germany.) (Oomplete epeci- 
fication.) 

15071, Improvements in protective devices fer electric 
circuits. Tne British Thoa.s»n- Houston Oompany, Limitsd, 
83, Osnnon-s‘reet, London. (The General Electric Compsny, 
United S ates.) 

15674. Improvements in or relating to means er apparatus 
for regulating the difference of petential between 
portions of alternating electric current distributing 
systems. Arthur Francis Berry, 46, Lincoln’s-inn-fields, 


London. 
JULY 22. 


15084. Improvements in means for enclosing electric switches 
aud pushes, and other apparatus requiring manipula- 
tion in a medium from which they must be protected. 
Christopher Alvey Peck, 6, Bank-atreet, Manchester. 

10091. An improved typo of house service fuse-box for the 
supply or distribution of electricity. Thomes Henwood 
and Frenk Camillo Norman Bergh, 14, Pelham-square, 
Brighton. 

14101. Magnetic tubular hammer. Henry James Dale, 166, 
Pex tonville-road, London. 

18181. Improvements in and relating to electric sparking 
саа Duglas Elyard Brown, 1, Qaeen Victoris-street, 

ndon. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Aug. 10. 
1904. 


15708. Means for electrically controlling phonographs and 
einematographs in combination. Noc. L. Gaumont et 
Cie. (Date applied for under International Convention, 
Jaly 17, 1903.) 

15943. Alternating-current electric meters. Union Elektricitáts- 
Ges. (Date applied for under International Convention 
July 18, 1903.) 

17748 Trolley turners or devices for moviag the trelley 
poles of electrio cars. Bamber. 

17809. Electric controllers British Thomson-Houston Company 
Limited. (General Electric Company.) 

18012. Processes of oxidation and reduotion effected in an 
eleotrolytio bath. Imray. (Farbwerke vorm. Meister, 
Lucius, und Brüning. 

19478. Regulaters for electric circuits.  Britiah Th»mson- 
Houston Company, Limited. (General Electrio Company.) 

19885. Electrio motor oontrollers. British Thomson - Houston 
Company, Limited. (General Electric Company.) 

26527. Electric ignition apparatus for internal combustion 
engines.  Eckstein and Coates. 
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19886. Eleotrio railway 


employing sectional con- 


systems 
ductors. British Thomeon-Houston Company, Limited. 


(General Electric Company.) 
19891. Devices for protecting 


electrio railway 


signalling 
systems from excessive current. British Thomson- 


Houston Company, Limited. 


(General Electric Oompany.) 


19993. Shunts for electrical measuring iustruments of the 


moving-coll type. 
Vignoles. 
24692. Means for ascertaining the power 


alternating-current systems. Grammont. 


Eveished and Vignoles, Limited, and 


factors in 
(Date spplied 


for under Iutt raational Convention, Nov. 24, 1903) 


1905. 


Micro-telephones. 


. Apparatus fer heating water electrically. 
Elektromilitara Aktiebols gat. 


Shoenberg. 
(Date 


applied for under International Oon vention, Murch 8, 1904.) 


tür drathicse Telegraphie m. b. H.) 


Spark gaps for electric discharges, Thompson. 


(Ges, 


6827, Field syatems for continuous-current electric meters. 


Busch, 
March 22, 1904.) 
9540. 
transmission. Simonds, 
national Convention, May 5, 1904.) 


(Date applied for under Internationsl Convention, 


Dynamo-electric generators and motors for power 
(Date applied for uader Inter- 


100858. Ventilating arrangements of dynamo-electrio generators 


and motors, Siemens Bros, and Oo. (Siemens-Schuckert- 
werke G, m. b. H.) 

11860. Electric target-setting apparatus. Boult.  (Phóaix 
Elektrotechnische G. m. b. H.) 

12263. Electrolytio ship-bottom cleaner. Frazier. 


19991. Process for the eleotrolytio production of lustrous 


metallic coatings upon metals. Classen. 
——————5ß5r ane 


COMPANIES' STOCK AND SHARE LIST. 


Name. Ew 
Commereial and Industrial. £ 


Alliance Electrical Co.,5 per cent. Cum. Pref., Nos. 1-70,000 1 
Aron Electricity Meter, 6 p.c. Cum. Pref. Sbares, 1-125,000 1 
British Insulated and Helsby Cables, Ord., 1-100,000 5 
6 per cent. Cum. Pref., 1-100,000 5 
— —— 44 per cent. Mortgage ‘Debentures .............. 100 
British Thomson - Houston Co, 44 per cent. lst Mort. Deb. 
Stock; Rod ᷣ ⁰⁰yd d 100 
x Westin house Elec. and Manuf. 6 per cent. Pref., 


—— —— 


— 9 õõõ 2 


‚001-575,000 ...................................... 5 
4 per cent. Mortgage Debenture Stock .......... Ou 
Brush Electrical Engineering, Ordinary, Nos. 1-105,731 .. 2 
Non. Cum., 6 per cent. Pref. .................... 2 
44 per cent. let Debenture Stock ................ 100 
44 per cent. 2nd Debenture Stock................ 100 
Callender’s Cable, ребепіцгев............................ 100 
(/ ²˙ͥ¹v . deas 5 
5 per cert, ttt снесена на 5 
Crompton and co 3 
5 per cent. Debentu res 100 
Edison and Swan United, A" Shares, 1-99,261 .......... 3 
“А” Shares, 01-017, 139........ 5 
5 per cent, Debenturees 100 
4 per cent. Deb. Stock, Red. .................... 100 
Electric Construction, Nos. 1 to 112,100 ........... ...... 8 
7 per cent. Cumulative Pref. .................... 8 
4 per cent. Perp. lat Mort Deb. ................ 10u 
Ferranti Limited, 5 per cent. lat Mort. Deb. Stock, Red. 100 
General Electric Company (1900), 5 per cent. Cum. Pret... 10 
— -— per cent. 1st Mort. Deb. Stock ................ 100 
W. T. Henley's Telegraph Works, Ordinary .............. b 
—— — 43 per cent. Ргеѓегепсе.......................... b 
44 per cent. Debentures ........................ 00 . 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 
4 per cent. Ререпіагея.......................... 100 
Parker, Thos., Limited, Ordinary ........................ 10 
Telegraph Construction and Maintenance 12 
5 per cent. Bonds .............................. 100 
Electric Lighting and Supply.— 
Bournemouth and Poole, Ordinary ...................... 10 
44 per cent. Cum. Pref., 7,501-15,000 ............ 10 
6 per cent. Cum. Second Pref., 15, 001-22500 .... 10 . 
44 per cent. Debenture Stock, Red: MN 100 
Bromley (Kent) Electric Light and Power Co 5 
4 per cent. 1st Debenture Stock, Red. .......... 100 
Brompton and Kensington, Ordinary .................... 9 
7 per cent. Preference ................. ........ 5 
Calcutta Lr 001 Bb do Corp., Ordinary, Nos. 1-60, 000 . ab 
ов. 60,001-80,000 ............................. 
Cambridge Electric Supply Company, £10 Ога, ........ 8 
Central Electric Supply, 4 per cent. Guar. Deb. Stock .... 100 
Cross, West End, and City Electric Supply, Ord., 
ОЛО эозин назик; ß оода 5 
— 44 per cent. Cum. Pref., 1-80,000 ................ 9 
— — 4 per cent. Debenture Stock, Red. ˙ A 100 


“City Undertaking,” 44 p.c. Cum. Pref., 1-40,000 5 
ditto (1803) 40,001-80,000 
Chelsea Electricity Supply .............................. 
44 per cent. Debentures 
City of Tondon; Ordinar 
6 per cent. Cumulative Pref..................... 
9 per cent. Debenture Stock 
44 per cent. 2nd Deb. Stk. Prov. Certa. (all pd.).. 

County of London Electric Supply, Ordinary 
6 per cent. Cum. Pref. .......................... 
per cent. Debentures Prov. Certs. All pd. Rd. 100 


=» э эе ө ii 


—! :ũQ— ũ оо өэ ез э з ө о = о ео э а ез ээ з э 


# о э ә ө з ее «э з Фе аэ е о ee 
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— —- 4› per cent. 2nd Debentures Prov. Certs......... 100 
Edmunédsons' Electricity Corporation, Ordinary,1-50,000.. 5 
6 per cent. Cum. Pref. .......................... 9 


44 per cent. First Mort. Deb. .................. 100 
Electric Lt. ге Traction Co. of Aust.,6p.c. Cm. Pf., 1-50,000 5 
——— B per cent. Debenture Stock, Red. 00 


@exesaee eevee eb ә о 
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104 lte 


..4 13/16 5 116 
4 13/16-5 1/16 


1031-1074 xd 
24-3 
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Name. A Last price. 
£ £ 
Folkestone Electric Supply, Ord. Nos. 1-10,000 .......... 5 „ 54-63 
per cent. t Deb. Stock, Ked............... 100 .. 101-104 
Havana Electricity, 1-15,000 ................... . .. 84104 
Hove Electric Lighting, Ord., 1-15,000 ........ ........ 5 71-8 
Isle of Wight Elec. Lt. and Pwr., LU c. РЬ. Stk. Red.. . 100 .. 100-1 
Kal . 1.150.000 Power and Lighting, 6 per cent. Cum. i 3 
Kensington & Knightsbridge Elec. Lt., Ord., 1-21,000 . 5 .. 11.12 
Kensington and Knightsbridge and N otting Hill, 4 per 
cent. Debenture Stock Кей, ........................ 100 .. 98-101 
Kidderminster and Dist. Elec, Lighting and Traction, Pref. 10 .. 93-104 
London Electric, Ordinarͤůͤͤͤͤ eee enn 8 14-24 
——— 6 per cent. Ргеї................................. 5 is 9454, 
4 per cent. 1st Mortgage Debenture Stock, Red... 100 ) 
Metropolitan Ordinary, 100,001-300,000 .. ............... 5 .. dn 
44 per cent. First Mortgage Debenture Stock.. . 100 .. 109.115 
—— 44 per cent. Cum. Pref. ........................ 5 . 69-8 
354 per cent. Mortgage Debenture, Rodde. 100 .. 8-10) 
Midland Electric Power Dis., 43 p.c. lst t Mort. Deb, 7712 . 99101 p.c. 
Newcastle-upou-Tyne Electric Supply, Ordinary, 1-57,0.9 5 .. 73-84 
r оона онан 5 .. 78 6 
5 per cent. Pref., /// A Eee 5 .. 6 
do., 57,0.0-75, TU eat ee иа 9. ws 6-6 
Notting Hill Electric Lighting а E O E 10 .. 14. 
4 per cent. First Mort. Debs. Nos. 1-500 (Reg.) . 100 .. 100-109 
Oxford Electric, Ordinary, 1-96 and 40-14,510 ............ 5 .. 64-7 
4 per cent. Debenture Stock .................... 100 .. 98-100xd 
Royal Electrical Company of Montreal, 44 per cent. First 
Shares Mortgage Debentures . ...................... 100 .. 101-104 
Smithfield Markets Electric Supply, Ord. 1-12,000 ...... | 254 24-5 
——-— 4 per cent. Debenture Stock .................... 100 .. 75-82 
south London, Ordinary ................................ 5 xs 34-4 
South Metropolitan Electric Light and Power, Ord. ...... l- s 3 
7 per cent, Cum. Pref. .......................... L xs )4- 
44 per cent. lat Mort. Deb..................... 100 .. 1061 
St. J Ditto, 06, Mall, *«озео» е» те 10 * 20, 080 вовоевоооое 5 eo 134-144 
ames’s an Ordinary, 101-20,080 .......... А . 
—— — 7 per cent. Ргеї,................................ 5 .. a9 
34 per cent, Deb. .............................. 100 .. 97.99 
Urban Electric Supply Co., Orsinary, 8-30-007 .......... 5 . 494 
5 per cent. Cumulative Preference, 50,001-80,000 5 © 
Westminster, Ordinary ............................. 9... 11441 
——— 5 per cent. Cum. Pref., 110,171-158,251 .......... 5 .. 6468 
Electric Tramways.— 
Anglo- шире, 94 per cent, Cum. Pref., 1-260,007 ...... ? - 53-64 
Permanent 6 per cent. Debenture Stock, 1898.... 100 .. 141-1 
Auckland Elec. Trams., 5 p.c. 1st Mor. Deb. Stk., Red.. . 100 .. 104-106 
Barcelona Tramways, Ór 8282000 ü 8 10 .. 139-124 
5 per cent, Cum. Pret. Shares, 1-10,000 .......... 10 .. 2815 
——— 9 per cent. Deb., Red., 1-600 .................... 100 .. 102 
—— —— 44 per cent. Red. Deb. Stock... ................ 100 .. 98-103 
Bath Elec. Tramways, Ld., Pref. Ord. Shs., 75,001-150,606.. 1 .. 13/16-15/16 
5 per cent, Cum. Pref. Shares, 1-59, BOR .......... 1 . . 15/16-1 1/16 
Blackpool and Fleetwood Tramrodd u 10 .. 132 138 
Brisbane Tramway Invest., Ord., 1-75,000 ................ 5 .. 1-14 
5 per cent. Cum. Pref., Nos. 1-75,000 ............ 5 .. Uh 
44 per cent. Deb. Stk., Red. Prov. 97 all pd.. 100 .. 82-96 
British Columbia Electric Railway Co., Ord. Def. ........ 100 .. 105-108 
— ie. 8 .. 98-101 
— per cent. Cum. Perpetual Pref. Stock 100 .. 102-105 xå 
4, per cent. 1st Mt. Debs., Nos. 1-6,250, of £40each 40 .. 103-105 p.c. 
4, per cent. Vancouver Power Deb. 100 .. 88.101 xd 
British Electric Traction, Ord. 1-500,000 & 60,001-90,000 .. 10 .. -9{ 
——— 6 рег cent. Cm. Pf., 50, 001-60,000 Siow wenn e dS E 10 11-114 
——— - 5 per cent. Perpetual Debenture Stock . ........ 100 .. 121-123 
44 per cent. 2nd Deb. Stock ...................... 100 .. -99 
Buenos Ayres and Belgrano Tram 5. 5-5 
——— “А ” 6 per cent. Cm. Pf., 1-40,000................ 5 ..67[16-5 11/16 
“В” 6 per cent. Cm. Pl., 1-27,500 UR RF EX d da S 5 .. 510 
5 per cent. Deb. Stock, JC 100 
Prov. Cert., all paid ............................ 100 .. 1013104 
Buenos Ayres Electric Trams., 5 p.c. Deb. Stk., Red. .... 100 .. 96-98 
Calcutta Tramways, 1-102268 ............................ 5 .. -9 
44 per cent. lst Deb. Stock, Red. ................ 100 .. 106-1 
Cape Electric Tramways, Nos. 1-480, eee DT . 1. lplgxd 
City of Birmingham Tramways, 5 рег cent. Cum. Pref. . 5 ae 
4 per cent. 1st Mortgage Deb., 1-3000 (1917) ...... . 100 .. 99-1 
Colombo Electric Tramways and Lighting, 5 per cent. 1st 
Mortgage Debenture Stock, Read. 100 .. 102-104 
Cork Electric Tramway and Lighting Co., Ordinary ...... 10 .. 134-144 
——— 6 per cent. Cum. Pref. .......................... 10 .. 15-16 
4 per cent. Debenture ns 100 .. 101-102 
Dublín United Tramways 8 ) Ord., Nos. 1-60,000 ...... 10 .. 154-14 
6 per cent. Pref., Nos. within 1-50, OC OO ... 10 .. 15-16 
$, per cent. Mort. Debs., 1-3,000 Кей,............ 10 .. 94-97 
Imperial Tramways, Ordinary vh exea hepa Lua mapa dd c all 18-19 
6 per cent. Cum. Pref. ........................ All 14-144 
4, per cent. Deb. Stock .......................... 100 .. 108-110 
Isle of Thanet Electric 01.50.60 and Lighting, 5 per c 
Cam. Pref., Nos. 50,001-60,000 ........................ 9' ws 21 
4 per cent. 1st Mt. Db. Stock, Red, .............. 00 .. 83 
Kidderminster and bistrict Lighting aud Traction, Pref... 5 .. 8-84 
London United Trys. (1901), 5 per cent. Cum. Pref......... 10 .. 10 
4 per cent. lat Mt. Db. Stock, Red. .............. 100 .. -101 
Madras Elec. Trams. (1504), 5 per cent. Deb, Stk, Rd. .... 100 .. 102-104 
Metropolitan Elec. Trams., пеш 00 re 001-1 314, 016 . 1 . 990211 
— — 5 per cent. Cum. Pref. , 500 1,000,000 РР ev. : 1-1 1/16 
44 per cent. Deb. Stock, Red. J di qiie Rd 100 .. 104-106 
Milwaukee Klectric Rall and Light s 5 per oan cent, 30-yr Cons. 
Mort. Bonds, 1826, 1-5,500 and ?,001-8,000............ . 101108xd 
Montreal Street Rail., Sterling 5 per cent. (Mort.) Deb., 
1908; ..,. ð y 100 .. 102-105 
— — Sterling 44 per cent. Deb., 1922, 601-2,000 ........ 100 .. 104-106 
New SOL TAG Traction, 6 per cent. 'Cum. Pref., 1-10,000 and E 
sordo cada eset p y ep qaia i St 4-1 
Oldham, Ashton, and Hyde Tramway, Ordinary .......... 10 18 k 
9 per cent. Cum. Pref. ........................-. 10 .. 93- 
Perth Elec. Tramways (W. A.), 5 per cent. 1 Mrt. Deb. Sk... 100 .. 105.106 
Potteries Klectric Traction, Ordinary, 20,001-40,000........ 10 .. 83-94 
9 per cent. Cum. Pref., 1-20,000 .................. 10 .. 01.104 
44 per cent. Debenture Stock .................... 100 .. 1011 
South e Klectric Traction and Power Company— 
£250,000 Ordinary .............................. 1 1 
£101, 152 6 per cent. Preference .................. 1 1 
— £597,170 44 per cent. Debenture Stock ........ 100 p.c, 100 p.c. 
Electric Rallways.— 
Central London, Ordinary ................................ 100 91-95 
4 per cent, Fre...... 100 .. 101-103 
deferred. §;§ö³ͥ vene vE im A 78-81 
— —4 p.c. Deb. stock (Prov, Script Certs., fully paid). ~ 110.112 
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City and South London, Consolidated Ordinary 
4 per cent. Debenture Stock 
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— s per cent. Pref. Stock '91........................ 


9 99 LA 


Liverpool Overhead, 5 per cent. Pref. 
——— Ordinary, 1-50,000 
рег cent Mortgs 


— € 


Underground Electric ATE of Loudon, 5 per cent. 


Profit-Sharing Secured Notes 
Waterloo and City, Ordinary 


Name. Apald. Last price. Name. 
£g £ 
beue 100 38.40 Telephones. — 
CCC 100 107-110 
100 120-123 National LS a done E Preferred 
eee trate RT ER 100 119-122 erred 8 
Medeae metonen eee ee a 100 115-118 — —— 6 per cent. Cum. First Pref. 
FVV 10 10-104 ——--- per cent. Cum. Second Pref 
TEM P Rm 0 ad ——— 5 pet cent. Non. Cum. Third Pret. 
ge Debentures, Red., 1.1,2700., — . — — 3) per cent. Deb. Stock, Red. 
4 per cent. Deb. Stock. Red. 
FRE US — 93-100 Oriental Telephone and Electric Company 
CFC 100 90-92 6 per cent. Cum. Pref. 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Traffic Returns for In Miles of А Cost 
| те ассо or single track Accounts for past year. 
Line. NS XT ME | hee агуы eS ч Bur | pta per са 
Current Total | Passengers | Car miles ce ile of | mile. 
Ending | 1905, | 1904. | Week. | year. 1905. | 3908 Ending receipt carried. run. кош, mile. | track. 
2 2 [е 2 | © Jel £ а [а | ela 
Aberdeen Corporation .......... July 15 1,578 | 1,819 | - 21| — 4034| 255 20 May 31 64,071 | 15,530,351 | 1,373,723 098 1114 | 2,512 | 645 
Ayr Corporation. s 866 864 | + 2 — 8 8 „ 15 328 | 3,316 480 3559415 1 971 | 1,830 | 516 
Barking Corporation Ane, = — — = 1:33 с, P = T zx 
Birkenhead Corporation v „ 23 1,088 | 1,335 |- 248 — 439 | 23°53 234 March 31j 55 025 11,145,531 | 1,309,903 118 1008 | 2,3385] 603 
Birmingham Corporation „ 22 337 228 - 1 — 1 = "T X hs = sek == zn 
Blackburn Corporation » 19| 1,125 | 1085 |+ 39| + 649 | 2 | 2 „ 25 48, 875 8,661,720 995,953 1:35 1189 | 2,036 | 7:44 
Blackpool Corporation 20; 1,901 | 1,360 |- 49 + 1,652 | 17; | 17) 215351 f Е 25 = x Ae 
Blackpool-Kleetwood Trams... » 22| 1,257 | 1471 |— 204) — 337 | 164 | 16) | Dec. 31 31,846 | 2,225677 | 579254 |328 1319 721 
Bolton Corporation ............ „ 23| 2,077 | 2011 | + 63) + 1,046 | 40 | 38 March h 95.765 29.205.190 | 2,161,130 |113 |1063 | 2,394 | 6°16 
Bournemouth Corporation ...... „ 19 1,596 | 1,165 |+ 450 — 16 82 1682 „ Е 55,276 | 10,058,238 | 1,121,625 1 32 [1185 | 3,226 | 719 
Bradford Corporation .......... „% 22| 4,659 | 4,880 | - 210 2,516 | 77 71 „ 316 — = = = = ЖЕ ЕЕ 
Brighton Corporation ·`..:....... » 23 1,553 | 1,18 | + 170) + 9 9 9 „ 31 50,339 | 11,321,160 |1152,828 | 106 |1048 | 2,914:8| 8014 
Bristol Tramway Company „ 21] 5,471 | 5,430 |+ 41 — 51 513 Dec. st ies * 45,312,373 | 6,127,135 = = oe — 
Burnley Corporation ......... .. » 23| 1127 | 1,105 ＋ 24 = 10 10%0 March 3 ns an = = a 
Rurton Corporation ............ „ 73 47 392 |+ 45 - 454 81 [81 4, 3117950 | 3,87829 | 454082 107 |921 | 2.048 | 676 
Cardiff Corporation ............ » 15] 2,188 3.225 — 35| ＋ 643 25 — | „ 51112409 | 21,134,305 | 2,770,049 112 |972 | 3,782 | 9:44 
Carlisle Tramways Company ....| „ 24 235^ 251|- 22 — 40) 85| 85 Dec. 31 = 22 22 ЕЕ ЕЖ ium 
Central London Railway ........ „ 22| 5,932 | 6,087 | – 155 — 5774] 6 6 | „ 31577, 538 44,875,547 | 1,281,214 1:86 46510 | 57,951 |5580 
Clty and South London Railway. ., 25 8.228 | 2,316 |- 88| — 1384 Ы 6i „ 310 — ЗА = - 2 z = 
Colchester Corporation ........ » 4 286 — — = 7 a == — н ES c fm = = 
Cork K T and L. Company ....| „ 29 617 556 |+ 61] + 69 | 154 | 151 „ 31 24,895 , 5,814,376 882,256 101 | 664 E 469 
Darwen Corporation ............ » al 267 èd |+ 12 + 19¢ | 725| 723 March 310 — — ж =: => A» en 
Dover Corporation ТНР — — — — — 44 43 н 31 11,250 | 2,853,200 284,743 '94 |949 | 2,500 | — 
Dublio and Lucan Electric Ry...| ,, 8l 167 153 |. 14 — А| 6i 61 Dec. 3. 6, 353 402,511 110,738 | 3:79 413578 942 | 7°33 
Dublin U. T., electric cara ...... „ 21| 4,314 | 4,427 | - 113 . 
Dublin 8. District, Electric „ 21 1.811 1.24 — 15 x 47 | 46 „ 31:267,489 | 50,050,949 | 7,077,572 |123 |907 | 5,691 | 555 
Dundee City Tramways EMEN „ 18 897 899 |- 2 = 22 2? мау ic - = Ls ы = 
East Ham Corporation.......... » 22 920 811 | + 109| + 1,125 | 23 25 | March 31 36,652 13,689,658 863,816 31 1018 | 2,994 | 679 
Glasgow Corporation............ „ 22 12,572 | 11,593 | + 573 | + 6, 764A] 1441 | 143 May 317756, ‚480 195,767,519 17,915, 585 — (1012 — — 
Gloucester Corporation ........ Juue 7 302 — — — 9 53 = — RO = 25 
Halifax Corporation ............ July)2| 1,797 | 1,832 |- 45 = 354 | 33 | March 31| 74,019 | 17,819,642. | 1,540,707 — |1155 | 2,085 | 8:56 
Hudderstield Corporation ...... "m 1,491 1,373 | + 105 — 35 35 „ 31 69,938 | 12,833,150 | 1,666,262 124 | 971 5828 — 
Hull Corporation .............. „ 22| 2253 | 2,170 |+ 62| — 27 | 25 4 M. - at = 8 = 
Шога Corpor.tion .............. — — — — — — 104 „ ‚| == € = == = 
Tikeston Corporation............ » 19 134 154 — 20 — — 9 — — = = = a = ЕЕ: 
Kirkcaldy Corporation .......... » 19 303 558 |- 49 — 74 74 May 15| 12,201 | 3,632,855 432,536 775 | 6:519 — 7649 
Leeds Corporation .............. „ 22| 6,232 | 5,971 |+ 261 — 89 89 | March 25 298,253 | 61,225,656 | 7,121,038 |110 1002 351 — 
Leicester Corporation .......... — — — — — 42 — Dec. 31; 26,011 | 12,033,252 | 1,229,507 |1 979 — 482 
aiverpool Corporation .......... „ 15| 11,323 | 11,785 | - 466 9,219 | 103 | 103 „  31/947,625 116,642,653 |12,166,419 — — — — 
Liverpool Overhead Railway .. „ 23 1.684 | 1,894 | — 210 — AI 657] 657| Јапе 50] — = = т = ox 
London County Council ........ „ 15 16,408 | 14,703 | +1,63 | 443,398 | — — — = -- = i= = =e 5 
Lowestoft Corporation .......... = — — — — 6 54 | Sept. 30 14,511 | 3,128,867 359,435 108 | 9:68 ; 6:48 
Maidstone Corpora ion „ 20 153 219 |- 65 — 2 2 | 4,730 850.121 112,227 |13 1013 370 — 
Manchester Corporation ........ 4, 22| 15,449 | 13,152 | + 2:61 4-10,581 | 149 | 1314 March 31631, 956 126,900,875 14, 125, 124 119 10 73 299 689 
Nelson Corporation „ 2| w| wo. 10 . m|| al „з — -" - "qn sg 
Newcastie-on-Tyoe Corporation.| „„ 22 3,872 | 3,655 |- 207 — 90 45 „ 31 197,849 | 43,069,934 | 4,326,152 107 1098 | 3,957 | 791 
Newport (Mon) Corporation. = = = = 32 32 = == = at = = = p 
Oldham Corporation ............ „ 23| 1757 | 1280 | + 457 — — 34 „ 25 65,555 | 13,466,245 | 1,503,740 |116 |1045 ; — 
Portsmouth Corporation ........ „ 22| 2,43% | 2495 |- 59 — 355 — 29 nt ai 95,702 | 19,625,323 197,499 |117 [1165 — — 
Reading Corporation............ June 29 670 617 | + 25 — — 334 » 31 — = — — 22 = = 
Rochdale Corporation .......... = — — — — 64 44 А 31 14,881 | 2 837,110 385.517 124 | 9°24 | 1102 | 792 
Rotherham Corporation ........ July 20 466 £05 — 39 — 94 7i ЕХ 51 25,563 9,251,472 593,054 107 | 955 2,012 | 7-49 
Salford Corporation МОР 17 | 6,155 | 4,783 | +1,771 | + 5193 | 703 | — „ %1214,111 | 39,213,560 | 4,884,590 | 1°28 11029 — — 
Scarborough Tramways Co. » 2 343 — — — — 4 — — = == шр шш E a 
Sheffield Corporation .......... „ 25 499; | 4,850 |+ 131 +4113 | — | 524 "Eo = ms = ul ee ix td s 
Southampton Corporation ...... „ 19| 1,072 | 1,04 2| - 244 | — 18 „ 31 — = = = NS 2, = 
Southend-on-Sea Corporation. „ 5 472 435 14 37 + 107 — 9 gy 381 pu = = үэ = — 
Stockport Corporation .......... „ 14| 1,044 743 | + 301 — 28 10, ucc cem Ни = io - — 
Suuderland Corporation ........ » 16| 1,567 | 1,554 |+ 15|+ 387| — | 20 „ 310 — = — Зе = ТЕ — 
Swindon Corporation .......... » 19 196 — — — — 4} „ 31 4,937 | 1,315,757 102,751 | 0°87 {1153 | 1,371 
ba er B. BD. „ 22 950 | 1,041 |- 91] + 446 |1185 10 5 „ 31 38,768 7, 412.881 778,851 130 11:93 | 3,271 | 7:54 
Warrington Corporation ........| ,, 13 542 532 |+ 10|+ 175 72 — „ 31| 17,057 | 4,418,225 ; — |985 — 6:55 
West Ham Corporation ....... „ 20] 1,791 | 1,127 | + 604 — 46 | 862 „ 31 — 15,773,742 | 1,237,165 — — — — 
каш Corporation » 19 902 806 ＋ 96 — — 72 » ol] — — == = = BER = 
t And 88 miles of interlacing track a Train mile. b Per mile of single track, & Half-year’s figures. 
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NOTES. 

Tramways and Light Railways Association.— 
The Oficial Circular for July contains some usefal 
information concerning light railway orders and a copy 
of Mr. Bigwood's Vehicles Lights Bill regulating the 
carrying of rear lights by ali vehicles, which Bill was 
only loat by one vote, and will be reintroduced at a favour- 
able opportunity. 

Miniaturo Electric Lighting Undertaking.— 
Bridgetown, situate a few miles from Dalverton, Somerset, 
claims to be the smallest village in Eogland supplied with 
the electric light. A local wheelwright laid down a plant 
to supply his own premises. His neighbours expressed a 
desire for similac illumination, so the wheelwright added to 
his plant, and is now supplying electricity to others in the 
village. The population is less than 100. 


The Institution.—The issue dated Jaly of the Journal 
of the Institution of Electrical Engineers contains “ Stand-by 
Charges and Motor Load Development,” by Mr. A. M. 
Taylor, with discussion; Telephone Traffic,” by Mr. Н І. 
Webb, with discussion; Wireless Telegrapby Measure- 
ments, by Messrs. W. Duddell and J. E. Taylor, with 
discussion ; “ Low-Tension Thermal Cut-Outa," by Messrs. 
A. Schwartz and W. H. N. James (Manchester); Notes 
on Heating and Sparking Limits in Variable - Speed 
Motors, by A. H. Bate (Birmingham); and Commuta- 
tion in a Four-Pole Motor," by J. K. Catterson-Smith. 


Liberty a Barrier to Wireless.”—Bartholdi’s 
statue of Liberty, which is constructed of bronze, and 
surmounts the harbour at New York, is accused of being 
the obstacle to the reception of wireless messages. Con- 
siderable difficulty having been experienced in communi- 
cating with the American city, experts were deputed to 
investigate the cause, and they concluded that the statue 
acted as a mammoth receiver. If this be correct, it raises 
a curious position, for the statue at once symbolises the 
freedom of the Great Republic and imposes a barrier upon 
science and commerce. It will be remembered that the 
Eiffel Tower has been similarly regarded with suspicion. 


The Metric System.—The secretary of the Decimal 
Association has received a letter from the general council 
of chambers of commerce of the Commonwealth of Australia 
atating that at a meeting of that body held in Sydney in 
June last the following resolution was passed: “ That this 
general council of the chambers of commerce of the 
Commonwealth of Australis views with satisfaction the 
increasing public interest in the metric system of weights 
and measures, and expresses the hope that it may very 
shortly be adopted for England and the Empire generally, 
and recommends that such legislation may now be framed 
in the Commonwealth as will enable us to at once follow 
the home country in this change." 


Electric Light v. Gas.—The latest contribution to 
this long-standing debate comes from Loughborough, where 
electricity has scored a decided success. Hitherto the Market- 
place has been illuminated by gas lamps of 640 o. p., which 
apparently have served to accentuate the darkness. "Three 
aro lamps, aggregating 5,700 c.p., have now been substi- 
tuted at a less cost for lighting than that of the supplanted 
gas lamps. The arc lamps are of the Union Excello type, 
giving about 1,900 c.p. each. Midway between the arcs 
and the ground two 25-c.p. tantalum incandescent lamps 
are installed on each post, the idea being to burn the arcs 
till about 11.15 p.m. and then the incandescents only until 
about daylight, when they will be automatically switched 
off from the generating station. A similar arrangement 
has also been installed in Derby-square. A great improve- 


ment in the lighting of the districts has resulted, and this is 
emphasised by comparison with the dismal-looking gas lamps. 


Parcels Trafüc.—The case of the Manchester Cor- 
poration’s parcels traffi; was mentioned in the Chancery 
Division on Saturday in connection with interlocutory pro- 
ceedings in the action instituted by the Attorney-General, 
at the instance of Messrs., Sutton and Co., to restrain the 
Corporation from collecting and delivering parcels. The 
Corporation have statutory powers to carry goods on their 
cars, and they have adopted the practice of collecting the 
parcels and delivering them to the consignee's premises, 
charging a commission for this service. Messrs. Sutton 
and Co. contend that this extension of the Corporation’s 
carrying powers is ultra vires, and the result of the pro- 
ceedings will doubtless be watched with much interest now 
that tramway undertakers are paying more attention to 
goods traffic as a source of revenue. 


State Cables and Cheap Telegraphy. — Sir 
Sandford Fleming, of Ottawa, gave an address at the 
United Empire Club, London, last week, in which be 
advocated the formation of an Imperial intelligence depart- 
ment. Sir Sandford said there was a widespread desire to 
secure a comprehensive means of cheap telegraphy between 
all the great self-governing British S:ates throughout the 
world in the interests of trade, shipping, socisl, and com- 
mercial intercourse, and especially in the interests of 
Imperial affiaity aud union. No argument had been 
advanced against the public policy of completing without 
loss of time the trunk line of telegraph cables, of which 
the Pacific Cable constituted the first great division, form- 
ing as it did a large portion of the whole system of State- 
owned cables at present projected. He proposed that the 
cable should be used for a portion of each day to transmit 
news at a comparatively low rate—10,000 to 12,000 words 
each week—to be published simultaneously in the chief 
centres of the Empire. He was assuming the co-operation 
of the Press in this work. This proposal would be found 
to harmonise with the suggestions formulated by Sir 
Frederick Pollock and his friends in the appeal they had 
made in favour of an Imperial Council combined with an 
Intelligence Department. 

New South Wales Mines.—The annual report of 
the Department of Mines, New South Wales, for 1904 has 
jast reached us. The information contained, while of great 
interest to mining engineers, only affects our readers as far 
as the application of electricity to mining is concerned. 
We find from the report that coal-cutting machinery has 
been introduced to a considerable extent into the collieries 
of New South Wales daring the past year. The returns 
show that seven collieries are now using such machines, 
and that there is a keen rivalry between electricity and 
compressed air as the driving medium. Out of the six 
mines now using mechanical coal-cutters, four have adopted 
electrical driving and two are using compressed-air 
machines. The actual number of coal-cutters is 25, and of 
these 15 are driven by compressed air. The Sallivan 
electric heading machine and the long-wall machine of the 
same name seem to find most favour. We should like to 
seo English firma obtaining more orders for this class of 
plant. Reference is made to the report of the Departmental 
Committee on the use of electricity in mines issued in 
England at the beginning of the year, and it is advised 
that the precautions mentioned in this report should be 
adopted in the collieries. We notice that the department 
have instituted an examination for electric motor drivers, 
on the result of which they issue certificates of competency. 
The report contains the questions set daring the last 
examination, which show that a good working knowledge 
of electric machines and of their usual faults is required. 
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Submarine Cables and Longitude.—The Observa- 
tory notes the result of a determination of longitude made 
by officers of the United States Coast Survey through the 
cable of the Commercial Pacific Company, which joins San 
Francisco to Manila in the Philippines. Since the laying 
of this cable completed the telegraphic circuit of the earth 
it became possible to messure by the ordinary method of 
telegraphic longitude the arc across the Pacific, and hence 
to complete the entire circle of the globe. Of necessity 
this must be equivalent to 360deg., or 24 hours of time, 
and the interest lies in noting how nearly the sam of the 
links which go to make up the whole approximates to this 
total, and thus obtaining some indication of the degree of 
accuracy which attaches to such operations. There are 
several routes across the Eastern hemisphere by which the 
ends of the Pacific cable might be joined, and taking one 
direct route, vid Madras, it appears that the “closing 
error” ia less than a fifth of a second—that is to say, the 
sum of the various links exceeds 24 hours by only 0:174 
second. Another interesting fact comes out. This Pacific 
cable consists of four seotions divided by transmitting 
stations at Eonolulu, Midway Island, and Guam, the total 
length of cable being 7,846 nautical miles, The time that 
& signal takes to traverse this length — excluding that 
occupied by reading and passing on the messages at the 
intermediate stations—is 0'648, not quite three-quarters of 
a second. 


Test of a Curtis Turbine.—A test was recently 
carried out upon a 2,000-kw., 900-r p.m. Curtis turbine, 
built by the General Electric Company of America, the 
gentlemen entrusted with the proceedings being Mr. F. 
Sargent (Messrs. Sargent and Lundy, engineers, Chicago) 
and Mr. Lewis A. Ferguson (vice-president of the American 
Commonwealth Electric Company). All the instruments 
used were carefully tested and standardised during the 
trials, the electrical instruments being tested by repre- 
sentatives of the New York Testing Laboratory. The 
surface condenser showed practically no leakage. The 
following is a graphic summary of the results: Full load— 
Duration of test, 1:25 hours; steam pressure (gauge), 
166'5lb.; back pressure (absolute), 1'49in. of mercury; 
superheat, 207deg. F.; load in kilowatts, 2,023:7 ; steam 
consumption per kilowatt- hour, 15:021lb. Half load 
Duration of test, 0'916 hour; steam pressure (gauge), 
170°2lb.; back pressure (absolute) 1°40in. of mercury; 
superheat, 120deg. F.; load in kilowatts, 1,066:7 ; steam 
consumption per kilowatt-hour, 16°31lb. Quarter load 
Duration of test, 1 hour; steam pressure (gauge), 155˙5ʃb.; 
back pressure (absolute) 1':45in. of mercury; superheat, 
204deg. F.; load in kilowatts, 555; steam consumption 
per kilowatt-hour, 18:09]b. No load—Duration of test, 
1°55 hours; steam pressure, 154*5lb.; back pressure 
(absolute), 1:85in. of mercury; superheat, 156deg. F.; 
steam consumption per hour, 1,510:5lb. It will be observed 
that & high degree of superheat was employed. The results 
taken all round are distinctly satisfactory, and go to confirm 
the claims made by the manufacturers as to the economy 
of the Cartis turbines. 

Street Lighting in the City.—Our readers are 
acquainted with the general position of matters between 
the City of London Electric Lighting Company aud the 
Corporation, and elsewhere in this issue some figures on the 
subject will be found. The company, who have carried out 
the illamination of main thoroughfares in the City for 
several years, were asked by the Corporation in March 
whether they would be willing to enter into a contract for 
lighting certain streets with improved lamps. The company 
asked for particulars of the improvements desired, to which 
the Corporation replied that a specification would be for- 


warded. This was not done, and on June 19 the company 
received an intimation that the Streets Committee had 
decided to substitute gas for the existing arc lamps, and 
requesting the company to have the latter removed. 
The unfairness of this proceeding, both to tbe com- 
pany as a commercial concern and to electricity as an 
illuminant, is obvious. The company has incurred a sub- 
stantial outlay for street lighting, and the change over 
to gas implies an annual loss of revenue amounting to over 
£1,200. Ав а test of the relative values of gas and elec- 
tricity as illuminante, it is obviously fallacious to compare 
what may have been the best electrical apparatus at the 
time of its installation, nearly 15 years ago, with perfectly 
up-to-date gas plant. The company point out, moreover, 
that they did not have a free hand in the selection of either 
the standards, the lanterns, or the glass of the present 
electric arc lamps, all of which were settled by the late 
Colonel Haywood, the then engineer to the Commissioners 
of Sewers. Considering that the mains and other electrical 
plant are available, it would have been a comparatively 
emall matter to substitute improved lamps, and as the 
company are showing a distinctly conciliatory attitude, it 
is to be hoped that the Corporation will reciprocate this 
sentiment by responding to the company’s proposition for a 
conference. 


The Embankment Scheme —The ebullitions of 
public feeling at the actions of our legislators are not 
invariably a criterion of the sentiment of the community, 
as they are apt to prove but ephemeral outbursts on the 
part of a small, if noisy, section; but in the case of the 
London County Counoil's Bill to sanction the Embankment 
scheme the course adopted by the House of Lords in reject 
ing the measure appears to bave aroused a widespread 
chorus of disapprobation both on the part of the public 
and the Press. In regard to the latter, this attitude is 
not confined to those journals which are accustomed to 
inveigh against every act of the Upper Chamber, but 
extends to tbe most Conservative organs. A meeting was 
held last week at the Surrey Masonic Hall, Camberwell, 
under the auspices of the local Conservative associations 
to protest against the course adopted by the Lords. 
A resolution condemning the action of the peers 
was altogether inadequate to meet the views of an 
irate section of the meeting, at whose instance a pro- 
position that the Upper Chamber be abolished was 
submitted and carried. This step need not, perhaps, be 
taken very seriously, but it serves to illustrate how 
embittered the populace have become at the basty action 
of the Lords. Had the measure been carefully gone 
tbrough seriatim, and shown to be impracticable and 
inexpedient, the feeling of indignation might have been 
allayed ; but to throw the Bill out after a brief discussion, 
when it had been extensively investigated and approved 
by a committee of the Commons, was rather in the nature 
of an affront to public opinion. Sarely, when that con- 
servative authority the City Corporation had felt сог- 
strained to yield its assent, if reluctantly, the scheme 
merited more detailed consideration than it received at the 
bands of their lordships. Accustomed to these rebuffs from 
Parliament in the matter of tramways along the Embank- 
ment, the County Council are still undaunted, and will 
probably bring up another Bill next year, when it will be 
interesting to observe how far the Lords will persist in 
their present course. 


Hull Tramway Returns.—The balance-sheet which 
has jast been issued for the electric tramway undertaking 
at Kingston-upon-Hull furnishes some valuable figures as 
to the cost of generation from the tramway station. In 
our issue for Jaly 7 we reproduced a paper upon charges 
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for supply from combined lighting and traction stations by 
Mr. J. H. Rider, which showed the figures various tramway 
undertakings throughout the country bave to pay for their 
current. The argument was in favour of such combined 
stations, but it is interesting to get figures like those from 
Hull to show the costs for tramway supply from separate 
stations. During last year at Hull 3,696,700 units were 
delivered from the station to the line, and the maxi- 
mum load on the station was 1,150 kw., which shows a load 
factor of nearly 37 per cent. The astual figures of costs 
were as follows: coal, 0:26d.; oil, waste, aud water, 05 J.; 
salaries and wages, 09 l.; repairs and maintenance, 0 08d. 
This gives a total works cost of 0'46d. as compared with 
0 64d. for the year ending March 31, 1904, aud 0:944. for 
the previous year. In order, therefore, to compare the cost 
of electricity as supplied to tramways at Hall with the 
figures in Mr. Rider’s paper it is necessary to add the 
charges for interest and depreciation on the capital 
expenditure on the station, and also a certain proportion 
of the management expenses. The accounts are not pre- 
sented in a form which enables this to be conveniently 
done, but we see that the capital outlay on the generating 
station for land, buildings, and plant was slightly over £51,000. 
The interest and sinking fund charges in Hall average 5:05 per 
cent., which on the above sum works out at 0 17d. per unit. 
It will be seen, therefore, that with interest and sinking 
fund the cost per unit delivered amounts only to 0:629d , 
and ample provision can be made for management expenses 
at the generating station and for depreciation on the gene- 
rating plant without bringing this figure up to that paid in 
other towns of a similar size. Elsewhere in the accounts 
we find evidence that the car mileage in Hull is being 
extended with a corresponding increase in the passengers 
carried. The total cost рег car mile now stands at 7:044., 
the income being 9:20d. The increase in the service has 
slightly reduced this last figure, but the working expenses 
have come down to a greater extent. The undertaking bas 
paid £11,500 to tbe city funds for the relief of rates, which is 
against the policy advocated by strict municipal traders. 
The tramway engineer at Hull is to be congratulated upon 
the results obtained from the past year's working. 


Air Friction on Trains.—Auy information as to the 
friction which bas to be overcome in propelling trains at 
high velocities is of intereat to electrical engineers who have 
this problem now before them. The high-spsed trials 
carried on near Berlin gave useful figures from actual 
measurements made at high velocities in the open 
air. Some experiments made by Dr. A. F. Zahm at the 
Catholic University of America, at Washington, are 
described in the Scientific American. The chief object of 
the experiments was to measure the tangential force of air 
flowing swiftly over even surfaces. The type of surface 
was varied in order to find what the effect of surface friction 
was. The experiments were carried on ina laboratory, and, 
therefore, it was more convenient to move the air at high 
velocities than to move the object experimented upon. The 
procedure adopted was to suspend the surface to be ex- 
perimented on by means of two steel wires in a tunnel 
through which air was forced at a known velocity. 
Saitable precautions were taken to ensure that the velocity 
of the air should be the same at all parts of the tunnel. 
The length of the surface was then varied in order to 
divide end friction from the tangential force on the sides 
of the suspended planes. The results obtained have led to 
the following conclusions: (1) the total resistance of all 
bodies of fixed shape and aspect is expressed by an equa- 
tion of the form R= d t", R being the resistance, v the 
wind speed, a, n, numerical constants; (2) for smooth 
planes of constant length and variable speed, the tangential 
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may be written Б = а v'55; (3) for smooth planes of 
variable speed, l, and constant width aud speed, the 
friction is R= 1%; (4) all even surfaces bave арргохі- 
mately the same coefficient of skin friction; (5) uneven 
surfaces have a greater coefficient of skin friction, and 
the resistance increases approximately as the square of 
the velocity. It will be found that these conclusions 
agree in general form with those obtained by Froude 
for water. It can be deduced from the experiments 
that the friction on a long railway train may equal 
or exceed the true bead resistance, while on a short 
train or single саг the friction is comparatively incor- 
siderable. Now, though the head resistance may be very 
greatly reduced by sharpening the front and rear, the skin 
friction cannot be reduced appreciably by any treatment 
Hence it is apparent that the total air resistance of a long 
train or hull cannot be reduced very largely by any treat- 
ment, whereas the resistance of a single coach, like a street 
car or automobile, may be reduced several per cent. by use 
of suitable prow and stern. 


Alternating-Current Motor Used on Direct- 
Current Circuits —Two patents have recently been 
granted in the States to Mr. B G. Lamme respecting 
alterations in the type of the energy supplied to serles- 
wound motors. When a motor of this description is 
operated by alternating current, it is desirable that the 
ampere - turns in the field winding should be relatively low 
bat when it is operated by direct current the magneto 
motive force of the field current should be much higher in 
value. In order to provide means for automatically 
changing the value of the ampere-turns in the field-magnet 
winding of the motor, Mr. Lamme places in combination 
with the field coils suitable arrangements of resistances and 
reactances во as to allow a greater value for the ampere- 
turns in the field-magnet winding when the motor is 
operated by direct currents than when it is operated by 
alternating currents. The methods employed are indicated 
in the accompanying illustration, which we reproduce from 


the Electrical World of New York. In one of these methods 
the field winding is divided into two parts, in parallel with. 
one of which is placed a series circuit containing resistance 
and reactance. The current is introduced in the series circuit 
at such a point that when the current is unidirectional tho 
msjor portion of it flows through both field windings, while 
when it is alternating onlya small part of it flows through the 
shunted section of the field coil, as shown in the illustration. 
According to another method, the inventor places in parallel 
with the whole of the field winding a series circuit con- 
taining a resistance and an inductive winding The current 
is introduced at a point along the inductive winding so 
chosen that the proper proportion of alternating current is 
forced to pass through the resistance and directly to the 
armature, while the greater relative value of the resistance 
allows only a small part of any unidirectional current to 
flow therethrough and forces the greater portion to pass 
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through the field coil. The diagram indicates this arrange- 
ment when two motors are operated simultaneously, the 
field windings being connected in parallel with each other, 
and the armatures being also connected in parallel with 
each other. 

The Electric Arc in a Vacuum.—[o the June issue 
of the Physical Review (New York) Mr. C. D. Child describes 
some of his investigations at Cornell University on the 
electric arc in a vacuum and ia hydrogen, using different 
substances as electrodes. The tests were of a somewhat 
extensive character, and it would occupy too much space 
to recapitulate them, but the author's conclusions are 
interesting. With graphite terminals it was found that 
with pressures less than ‘7mm. the drop in potential at the 
anode became less than that at the anode, and that when- 
ever a glow appeared at the anode the drop there increased 
from six volts to fifteen. Mr. Child states that there 
are reasons for believing tbat this glow is similar to 
that seen with ''Canalstrahlen. At pressures of less 
than ‘7mm. many of the ions appear to move along 
magnetic lines of force when in a magnetic field. With 
carbon terminals and with a pressure of '1mm. the drop 
at the cathode was somewhat larger than that at the 
anode. With copper and iron it was found impossible to 
maintaln an arc with pressures of less than about Imm., 
unless there was an oxide of the metal on the cathode. 
Experiments were performed, using graphite for one of 
the terminals and various metals for the other. When the 
cathode was graphite the phenomena of the arc were 
practically independent of the nature of the anode. It 
was, however, impossible to maintain an arc on a 100-volt 
circuit with a pressure of less than 1mm. when the anode 
was graphite and the cathode any of the metals having a 
high melting point, such as platinum, iron, nickel, copper, 
or silver. It was very esay to do so when the metal was 
one having a low melting point, such as antimony, lead, or 
bismuth. With graphite terminals in hydrogen the drop 
at the anode was less than that at the cathode for 
pressures above 400mm., the total drop being much greater 
than with the arc in air. Between 400mm. and ‘7mm. 
that at the anode was the greater. At pressures less 
than 10mm. the arc would start on а 500-volt circuit 
without bringing the terminals in contact, if they were 
comparatively warm. Under these conditions there were 
three distinct forms of the arc. With carbon in hydrogen 
the drop at the anode was much greater than at the cathode. 
With low pressures four forms of the aro were here observed. 
No current could be produced by an alternating E.M.F. of 
220 volta between iron, copper, or graphite terminals at 
any pressures. From the experiments it would appear 
that no theory of the aro is complete which fails to consider 
the chemical action occurring in the arc. It would also 
appear that the temperature of the cathode does not alone 
account for the production of ions there, and their produc- 
tion depends very largely on the melting point of the 
metal used. The experiments also indicate that with 
pressures less than about 8mm. the positive ions driven 
off from the anode ionise by impact the gas about the 
anode, while with less pressure this does not occur. 

Trains and Tramway Competition.—At more 
than one railway company meeting during the last few 
days the wail has been heard that the electric trams are 
seriously diminishing the traffic on railway suburban lines. 
Presiding over the Great Eastern meeting, Lord Claud 
Hamilton stated: The suburban passenger traffic, other 
than season-ticket holders, which they were accustomed to 
see increase by leaps and bounds, had gradually diminished, 
until in the past half-year they were faced with a falling off 
of 1,674,000, representing £19,500, out of the total decrease 


THE ELECTRICAL ENGINEER, AUGUST 4, 1905 


in passengers of 2,050,014. The cause of this decline was 
partly bad trade, but it was attributable more to the com- 
petition of electric tramways and of the Great Northern 
and City ‘Tube’ Reilway, and to the creation of 
additional railway facilities in other parts of London.” 
His lordship proceeded to deprecate the introduc- 
tion of the new tube to Waltham Abbey, urging, 
somewhat illogically, that it could have no prospect 
of success. No allusion was made to electrification. 
The South-Eastern Company are apparently reconciled to 
the loss of suburban traffic, and they, too, do not contem- 
plate, at any rate for the present, a resort to the electrifica- 
tion of these lines. At the half-yearly meeting Mr. H. 
Cosmo-Bonsor announced that: The number of third- 
class passengers had decreased by the large figure of 
1,499,000, and in money of £13,000. They might attribute 
that entirely to what was called short-distance journeys, 
principally in the metropolitan area. The competition to 
which he had formerly alladed, electric tramways, had 
drawn a large number of short-distance passengers away 
from their line through the more convenient form of electric 
trams, and the principal districts in which they had 
suffered were Brixton, Peckham, and the neigbbouring 
stations. They could not expect to compete satisfactorily 
with those electric trams. They, however, had a certain 
amount of consolation in the fact that the traffic was not 
particularly profitable, and they had also the consolation 
that when they came to appeal against the assessments in 
these particular districts they would be able to plead the 
competition that had been set up against them for а reduc- 
tion in the amount of rates they have to pay." Reduced 
fares do not appear to have furnished а panacea in this 
instance, as, though the number of passengers shows an 
increase, the receipts are less. The London, Brighton, 
and South-Coast Railway also have to deplore a oon- 
siderable falling-off in their suburban traffic, and the 
approaching electrification of their metropolitan line will 
afford an iateresting example of the effect of this expedient. 
The East London Railway, who have also experienced the 
effecta of tramway competition, maintain their policy of 
sitting on the fence, though the chairman intimated that 
the line would undoubtedly be electrified ultimately after 
there had been an opportunity of seeing how the third.rail 
system worked on the Metropolitan and District lines. 
The two latter companies, it may be noted, have informed 
the East London Company that they will cease running 
over the lines of the last-named company, their successors 
being the Brighton and South-Eastern Companies. At the 
meeting of the London, Tilbury, and Southend Railway is 
was stated that the electrical equipment of the section 
between the junction with the Whitechapel and Bow 
Railway at Campbell-road, Bow, and East Ham is finished, 
and that the District Compauy's electric trains will shortly 
be extended to East Ham. There is still a not unnatural 
disposition on the part of the railway companies to await 
events in the matter of electrifyicg their suburban lines, 
but indications are not lacking that a few years will witness 
a transition. 


British Association.—The remaining contingent, 
which includes the official section, of the British Association 
are well on their way to Cape Town on the Union Castle 
Royal Mail steamer Saxon for the annual conference of 
the association, which, as our readers know, will this year 
comprise meetings at the chief centres of South Africa. 
The party includes Prof. G. H. Darwin (president-elect), 
Sir William Crookes, Sir Benjamin Baker, Sir William 
Wharton, Sir Richard Jebb, Mr. Alexander Siemens, Profa. 
J. Perry, W. E. Ayrton, Vernon Boys, D. H. Campbell, 
H. S. Carhart, and A. R. Forsyth, Major P. A. Mac 
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Mahon, and others, several of the members being accom- 
panied by their ladies. The subjects discussed will cover 
practically the entice field of scientific research. Prof. 
Darwin will deliver two presidential addresses, one 
at Cape Town and the other at  Jobannesburg. 
He proposes to review the general principles of 
evolution, with spacial reference to inanimate matter. 
Lord Selborne, the High Commissioner for South Africa 
has consented to become one of the vice-presidents of the 
meeting, and other distinguished South Afcicans who will 
co-operate include Sir Charles Metca'fe, Sir David Gill, and 
the mayors of the chief towns. Another token of the 
interest taken in the proceedings by tbe South African 
Governments assumes the tangible form of a grant of 
£6,000 towards the оћ уа! expenses, while the various 
railways are making substantia] reductions to the party in 
general  Altogether the visit is expected to occupy over 
70 days, a good half of which will be spent in 
travelling, but the admirable method of organisation 
promises to reduce fatigue to a minimum. All sorts of 
excursions, scientific and recreative, have been planned. 
In Section A the subjects will include a paper upon The 
Leak of Electricity from Certain Heated Substances,” by 
Prof Beattie, and the same author, in conjunction with 
Mr. Lyle, will present some Observations of Atmospheric 
Electricity in South Africa.” Other subjects to be dealt 
with by the professor are The Magnetic Survey of South 
Africa and “Electrical Conductivity in Relation to 
Chemical Action.” Prof. Perry will contribute a paper 
upon “The Teaching of Elementary Mechanics,” and 
another upon The Strength of Winding Ropes in Mines,” 
which will doubtless be appreciated by the large mining 
industries of those regions. A Form of Dry Daniell 
Cell” will receive treatment at the hands of Mr. J. Brown. 
Section B (chemistry) will be presided over by Mr. G. T. 
Bailby, whose choice of subject has fallen upon Gold,“ 
and Dr. H. Marshall will discues “The Experimental 
Basis of the Dissociation Hypothesis.” Colonel Sir Colin 
Scott-Monorieff will preside over Section G (engineering), 
and the chief subject of his address will be irriga- 
tion, a theme of much interest to those concerned in 
South Africa. Sir Colin favours the Italian aystem of 
irrigation, which will come in for a high measure of eulogy. 
Sir Charles Metcalfe’s views will doubtless be listened to 
with great attention, the subjects being the Rhodesian 
railways and the bridge over the Zambesi at the Victoria 
Falls, which are to be visited by the party. A paper by 
Mr. Byles will deal with “Ocean Turbine Boats,” and at 
Johannesburg there is to be a joint meeting of this branch 
and Section C (geology) for the discussion of important 
papers on mining, while Prof Ayrton will deliver a lecture 
upon ‘Distribution of Power.” Section L (educational 
science) will be under the able presidency of Sir Richard 
Jebb, who, in his addreas upon “ University Education aud 
National Life,” will deal with the growing importance of 
university education as a factor in national development. 
The other sections, with which we are not directly con- 
cerned, also intend to discuss a groat number of momentous 
questions, and the general indications suggest that the con- 
ference will be most successful. 


The Liverpool Accident.—In view of the letter 
written by the sigualman Boote acknowledging that the 
accident was due to an error on his part, it is sufficiently 
clear that the lamentable tragedy on Friday last on the 
Liverpool-to-Southport section of the Lancashire and 
Yorkshire Railway was attributable to the fallibility of 
the “human equation.” The precise manner in which the 
disaster occurred, as detailed at the inquest, shows that 
engineering matters had no connection with the fatality, 


and it was quite immaterial that electricity was the form 
of traction ; a brief attack of mental aberration on the part 
of the signalman was the cause of the ill-fated passengers 
being hurried to their doom. When the train to Southport 
approached Hall-road Station it passed the outer distant 
signal, which was controlled by a lever numbered 40. It 
then came to and passed the inner distant signal, which 
was controlled by a lever numbered 39. After that it 
came to the outer home signal, which was controlled by a 
lever numbered 38, and after that to the inner home signal, 
which was lever 57. All these numbers were consecutive. 
Then the train came to the cabin and on to the station, and 
proceeding on the down line to Soutbport, it went to where 
the cross-over points back the train, if so desired, from the 
down line to the middle siding. These points were con- 
trolled by a lever in the box which was numbered 23. 
The signalman went to No. 23 lever and brought it over. 
When it was in that position he could turn any train that 
was travelling on the down line into this middle siding. 
That was tbe position of affairs. This train, coming from 
Liverpool, passed the outer and inner distant siguals, and 
it was entitled to pass them whether they were against it 
or not. If they were not against it, it would come on at 
ordinary speed. If they were against it, it would come on 
cautiously. This signalman went to No. 38 lever, but 1t 
would not come over unless lever 23 was the other way. 
Instead of ascertaining that that was the cause, be thought 
something bad gone wrong with the locking gear, andalthough 
the outer home signal was againat the driver the signalman 
went to the window and with a green flag brought on the 
driver, who was bound to obey the order of the signalmar, 
with the fatal result that he was turned into the middle 
siding, where there was a stationary train. A good deal 
of criticism has been directed to the influence of the type 
of coach on the extent of the fatalities. The coaches were of 
the corridor pattern, and the upper part of one of the coaches 
of the stationary train was completely separated from the 
bogie, and precipitated some feet into the air, descending 
upon the unfortunate passengers in the wreckage of their 
own car. It has been suggested that in the case of the 
older pattern of carriage, with its division of compartments 
and more substantial structure, danger of this kind would 
have been greatly reduced. Another view of the matter, 
however, is that in the latter case the peril simply takes a 
different form, as with the older type of car “ telescoping ” 
was almost inevitable. Moreover, it may be noted that in 
this instance the destruction was restricted to the first car 
of the express, the passengers in the rear vehicles experienc- 
ing nothing beyond a sbaking. As remarked above, this 
deplorable occurrence is shown to be practically a question 
of the personal element, and this 1s a factor that can only 
be specifically regulated up to a certain point ; but it seems 
from this case as if there is room for still greater stringency 
in rules for the guidance of signalmen in cases of doubt. A 
question was asked in the House of Commons on Tuesday 
as to whether, having regard to the damage sustained by 
the first car, tbe Board of Trade would consider the advis- 
ability of introducing a regulation that cara of this type 
should be fitted with “some sort of buffer, empty carriage, 
or other mechanical contrivance in the fore part.” Mr. 
Bonar Law replied that the suggestion would no doubt be 
dealt with by the inspector iu bis report after the inquiry, 
and would be considered by the Board. Such an expedient 
would mean the consumption of additional power for carry- 
ing the dead weight, and a buffer vehicle would need to be 
placed at the back as well as at the front of every train to 
afford protection. We are afraid that the waste of power 
and the engineering difficulties attending a lengthening of 
the trains will prevent the adoption of any such suggestion 
unless it can be proved to give sbsolute safety. 
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A STUDY OF CIRCUITS CONTAINING RESISTANCE, 
INDUCTANCE. AND CAPACITY BY MEANS OF 
THE CIRCLE-DIAGRAM. 

BY J. S DOW AND F CREEDY. 


The method of the circle-diagram has within the last few 
years been found applicable to a very large part of the field 
of alternatiog-current theory. The following article is an 
attempt to apply tbis method to the study of circuits con- 
taining resistance, self-induction, and capacity. The con- 
structions made use of do not appear to be given in text. 
books on the subject, and yet they allow of & treatment 
much more simple than the analytical one. 

The symbols made use of will be as follows: 


P.D., applied to circuit, in vclte, E ; 

Capacity, in farads, K ; 

Self-Induction, in henrys, L; 

Resistance, in ohms, R; 

Current, in impedance, capacity, and main circuit respec- 
tively, in amperes, J, J, J,; 

Frequency of supply, F. p-27 f; 

Inductive reactance, z, Ly; 


o 1 
t = % .—; 
Capacity „ 2, Кр 
Total n z=Lp = rm 
Кр 


It may be advisable to begin by defining “reactance,” ап 
idea of which we sball make considerable use, but which is 
not universally employed. Jast as the resistance of a 
circuit is the coefficient by which tbe current must be 
multiplied in order to get the P.D. consumed by it, and in 
phase with itself, so the “reactance” js the coefficient by 
which the current must be multiplied in order to get the 
P.D. consumed in quadrature with it. We will term the 
reactance positive when the P. D. consumed is leading, and 
the E.M F. produced, therefore, lagging on the current. 


Ф000 AWW 


Fic. 1. 


The E. M. F. produced by a current I in a self- 
induction L is ILp, lagging 90deg. on I. Hence a self. 
induction L produces a reactance z, = L p which is positive. 
Similarly, the E M.F. produced in a capacity K is 


T leading 90deg. on I. We, therefore, say that a 
capacity K produces a negative reactance, 
E 

Kp 
Thus the total reactance of a circuit containing both capacity 
and self-induetion in series will be 


-L 
which may be eitber positive or negative. 

The oircle diagram is obtained immediately by consider- 
ing the effect on the current in а cirevit containing 
reactance and resistance in series of varying either of 
these quantities. 

In Fig. 1, O A represents the P. D. applied, E. Then 


O B will represent in phase and magnitude the P D. con- 
sumed io resistance, I R, and B A the P. D consumed in 
reactance, Iz, in quadrature with OB. Now, sioce O A is 
constant and OB perpendicular to BA, B will travel on 
the circle O A B however we vary the reactance and resist- 
ance, and BA will lead or lag on OB according as our 
reactance is positive or negative. We are now іп a position 
to follow tbe change of the current in a circuit containing 
any combination of reactance and resistance produced by 
alteration of either of these two variables. 

I. Circuit Containing Resistance and Reactance in Series — 
(a) Constant Resistance —1{ we divide through by R, which 
is constant, the dimensions of Fig. 1 will be reduced R fold, 
but the angles will remain the same. We thus arrive at 


Е us ы 


e A 


Fic. 2. 


Fig. 2. O B is now the P D. consumed in resistance 
divided by the resistance, and, therefore, represente the 
current J, in msgnitude. Also the angle A O B will 
represent the aogle of lag, for the tangent of this angle is 


atill A The locus of J, will, therefore, be the semicircle 
O A B, and its maximum value, corresponding to no 
reactance in the circuit, will be z in pbase with tbe P.D, 


which is represented by O A. (In the above we have 
assumed, for the sake of simplicity, that we are dealing 
witb positive reactance only. If ouc reactance is negative, 
I, may also travel on the semicircle shown dotted.) 

We can now dedace a simple construction, by means of 
which tbe current corresponding to any value of z may be 
found. Draw AC tangential to tbe circle O A B at A, 
and produce O B to meet it at C. Now, since the triangles 
AOC, A O B are similar, 


AC AB zx Ez 

Xo oB" K and hence A C gr 
A C is thus proportional to z, and the intercept A’ C', on 
any líne parallel to A C, will clearly be proportional to z 
also. We thus obtain the following coostruction : Set off 
the reactance along any line A’ C' to a convenient 
scale. Set off the resistance from A’ along а line A’ О 
perpendicular to A’ C’, to the same scale. To any con- 
venient scale set off O A, along O A’, to represent 


Describe a circle on О A as diameter. Draw a line, 


О С, cutting the circle in B. ОВ will now represent the 
current corresponding to A’ C', to tbe same scale as that to 


which : is represented by O A. If, as assumed above, 


our reactance is entirely of a positive character, our con- 
struction enables us to find the current for any value of L 
if the frequency is constant, or for any value of p if L is 
constant. 

Turning to the more general problem in which reactance 
may be either positive or negative, it is of interest to 
observe the variation in tbe P.D. across the self-induction 


and capacity respectively. If we have a constant inductive 


reactance and a variable capacity reactance, the P.D. 
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across the self-induction (equal and opposite to the E M F. 
of self-induction) will be proportional to the current, and 
lead it by 90deg. Thus it will move on a semicircle of 


diameter 41, as shown in Fig. 2. Similarly, if we vary the 
inductance, the P.D. across the capacity will travel on the 
semicircle of diameter = Ty- 


(b) Constant Reaciance.—Reasoning as before, we see that 
if we now take A in Fig. 1 as our origin and divide through 
by z, which is constant, A B will represent the current in 
magnitude, but now not in phase, for the angle of lag is the 
complement of the angle O A B. We must, therefore, 
rotate the veotor O A through 90deg., thus arriving at 
Fig. 5, in which А Т represents the P.D., E. Therefore 
the angle B A T (which is equal to 90deg. - А O B) may 
now represent the angle of lag, and thus A B will represent 
the current in phaseand magnitude. The locus of I, is, 


Fic. 3. 


therefore, the semicircle A О B, and its maximum value 
E corresponding to zero resistance, is represented by A O. 


Clearly an exactly analogous construction to that introduce 1 
in I. (a) may bə applied here. It O' С represent any resist- 
ance, R, А B, obtained in the same manner as before, 


represents the corresponding value of J, to the same acale 
as that to which O A represents E A combination of 


these two constructions enables us to find the current for 
any resistance and reactance if both are varied. 


Fic. 4. 


(c) Resistance and Reactance both Variable.—In Fig. 4 the 
current A B traveis on the semicircle A B D, the diameter 


of which is S for variable reactance, and on the semi- 


circle A O B, the diameter of which is 5 for variable 


resistance. Therefore, if both R and z have certain values 
given to them, the corresponding value of the current must 
be А B, which is drawn from the origin to the intersec- 
tion of the two circles. This construction can be still 
further simplified.* О В and D B are both perpendicular 
to A B, and О D is, therefore, a straight line. The con- 


* This simplification was pointed out to oue of the authors by Mr. 
L. I. Solomon, a student at the Central Technical Qollege. | 


struction is, therefore, as follows: Set up A D K. Draw 


AO -Ë perpendicular to A D. Join OD. Through A 


draw A B perpendicular to O D. Then A B represents the 
current, corresponding to a reactance x and a resistance r — 
both in phase and magnitude. 

We now come to the consideration of circuits containing 
impedance and capacity in parallel. We shall fiad tbat 
the variation of self-induction, resistance, capacity, and 
frequency respectively give rise to four distinct cases 


Fia. Б, 


II. Capacity and Impedance in Parallel. (a) Variable Self- 
Induction —In Fig. 5, O A represents T aa before, and tbe 


locus of the choker current, J,, is the semicircle A O B. 
O X perpendicular to O A represents the condenser current J, 
in phase and magnitude. Combining each value of J, with 
I,, we get the locus of Jo, the current in the mains, which is 


represented by O D,, O D,, etc. As O X is constant 
throughout, the locus of the points D, D, . . . is clearly 


the semicircle X E D, the diameter of which is = and tbe 


centre, F, of which is removed & distance O X to the right 
of G, tbe centre of the circle О А B. From this figure it 
is evident : (1) That the main current will either lag, lead, 
or be in phase with the P.D. according as I, E К р is less 


than, greater tban, or equal to > . Therefore, if 2KpR 


is greater than 1, the main current must always lead what- 
ever value we give L. (2) That J, is a minimum when 
O D produced passes through F, and this is the case when 
the tangent of the angle of lead=2 K R. The value of 
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L corresponding to this is easily deduced direct from the | I, will then be in phase with the P.D. and equal to the 


ven by the well-known relation 


L-1i* „/1+4К Кр? 
2 K p? 


It is interesting to note that the minimum value of the 
main current must always lead on the P.D. It might have 
been supposed that the main current which supplies the 
losses in the choker would be least when in phase with 
P. D, but it must be remembered that an increase of L, while 
it puts the main current more out of phase, also decreases 
the choker current, and hence the choker losses. An 
application of the construction previously described would 
enable the value of J, for any value of L to be found. 

(0) Variable Resistance — Our diagram is now а modifica- 
tion of Fig. 5, arrived at in & similar manner to Fig. 5. 
In Fig. 6, as before, the semicircle A O B is the locus of I,, 
and AT represents the P.D., E, applied to the circuit. 
Then, if À X represents the constant capacity current, I, 
J, will travel on the semicircle AFG, the diameter of 


which is E and the centre of which is moved a distance 


figure, and is 


A X tothe right. Three distinct cases now occur, and these 
are tabulated below : 
— Value of I;.— — 
=, = ©, 
аа leg, or lead, orbe Max. | Mi 
may lag, or lead, or ax, io. 
e ir rr "in phase with E 
Oase II.— 
EK Ditto, ditto Jo- E K pl) = E K 5 
Oase III.— i 
EK v gp; Dite ditto 
p 
_ E I, always leads, except | 
E K р EET " when R=0, and is th, (Мір. Max. 
zero and in phase with E 
E 
EK p 
p> Er Io always leads 


- 


The chief point of interest brought out in this table are 
that the maximum and minimum values of J, occur when 
the resistance is either O or infinity. It is alao to be noted 
that in case II. we have а constant main current for all 
values of R. Here, again, the application of the construction 
given in I (b) enables us to find the main current for any 
value of R. 

(c) Variable Capaciiy.— Thie case appears to be the most 
usually considered ot the four, probably because it 1s the 
simplest. Following our usual nomenclature, it is clear 
that if T, is presented by O B in Fig. 7, and O X, O X, 


: represent the variable values of J,, О D, repre- 
senting Io, must travel along the straight line B Di. 
is, therefore, a minimum when O D is perpendicular to 
B D, and the condition for this is 
E. Ly 

EK p. 

Rapp е? 
Hence the required value of K making J, a minimum is 
given by 

L 


"useful" current in the choker. Clearly, also, if K 


exceede this value I, will lead, if K is less than this value 
I, will lsg. 


We now come to the last case—that of variable frequency. 


The problem is now complicated by the fact that a change 


of frequency affects capacity and induotive reactance in 


different ways. 


(d) Variable Frequency—As before, O À represents 
aud A Ci, A’ Ca. may now be taken to 


represent the frequency to any convenient scale. The locus 
of J, can now be found by the following construction: By 
joining C,’, C., to O we get O Bi. OB. , 


the corresponding values of I. Let O X, represent the 


value of J, corresponding to A C. Join C, z,, cutting OA 
fines C, Tis C; Xn 


at P. Then the . drawn through 


О X, * 
Fic. 8. 


P, will out OX in pointe XI. X.. . . . giving OX, 
OX,. ‚ ће corresponding values of I, Combining 
the corresponding values of J, and I, in the usual way we 
get the curve AD, Du, which is the locus of J, The 
cucve passes through the point А, and is asymptotic to the 
axis O X. The minimum value of J, will be O D normal 
to the curve, and this value of J, will lead on the P.D. 
The value of p for which J, is a minimum can be shown to be 


1 2+2 КЪК) р p 
L K | 


This curve may, or may not, cut the axis О A. Clearly 
the same condition as in II. (c) will determine this. Hence 


: Lp DES 
J, vill lag МЕ Lip is less than I. —i. e, if p is less 


l Jh. у, — AV 
than LVR RZ. Now, if R is less than K. this con- 


dition can be falfilled, and we then get curve (a) in Fig. 8. 
J, will now lag for certain values of the frequency. If 


R = 
O A at A. I, must now always lead except when the 


E we arrive st curve (b), which is tangential to 


L 

x we 
arrive at curve C, and in this case also J, must always lead, 
for the only value of the frequency which brings J, into 
phase with the P.D. is zero. 

We have now considered the alteration of the different 
variables for elementary combinations of reactance and 
resistance. In these constructions the usual assumption 
that we are dealing with sine waves has been adopted. 


frequency is z»ro. Finally, if R is greater than 


The resulta would also require modification if iron losses in 


the choker, and dielectric hysteresis or leakage losses in the 
condenser, were taken into account. 
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THE JOHNSON-LUNDELL REGENERATIVE 
CONTROL FOR TRAMCARS. 


On Thursday last week the latest Johnson-Lundell-Lang 
regenerative double series-paralleling, automatic braking 
control system for electric tramcsrs was shown to a party 


— Orr. — 


7900908 ts 


тиза 


— NOTCH . 


— NOTCH 8.— 


— NOTCM Ir 


. 


— NOTCH 4. — : 


loss of energy in resistance. As will be seen from the 
diagram of connections for the different notches of the 
controller, resistance is only used in series with the motors 
in the first position. This feature has been described before 
in our columns, and we shall not go into the details again 
except to mention that a saving of 15 per cent. is claimed 
from the abolition of main circuit resistances. 


— NOTCH DIAGRAM — 
| — FOR — 


— SERIES -COMPOUND SYSTE M— 


— ACCELERATION ——— 


IId. 1, —Controller Steps of the Johnson-Lundell-Lang System. 


of engineers at the Southall works of the Johnson-Lundell 
Company. The apparatus shown is a further develop- 
ment of the compound regenerative control system tested 
on the Newcastle tramway system in 1902. It is similar 
to that in so far as the general construction of the motors 
is concerned, but the method of control has been improved. 


ә a. j 
— NOTCH 6. — 


c 


— NOTCH 8 — NOTCH 9. — 
: ==? j —— цо 


Coming now to the regenerative braking arrangements, 
id should be remembered that Mr. Lundell's original system 
was designed for compound-wound motors. In July, 1902, 
there was made in Newcastle elaborate tests of this all- 
compound regenerative system. These tests were made 
under the critical direction of Mr. H. F. Parshall, who, in 


— NOTCH 3.— > = 
| { 

1 

— NOTEN 2 p = = 


G d 


— МОРЕМ /;,— = > 


— STARTING , — m 
| ae al 


~= NOTCH DIAGRAM — 
e. — 
— SERIES- COMPOUND SYSTE 


— NHEGENERATION. — 


Fio, 2. 
Thus there are still two motors employed per car, and each ; a subsequent explanatory note upon his report, observed 


motor has a double-wound armature with two commutators. 
This enables the four armature circuits to be connected in 
series when starting, and all in parallel when running at 
high speeds. The advantage of thie is that it increases the 
number of economical notches in the control and prevent 


that whereas the aystem was entitled to claim an input of 
some 15 per cent. less than that demanded by the single 
series-parallel system, and to a recovery through regenera- 
tion of about 25 per cent. of the input, the net saving over 
the standard aystem was, nevertheless, not more than 25 per 
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cent. Mr, Parshall gave as a reason for this apparent 
inconsistenoy the fact that thó shunt losses during the 
time of accelerating and running were about equivalent to 
the 15 per cent. saved by double series.paralleling the 
circuits. In the new apparatus this shunt loss has been 
avoided by a device designed by Mr. G. Lang, the engineer 
of the Johnson-Lundell Company. This is done by connect- 
ing the motors as series machine for acceleration and 
running, and by switching over certain coils to act as a 
shunt circuit when regenerating. Other series coils are 
still retained, so that the machines act as compound-wound 


Fie. 5. —Tramway Motor with Laminated Field. 


dynamos with the series coils opposing the shunt when they 
return current to the line. This is effected by suitably 
grouping the several windings in the required series or parallel 
relationsthrough the medium of a third automatic controller, 
worked by pressing a button on the main controller handle. 
This third controller, or “ field changer," is operated auto- 


matically by means of a solenoid so arranged as to oacillate, 


its contact cylinder against the retractile force of a clock 
apring. The spring holds the cylinder in what may be 
termed its normal position, in which position it gives to 
the equipment its series or motor characteristic. When it 
is oscillated therefrom by the action of the solenoid, the 


— —— ee 


— ee 
— ä — — — — 


FIG. 5.— Controller. 


equipment is given its compound or regenerative eharac- 
teristic. The solenoid operating the field changer is con- 
trolled through contacts in the platform controllers, the 
circuit being closed by the driver's thumb pressing upon a 
button fixed in the top of the controller handle. 

Fig. 1 shows the connections of the motors for the 
different positions of the main controller handle when 
accelerating. In studying these it must be noted that the 
zigzag lines represent field coils, the grouping of which can 
be altered, and the spirals represent resistances. Thus, 
while resistance is only put in the main circuit when 


starting, it is used to shunt the series field windings to 


regulate the speed on notches 2, 5, 5, 6, 8, and 9. If this 
controller handle іє simply moved back after full speed is 
obtained, no regenerative action is set up by the series 
motor. 

When, however, the batton on the controller handle is 
pressed, the motors become compound machines, and the 
connections are as shown in Fig. 2. The motors are then 
caused to develop a braking offort from step to step as the 
handle is moved backwarde, in the same graduated way as 
they developed the propelling effort in accelerating when 
the handle was moved forward. The compounding is so 
proportioned as to effect a gradual braking effort. The 


Fic. 4. —Motor with Armature Removed. 


series ampere-turns acting in opposition to the shunt 
ampere-turos tend to decrease the braking capacity ав 
the srmature current rises, thus effectually preventing 
an excessive braking effort. The desired braking 
effort for each controller position is effected by 
varying the shunt ampere-turns; extra contact fiogers 
on the platform controllers effect this variation of the 
ratio of series to shunt smpere-turns. These extra 
fingers are brought into play by means of the automatic 
controller ; those effecting the changes of field strength for 
accelerating purposes being at the same time and by the 
same means put out of action. In this way not only has 
the efficiency of the system been materially increased 
through the elimination of the shunt losses indicated by 
Mr. Parshall, but there is also the advantage of having 
series-wound motors for acceleration. The confining of this 
compound working to the regeneration only enables the 
relative proportions of the shunt and series turns to be 
properly adjuated to give smooth braking which could not 
be done when the motoring was done with the same com- 


Fic. 6. —The Јој: son Brake Band. 


pound machine. For the same reason it has now become 
practicable to operate the car with but one motor in case 
of need. A characteristic of Mr. Lang's method of field 
contro] of great value is that the field is always main- 
tained by more or less series excitation, consequently the 
shunt coils are never subjected to the disruptive stress of an 
inductive discharge, and may be manipulated with as com- 
plete immunity from sparking as are ordinary series windings. 
This was apparent from the trials we witnessed, where no 
sparking whatever was to be seen on the automatic field- 
changing controller. 

The motor used (Figs. 5 and 4) are of the usual four-pole 
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type, and are suspended in the usual manner. They are, 
however, as has been indicated, fitted with armatures having 
divided windings and two commutators. The field magnets 
are of the laminated type instead of the usual castings. 
The series and shunt windings are во arranged as to require 
but little more winding space than is usually allowed for 
series windinge alone. The platform controllers (Fig 5) 
are of the standard series-parallel type, and differ therefrom 
only in that they are fitted with the additional contacts 


trol to which it is subjected, be operated by hand in the usus! 
way: To the end of the regular braking lever there is attache d 
two stout steel-wire cables; these are led to one of tbe 
axles, and there attached to the respective ends of a 
specially designed resilient spiral friction band (Fig. 6), 
which band is given about five turns around a drum on the 
car axle. Normally this band is by its own resilience 
maintained in open form, and, therefore, free of the 
drum, and inoperative ; but should a pull be exerted upon 
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Fig. 7. —1he Johnson Patent Braking System as applied to Ordinary Brakes on Car Wheels. 


required for double series-paralleling, and have fitted into 
their handles a button lever switch for operating the 
contacte which control the field changer." The automatic 
controller, or field changer, is located underneath the car in 
an accessible position between the motors. | 

The braking function of the regenerative motors we saw 
ceases when the car speed falls to about two miles per 
hour. It then becomes necessary to bring into action a 
mechanical or other brake to stop the car and to hold it 


Fic. 8.—Solenoid for taking cff Brakes. 


when on a grade. This was done by a supplemental braking 
system, which has been invented and developed by Mr. 
Edward H. Johnson, and which, though purely mechanical, 
is, nevertheless, controlled electrically. The power to operate 
it is obtained from the car axle, as in the case of regenera- 
tion. Accurately speaking, this invention is not a brake, 
but rather & method of utilising the kinetic energy of the 
саг to apply whatever brakes may be employed. It is 
equally applicable to wheel shoes or track slippers. The adap- 
tation we illustrate is to the ordinary wheel-shoe system of 
a standard four-wheel tramcar, the entire braking mechanism 
of which is retained, and may, in addition to the special con- 


its two ends and its resilience overcome, it will wind up 
on the axle and exert a pull upon one or the other of the 
brake lever cables according to the direction of the axle 
rotation. The value of this pull will be the friction value 
of the five turns of the band derived from the pull or drag 
that is being exerted by the weight, or other force, 
employed to overcome the resilience of the spiral and 
initiate its winding action. Whatever excess this force 
may have over aad above that required to overcome the 
spiral resilience becomes a drag on the “free” end of the 
spiral, and determines the value of the pull on the brake 
lever (Fig. 7). The form of force now employed for 
exerting this initial pull and subsequent drag is a 
weight; attached to this weight is a pulley, and around this 
pulley a small steel cable, the ends of which are attached 
to the respective ends of the spiral band. The weight 
becomes in turn the plunger of a solenoid which serves to 
hold it in suspense, thus relieving the strain on the spiral 
band and supplying the potential energising factor. 

The solenoid (Fig. 8) is controlled by contacts in the 
platform controllers so Jocated as to cause the weight to be 
lifted in advance of the starting moment of the motors, 
and maintained in suspense until the controller is again 
returned to the off" position or should the current to 
the car be interrupted. In such event the solenoid, of 
course, loses its energising force and its plunger falle, 
thereby applying the brakes. In the event of the failure 
of the prime current supply from any cause, as, for inatance, 
a atoppage of the power, a broken supply conductor, the 
loss of trolley contact, or any disablement of the equip- 
ment iteelf, the brakes promptly come on and the car is 
stopped. "This is a valuable feature of the automatic 
braking system. 

The results of the testa made on the circular track at 
Southall were satisfactory, everything working smoothly. 
It was admitted that a considerable amount of complicated 
apparatus was needed over and above the ordinary equip- 
ment. Commercial experience can alone decide whether 
the cost of maintaining this apparatus will be excessive. 
The working of the car is simple, and it is claimed that 
the failure of certain details will not prevent the motors 
being run as series motors. The regeneration is optional 
as far as the driver is concerned, but he obtains a braking 
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action readily, as the controller is moved back, by the 
ressure of a button in the handle he is already gripping. 
t would seem, therefore, that it will ba easier for him to 
work the car on economical lines, and the car driver may 
be relied on to work his car in a way most convenient to 
himself. We understand that a commercial trial for the 
system is being arranged. 


A TRACTION MOTOR FOR CONTINUOUS AND 
ALTERNATING CURRENT. 


In a recent issue the Elektrotechnische Zeitschrift described 
а car supplied by the Allgemeine Elektricitats-Gesellechaft 
for the Niederschöneweide Ostend (Cópenick) tramways. 
This car is equipped with motors of the Winter-Eichberg 
type, which can be driven either by continuous or alter- 
nating current. For compact systema of town tramways 
continuous-current working has been found best adapted, 
but where outlying branches or connecting links are con- 
cerned the advantages offered by alternating current 
become apparent, enabling, as it does, economies to be 
effected in the initial outlay and a reduction of the trans- 
former losses. By working such branches or connecting 
links with alternating current it is possible to convey 
high-tension current to the feeding points, and there 
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transform it down by means of static transformers to 
the pressure required for the motors. These transformers 
need no attendance, and have a considerably higher 
efficiency than converter stations. Or it is possible to 
convey the high-tenaion alternating current to transformers 
attached to the cars themaelves. 

On the tramways system in question continuous current 
was originally the only supply available, so that a trans- 
former sub-station had to be provided. The line is usually 
worked with continuous current throughout ite length. 
But to enable the experimental car to be driven also with 
alternating current, & small transformer station equipped 
with a motor-generator has been erected in a central 
position. The motor is supplied with current from the 
westerly portion of the overhead trolley wire, and drives an 
alternator which furnishes single-phase alternating current 
through transformers to the easterly half of the trolley line. 
The two halves of this line are divided by a short section 
of dead conductor. By regulating the speed of the motor- 
generator the frequency of the alternating current can be 
varied between 25 and 40 periods at from 400 to 640 volts 
pressure. The pressure of the continuous-current supply 
ranges from 500 to 550 volts. This experimental installa- 
tion covers all the conditions which would obtain in 
the case of an interurban and urban tramways system, the 
small transformer station representing the town boundary, at 
which point the change from continuous-current to alter- 
nating-current working would take place in the ordinary 
way. In passing this point the driver has only to shift a 


* Bee full description, Electrical Engineer, vol. xxxiii,, p. 557, ete. 


lever on the controller from one position to another. 
Should he fail to effect the change at the right moment no 
damage would, however, result, the car in that case simply 
losing most of ite driving force, and thue drawing attention 
to the omission. The car is equipped with two motors 
wound for a continaous-current pressure of 250 to 275 
volte, so that with a line pressure of 550 volts they must 
be run in series. Hence for continuous-current workiog 
only series connection with resistance regulation at the 
controller is provided. The motors differ, however, 
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from ordinary continuous-current machines in that the 

have laminated fields to enable them to be worked wit 

alternating current. They are six-pole machines of the 
Winter-Eichberg type.* The collector has six brushes, of 
which two are exciting and four short-circuiting brushes. The 
diagram of the windiog is shown ia Fig. 1, K being the 
short-cirouiting and B the exciter brushes respectively. The 
coils S in the stator are the ordinary coils of the Winter- 
Eichberg motor, while the coils s constitute an auxiliary 
winding for the purpose of continuout current working. 
Since the srmature is provided with series drum windiog, 
the compensating coils, s, do not require to be distributed 
uniformly over the whole circumference. This enables the 
casing to be arranged in the ordinary way for traction 
motors. Naturally it would be possible to dispense with 
the coils з by disconnecting the short-circuiting brushes 
when running with continuous current. Bat as would 
introduce s farther complication into the controller, Herr 
Eichberg preferred to compensate the action of the short- 
circuit current in the armature by means of the coils s. 
For the rest it may be observed that the turns in these 
coils correspond in number to those in the armature wind 
ing, but they carry a smaller volume of current, since less 
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is taken when driving with continuoue current than 
with alternating current. The effect of the coils s 
may be explained with the aid of the diagram (Fig. 2) 
which represents a two-pole arrangement. The only 
field which really passes through the armature is the active 
magaetic field, ¢, represented in the diagram by horizontal 


lines. Were the coil s not provided, the armature would 
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Hush a vertical field which would induce a current 
tween K К. Asin Fig. 1, K K are the short-cirouiting 
brushes and the exciter brushes are marked EE. S is the 
main winding in the stator and s the compensating coil 
required for continuous-current working. When running 
with alternating current the compensating coils are cut out 
at the controller. With continuous current, on the other 
hand, the brushes, E E, are connected in series with the 
compensating winding, it being in this way ensured that 
the compensating field is always exactly proportional to the 
armature current. Commutating poles are not used, despite 
which fact commutation both with continuous and alter- 
nating current is as sparkless when starting and running 
as with an ordinary continuous-current traction motor. 
The speed of the car is from 15 km. to 20 km. per 
hour when the continuous-current supply is used and from 
25 km. to 35 km. per hour according to the periodicity, 
when the motors are receiving alternating current. This 
is in accordance with practical requirements, since a higher 
rate of speed is permissible out of town. Fig. 3 is a 
diagram of the connections in the car. Esch circuit is 
rovided with an automatic cut-out. Itis, however, intended 
la future cars of the type to employ only one such device 
to serve both for the continuous and alternating current 
circuits respectively. The controllers resemble those of 
standard series-parallel type. Combined with each is a 
two-way switch, W G, which serves to change over from 
one system to the other as required. The windings s are 
also cut in or out through this switch. The armatures 
remain in series at all positions of the controller, while the 
stators may be connected in series or parallel through the 
main lever. A mechanical attachment actuated through 
the lever of the switch, W G, ensures that the stators sre 
in series when continuous current is being supplied to the 
motors. 


LABOUR SAVING FORMULZ.* 


In the Design of Direct-Current Dynamos, especially 
with regard to High Speeds. 


BY JULIUS FRITH, A. M. I. E. E. 


The use of formule by the elementary student is 
indefensible ; it is only when actually engaged in the 
commercial design of machinery that it is allowable to 
take short cuts as labour-saving devices. There is one 
other argument for the use of formule, and that is, that 
by representiog the complicated conditions that arise in 
the design of electrical machinery in some simple compre- 
hensive manner, a clearer idea is obtained of the mutual 
relation of the various quantities involved, a truer perspec- 
tive is gained, and the wood sometimes ceases to be hidden 
by the trees. For the sake of clearness we shall take 
` multipolar generators, with as many circuits as polet—i e, 

parallel, or "lap" wound—and as many commutator bars 
as armature convolutions, 

Let D = diameter of armature in inches; 

d = diameter of commutator in inches; 
n = number of convolutions and commutator bars ; 
b = thickness of a brush in inches; 
P = number of poles and armature circuits ; 
|= length of armature between end plates in inches; 
С = current per circuit in amperes ; 
А total current in amperes ; 
V = terminal volts ; 
R=revolutions per minute. 

The chief constants of a generator are, after the volts, 

amperes and revolutions per minute. 


VA 
The KW. per 100 r.p.m. "OR 
the armature ampere-turns per inch diameter 

Cx» Axn, 
"р PxD' 

the armature ampere-turns per pole 
Схп AXN 
| | PT 
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the average volts per commutator bar 
VxP. 
"ua 
the peripheral speed of the commutator 


rd R 
XE feet / min.; 


the periphera! speed of the armature 


Rt / min.; 
12 
and the reactance voltage of coil under commutation. 

All these, with the exception of the reactance voltage, 
can be expressed quite simply in terms of symbols in the 
above list, and require no proof. 

The formula for the reactance voltage is obtained from 
the followiog considerations : 

Number of convolutions under commutation at one 
brush 


thickness of brush ^x^ -N 
pitch of commutator bars 1d 
In one gap there are conductors under commutation from 
two brushes; the magnetising force of which = 2 N C 
am pere-turns. 
If K=the lines due to one ampere-turn for each inch of 
alot parallel to the shaft, then lines set up due to 


commutation 
=2NCKI/I=F. 


The direction of the current is changed once only (24 
cycle) whilst passing under one brush, hence the frequency 
cf commutation 

a peripheral speed of comm. _ "n 
thickness of brush 2x60xb 


Volts induced in each turn - 2 r ~ F x 10-5, 
i e., reactance volts of the coil under commutation 
=C. K. I. R. nx0105 x 10-5. 


Now the armature reaction in ampere-turns per inch 
diameter 
Cen 


ve 
Putting this value into the above equation, 
Volts reactance 
= А.Т. per lin. & R. I. D. K. x 0105 x 1075. 


Now, for a machine to stand, say, 25 per cent. overload 
with fixed lead, the armature ampere-turns per lin. 
diameter should not exceed 1,000, and the reactance 
voltage should not exceed 5. K, for parallel slots, can 
be taken=28. From these 


R x } x D>240,000. 


N. B.—It is interesting to notice that this is really a 
limit to the area swept out by an active conductor per 
second, which 


=RxilxDx— sq. in. 
60 


Now by simple arithmetic the diameter of the armature 

_ volts x amperes 

" ampere-turns per Im. diameter x volis per comm. bar 

Now, the volta between adjacent commutator bars 
should not exceed, вау 10, i e, 


Vx P. үр, 
n 


taking this in conjunction with armature ampere-turns per 
inch diameter not exceeding 1,000 


Axn 
1,000, 
PD 000 


and putting in the two limiting values we have 


That is, if the kilowatt output exceeds 10 times the 
diameter of the armature, either the armature reaction or 
the volts per bar, or both, will exceed the limits given 
above. 
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Putting these two results together we got 
2:4 x 109 
Rs —— 
Я KW. «I 
and taking J as<10in., to be commercial, then 
240,000 
R =, 
7 "KW. 

From this expression can be drawn up a table of speeds 
for various kilowatte, beyond which that output cannot be 
obtained without overstepping one or others of thefollowing 
limits : 

Armature reaction, 1,000 ampere-turns per lin. diameter. 

Average volts psr commutator bar, 10. 

Reastance voltage of coil under commutation, 5. 

Length of armaturs between end plates, 10in. 

The numerical constants chosen are obviously merely 
arbitrary. Each designer can put in those values which 
he finds best accord with hie own experience, without 
thereby altering the general conclusions arrived at. 

This table would give 240 r.p.m. as the maximum speed 
for 1,000 kw. With these limitations the diameter for 
this would be 


The peripheral speed of the armature = 6,300ft. per 
minute. The machine would be 10in. long, it would have 
1,000 ampere-turns per inch and 10 volts per bar, and volts 
reactance of 5, and would probably stand 25 per cent. 
overload with fixed lead if the design was in all other 
respects as perfect as possible. 

The weight of copper on the armature, at 1,500 amperes 
per square iach and 1,000 ampere-turns per iach diimeter, 


_ diameter of armatur: x length of 1 turn ibs 

47 

The resistance of the armature 

_DxT 

10 A? 

and the R C? loss in tke armature 
DxT 


= . WALLS, 
10 


ohms, 


where T = length of one turn on armature. 

So far the number of poles has been in the background, 
the diameter for a given output and speed being quite 
independent of the number of poles. 

The total magnetic flux of the machine, however, is 
dependent on the number of poles, and with our assump- 
tion of 10 volts per commutator bar, the number of 
convolutions on the armature 


So that the total tlux 


To accommodate this in round magnets at 15,000 lines 
per square centimetre and a waste field coefficient of 15 
per cent., the diameter of magnet core 


45 х 101 


PN R 

Suppose we take 550 volts. As we have already taken 
10 volts per bar, the number of commutator bars is 
55 x poles. 

Now in practice what limits the number of poles is 
(a) the least permissible width of a bar, and (5) the greatest 
permissible peripheral speed for a commutator. 

Just to fix our ideas let us take O-2in. as the least 
convenient width for a commutator bar and 3,000ft. per 
minute as the greatest convenient peripheral speed for a 


inches. 


commutator. Diameter of commutator becomes 3:5 х 
poles, aud number of poles 
| _ 3,300 
r. p. m. 


Taking our 1,000-kw. machine at 240 r. p. m., we find 
that it could have 14 poles as a maximum, and diameter of 
commutator would equal 49in. ; say 50in. 


Also the number of turns on the armature now first 


appears 
= 55 x 14 = 770. 


The diameter of round magnets would be 11:5ia. 

Having now settled the diameter of the commutator, the 
next thing to settle is the length. This is ruled by con- 
siderations of heating. 

The loss on the commutator results from two causes: 
(a) the contact resistance between the brush and the 
commutator and (b) the friction of the brush on tbe 
commutator. 

The contact resistance of carbon brushes іє in the 
neighbourhood of 0:03 ohm per square inch, and ths 
coefficient of friction about 0:15. Allowing 21}. per square 
inch pressure between the brush and the commutator, the 
total loss on the commutator for both these causes 

- 406 e 5 xatis, 
1,000 x A 
where 2 = density in carbon brush in amperes per square 
inch. 

The product of the current and the first term in the 
bracket gives the C? R loss, and the product of the current 
and the second term gives the friction loss, both in watts. 

Next the density in the carbon brushes should be con- 
sidered. As this macb ide is to stand 25 per cent. overload, 
tbis should not be more than 35 amperes por square inch. 

The expression abe ve then becomes: 


Total loss = A(21 t x R 
10,000 
At our assumer figure of 3,000 ft. per minute peripheral 
speed, thie expression becomes: 


Total loss = 3:24 x A watts. 


We bave now to consider the occult relation between 
the heat developed and the temperature rise. This can 
only ultimately be a matter of experience, as it depends 
entirely on the ventilation. For peripheral speeds of 
3,000ft per minute with the armature revolving at 
6,000ft. per minute near by, the figure of 15deg. F. rise 
рег watt per square inch of commutator surface may be 
taken. 

Allowing a temperature rise of 70deg. F. gives 4'7 watts 
per square inch. 

Aud the necessary commutator surface = 5:24 A + 4:7 
Equare inches. 

As we know the diameter, the length follows 

= d m inches. 

For our 1,000-kw. 550-volt generator the current = 
1,800 amperes, the commutator diameter being 50in., the 
length is 8in., taking seven 1 in. x lin. brushes per pole. 

The magnet winding is the next consideration. For the 
obtaining of the magaetising force required for the full 
load total flux, I have no short cut to offer; it must be 
done on the lines laid down by Dr. John Hopkinson. 

The ampere-turns on eash magaet pole required to 
compensate for the demagaetising effect of the armature 
are, of course, the armature ampere-turns per pole x sioe 
half the angle of the gap (measured in electrical degrees). 
For a pole arc 75 per cent. of the pole-pitch this works 
out to 


) watts. 


A. 1 
= 0:585 p 
x p: 

If the total magnetising force required per magnet limb 
is AT and the length of the mean turn = L inches, then 
the area for the cross-section of the wire for the shunt 
wiading is given by the following (allowing the wiudiag 
to reach a temperature of 60deg. C.) : 

ATxLxP 

V x 2,000 ` 


Allowing 800 amperes per square inch, with the full 
volta on the shunt windings at a temperature of 60 deg. C., 
the convolations per limb 

_1,600x V 
| = PxL 

This gives a total length on all limbs of 45 x V yards. 


Area in mm.? = 


THE ELECTRICAL 


Total resistance at 15deg. C. 


ATxLxP 
2,500 

Total magnet loes at 60deg. C. 

QATxLxP 

^ 1600 

The winding space required —i. e., the winding length on 

the spool x depth of winding (allowing 15 per cent. on the 


diameter of the wire for insulation, e.g, No. 16 B. W. G., 
covered to 10 mils, single cotton). 


Total weight of copper — 


watts. 


Space required — К square inches. 
Allowing a depth of 3in., winding length of spool 


n inches. 
1,440 

which = 0-7ip. per 1,000 ampere-turne. 

The sub-title of this paper would suggest turbo- 

enerators, but the design of these falls under quite a 

ifferent head from the ordinary “highspeed” steam- 
driven generator. The results arrived at in the present 
paper may, however, form a useful starting point for turbo- 
generator design, for it has been shown that the speed for 
a given kilowatt output is given by : 


R = 240,000 „ А.Т. per lin. diam. „ volte per bar 


KW. 1,000 10 
reactance volta 10in. 20 
5 length of arma. lines per A.T. per Lin. 


Suppose we wish to make a 1,000-kw. generator to run 
at 1,500 r.p.m.; we know that if we keep the value of the 
constants at the figure associated with them in the above 
expression, then the speed can only be 240 r.p.m. If we 
wish the speed to be higher than this, some or all of the 
above constants must be sacrificed. 

By the use of compensating windings and commutating 
poles, the armature reaction may be increased to, say, 
1,200 ampere-turns n inch diameter; both the volts per 
commutator bar and the reactance volts will have to be 
doubled (hence the consumption of copper brushes so often 
referred to); the length of the armature parallel to the 
shaft will have to be increased to at least 15in.; the self- 
induction of the winding on the armature can be reduced 
to about half, or 10 lines per ampere-turn per inch of 
condactor, by the use of a smooth-core armature instead of 
a slotted core. 

Summing up now what we have gained, we find the new 
speed for 1,000 kw. 


R 240,000 1,200 20 10 
= x x X — 
1,000 


10. 20 
— X — 21,536 r. p. m. 
15 10 5586 r. p. m 


1,000 10 5 


so we have 36 r. p. m. in hand. 
The diameter of the armature equals 


KW. x 1,000 
° A.T. per lin. x volts per bar 


making the peripheral speed 15,000ft. per minute. 

I think I need not give farther examples of how I mean 
these formule to be used; the purely labour-saving ones 
will commend themselves to those who require their use, 
and, I think, require no further explanation, but I shall be 
pleased to further elucidate any of them in the discussion. 


= 38}in., 


ELECTRIC WINDING MACHINES.* 
BY PROF. PAUL HABETS, OF BRUSSELS. 
(Continued from page 182.) 


For the purpose of storing the energy during the stoppages 
of the winding machinery, M. Ilguer uses a large flywheel 
mounted on the shaft of & motor-generator, the latter con- 
sisting of an asynchronous motor and a continuous-current 
Paper read before the Institution of Mechanical Engineers 
(translated from the French). 
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generator. As the motor- generator is running con- 
tinuously, the current from the supply station will not 
vary much. The mean power is also less than in 
the case of an asychronous motor driving the winding 
machinery direct. The continuous-current generator, as 
well as the haulage motor, are excited by а small con- 
tinuous-current machine driven by an asynchronous motor. 
This system has been adopted by the Allgemeine 
Elektricitáte-G'esellschaft at the pite of St. Nicolas, at the 
collieries of Espérance and Bonne-Fortune, Montegnée, 
near Liége. The installation, together with the results of 
some trials, will be described in the following part of this 
paper. Messrs. Siemens and Schuckert have adopted the 
lgner flywheel aystem to the machine at pit No. II. 
Zollern. In this case the motor is a continuous-current 
maohine. 

5. Auxiliary Starting Dynamo.—In this вуеш the 
armature of the haulage motor, M (Fig. 9), is connected 
in series with the armature of an auxiliary dynamo, D a, 
across the mains of a constant-pressure cirouit, and a buffer 
battery can also be inserted; the fields of both machines 
are connected direct to the maina. The auxiliary dynamo 
is driven at a constant s by the steam-engine, G G, 
working a set of dynamos. The field is regulated by a 
rheostat, and the E. M. F. generated in the armature opposes 
the pressure between the mains. When the difference of 

tential, E', between the brushes is equal to the pressure 

tween the mains, no difference of potential will be avail. 
able at the brushes of the haulage motor, M, which will, 
therefore, be at a standstill By reducing the resistance, 


Auziliary Starting Dynamg. 
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R, the difference of potential, E“, between the brushes of M 
will be E = E- E'; a torque will now be exerted by M 
which will be increased by reducing E". When the motor, 
M, has attained ite fall speed, the counter E M.F. in 
the armature of D a should be as near zero as possible, and 
E" should only be sufficient to overcome the resistance of 
the armature. Thedynamo, D a, works therefore as a motor, 
aiding the steam-engine; but when the resisting momént 
becomes negative, then the auxiliary dynamo will work as a 
generator, taking energy from the engine. The current will 
now flow against the pressure of the mains, and the energy 
generated by M, which has also become a generator, will 
increase, and therefore cause M to go slower. In this 
manner the auxiliary dynsmo will keep the speed of M 
almost constant. The speeds as well as the startings are 
obtained without other losses than those due to driving the 
auxiliary dynamo. It is, however, inconvenient to have to 
regulate the field of the dynamo if this machine cannot be 
placed near the haulage motor. The auxiliary dynamo 
may be driven by a motor. The two machines mounted 
on the same shaft constitute a booster, which may be con- 
nected with the mains and the haulage motor in different 
ways, but can be placed close to the winding machine. This 
arrangement makes the winding machine more independent 
of the power atation, which may be at a considerable distance 
from the pit. 

6. Starting Boosters.— The booster, which we have just 
described, consists of an auxiliary dynamo with a field 
rheostat driver by a shunt motor which receives current 
from the mains, With regard to economy, the booster is 
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inferior to an auxiliary dynamo driven by an engine, 
because the efficiency of the booster is less on account of 
the double transformation of energy. The cost of installa- 
tion is higher, as the motor and the auxiliary dynamo of 
the booster must both be of the same power as that of the 
` haulage motor. The speed of the booster may, however, 
be higb, whilst the haulage motor, being direct coupled to 
the winding machine, cannot have a speed exceeding 
50 r.p.m. to 60 r.p.m. By reversiog the field current of 
the auxiliary dynamo, the booster will work as a booster 
proper—i e, will raise the voltsga of the mains We 
might, therefore, arrange matters so that the pressure of 
the circuit will be doubled when the haulage motor is 
running at full speed. Under these conditions tbe power 
of each of the boos'er machines need not be more than 
half of that of the haulage motor, thus making the 
booster less costly. For this purpose the voltage of 
the haulage motor must be twice that of the mains, 
and we must, therefore, either reduce the pressure of 
the distributing system or design a high-tevsioa motor, 
which with continuous-current machines is difficult when 
the tension exceeds 500 volts. The problem may also be 
solved by driving the winding machine by two motors con- 
. nected in series, each of which will, therefore, only receive 
balf of the total voltage. The latter system, which was 
brought forward by the Union Electrioit à te-Gesellechaft, 
has been adopted by Messrs. Schuckert and Co. in the case 
of the winding machine at the Friederich-Fravz mine at 
Lübtheen (Mecklenburg). Fig. 10 is a diagram of connec- 
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tions. An Ilgner fly wheel may be mounted on the booster 
shaft. This solution has been applied by W. Lshmeyer and 
Co. to the winding machine of the Tiremonde pit of the 
Mining Company of Liguy-les-Airs For the purpose of 
bringing the flywheel into proper play, a second booster is 
connected in series with the armature of the starting 
booster in such a manner as to vary the speed of the latter 
automatically, and also inversely as the strength of the 
armature current of the haulage motor. M. Creplet 
reduces this group to a siogle dynamo, the shaft of which 
carries a special flywheel. As it is possible to allow a great 
variation of speed for this dynamo, the flywheel can be 
much reduced. A machine on this system has been 
installed by the Compagnie Internationale d’Electricité 
de Liége for the Fléron pit of the Hasard Collieries at 
Micherot, near L/ége. Very few trials on electrically- 
driven winding machines bave been published up to the 

resent time ; the trials made on the machine at pit No. II. 

reussen afford the only account we possess of the working 
of a machine driven by a three-phase motor. We have 
made a great number of trials on the machine installed at 
St. Nicolas, at the collieries of Espérance and Bonne- 
Fortune, Montegr éo, and will now give a detailed descrip- 
1 — ian installation, together with the results we have 
obtain 


IV. Electrically driven Winding Machines at the Pit of St. 
Nicolas at the Collieries of Espérance and Bonne 
Fortune, Montegnée 

1. Description of the Installation (Fig. 11) —The machine 
was supplied by the Société Belge d’Electricité A.E.G. It 
is designed to draw 500 tonnes (492 tons) from a depth of 
800m. (2,625ft.) in eight hours. The loads are four tubs 
holding 555 kg. (1,102:51b.) of coal or 750 kg. (1, 655 · Alb.) 


at the bottom landing place, is 30 secon 
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of stone ; each tub weighs 250 kg. (551 11b.), and the cage 
weighs 1,800 kg. (14 tons). The electric energy is supplied 
from the power station, which was constructed in 1899, at 
the pit of Espérance, and which contains three sets of 
three-phase generators workiog at 1,000 volts and with a 
frequency of 44; the output of each machine is 200 kw. 
Two of the sete also supply current for pumping, ventilation, 
picking, eto., at the pits of Espérance and St. Nicolas; the 
third is a reserve set. The coal is drawn from four under- 
ground landing stages at depths of 368m. (1,207[t.), 
542m. (1,122ít.), 288m. (945ft.), and 185m. (607. 
On account of the nature of the deposition of tbe 
beds and the oxtent of the field of exploitation, it 
msy eventually be necessary to draw simultaneously 
from several seams, which will require one or two stoppages 


(See also Fig. 12, page 35.) 


Fig. 11. 


during each lift. Tbe time spent in unloading the cage at 
the bank of the pit, and simultaneously loading the cage 
and loading the 
cage at intermediate landing stages takes 20 seconds. 
Under these conditions the maximum haulage speed need 
not exceed 12m. (59%. 44in.) in order to draw a total of 
500 tonnes (492 tons) from a depth of 800m. (8,625ft.). 
When the depth is less or the tonnage is smaller, the speed 
may be elower. Local circumstances have led to the 
adoption of a Koepe pulley with s central groove for a 
flat-wite rope, and two brake rims, one on each side of the 
groove. The motor and the Koepe pulley are mounted 
on the same shaft; the diameter of the pulley is 3m. 
(9ft. 101іп.), and requires, therefore, only а medium size 
motor. The haulage speed is 10m. (32ft. 9fin.) when 
the motor makes 64 r.p.m. Notwithstanding the high 
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frequency, a three-phase motor might have been designed 
for this slow ed Preference has, however, been уса 
to a continuous -courrent motor; and a motor - generator 
of the Ilgner type, cousisting of a three-phase motor 
and a continuous-current generator, has been adopted for 
the following reasons. During the period of acceleration 
the three-phase motor would have absorbed 615 h.p, a 
power which the central station would not have been able 
to supply with the present plant. Besides, a three-phase 
motor with a starting rheostat is very wasteful, and the 
lose of power in this case would have been still higher on 
account of the intermediate stoppages. Notwithstanding 
the conversion of the three-phase current, the motor- 
generator is in this ease more economical, as it almost 
entirely prevents any losses during acceleration, and the 
slow M pen which must be adopted when the haulage is 
reduced, and also during the night shift. A motor-generator 
with an Ilgner flywheel will also equalise the demand on 
the power station, no matter how the load varies. The 
power station will then be able to supply the other 
motors if the pumping is done during the night. 


(To be continued.) 


TRADE NOTICES AND NOVELTIES. 


“ Witton " Single and Polyphase Motors. 


The General Electric Company, Limited, Queen Victoria- 
street, E.C., have issued à new catalogue of their single and 
polyphase induction motors, which includes a full specification 
and a mass of useful data. Accompanying is an illustration of 


“ Witton ” Standard type Induction Motor, 


the company’s standard - ty pe induction motor on slide rails. It 
is well known that they have of late made rapid strides with 
their single and polyphase machinery. There is absolutely no 
need to go to the Continent for such plant now. That is proved, 
if proof be required, by the many important contracts entrusted 
to the company, amongst which reference may be made here to 
orders from South London, Hastings, and Reigate for single- 
phase and from Dublin and Cardiff for three-phase plant. 


Motorcar Troubles. 


The subject of the troubles which motorists have experienced 
in the past with electric wires on motorcars is dealt with on a 
card, which includes lighting-up tables, published by Messrs. 
W. T. Glover and Co., Limited, Trafford Park, Manchester. 
Those who have had to do with internal.combustion engines, 
arranged fcr electric ignition, are well aware of the troubles 
and expense that arise from the insulation of the leads breaking 
down, but few persons, we are told, know what causes the same. 
Messrs. Glover having had their attention drawn to the matter, 
discovered that the causes are two-fold. The static discharge 
set up between the conductor and the outside sheathing of the 
cable is partly to blame, and the destruction of the rubber 
insulation by vagrant oil is the other cause. As a preven- 
tive they now reoommend their specially-designed, oil-proof, 
and static discharge proof cables. The oil-proofing is achieved 
by covering the insulation with a closely-woven fabric sheath, 
which is impregnated with an oil-resiating compound. The 
further feature is the metallic sheathing, which prevents chance 
of shock and deterioration of the cable by the static discharge 


induced by the high potentials used for electric ignition. This 
sheathing is arranged for connecting to the metal work of the 
car or engine itself, which is at earth potential. Messrs. Glover 
will be pleased to forward one of these cards to any reader who 


may apply. 
Electric Lighting Accessories. 


Messrs. J. H. Tucker and Co., of Sampson-road North, 
Birmingham, and London, have just issued a new catalogue 
of the electric lighting accessories which they manufacture. 
Tumbler switches are listed in great variety, including a special 
pattern with locking ring to prevent the removal of covers by 
unauthorised persons. This switch should certainly prove 


useful for asylums, schools, and public buildings. Fig. 1 
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herewith illustrates a pattern introduced by the firm to meet 
the demand for their patent tumbler switch enclosed in a cast- 
iron case. The handle is in the centre of the cover, and has a 
“turn” action, being connected in such a manner that the 
movement is very easy. The on and off positions 
are indicated upon the cover. The spindle carrying the handle 
works through a stuffing box and gland. Ап indlarubber 
ring is placed between the cover and box to ensure a watertight 
joint. Both handle and cover are nickel-plated. Considerable 
space is also given to wall sockets. The iron-cased two-pin type 
(Fig. 2) consists of a china interior fitted into a cast-iron box. 


The metal parts carrying current are sunk in the china, and the 
poles are well sepsrated by a wall of china. We notice that a 
watertight pattern of wall socket, very similar in general con- 
struction to the above, is also supplied by the firm. Among the 
further contents of the catalogue are some well-designed dis- 
tributing switch and fuse boards, ceiling roses, counterwelght 
sets, cut-outs, lamp-holders, switches of various useful types, 
and main switchboards. 


ARON METER. — Notes on Meters and Useful Data is the 
title of a little pamphlet just issued by Aron Electricity Meter, 
Limited, 114, Union-street, Borough, S.E., and we find it 
falthfully describes the contents, whichzshould be valuable for 
reference purposes. 
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THE TELEPHONE COMMITTEE. 


The report of this committee has been issued, though the 
minutes of evidence are not yet ready. However, the 
former is the important part, the latter merely assisting to 
decide how far the former is logical and justified. The 
committee was appointed to consider the agreement 
between the Postmaster-General and the National Tele- 
phone Company, whether it should become binding or 
be modified, and whether the interests of the employés of 
the company had been duly considered. The telephonic 
policy of the various Governments of this country since 
telephony has been proved practical has been of such a 
character as not to be understanded of the multitude 
unless it be summed up in the phrase, Don't bother; 
let things slide, and see what turns up.” That state 
of things continued until the matter became acute, and 
then came an agreement about trunk lines. Subsequently 
came the London agreement and municipal licenses. 
Finally, the agreement upon which the report is made. 
The history of telephony can be written in ten lines. 
First, doubt as to practicality, Government afraid to rick a 
few pounds on experiment, private enterprise proves the 
matter, and the National gradually gets a monopoly ; 
agitation for Government to take what was legally certified 
to be telegraphic, and hence, under the Telegraphic Acts ; 
finally, get rid of the enterprising company, which has done 
most of the pioneer work, at the least possible cost, thus 
the agreement under consideration. In the opinion of every 
one who is not biassed the Government throughout has acted 
in the most contemptible manner, and any private individual 
so acting would long since have been given the coldest 
possible shoulder in business circles. Thefinal agreement was 
made under the ægis of expedioncy—something that will go 
down with the electorate. The Government always held 
the whip-hand because of the legal decision ; and, much as 
we dislike the methods of the National, they have been 
infinitely superior to those of the Government. The 
agreement ought never to have been required. There 
ought never to have been a company with a practical 
monopoly, which has in equity to be bought out at the 
nation’s expense, and which deserves all that it can in a 
legitimate manner demand. The text of the committee's 
report is given elsewhere in full, and, as will be seen, is not 
a very robust doeument, dealing more with a summation of 
details than anything, merely giving a qualified general 
assent to the agreement and suggesting certain modifica- 
tions which, if adopted, will leave things pretty much as 
they are. Clause 27 is the important one. It reads: 
* On a careful review of the bearing of the agreement as a 
whole upon the interest of the public, we find that the 
policy of purchase is to be preferred to the other alterna- 
tives; and that if safeguarded as we recommend in 
paragraph 28, it will leave the position of the municipalities 
unprejudiced as regards the period succeeding the cosser 
of the company’s rights in 1911. We are of opinion that 
in order to make it clear that municipal licenses can be 
granted between Aug. 51, 1905, and Dec. 51, 1911, without 
giving the National Telephone Company rights to com- 
pensation under the Telegraph Act of 1899 in respect of 
licenses granted after Aug. 31, 1905, it is desirable that 
the agreement should be modified by omitting on p. 6, 
paragraph 2 (1) b, line 6, the word ‘whether’ and the 
words ‘or after.’ After allowing due weight to the 
criticisms that have been passed upon details, we think 
that the agreement provides on balance the best security 
available in the circumstances that the property pur- 
chased shall be good and suitable in quality, and 
that no more than a reasonable price shall be paid.” 
The succeeding clause recommends the “House of Commona 
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should not disaprove of the agreement," but should accept 
it and the modification suggested. S> far as we can 
judge, therefore, municipal enterprise, be it good, bad, or 
indifferent, has received a set back, for we cannot believe 
that any municipality will proceed to trouble and expendi- 
ture with the indefinite prospect of in 1912, or some not far- 
off year, having to consider, agree, or arbitrate as to the 
then value of their property for sale, or of terms under 
which they shall be allowed to continue operations. The 
whole matter, if jastness and honour are to reign supreme, 
is very simple. So far as it concerns the National Company 
the two parties are agreed—let the agreement stand. So 
far as the municipalities are concerned the question is not 
quite so simple, as it depends upon the determination of 
the Government to work ail exchanges or to permit under 
certain conditions of local control over local areas When 
this matter is decided, the really just solution of the problem 
ів, as we say, simple. The report deals satisfactorily with 
the question of the company's employés. 


CORRESPONDENCE. 


One man's word is no man's word, 
Justice needs that both be heard.” 


PUBLIC LIGHTING. 


The following letter has been addressed to the town 
clerk of the city of London, Guildhall, EC., by the City 
of London E'ectric Lighting Company, Limited: 


Sir,— Tbe position which has arisen by reason of your 
letter of the 17th ult., in which you state that the Streets 
Committee have been authorised to revert to the use of gas 
for certain of the main thoroughfares of the city, and 
requesting my company to remove its electric lamps b 
Sept. 29 next, has been carefully considered by my : 
and I am now directed to write you in reply as follows: 

Many members of the Court of Common Council may be 
unaware of, or may have forgotten, the cireumstauces under 
which the three contracts for the electric lighting of the 
eastern, central, and western districts of the city were 
entered into, and I therefore shortly recapitulate them. 
Specifications were prepared by the Corporation, and tenders 
were asked for in accordance therewitb, The tenders of 
the Laing, Wharton, and Down Syndicate for the eastern 
district and of the Brush Electrical Engineering Company 
for the central and western districts respectively were 
accepted, and were embodied in three contracts. 

Under these contracts the contractors were placed under 
obligations to make a large expenditure on plant, mains, 
lamps, eto., for the public lighting within a certain time and 
to supply the public lamps with energy at a very low rate in 
consideration of certain advantages as regards private 
lighting given to the contractors, which advantages, as 
events have happened, have proved to be illusory. The 
contracts were subject to provisional orders (or Acts of 
Parliament) being obtained by the contractors, and the Cor. 
poration stipulated that the contracta should be embodied 
in the provisional orders. These latter were granted, but 
the Board of Trade would only allow certain of the terms 
of the contracts, which imposed obligations on the con- 
tractors, to be inserted in the orders, including the obliga- 
tion to sell that part of the undertaking relating to public 
lighting to the Corporation upon more favourable terms 
than were made applicable to the remaiader of the under- 
taking. These three contracts and provisional orders were 
iu due course transferred to my company with the consent 
of the Corporation. 

My company had nothing to do with the negotiation of 
the contracts and provisional orders, but simply took them 
over with all their obligations, including those relating to 
the public lighting. This transfer took place in 1891, and 
it was not until about 1899, after my company bad 
expended £119,520 in respect of the public lighting, that 
the question of the validity of the contracte was raised by 
the Corporation. At Dec. 51 last this expenditure stood 
in my company's capital account at £128,997, 
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This question of the validity of the three contraots was 
carried through the various courts of law, and a final 
decision was given by the House of Lord, with regret, that 
the central and western contracts were invalid a5 initio on 
the technical ground that certain members of the Corporation 
had a small share interest in the Brush Company —the original 
contraotors. In giving judgment, the Lord Chancellor stated : 
“The defendants—i.¢, the Corporation—have repudiated 
them—not, as I understand, that they have any objection 
to the substance of the contracts, but, being advised b 
counsel that the contracts were invalid, they felt bound to 
teet that question in a court of law. . Ihave striven 
to escape the stringency of the language, since I think that 
no one will doubt that the contracts were fairly and properly 
made with a due regard to the public interest, but I cannot 
escape from the language of the statute." Thus, my com- 
pany's shareholders had to suffer for something which my 
company had no hand iu, as it merely, as above stated, 
took а transfer of the contracts with the consent of the 
Corporation. The contract for the eastern district was 
declared by the House of Lorde to be valid and subsisting. 

Since the decision of the House of Lords my company 
has, at the request of the Corporation, carried on the 
publie lighting until the present time, as thopgh all the 
contracts were still valid. On March 25, 1905, my com- 
pany received a letter from you inquiring upon what terms 
my company would be willing to enter into a contract for 
lighting the main streets with improved lamps, etc. My 
company replied asking for particulars of the improvements 
which were required, and on April 27, 1905, you replied 
that a specification was being prepared by the electrical 
engineer to the Corporation, of which a copy would be sent 
to my company in due course. The specification bas not 
been received, but on May 4, 1905, the Street Committee 
submitted a scheme for replacing 47 electric arc lamps by 
gas lampe, of which eight arc lamps are in the eastern dit- 
trict. My company had no official cognisance of thie scheme 
until June 19, when a letter was received requesting my 
company to remove ite electric lamps from  Fleet-streer, 
Queen Victoria-street, Monument street, and part of Lower 
Thames-street by Sept. 29 next. 

To comply with this request would mean the destruction 
of part of the capital outlay imposed upon my company by 
the contracts and provisional orders, and & corresponding 
loss of revenue of about £1,222 per annum. My Board 
consequently felt that it was a matter which required their 
most careful consideration, especially as after being requested 
to tender for improved public lamps, nothing further has 
been done, and in the meantime gas lighting has been 
adopted to a serious extent. Ia this connection I am to 
remind the members of the Corporation that my company 
did not have a free hand in the selection of either the 
standards, the Janterns or the glass of the present electric 
arc lamps, all of which were settled by the late Colonel 
Haywood, the then engineer to the Commissioners of 
Sewers, and to point out that it is not fair to compare 
electrical apparatus which was the best of its kind in 1891 
with modern gas apparatus. 

My Board would have been only too pleased to co-operate 
with the Corporation in improving the lighting of the 
streets. Ia all probability my compauy would have been 
able to submit such terms as would have shown at least as 
great a saving as the alleged saving mentioned in the Street 
Committee’s report of May 4, 1905, and the improved 
electric lamps would have afforded better illumination than 
any form of gas lighting. But, as atated above, my com- 
pany had no opportunity of tendering, and have never 
received the specification promised by your letter of 
April 27 last. 

My Board have been precladed from incurring on their 
own initiative any further large expenditure on the public 
lighting owing to the uncertainty of the position of my 
company as regards the public lighting. It would manifestly 
have been impolitic for my company to do ao without the 
security of a fresh contract, especially in view of Mc. D. J. 
Ross's statement in his letter of Oct. 19, 1904, to my com- 
pany that the Corporation does not recognise the exiat- 
ence of any contract for the eastern district of the City." 

My Board cannot agree with thia view, as they are 
advised that there can be no question after the decision of 
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the House of Lords that the eastern contract is atill bind- 
ing on the Corporation and my company. Аз regards the 
central and western contracts, apart from the legal position, 
my Board submit that in equity my company has a juet 
claim upon the Corporation that it should not destroy to 
the considerable extent involved the capital expenditure 
made by my company in pursuance of the obligations 
imposed upon it by the Corporation. 

My Board are anxious that the present amicable relations 
between my company and the Corporation should not be 
disturbed, and I am therefore directed to suggest that a 
special committee should be deputed by the Corporation to 
confer in a friendly manner with my Board with a view to 
the public lighting of the streets by my company being 
settled in a manner satisfactory to both parties. 

I am to request that you will be good enough to place 
this letter before the Court of Common Council at its next 
meeting. I am to add that I am forwarding a сору of this 
letter to each member of the Corporation —I am, Sir, your 
obsdient servant, 


(Signed) J. CECIL BULL, Manager and Secretary. 
The City of London Electric Lighting Co., Limited. 


THE PHOTOMETRY OF UNSYMMETRICAL SOURCES 
OF LIGHT.* 


Considerable labour and time has always been involved 
in photometric determinations on such sources of light as 
the electric arc lamp because of the want of symmetry ia 
the light radiations. Even the ordinary vertical carbon a:c 
necessitates the determination of a complete light radiation 
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curve over a whole vertical plane, whilst the newer flame 
arc lamps, in which the carbons are inclined to one another 
and throw tbe aro downwards, are unsymmetrical not only 
in the vertical plane, but also in the horizontal plane, so that 
unless a lumen-meter (Blondel) or a globe photometer 
(Ullbrich), or some similar more or lets complicated appa- 
ratus is employed, it would appear necessary to take a large 
number of readings in various vertical planes and in various 
horizontal planes. The writer of the present article, how- 
ever, points out how this labour can be kept within 
reasonable limits whilst giving quite sufficiently accurate 
results even with the most unsymmetrical sources. 

The method involves (1) the taking of a light radiation 
curve in any one vertical plane, either over 90deg. or over 
180deg., according to the nature of the lamp; (2) the 
taking of a few readings in two horizontal planes— e.g , in 
the plane of the arc (A, Fig. 1) and in a plane at, say, 
45deg below the arc (B, Fig. 1) Usually four readings 
for each of these horizontal plane curves are sufficient. 

From (1) the mean spherical or hemispherical candle- 
power for the one particular vertical place is obtained in the 
ordinary way.t From (2) the ratio of the average candle- 
power to the candle-power at the particular vertical plane 
used in (1) is obtained for each of the two horizontal 
planes. This ratio will be found to be practically the same 
for both planes. In order to obtain the real spherical or 


* Abstract of an article by Dr. L. Bloch in the Zlektrotechnische 
Zeitschrift, July 13, 1906. 

116 is not even necessary to project the polar curve on to a circle 
and find the mean ordinate of the resultant curve by planimeter, as 
quite sufficient accuracy is attained by taking the arithmetical average 
of, взу, 10 equidistant points on the resultant curve, 


hemiepherical candle-power of the lamp, it is then only 
necessary to multiply the mean spherical or hemispherical 
candle-power for the one vertical plane obtained from (1) 
by tbe average value of the ratio obtained from (2). 

The simplicity of the method is best shown by an 
example. Fig. 2 shows the polar candle power curves 
taken with and without globe on an ars lamp of tbe 
inclined -carbon type. The carbons were ordinary (not 
flame) ones, and were of unequal siss (10mm. and 7mm. 
diameter respectively), a0 that one was always somewhat 
longer than the other. This led to an unusually 
unsymmetrical light distribution Tbe curves in Fig. 2 
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were taken for the vertical plane normal to the plane of 
the carbons. The mesn hemispherical candle-powers for 
this plane calculated from these curves are 1,620 without 
globe and 980 with opal glaes globe. The light distribution 
in the two horizontal planes, A and B (Fig. 1), was next 
measured, and is shown in the polar curves in Fig. 5. In 
order to arrive at the average light intensity represented 
by these curves, it is not necessary to convert to rectangular 
co-ordinates, as the average of 16 (or even 4) equidistant 
radial vectors leads to the same result practically. The 
vertical plane for which the curves ‘п Fig 2 were obtained 
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is the one marked 0? in Fig. 5. The following table gives 
the results obtained from Fig. 3: 


—Without globe“ — With globc— 
Curve A. Curve B. Curve A. Curve B. 
2 Average of 
Lx = Mean candle- | 16 radii 640 1,260 50 1,050 
] Average of 
zontal plane . . 4 radii... 660 1,800 585 1,040 
Lo =Candle-power on plane 
marked 0° (Fig. 3) ......... . 900 1,850 E39 1,050 
Ratio ри. ——Á Ü т 68 98 98 
о 


Since the ratio is practically the same for the two horizontal 
planes tested, it will be safe to assume that it is the same 
for all other horizontal planes. The real hemispherical 
candle-power of the lamp is, therefore, obtained by 
multiplying the hemispherical candle-power obtained from 
Fig. 2 for the one vertical plane by the average ratio 
obtained from Fig. 3, or real hemispherical candle-power 
without globe = 1,620 x 695 = 1,130; real hemispherical 
candle-power with globe = 980 x 90 = 960. The reeults 
obtained of this method cannot, of course, claim extreme 
accuracy, but the accuracy is ample for such a fluctuating 
source of light as an arc lamp. 
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THE ADMINISTRATIVE COUNTY OF LONDON AND 
DISTRICT ELECTRIC POWER BILL. 
(Continued from page 129.) 

Amongst the witnesses hoard last week wae Colonel 
R. E. Crompton, who said that he did not regard the 
Tyneside acheme as any indication of success in London. 
The advantages of Tyneside were absent from London. 
The estimate of the cost of distribution put forward by 
Mr. Merz was ridiculously low, and he could find no jastifi- 
cation for it. The total length of street mains was given 
as 363 miles, and the proposal was to distribute through 
these 120,000 kw. The cost of mains was put down at 
£1,089,000, and that worked out at £9 per kilowatt—:o 
him a surprising result, seeing that in London undertakings 
the cost had varied from £54 in Scepney to £25. 12«. in 
Poplar. The estimate of £9 would have to be trebled 
probably. He was certain Mr. Merz had made some mistake, 
and that there was an under-estimate to the amount of 
possibly £2,000,000. There was an over-estimate of the 
amount of power likely to be required in London, and the 
number of hours' use estimated was beyond the average. The 
aversge hours of labour were shorter in London. With 
the estimated generation cost he bad no quarrel. Не did 
not consider the scheme was justified by any demand from 
existing undertakera or from railway companies, who 
could generate for themselves more cheaply. For instance, 
if the Great Eastern Railway eleotrified. their suburban 
lines and needed 35,000,000 units per annum, with a 45 per 
cent. power factor, they would have to pay the promoters 
£76,000 a year. They could generate the electricity them. 
selves for £52,500, leaving £43,700 а year to write off the 
sum the plant would cost. There was no necessity for 
such a scheme in London ; it was not sound, and the pro- 
posal to supply such a large area from prsctically one centre 
was wrong from every point of view. In course of cross- 
examination tenders were put in to show that certain cable 
companies were prepared to carry ont Mr. Merz's scheme 
for feeders and distributors at the prices given in the 
estimates. | 

When the committee met on Monday Mr. Fitzgerald 
was able to announce the withdrawal of several more 
opponents to the Bil. Thus the Corporation of Bromley 
and the Beckenham Urban District Council have agreed 
to clauses giving them an option for 12 months to take a 
bulk supply from the company on terme to be fixed by 
arbitration, and to be more advantageous to them than 
generating their own supply. The agreed clauses with the 
London Electric Supply Corporation and the South Metro- 
politan Electric Light and Power Company provide that 
these companies should adopt the Administrative Com- 
pany's maximum price for power supply as their maximum 
price, any reduction iu the cbarge for bulk supply given by 
the Administrative Company to go to the benefit of the 
consumer. The terms on which the bulk supply is to be 
furnished is to be determined, failing agreement, by 
arbitration within a year of the passing of the Act, and tbe 
terms are to be auch as should make it substantially more 
advantageous for the companies to take a supply than to 
extend their works and generate the additional require- 
ments for themselves. The South London Electric Supply 
Corporation have agreed to a similar clause. The agree- 
ment with the Chariog Cross and West end Company 
follows the same lines as that with the County of London 
Electric Supply Company. The Chelsea, the St. Jamea’s 
and Pal Mall, the Kensington and Knightsbridge, the 
Notting Hill, and the Westminster Companies have agreed 
to withdraw their opposition owing to certain clauses being 
altered. One of these alterations restricts the company 
from aupplying in the non-industrial area to any but 
authorised distributors and railway companies. 

Mr. MACKINNON Жоор gave evidence on behalf of the 
London County Council. He said he did not believe in 
the cheap prices scheduled, because past experience in other 
matters, such as water supply, had shown such promises 
to be illusory. The Bill would create a monopoly, both in 
the generation and distribution of electricity. At present 
the municipalities had the right to the future profits of 
electricity works, but with this monopoly in existence when 
tho time for purchase arrived the borough councils would 
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only have the cables to take over. He doubted whether 
manufacturers could demand as a right a supply of elec- 
tricity at the prices scheduled. The whole scheme was to 
force existing companies and local suthorities to take the 
bolk supply on the threat of competition. In his opinion 
the purchase clause proposed by the promoters was 
altogether worthless. The basie of purchase—payment of 
capital expenditure—was totally wrong, especially in the 
case of a company which could buy up other companies. 
The promoters could claim to be repsid large sume of 
capital spent on obsolete plant. 

Cross-examined, witness said it was true that the London 
County Council jurisdiction extended over only a quarter 
of the area for which the promoters asked, and that the 
Kent, Surrey, and Essex County Councils, who represented 
77 per cent. of the ares, did not oppose the Bill. 

On Tuesday, Mr. HAWARD, controller of the London 
County Council, laid stress on the difficulties which the 
auditor to be appointed under the purchase clauses of the 
Bill would meet with. 

Mr. Cowanp, K C., addressed the committee on behalf 
of the County Council, contending that it would be a huge 
mistake to create a vast monopoly. 

Mr. SPENCER HAWES gave evidence as to the Hackney 
supply system. The worke’ cost last year had averaged 
0:884. per unit sold. The output had been over 2} million 
unite, of which 554,000 units went to power consumers 
and 640,000 units to public lighting. Including capital 
charges on the station, the units cost 1'17d. Management 
and distribution expenses, including capital charges on 
mains, were 1:094. per unit. They had now adopted the 
tariff given in the Bill for supplying the power consumers, 
The demand was growing, and there were three methods 
in which the Borough Council could deal with the situation 
created by this demand. It could (1) extend its own 
works so as to be able to deal with the entire output ; 
(2) use the present plant to its full capacity, and take from 
the power company the additional energy required ; (3) 
sorap the entire municipal undertaking, and take a com- 
plete bulk supply from the company at the terms quoted 
above. On an assumed output of 11,130,000 units per 
year, with & load factor of 20 per cent. and & maximum 
load of 6,370 kw., Mr. Hawes calculated the financial 
results of the three alternatives would be as follows: 


Arnual working expenses Per unit 
and capital charges. gold. 
JJ 261,000 m rere 11094, 
t gp 59 80000000 1˙277d. 
CG of GB c cere reis cases 1°413d 


This showed it would be best for the Corporation to gene- 
rate its own supply. He assumed that the company’s 
terms for bulk supply would be those sgreed with the 
Stepney Council, and did not thiok that agreement an 
advantageous one. 

Cross-examined, he said that although the Hackney 
Council would be able to supply as cheaply as the company, 
he thought the company would offer special terms to some 
large consumers to induce the Board of Trade to let them 
aupply in the Hackney area. 

Oa Wednesday last, at the opening of the proceedings, 
Mr. FITZGERALD said he was informed by the parliamentary 
agents that unless the committee stage of the Bill was 
finished by Thursday evening there would be considerable 
danger of the Bill being lost simply by effluxion of time. 
Under those circumstances he had to make an appeal which 
he had never made before, and that was to ask the committee 
to sit late that day and the next to enable the committee 
stage to be finished aud a decision given on Thursday 
evening. Having regard to the time spent in Parliament 
and the great expenditure incurred by the parties, it wouid 
be a great misfortune if the Bill were lost by effluxion of 
time. 

This was agreed to by the chairman. 

It was then announced that the South London Electric 
Sopply Corporation had withdrawn opposition, as an 
agreement had been come to with the promoters, A 
map was then put in to show that in one half of the area 
sought by the promoters there was either no opposition at 
all to the Bill or no opposition from persons supplying 
electricity. 
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Tbe case for West Ham was then taken, the witness for 
the Corporation being Mr. W. J. W. BuLLock. He said 
that the coal they used cost 7s. 104d. per ton, and was 
delivered into the bunkers for less than 8s. 6d. per ton. 
The total cost per unit sold was 1:122 last year. He con- 
sidered the West Ham station was quite as well situated as 
the proposed works of the company as regards cheap coal 
and abundant condensing water. He did not think it 
would be advantageous to take a balk supply uutil the 
present works had been extended to contain 18,000 kw. 

Mr. ALBERT GAY was then examined as to the Ielington 
system, which last year sold 406,569 units for power 
purposes. It would not pay to take a bulk supply at the 
echedale rates of the company. He was cross-examined 
at some length on this point. 

It was announced that the City of London Eleotric 
Lighting Company had withdrawn their opposition. 

Mr. A. H. SHAW gave evidence as to the Ilford under- 
taking, and Mr. J. W. BENTON, the clerk to the Council, 
was also heard. The opposition on behalf of Batcersea was 
also heard before the committee adjourned. 

On Thursday the agreements made with the South 
London Company and the City of London Electric Lighting 
Company were put in. 

The case for the city of Westminster was then heard. 
The chief points made by the witnesses were that the 
purchasing power of the Corporation under the Electric 
Lighting Acts would be rendered less valuable, and that 
the brdaking-up of the streets should not be allowed. 
It was shown that the Corporstion had by a Bill this year 
obtained powers to purchase with the worke of the West- 
minster Company the station of the Central Electric Com- 

The witnesses also objected to the promoters 
supplying railways in the Westminster area. 

Mr. FITZGERALD, K. C., announced that the Gravesend 
Corporation and the Richmond Electric Light and Power 
Compaty had withdrawn their opposition. 

Dr. Huan MANSFIELD ROBINSON, town clerk, Shore- 
ditch, stated, in examination by Mr. Courthope Munroe, 
that the combination of electricity works and dust 
destructor and the utilisation of the exhaust steam 
for heating the baths had resulted in an economy 
of between £3,000 and £4,000. The Council had as 
customers the consumers of over 50 per cent. of the 
power used in the district. A large proportion of the 
remaining power was used by two large firms who gene- 
rated for themselves, and were unlikely to change. There 
had been no lack of push” in the matter of extending the 
use of power. He admitted having made a proposition at 
a meeting of municipal authorities that there should be a 
scheme of municipal supply in bulk. He agreed that the 
promoters could in this respect do practically what the 
London County Council would be able to do. He 
objected, however, to the provisions of the Bill respecting 
capital charges. 

Mr. C. NEWTON RUSSELL, Shoreditch Borough Council, 
stated that the bighest load factor of any power consumer 
in the district was 22 per cent.; the average was 15 per 
cent. He calculated that in four years‘ time, by utilising 
the land already acquired, the Council would be able to 
generate at £6'2 per kilowatt against £8°4 estimated by 
promoters. 

Cross-examined by Mr. Lloyd: He had no objection to 
buying in the cheapest market, but in a few years the 
Borough Council would be able to generate quite as cheaply 
for themselves as the company would do. Witness stated 
that his Council had given a quotation to the prospective 
North-East London Railway for supply of energy, bat 
for lighting only. He agreed that in order to supply 
the suburban lines of the Great Eastern Company, if they 
were ‘electrified, would need something like a tenfold 
enlargement of the Council’s plant. During the Council’s 
last financial year a third of the energy generated was 
used for power. 

Mr. C. Н. WoRDINGHAM stated that he had inspected 
the extension of the Shoreditch Borough Council’s works. 
It was of quite an up-to-date character, and similar in 
type to that proposed by the promoters. 

COUNSEL ‘for Dartford Urban District Council opposed 
the Bill on the principle of monopoly, besides which a few 
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years might see a substantial alteration in prices of electrical 
supply all round. 

OUNSEL for Southwark Borough Council, after explain- 
ing the hietory of the Council’s electrical undertaking, made 
the objection that all the promoters’ tributary mains were 
to be laid on the solid system, 555 the breakin 
up of streets for extensions. The Council also objected 
to the Board of Trade actiog in a judicial character, 
and to companies having power to transfer their under- 
takings without consent of the local anthority. It was a 
fallacy to suppose that small power users would obtain a 
supply at 2d. per unit. This was the standard price, 
but as a large quantity of energy would be supplied to big 
concerns for traction and the like purposes at little more 
than 4d. per unit, the am ul consumer would have to pay 
nearly 13d. 

Mr. CouRTHOPE MUNROE, stating tbe case for the 
Bermondsey, Leyton, and Lewisbam authorities, contended 
that the provision in the promoters' Bill, that they should 
not supply a customer with energy for lighting beyond 
20 per cent. of the total power supplied, was illusory, 
because this proportion was ample to supply current for 
lighting, even if the consumer had to go to the trouble of 
having a motor of nominal size installed for power. 

At 5.45 the CHAIRMAN annonnoed that the case would 
be resumed at 11 o'clock to-day, when it is understood an 
attempt will be made to reach a decision, at any rate on the 
preamble. The evidence, however, has not yet been finally 
disposed of, as a witness is to be called on behalf of the 
City of London Electric Lighting Company. 


BRIGHTON ELECTRICITY ACCOUNTS. 


The accounts of the Brighton Corporation electricity 
department for the year ended March 31, 1905, show a 
total expenditure on capitai account to that date of 
£595,039. Abstracts of the revenue account, balance-sheet, 
and statement of electricity generated, sold, eto. are 
appended. | 


REVENUE ACCOUNT. 


Dr. diture. & d 
To generation of electricity... s0 oo oas .. 54,795 3 5 
Distribution of electricity .... ... е 4.198 14 8 
Attending and repsirs to public lamps  .............- — 56,659 5 9 
Renta, rates, and taxes ........................ vc emis 4,171 12 10 
Management expenses, salaries, eto eas... T 5,684 8 11 
Special charges, insurance, eto .. m 297 9 11 

52 800 15 6 

Amount allowed for bad debts, eto sa. T— a 338 7 
Amount transferred to net revenue account .......... 4, 36 564 17 6 
£89,704 011 

Or. Income. £ s. д. 
By sale of current per meter . 4. 6416414 4 
Public lighting n еөз» 10,052 15 10 
Sale of current to tramways department. . 11,3680 8 5 
Meter rents and sundry revenue . 41306 2 4 

£89,704 011 
BALANCE-BHEET. 

Dr. Liabilities. 8 в. d 
Redeemable stock ............................-..- oas cen ene — 472048 11 2 
Balances of loans outstanding. osa 10,750 0 0 
Premiums on stock issued, less discounts ............. = 1,877 18 7 
Floating lis bilit ese . reete oane m 44,518 0 8 
Balance at credit of reserve fund ......................- — 16,751 5 10 
Surplus account — 96,768 12 6 

£641,694 8 9 
3 Assets, 8 в. d. 
Ospital accouut—amount expended for works ...... . 590,542 18 10 
Stores on handͥ — — я 5289 8 8 
Sundry debtors, cash in hand, etc. ...................... =- 39, 520 16 3 
Investment— Brighton Oorporation stock .as. = m 8341 5 0 
£611,604 8 9 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity generated in B. T. UU. . . 8,661,102 
Private consumers by meter... 4,984,994 
Quantity sold4 Publio lampe ...................-. 97 7,780,220 
Tramways ........................ 1,816,067 
Qaantity used on work . а 72 900 
Total quantity socounted foerr . ... . ~ 8,155 12) 
Quantity not acoounted for =s. =s. = em .. 507, 


Number of public lampe—372 arcs, 1,654 incandescents, 
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WOLVERHAMPTON ELECTRICITY ACCOUNTS. 


From the accounts of the Wolverhampton Corporation 
electricity department for the year ended March 30, 1905, 
it appears that the total expenditure on capital account to 
that date amounts to £162,875. Abstracts of the revenue 
account, general balance-sheet, and statement of electricity 
generated, sold, eto., are appended. 

REVENUE ACCOUNT. 


Dr. Expenditure. £ s. d. 
To generation of eleotricity............ . eene wee 6, 153 15 11 
Distribution of electricity .... . 4 m „ 617 16 Б 
Attending and repais to publio lamps ................-.. . 307 11 2 
Rents, rates, and tares . 9 555 1 1 
Management expenses, salaries, еїс.......................... . 1,795 16 7 
EIB) ðꝛ / “ “m. о оаа о наанае 12 0 
Insurances. . a pha nó rad Ves ien Ve ei ES 177 9 4 
Bad debts and allowance e . 185 1 7 

9,778 18 1 

Amount carried to net revenue account .................... 12,983 18 1 
Provision for bad and doubtful debts . q а 150 0 0 
£22,912 16 2 

Or, Income, £ в. d. 
Balance from last account ...................... . 2 150 0 0 
By sale of current per meter and by contraot............... 20,828 12 6 
Publio lightiog.— .. . s ee 0 . 1,366 9 9 
Rental of e 9; #9 17 3 
Rental of meters, eto . . om sss 413 15 11 
Work executed on account of customers es 64 0 9 

£82,912 16 2 
BALANCE SHEET. 

Dr. Liabilities. £ s. d. 
Oapital account—redeemable stock e... — 2.141, 015 14 11 
Sundry oreditors . sorsas sassarese oaeo 23,575 6 1 
Loans repaid, less depreciation. . =.= — . 95,888 9 10 
Balance at credit of reserve fund .............................. 6.568 16 8 
Sundry creditors on revenue account. sos o= s oo. . 1,765 16 9 
Sundry consumers, deposits ————À 80 7 1 
Interest accrued but not paid ....... ——— A 581 11 3 
Balance due to treasurer...... Ci MÀ . 5,609 10 7 
Reserve for bad debts and allowances ........................ 150 0 0 
Net revenue aocount— profit for year ....................... 35,454 1 10 

£1€8,461 14 6 


А Assets. £ s.d. 
Oapital account—amount expended for works . . - 158,761 6 7 
Sundry debtors Ome 9 "9 осп оос осм озь € "Je oce 0499 0]950060009090090€09090069 о 9 as 15 10 2 
Balance in treasurer's hands ............. —— 11,480 14 1 
Reserve fand—balance in treasurer’s hands 2.2. 6,568 16 2 
Stores on ћарӣ..................-..-.. 88 10° 7 
Motors on hire on consumers’ premises omom — 847 5 
Sundry debtors for current supplied, eto =.=- 8,939 10 8 

£188,461 14 6 


STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity generated in B. T. U... . css _ 5,157,492 
Private consumers by meter 1,218,550 


By contrat .. 98 
“| 2,628,475 


Quantity sold4 раъно lamps... 
Traction „ 1,981,626 
Quantity used on жогЁз...................... o me s ae oas oas . 202,725 
Total quantity acoounted for.. . erem eee . 2,831,200 
Quantity not accounted for. . . . — 826, 783 
Maximum load observed (kilowatts) .... —. - 1,460 
Number of public lamps — 56 arcs, 128 incandesosnts. 
a M UnÓ À—Mg a 


APPOINTMENTS VACANT. 


Chief Instructor in Mathematics, Northampton Institute, 
Clerkenwell. Salary, £150 per session. Applications by 30th inst. 
See advertisement. 

Premium Pupil, Kilmalcolm Elect:io Lighting Co. 
ment. 

Assistant Engineer about 25 years of age, with good knowledge 
of mechanical engineering. Applications to G M 532, Messre. Deacon r, 
Leadenhall-strect, London, E. O. 

Practical Ingineer to supervise the cquipment of a complete elec- 
trical tramway in India. Applications to Box No. K 10, Electrical 
Engineer Office, See advertisement. 

Mechanical and Electrical Engineer. Salary, 50s. per week. 
Applicstions to R. N., Electrical Engineer Office. 

Junier Assistant Electrical Engineer, Burnley electricity works. 
Salary, £119. 12s. per annum. See advertisement in last issue, 

Pupil Stretford Urban District Council electricity department. 
See advertisement in last issue. 

Chief Draughtsman, also Assistant Draughtsman. Applications 
to T. K., care of Davies and Oo., advertising agente, Finch - lano, 
Cornhill, See advertisement in last issue, 


See advertise- 


POST OFFICE TELEPHONE 


AGREEMENT, 1905. 


The following is the full report of the Select Committee 
appointed to consider the sgreement of Feb. 2, 1905, 
between the Postmaster-General and the National Tele- 


phone Company, and to report as to any recommendations 
thereon whether it is desirable in the public interest that 


the agreement should become binding, with or without 
modifications, and also whether the interests of the 
employés of the National Telephone Company have been 
duly considered. The committee have agreed to the 
following report : 


1. The situation which has occasioned the provisional con- 
clusion of the agreement referred to us as above is as follows : 
The license to the National Telephone Company to carry on 
telephonic business, either in London or elsewhere in the United 
Kingdom, is about to about to expire on Dec. 31, 1911. "That 
company at present carries on about 90 per cent. of the tele- 
phonic business of the country. At the end of 1811, therefore, 
with the exceptions mentioned below, practically the whole of 
the facilities for telephonic communication now enjoyed by the 
public would, if nothing had already been done, and if nothing 
were to be done in the interval between now and then, entirely 
disappear. Exception has to be made in the case of a few pro- 
vincial areas where municipalities have installed telephonic 
services in competition with the company under licenses which 
will expire at dates varying from 1915 to 1926. | 

2. Thecase of the district known as the London exchange 
area has already been provided for by an agreement dated 
Nov. 18, 1901, between the Postmaster-General and the 
National Telephone Company (herinafter called ** the London 
agreement "). 

5. That agreement provided for the purchase of the plant of 
the company in the London exchange area on Dec. 31, 1911. 
Among other conditions, the plant was to be purchased at its 
value in sifu, and no payment was to be made in respect of 
compulsory purchase, goodwill, or past or future profits. The 
company received underground facilities, and undertook to 
give intercommunication between the systems of the Post- 
master-General and of the company in London during the con- 
tinuance of the company’s license, and to concede uniformity of 


rates. 

4. The London agreement was never expressly submitted to 
Parliament, but is considered to have received parliamentary 
approval by the negativing of an amendment to the address on 
Jan. 27, 1902, and it has since been acted upon. 

5. It is proposed by the agreement now referred to your 
committee to extend to the provinces, whero the conditions 
materially differ, some of the principles of the London 
agreement. 

6. The case of the provinoes differs from that of London, 
chiefly in the fact that in certain provincial towns a municipal 
telephone system exists side by side and in competition with that 
of the National Telephone Company. These municipal systems 
are conducted under licenses from the Postmaster- General; and 
it is provided by the Telegraph Act of 1899 that where a 
municipality receives a license extending beyond Dec. 31, 1911, 
the license of the National Telephone Company to carry on 
business in the same area shall enjoy an extension for the same 
period. Another enactment of the Telegraph Act, 1899, pro- 
vides that where in consequence of the grant of a license to a 
municipality the company obtain an extension of their license 
for as much as eight years beyond Deo. 51, 1911, they are 
bound (on certain oonditions) to grant intercommunication 
within the exchange area. 

7. The only places where the above enactments now have 
effect are the following : 


Hull, whose license expires Dec. 31, 1911. 


Glasgow з 3, 5 1913. 
Swansea 35 к s 1920. 
Brighton $5 кА April 50, 1926. 


Portsmouth „ уз July 30, 1926. 


The resulting effect is that in Hull the municipal right to carry 
on telephonic business will expire at the same time as the com- 
pany's right; in Glasgow, Swansea, Brighton, and Portsmouth 
the company's right will remain alive for various periods after 
1911; and in Swansea, Brighton, and Portsmouth the company 
will enjoy the extended period subject to an obligation to give 
intercommunication to the subscribers to the municipal system. 

8. Elsewhere than in the London area and the towns men- 
tioned above, and the few places in which the Post Office are 
working telephonic services, the National Telephone Company 
is at present practically the only agency supplying telephonic 
facilities. It is to provide for the situation which will arise at 
the end of 1911 that the agreement of Feb. 2, 1905, was 
entered into between the Postmaster-General and the National 
Telephone Company. It will come into force on Aug. 31, 
1905, if not previously disapproved of by the House of 
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Commons. For more convenient reference we append a copy 
of it to our report. 

9. Broadly speaking, that agreement adopts the same method 
as was applied in the London area by the agreement of 1901. 
The Postmaster-General undertakes to purchase at the end of 
1911 some, but not the whole, of the plant, land, and buildings 
that will then be in the hands of the company. The agreement 
contains provisions designed to secure that the property so taken 
over shall not be obsolete or otherwise unsuitable for the 
Postmaster-General’s requirements. As to the ао сіепсу of 
those provisions, we shall have more to say hereafter. For the 
present, it suffices to note that the agreement contemplates the 
preservation of certain selected assets of the National Telephone 
Company, and the ensuring that they shall be made both 
available and useful to their successors. It follows that, so far 
as concerns those assets, the National Telephone Company is 
relieved of the otherwise difficult task of finding a purchaser, 
and their shareholders are relieved, as regarda so much of their 
property, of the fear of losing it by the expiration of the license 
in 1911. In return, the company undertakes (besides the obliga- 
tion of making and keeping their property good and servioeable 
for the purposes of the transfer in 1911) to give certain advan- 
tages not hitherto enjoyed by telephone users. 

10. It should be mentioned here, as an exception to the pro- 
vision that goodwill and profits shall not be considered in fixing 
price, that goodwill up to a maximum amount will have to be 
assessed on what is called the private wire business of the com- 
pany, which the company give up under the agreement, notwith- 
standing thab not requiring a license it oould be carried on after 
1911. Goodwill will also have to be paid for in the few cases 
of unexpired rights that the company will enjoy after 1911 in 
the areas of the competing municipalities mentioned above. 

11. We have carefully considered the bearing of the agree- 
ment on the publio interest, and to enable us to do во we have 
heard evidence as to the policy of the proposed purchase, as to 
the provisions in the agreement designed to secure that the 
assets to be taken over shall be properly selected and valued, 
and as to the possible consequential effects of the ment on 
the interest of the public, whether regarded in its national 
арт or as organised in municipalities which now carry on 
telephonic services or may in the future desire to do so. We 
have also considered the probable effect of the adoption of the 
agreement on the interests of the employés of the National 
Telephone Company. 

12. Oa the general question of the policy of this purchase, 
protests were made not only by the present telephone-owning 
municipalities, but also on behalf of the London County 
Council, which claimed to represent one-fifth of the telephone 
users of the kingdom. Such witnesses have pointed out that 
the municipal services are both good and cheap, and that their 
competition with the National Telephone Company has greatly 
improved and cheapened the company’s services in their areas. 
They have alleged that in London, where, under the agreement 
of 1901 the Postmaster-General has taken the field as a com- 
petitor of the National Telephone Company, the public has got 
a service neither so good nor so cheap as the municipal services. 
They have expressed fears that between now and 1912 it will be 
possible under the agreement for the National Telephone Com- 
pany to institute so severe a competition with the municipal 
services as to starve them out of existence. And to prevent 
this, thoy have claimed that either the minimum rates allowed 
by the agreement should be fixed higher, or that favour or 
preference should be prohibited not merely, as under the agree- 
ment, between individual subscribers in the same area, but also 
between bodies of users in different areas. 

13. But in the case of all the municipal witnesses it has 
become apparent that while they have been drawing our atten- 
tion chiefly to the apprehended effects of the agreement during 
the intermediate and transitional period between 1905 and 1911, 
their chief fears have been as to its permanent effects after the 
disappearance of the company at the end of that time. They 
have pointed to the danger of their services being absorbed and 
superseded by the Post Office in a manner and on terms which 
would inflict financial loss on their ratepayers, inconvenience 
and detriment upon their constituent users, and an interference 
with that rapid development which they believe is fostered by 
municipal enterprise. 

14. We are bound to say that some ground was given for 
these fears by the fact that the Post Office witnesses enunciated 
before us, as the present view of the Postmaster-General’s 
department, the opinion that the Post Office should, after 1911, 
beoome the universal and exclusive provider of telephonio 
services in the United Kingdom. Among other things, the 
Postmaster-General had stated in a recent letter to Glasgow 
that **he did not anticipate any prolongation of existing licenses 
or otherwise," and Sir George Murray said ** that it was desir- 
able in the future that municipal telephones should be absorbed 
by the State." The case was not made better in this respect 
by the fact that these announcements were thought to be out of 
harmony with previous and even recent utterances of the same 
department. So recently as March 23, 1904, Lord Stanley, the 
present Postmaster-General, said in this House: He would 


be only too ready to help in every way any munici 
wished to start its own telephones, and he h that the 

resent difficulty, that a municipality could not get an extension 
berona 1911 without the company receiving the same extension, 
might be overcome when they came to a general agreement.’ 
This policy, however, of unification under State management, 
though advocated by the Postmaster-General’s witnesses, is not 
in the present agreement. It has been contended that one con- 
sequence of the agreement would be that during the transitional 
period 1905-1911 no fresh municipal licenses could be expected 
to be granted, nor could extensions of existing municipal 
licenses be promised. 

15. We have not felt it necessary to go into the question of 
the comparative merita of municipal and national telephonic 
services, a question which we do not consider to have been 
referred to us. Nor have we followed up the controversies 
which arose as to the mechanical efficiency or financial stability 
of the existing municipal undertakings. For we felt no doubt 
tbat the relative claims of municipal and national systems will 
be settled by Parliament on higher considerations than that 
some municipalities may have made mistakes at their first essay. 
We express no opinion as to whether such mistakes have been 
made ; but we see no reason to suppose that, even if they have, 
municipalities will not be able and willing to profit by the 
experience gained. 

16. In favour of the general policy of purchase in 1911, 
the solicitor (Sir R. Hunter), the secretary (Mr. H. Babington 
Smith), and the engineer-in-chief 8 Gavey) to the Post 
Office appeared before us and, direoting their attention 
mainly to the period 1905-1911, argued substantially as 
follows : (a) That the continuance, without break, of the supply 
of telephonic services after December, 1911, is secured in the 
best practicable way, without wasteful duplication of plant. 
(b) That a motive is provided and an enforcement secured for 
the maintenance of the company’s plant in a fully efficient state. 
(c) That even if the company were left alone until their rights 
expire, no competitor could in the meanwhile make much profit 
who had not secured the interoommunication, which the agree- 
ment secures, with the company's subecribers. (d) That the 
agreement precludes preferential charges and unfair discrimina- 
tions between subscribers in the same area. (e) That the rates 
charged by both Post Office and company will be confined within 
maximum and minimum limits. (f) That the experience gained 
under the London agreement showed that its policy bas been 
justified by success. In two years 44,000 new subscribers 
ne divided between the two aystems) had been added. 
g) That the immediate erection of new plant by the Post- 
master-General, even if not financlally imprudent, could not, 
except under extreme pressure, be accomplished in the time 
available before the disappearance of the company’s system. 
(h) That the fullest right of starting or licensing competitive 
systems is an added guarantee of efficiency, and is made effective 
by the right of intercommunication, without which competition 
could not pay. (i) That it would be a proper oourse for the 
Post Office to acquire any municipal exchange which is unable 
to maintain itself against the competition of the company. 

17. By way of securing that the assets to be bought by the 
Postmaster-General shall be properly selected and valued the 
agreement in the first place (Clause 4) makes all questions of 
price in case of disagreement the subject of arbitration. Exoe 
in the few cases mentioned in paragraph 10 of this report the 
price will receive none of the enhancements that usually attend 
a statutory expropriation. Many indeed of such elements of 
added price are expressly negatived. The words of Olause 4 (1) 
are as follows: 4. (1) The value on Dec. 51, 1911, of all 
plant purchased by the Postmaster-General in pursuance of 
the provisions hereof shall be deemed to be its fair market 
value at the time of the purchase due regard being had to the 
nature and then condition of such plant and to the state of 
repair thereof and to the circumstance that it is in such a 
position as to be ready for immediate working and to ite suit- 
ability for the purposes of the Postmaster-General's telephonic 
service and no addition shall be made to such value in 
of compulsory purchase or of goodwill or of any profits which 
might have been or be made by the company by the use of such 
plant and in determining the value of any plant no advantege 
arising from the construction of such plant by leave of the 
Postmaster-General upon any railway or canal over which the 
Postmaster-General possesses exclusive righte of way for 
telegraphic lines shail be taken into account.” 

18. The words fair market value at the time of purchase 
are identical with those used in the London agreement 
oae 9 (3)). They occur also in the corresponding part 

Clause 30) of the licenses usually granted to municipalities, of 
which the model form as rev in 1902 is printed in the 
appendix. Some exception was taken to these words on the 
ground that they differed from those employed in the Tramway 
Act of 1870. The words there were ‘‘the then value." These 
became the subject of a judicial decision of the House of Lords 
to the effect that they excluded past or future profits and 
compensation for compulsory sale, and fixed the proper value of 
the property in question at such sum as it would cost to oon- 
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struct and establish the same, less an appropriate deduction in 
respect of depreciation. We regard it as important to secure 
the adoption of the words whi:h carry the authority of a legal 
decision. We, therefore, recommend that Clause 4 (1) in the 
agreement should be so amended ав to run as follows: 1. The 
value on Dec. 51, 1911, of all plant, land, buildings, stores, aud 
furniture pucchased by the Pustmaster-General in pursuance of 
the provisions hereof shall be the then value (exclusive of any 
allowance for past or fature profits of the undertaking or any 
compensation for compulsury sale or other consideration 
whatsoever) of such plant, land, buildings, stores, and furniture 
having regard to its suitability for the рогров‹в of the Post- 
master-General’s telephonic service and in determining the 
value of any plant no adv .ntsge arising from the construction 
of such plant by leave of the Postmaster-General upon any 
railway or canal over which the Postmaster-General possesses 
exclusive rights of way for telegraphic lines shall be taken 
into account." This involves the conscquential deletion of 
Clause 4 (2). 

19. We are unable to suggest a better method than arbitra- 
tion for settling the purchase price in case cf disagreement. 
The process of arbitration has, however, to be applied to the 
determination of other questions besides that of price. The 

reement proposes to resort to it for the purpose «f testiag 
plant in some instances in respect of its ‘‘suitability for the 
requirement of the telephonic service of the Post Office.” In 
respect of these cases we should mention that it has been con- 
tended before us that the Pustmaster-General should be his own 
judge of suitability. It becomes necessary, theref re, to examine 
the provisions of the agreement under which it is designed to 
effect a proper discrimination between the assets to be taken 
over, 

20. From an examination cf Clauses 2 and 3 cf the agreement 
it appears that, except as mentioned below, the Pustmaster- 
General will, as regards every item that he has to buy, have the 
protection afforded by the fact that either (a) it has been 
acquired or constructed with his consent, or (b) it 
comes up to the scheduled specification in point of 
technical efficiency, or (c) it is found by an arbitrator 
to be suitable for the Pustmaster-General’s requirements. 
The exceptions to the above are (i.) land or buildings acquired 
before the agreement in non-competitive areas, if in use on 
Feb. 2, 1905; (ii.) plant acquired befors the agreement, not 
coming up to specification, ard being switchboards or other 
laternal plant in use in non-competitive areas on Aug. 15, 1904, 
and apecified in list by company to Postmaster-General before 
Aug. 2, 1905. All plant, land, and buildings must in order to 
be qualified for purchase be actually in use by the company 
on Dec. 31, 1911, for the purpose of the licensed. telephonic 
business of the company (see Clause 2 [14]. 5 that it may be 
remarked of (i.) supra that land or buiidings bought or erected 
before Feb. 2, 1905, in use then, and still in use nearly seven 
years later, are not very likely to be not worth taking under the 
carefully guarded conditions of the arbi'ration. And as regards 
(ii.) it is to be remarked that these classes of assets will also 
have to be still in use," under Clause 2 (1А), on Dee. 31, 
1911, and that should they be then wora out, obsolete, or other- 
wise unsuitable, the want of newness or the unsultability can 
still be urged before the arbitrator in reduction of the price. 
The switchboards and other plant mentioned in (ii.) were stated 
before us to amount to not more than 1 per cent. of the whole 
amount of plant to be purchased. 

21. A varlety of detailed objections were taken to many of 
the provisions of the agreement, in respect cf which it was 
sought to show that the terms of purchase were too favourable 
to the National Telephone Company, and that this was evidenced 
by a substantial rise in the value of the company's stocks as 
between certain dates. No doubt it would be possible to bring 
to an end the existence of the company in ways which would 
have been most unfavourable to the company. Had that been 
the Postmaster-General's object he could doubtless have aimed 
at it by settling in his own favour every point which tended in 
that direction. Indeed, he could in that case have done with- 
out the company's plant, and he could have done without an 
agreement altogether. But it does not follow that by so doing 
he would have furthered the interest of the public. Loss to the 
Telephone Company's shareholders is not necessarlly and in 
any event gain to the public; and putting an end to the com- 
pany’s existence is not the only thing that the public interest 
requires. The main interest that the public have is in the 
maintenance of a cheap efficient and improving service without 
break of continuity. 

22. In the course of these criticisms it was sought to show 
that the specifications in the third schedule to the agreement 
were not of adequate stringency to secure that the plant taken 
over should be modern and efficient. In particular it was con- 
tended that the specifications of this agreement were lees 
stringent than the corresponding requirements attached as 
conditions to licenses granted to municipalities. The questions 
here involved were of necessity highly technical, and our task 
was not rendered easier by the fact that we had not before us 
the evidence of any witness who had not been employed either 
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on the installation of the Post Office or on those of the telephone- 
owning municipalities. Neither side called an independent 
expert. The case for the Post Office with respect to the speol- 
fications was that they represented the latest standard practice, 
not merely of the National Telephone Company, but of the 
Postmaster-General's own telephone system ; and that they 
followed the better and more modern practice of specifying 
results (such as audibility, eto.) to be aimed at, without too 
greatly limiting discretion as to how those results were to be 
attained. Indeed, it was said that it was intended to alter in 
the same direction the corresponding specifications in the 
municipal licenses. 

23. Ifthe price to be paid is not excessive and the specifica- 
tions and other safeguards are suffisient to secure that the plant 
shall be good, the only question that remains is whether it 
would be possible and, if possible, better for the telephone 
users and the taxpayers for the Postmaster-Ganoral to provide 
his own plant. 

24. Oa the question of possibility, the Pust Office witnesses 
estimated that at least six or seven years would be required to 
construct a plant which, when completed, would be equal to 
three times the capacity of that now owned by the National 
Telephone Company, which is estimated to be the minimum 
probable requirements of 1911. For the weighty reasons 
appearing in the answers to Questions 200-203, the Postmaster- 
General has not availed himself of the option that was open to 
him on Dac. 51, 1924, to give six months’ notice to purchase 
the undertaking of the company. He has, therefore, only the 
period from the present time to Dec. 51, 1911, ia which to 
replace with all their accessories the 250,000 telephones that the 
National Telephone Company had in the provinces on March 51, 
1905, besides creating the large additional number that will be 
wanted by the beginning of 1912. It is fair to mention that 
Mr. Bennett, the engineer to thetelephone-owning municipalities, 
estimated that thls work could be accomplished in four years. 
In this period, however, he had made no allowance for the time 
likely to be occupied in the compulsory acquisition of lands. 

25. But even if it were possible to complete this duplicated 
installation by the beginning of 1912, it must be borne in mind 
that from now till then, should the policy of duplication be 
preferred to that of the agreement, the telephone users of the 
one system will get no intercommunication with those of the 
other; and those of the company's system in areas in which 
the Post Office have not set up competition will have to submit 
to whatever high rates, preferential charges, and other vexatious 
treatment it may be competent to the company in the exigencies 
of conducting an expiring business to impose upon them. At 
the same time the taxpayer will for some time have to go 
without interest on the necessarily large sums that will have to 
be raised for the purpose of equipping and starting the new 
service. 

26. The cases of Glasgow and Hull present some special 
features, Glasgow (in the year 1900) took a license expiring in 
1915. Hall (in 1902) took a license explring in 1911. Ia both 
cases it was represented to us that the short term was accepted 
in the expectatiun that the Government, having thereby been 
spared the inconvenience of the consequent prolongation of the 
company's license, would recognise the forbearance of those 
municipalities by renewlng their licenses in 1913 and 1911 
respectively. Ia the case of Hullit was even said that at an 
interview with the Postmaster-General in 1901 a renewal had 
been expressly promised. After hearing some of those present 
at that interview on both sides, we found that, though there was 
no substantial conflict of testimony as to the words used, there 
were irreconcilable differences of opinion as to the inferences 
to be drawn. Іа any case Hall had felt so far encouraged by 
what had passed as to feel justified in going forward with the 
installation of a competing system with no better security for 
their hope that the license would be extended beyond 1911 than 
assurances said to have been given in a conversation never 
reduced to writing. Both Hull and Glasgow professed, there- 
fore, to have received with surprise and some sense of hardship 
the subsequent uncompromising pronouncements of the Post 
Office in favour of the unification of all services under the 
management of the State. We think that these two cases 
should receive special consideration in the event of any parlia- 
mentary action being taken such as we foreshadow in para- 
graph 28. 

27. On а careful review of the bearing of the agreement as а 
whole upon the interest of the public, we find that the policy 
of purchase is to be preferred to the other alternatives ; and 
that if safeguarded as we recommend in paragraph 28 it will 
leave the position of the municipalities unprejudiced as regards 
the period succeeding the cesser of the company's rights in 
1911. We are of opinion that in order to make it clear that 
municipal licenses can be granted between Aug. 31, 1905, and 
Dec. 51, 1911, without giving the National Telephone Company 
rights to compensation under the Telegraph Act of 1899 in 
respect of licenses granted after Aug. 31, 1905, it is desirable 
that the agreement should be modified by omitting on p 6, 
paragraph 2 (1) b, line 6, the word whether and the words 
or after.” After allowing due weight to the criticisms that 
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have been passed upon details, we think that the agreement 
provides on balance the best security available in the circam- 
stances that the property purchased shall be good and suitable 
in quality, and that no more than a reasonable price shall be 
aid. 

i 28. While, therefore, we recommend that, in the general 
public interest, the House of Commons should not disapprove 
of the agreement, we think that the agreement, with the 
modifications that we have proposed, should not be allowed to 
become operative until a pledge has been given to the House 
that between now and January, 1912, nothing shall be done by 
the Government whereby the question of the future ownership 
and management of local telephone installations (as diatinot 
from the ownership and management of trunk lines) may be 
prejudiced ; and that, unless by a vo'e of the House it has 
otherwise been determined, the Post Office shall continue to 
grant licenses to municipalities on terms not more onerous in 
respect of royalties than the terms of the standard telephone 
license as revised in January, 1902. 

29. We recommend that the purchase of any plant by the 
Post master-General from the municipalities shall be governed, 
if the municipalities so desire, by Schedule 3 attached to the 
agreement, 

50. We also suggest the following amendment to the agree- 
ment : add to Ciause 9, line 4, after the word ‘‘ exchange," the 
words or any municipal system established under a license 
granted after Aug. 51, 1905." 

51. We pass to the consideration of the probable effects of 
the adoption of the agreement on the interests of the employés 
of the National Telephone Company. We interpret this part 
of the reference to us as meaning that we should inquire 
whether those employé: will, if the agreement becomes binding, 
be thereby placed in a substantially worse position than that 
which they occupied on Feb. 2, 1905. We have heard evidence 
on this subject from the secretary to the Post Office, the 
manager of the National Telephone Company, and repre- 
sentatives of the workpeople and others on their behalf. 
The total number of employés at present is 14,227, which, it is 
anticipated, will have been largely increased in 1911. The 
claims put forward on behalf of the staff were, mainly, fur a 
guarantee of continuity of employment when the service 1s 
taken over by the Postmaster-General, oumpensation for loss of 
office for these whose services are not retained, and a claim to 
pensione, Those members of the company's staff with a salary 
of £100 a year and upwards, who at present number about 
1,200, and are beneficiaries in a pension scheme started by the 
company in 1896, which is secured by a trust deed and financed 
by a contribution of 24 per cent. from salaries and a like 
amount contributed by the company, asked that the asseta and 
liabilities of the ponsion fund should be taken over and the 
fund continued ор its present basis, and be kept alive for the 
benefit of its members, or, alternatively, that the Postmaster- 
General should take over the assets of the scheme and count the 
employés’ years of service with the company for superannuation 
purposes as if they had been spent in the service of the State. 
Unless something of this kind were done, it was stated, the 
staff would lose considerably by the transfer. Operators and 
others who, had they been employed in the Civil Ssrvice, would 
have been entitled to superannua'ion benefits have asked that 
their years of service with the company shall, on their being 
taken over in 1911, count as if spent in the Civil Service. 1а 
support of these claims Mr. Gaine, the general manager of the 
National Telephone Company, stated that unless they were con- 
ceded the effect would be very detrimental to the telephone 
service, since the class of people required would not сог 
themselves for training in a concern where they had no safety 
for continuity of service. Further, that the constant develup- 
ment of the telephone system would speedily absorb any 
sarplas which might be caused in the P.st Office by taking 
over the entire staff. In this latter view Mc. Babiogton Smith 
concurred, and further stated that the Postmaster - General 
had in effect given an assurance that in 1911 the existing staff 
would be taken over en bloc. 

The only clause in the agreement which deals with the case of 
the staff is Clause 8. By that clause the Postmaster-General 
has reserved a free hand ; but he has given certain assurances 
to deputations of employés. It is clear from the tables of wages 
presented to us by the National Telephone Company and by 
the secretary to the Pust Office, and from the evidence, that 
the terms of employment under the Post Office, having rega:d 
to the conditions of service, are very similar to those of the 
company, and it has to be remembered that the employ ós of 
the National Telephone Company, including the pensionable 
class, have entered on their employment subject to a liability to 
be dismissed on notices varying from a week to a month, and 
also with a knowledge of the fact that the license to the 
National Telephone Company expires in December, 1911. 
Having regard to these facts, we recommend as follows: (a) All 
officers and servants who shall have been not less than two 
years continuously in the service of the company on Dec. 31, 
1911, shall as from that date become officers and servants of the 
Postmaster-General on the terms of hiring and conditions of 


employment which obtain in the grade to which they are trans- 
ferred. (b) Such officers and servants as are not beneficiaries 
of the pension scheme of the National Telephone Company, but 
who, if in the service of the Pustmaster-Genera', would be on 
the established list, on entering the service of the Pustmaster- 
General shall, for the purpose of superannuation and of being 
placed on the established staff, be entitled to count their past 
years of continuous service withthe National Telephone Company, 
aubsequent to 1909, as years passed in the Civil Ssevice of the 
Crown. (с) The company should be required to eubmit all 
candidates for the National Telephone Company's service from 
Aug. 31, 1903, to the same, if any, medical examination as that 
required for officers and servanta entering the Government 
service in the same grade. And we recommend that employ és 
«f any class now in the service cf the company, and in their 
service on Dec. 51, 1911, should, if taken over by the Post 
Office, not be required to submit themselves to medical 
examination. 

We recommend an uadertsking by the Postmaster-Gener sl 
that no servant of the company taken over by the Post Office 
shall suffer by this transfer whenever it takes place —i. e., that 
the employés of the company shall have the option of either 
continuing on the same terms as to pensions which they now 
enjoy under the company, or adopting the superannust.on terms 
and conditions cf the Post Office service. 

Having regard to what we have recommended, and assuming 
that those recommendations are carried out, we do not think 
that the coming into operation of the agreement will place 
the staff in any worse position than t in whioh they 
stood on Feb. 2, 1905. 


LEGAL INTELLIGENCE. 


VIBRATION FROM ELECTRICITY WORKS. 


At the Manchester As, izs Courts last week Mr. A. Hopkiason, K. O., 
the deputy of the Ohancellor, had before him two matters — Harter v. 
Manchester Corporation and Sillitoe and Sseres v. Manchester Oor- 
poration—which arose out of alleged excessive vibration at the 
Dickinson-:t eet electricity works. The litigation was began ia 1902, 
but there have been various ar j urnme.t: for the puri oss of improve- 
ments being made in the machinery compleined of. 

Mr. MABER V, who appeared for the defend ints in both mat ere, 
explained thst the present application was that an order to stay prc- 
ceedings be t ken on an ag esment come to between the parties, 

Mr. GRANT. who represented the pleintitfe, stated that ia Harter’s 
case jadgmert had been already given, but the order now taken would 
finally close the action. 

An crder staying proceedings жаз acoordirgly made in both cases. 


ELECTRICITY IN MINES. 


At Wakefield last week Me. William Stewart, as manag r of the 
Origglestone Collie: y Company, was summoned for having failed t» se 
that a coal-cuttiog machine was to worked aud maintained as to reduce 
the тетра from accidenti] shock or fire to a minimum, a:d father 
with failing to have the undesgrouad cables suspended by leather or 
other flexible material. 

Мг. W. M. GichARD, who p-osecuted for the Home Office, s ud 
that on the night of June 2 an explosion of gas occurred іа Origyle- 
stone colliery, caused by one of the coal.cu*tivg machines, the switch- 
box of which was afterwards found to be defective through the abeer сэ 
of the indiarubber ring through which the electric cables ought to 


58. 

The defence was that a manager could not ba held reaponsib’e fcr 
m triflu g dereliction of duty on the part of these er gaged in the 

De, 

The charge of non-suspension of the cables upon fl:xible mat rial 
was dis missed, but on the other summons the Bench held the defendant 
responsible, and imposed a penalty of £5 and сови, 


PERSONAL. 


The Gloucester City Council have been recommended to increase the 
salary cf Mr. Bache as city electrical engineer from £30) to £325 for 
the current financial year, and t» give him an additional inoreass of 
£25 a year for each of the two following years, on the understanding 
that such perenne salary will be accepted by Mr. Bache in satis. 
faction cf the special services rendered and to be rendered by bim in 
connection with the light railways and the extensions now beiog carried 
out at the electricity worke. 

Mr. H. A. Harding, of the Leatherhead Electricity Snoply Oo., has 
been appointed assistant electrical engineer to the Acton Urban Dis riot 
Oouncil, There were 114 фо for the appointment. 

A hundred friends of Mr. W. 8. Doran sssembled last Thuraday 
night at the Hotel Cecil to give him a farewell dinner previous to his 
departure for tbe United States, where he intends to take up his 
residence, Mr. Doran was formerly with the Worthington Pump Oo., 
but has been associated for the last few years with the Westinghouse 
interests in this country. His genial manner has gained him many 
friends, and he will be greatly missed by all those who have come into 
contact with him. | 
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COMPANIES' MEETINGS AND REPORTS 


METROPOLITAN RAILWAY. 


The half-yearly meeting of this Company wes held on Tuesday at 
the Canpon.street Hotel, Sir Oharles M’Laren, M. P., presidirg. 

The CHAIRMAN, in moviog the adoption of the report, which 
recommended a dividend on the ordinary stock for the past half. year 
at the rate cf 24 per cent. per annum. tn d they had not only carried 
an increased number of passengers during the half yesr, but there had 
been an inorease in the money taken (ой fares. They һай made 
some alteration in the classes consequent upon bringing into traffic 
the new electrical ca s, which were of two classes only, and, therefore, 
between all stations from В ker-street to Harrow and Uxbridge, and 
from those stations to the Circle, they only now issued first and third 
class tickets. They would do the same thing ae regarded persons 
travellirg between Hammersmith and stations on the Circle as soon as 
the electrical service was in full workirg on that line. They would 
further only have two classes between Harrow and Verney Junction 
in the nar future, The dire tore of the M«t-opolitan Company had 
revised their fares to some extent, and probably a further revision 
might be advisable, eepesially as they found that whet they had dene 
had been a suoce s. The cost of making the change from steam to 
electricity was proving to be somewhat greater than the Board at one 
time thought, but they were perfectly satisfied that they had taken 
the right cours, and believ.d they would, in a short time, reap the 
benefit cf it. They were passing through a very tryiog half-year, 
because they had not yet wholly surmounted the difficulties of 
transition, and in the cour:e of a few months the new joint line of the 
Great Western and Great Central Companies might be ready for 
opening, and acme cf the Grest Central trains which now passed over 
the line would be diverted to it. The company commerced on Jan. 1 
to run some electric trains between Baker-street and Harrow, and 
between Harrow and Uxbridge. They gradually inoreas:d the number 
of tness trains until the whole of the service on the extension lines 
between Baker-street and Harrow and Uxbridge was now worked 
electrically, though trains from Beker-street to and from stations 
beyond Harrow on tbe Aylesbury line were still worked by steam. 
They had had some few feilures ard stoppages while bringing in 
the electrical service, but ncthipg of a serious cherscter, and certainly 
nothing more than might be 1egarded as inevitable in the making of 
so radical a change. With regard to the working of the Circle, by 
agreement with the Dietrict Oompany, the Company made arrange- 
ments to commence to werk all the trains on the ''up" road 
electrically on July 1, but unfortuaately the service over the District 
Company's part of the Clrole line had to be discontinued in the course 
of а few hours, as certain difficulties became apparent in connection 
wich the conductor rails and car equipments. The matter had been, 
and still was, in negotiation with the D strict Oompany, with a view 
to eee оров the necessary s'ight alterations to be made, and they 
hoped to bein a position very soon to resume continuous working 
round the Circle with electric traine., Ia the meantime they were 
running a service cf electric trains between 7 a.m. and midnight, in 
addition to the ordinary service of steam trains, on their portion of 
the Circle — vz, between South Kensiogton and A'Jgate, via 
Paddiogton. 

The report was adopted. 


CITY AND SOUTH LONDON RAILWAY. 


The helf-yearly general meeting of this Company was held on 
Tuesday, Mr. O. J. Mott presiding. Particulars of the repoit appeared 
in our last week's issue. 

The CHAIRMAN ste ted thet there had been a decrease in the number 
of pastengers carried cf 564 399 and in traffic receipts of £4 677. The 
total decrease in receip' s was £4,041, and the amour t available for divi- 
dends showed a diminution of £1,485. The competition of the London 
County Council electric trams had affected them principally. They had 
practically annihilated their 1d. fares on the part of the line where they 
ran. He believed, however, that the tramways had done their wors“. 
Their long-distance fares now constituted the bulk of their traffic, and 
thoso could not be touched by the trans. They did not think they 
had much to fear from the motor omnibus:s. He thought that in 
many cases they would bring traffic to the railway. The reduction of 
fares bad not met with a satisfactory result. They had not lost anv- 
thiog, but they had had to carry a great many more passengers, It 
might be that in the fature they tonia get some retarn, 

The report was adoptad. 


DISTRICT RAILWAY. 


The balf-yearly meeting of із Company was held on Wednesday, 
Mr. R W. Perks, M. P., presiding in the absence, through ill-health, 
of Mr. Chas. Yerkes. Paitculars of the report were given in our last 
week's issue, 

The CHAIRMAN stated that the extension of theeleotrical service was 
steadily proceeding, and in five weeks the Board hoped to begin the 
Wimbledon service, which would leave only the Inner Circle and the 
North- Western trains not propelled by electricity. Until all steam 
trains had been removed they could not institute automatic signalling, 
which was a necessary prelude to the Company having the frequent 
service for which provision had been made. He saw no reason to 
depart from the fgares which had been set forth before Parliament, 
that the Company would carry a hundred million passengers a year, and 
some thought that that total would be largely exceeded. The share- 
holders пас эшне for a large amount of the equipment of the line in 
ordinary preference stocks issned ata discount, and as reference was 
frequently made to the sul ject he would like to say that the discount at 


which the Underground Company had taken those stocks represented, 
he thought, a higher prize for the stocks than the bulk of the ordinary 
prop:ietors in the Oompany had paid for their чурек ж Practically 
the whole of the former proprietors who bought their stock at high 
prices had sold ont long ago, and at the present time the holders 
consisted almost wholly of people who had bought their stook within 
the last 20 years at prices rar ging from 25 to 36 or 57. "Therefore. 
when it was said that the Underground Electric Railways Company of 
London would bs making Jarge profits it was as well to remember 
that that company had bought its stock at very much the same price 
asthe other proprietore, The z ue feres, which would represent a 
very large rsduction—21, from Hammersmith to Aldgate and 34. 
from Ealing or Putney to Aldgate—would not come into operation 
until the whole sys'em was electrified. 
The adoption of the report was spproved without discussion. 


CENTRAL LONDON RAILWAY. 


The half.yearly meeting was held on Wednis lay, Sir Henry Oakley 
кше Particulars of the accounts appeared in our issue of last 
week. 

The CHAIRMAN, in moviog the adoption of the report, stated that 
in the aggregate the passengers had increased by over 60,000, but 
while the ordinary traffic had risen by $0,000. the workmen traffic 
had, curiously enough, fallen off by some 30,000, which was a matter 
for surprise, considering the favourable terms they are carried upon. 
The earnings were 5s. 6d. per mile, which was the highest gare 
attained, except in Ooronation year, when it rose to 53. 64d. e 
working expenses 1emained stationary. The Board had oonsidered 
the report of the London Traffic Commission, but had no definite 
suggestions to make regarding seme atthe moment, Arrangements 
have been concladed with the Great Western Railway for through 
bookings to certain of the latter'e suburban stations. The matter of 
ventilating the tube is to receive farther consideration. 

The report was adopted. 


ANGLO-AMERICAN TELEGRAPH. 


The report states that the total receipts from Jan. 1 to June 30, 
inoluding the balance brought forward, amountsd to 5185.678. The 
traffic receipte show an inarease of £15 711 as compared with the half- 
year ended June 30, 1904. The working expenses of the half. year, 
including expenes of steamship ''Minia," pensions account, et., 
amounted to £70,925, being an increase of £7,346. The directors 
have set apart the sum of £10,000 to the renewal fund, lesving a 
balance of £102,752. Quarterly interim dividends of 153. per cent, 
on the crdinary stc ok and of £1. 10, par cent on the preferred stock 
were paid on Msy 1, 1905, absorbing £52,500, and sscond quarterly 
interim d.vidends of 144. per cent. on the ordinary stock and £1. 8з. 
per cent. on the preferred stock, amounting to £49,000, will be paid 
on Aug. 5. The balance of £1,252 will be carried forward. 


CHATHAM AND DISTRICT LIGHT RAILWAYS. 


The report for the half-year ended June 30 last, to be presented to 
the meetirg on 18th ics*., states that the receipts were £16,611 and 
expenses £10,370. Adding the balance brought forward (£1.700) and 
deducting the interest on debentures (£1,000) there is £6,940. The 
directors recommend a dividend at the rate «f 5 per cent. per annum 
on the oidinary shsres for the half-year, carrying foi ward £2 568. 
The directors regarding this as an int ssim account, have made no pro- 
vision for depreciation, and, as usual, postpone doing 39 until the final 
account is made up at the end of the year. The receipts continue to 
show ‘sstisfac‘ory prog eas. By resolution passed at au extraordin 
g-neral meeting, be d on April 12 last, the raising of additional canite 
to the extent of £61,000 wes authorised. Of this amount E57, 500 has 
been i sued, helf in pre forence th ares and half iu ordinary shares of £10 
each, and has been fully paid up. Oat of the prcceeds the Lloyd's 
bonds appraring in former accounts to the value of £19 533 have been 
paid «ff und cancelled, and the Company has also paid cff over £50,000 
to creditors for new care, and extension to Rochs‘er, and parlia- 
mentary and other expenses in connection with the Act of 1903. Five 
new cars have recently be»n put in service, and it is anticipated the 
receipts for the current half-year will show still further improvement. 


GREAT NORTHERN AND CITY RAILWAY. 


The report of the Great Northern and Oity Railway Oompany for 
the half-year ended Jude 50 last, to be submitted at the meeting on 
Aug. 4, states that the total revenue receipts for the six months 
amounted to £46,259, as against £36 509 for the previous six months. 
The number of passengers carried for the same periods, excluding 
season-ticket holders, were 6,391 574 and 5,227,595 respectively. 
The number of local season tickets issued during the half-year was 
2.915 as against 2,511 for the half-year ended Dec. 31, 1904. The 
number of thiee.rout» season-ticket holders using the Company's line 
during the past half-year was 2,547. The number of through bookings 
from the Company's stations over the Great Northern and the City 
and South London Railways is steadily increasing. 


DUBLIN AND LUCAN ELECTRIC RAILWAY. 


The report for the half-year to June 30 states that the receipts and 
disbursements reepectively are nearly identical with those of the corre- 
spondir g period of last year. After providing for debenture interest 
there is an available balance of £1,249, 6s. bd., out of which the 
directors recommend the payment cf the usual half-yearly dividend 
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(£475) on the 5 per cent. preference shares, and of thre? months’ 
(£237. 1Cs.) arresr of діу депі on those shares. A's» that £40) shall 
be paid to the contractors on account of ths principal sum remainiog 
due to them for elect ic] eqaipment, and that the bslarce of 
£136. 1€s. 54. shall be carried rorward to next half-yew. The above- 
mentior oi payments of 2257. 10s. and £470 will claar off all arrea-s 
of dividend on the preference shares to June 39, 1905, and re lace the 
electrical equipment debt to £1,600. 


NEW COMPANIES REGISTERED. 


Para Electric Railways and Lighting Co., Limited. —Oaepital, 
£700,000. Objects: to acquire f om the Works Oonstruction Oo., 
Limited, the exis'ing tramway and electric lighting uvdertakings of 
the Oampanhia de Estrada de Ferro Paraense, of Paid, and a pro- 
visional concession of Jan. £7, 1905, granted to О. H. C. Moller by 
the municipality of Pará to construct or acquire and work tramways, 
railways, and electric lighting and power sapply works and undertak- 
ings in Pa: ä or elsewhere in Braz 1, eto. Registered office: 75, Lombard - 
street, E. O. 

Bombay Hydro- Electric Syndicate, Limited. — Ospitel, 
£15.000. Otjeots: to adopt an agreement between D. J. Tata and 
E. Milier on b:half of then s:lves, and aleo on behalf of R. J. Tats, 
J. W. Brown, and D. E Gostling. to produce, generate, accamulst», 
store, acquire, utilise, supply, apply, employ, distribute, sell, lease, or 
otherwise dispose of electri current, power, aud energy, and to carry 
on the business of er gineers or contractors in all its branches. 


Liens Registered. 


Kent Eleotrio Power Syndicate, Limited —A  mortgege or 
charge on the company's undertaking and property, present and 
fature, including uncalled and unpaid capital (if any) dated July 3, 
1905, to secure £750, has been registered. Holders: The Hon. J. B. 
Lubbock and Ӯ. C. Curt's. 15, Lombard i:treet, E C. 

Perth Electric Tramways, Limited, London, EC. — Lien 
registered Jaly 27, for E3. 000 debentures, part of £50,000; amount 
previously issued, £36,000; charged on the tramways and tremway 
undertaking, plant, machinery, e30., in Perth, Westera Australis. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Warrington. — Tenders are required for cables, 
Aug 11. 

Sophia.—The District Finance Commission require tendera for 
telegraph material by Arg. 25. 

Florianopolio (Brazil)—The Municipality require tenders for the 
lighting of the town by Oct. 2. 

Turnu-Severin (Roumania).—The Mavor invits tenders for the 
electric lighting of the town. Tenders by Sapt. 10. 

Olympia 1905 Exhibition.—The Exe:utive Committee invite 
tenders for the loan or hire of 300-kw. direct coupled steam set. 

Madrid.—The Public Works Department require tenders for the 
const:uotion and working of an electric tramway in Z reg zs. Tenders 
by Sapt. 12. 

Madrid.—The Public Works Department require tenders for the 
constraction and working of an electric tramway in Malaga. Tencers 
by Aug. 19. 

Madrid.—The Public Works Department require tenders for the 
construction and working of two electiio tramways in Barcelone. 
Tenders by Avg. 18. 

Brussels. —The Government Telegraph Department require tenders 
for 14,700 pine telegraph poles. Sp.cification 76 may be obtained 
from their office at Brussels. Tenders by Aug. 9. 

Acton. —The Urban District Oouncil invite t nders frem manufac- 
tarers for the supply of arc lamp carbons and house fuse-boxes for а 
pericd of 12 months. Tenders by Aug. 21. See advertisement. 

Paris.—The Post and Telegtaphs De part nent reqaire tanders for 
tibes for telephone and telegraph cables. Specifications from the 
above office, Firet Bureaux, 103, Rue de Grenelle. Tenders by Aug. 7. 

Alicante (Spain). —The Harbour Bosrd (Junta des Obras del Puerto) 
require tenders for two electric cranes, capable of J fting 10 000 ko. 
and 1,500 ko. reepsotively. Tenders by Sept. 15. Estimate, 
107,010°10 pesetas. 

Dublin. — Тһе Lighting Committee of the Corporation inv: ts tenders 
for ce; tin altarat’ons and add:tions t» the coal tt ning and conveying 
plant at their Pigeon House generating ttition. Tendera by Aug. 15. 
Bee advertisement, 

Swansea.—The Corporation invite tenders for supply, delivery, and 
erection of one intercommunication swit:hboard section for central 
exchange, and apparatus for sub-exchan ges at Morriston end Mumbles. 
Tenders by Aug. 11. 

Calanas (Spain)—The Municipality require tenders for the 
instellation and working for 10 years from Jan. 1, 1906, of the electric 
lighting of the town. Tenders by Jaly 27 to the Alcalde of Calanas, 
province of Huelva, Spain. 

Stalybridge.—The Stalybridge, Hyde. Mossley, and Dukinfield 
Tramway and Electricity Board require tenders for the suoply, delivery, 
and erection at the Stalybridge sub-station of а 400-kw. motoi- 
generaior, together with the necessary switchgear for same. 

Merthyr Tydfil.—Tenders are invited by the Urban District 
Oouncil for the erection of refuse destructor plant capable of effectually 


Tenders by 


burning 12) tons of refuse per day, tegether with all builling: and 
contingent worke connected therewith. Tenders by Sept, 1. 

Fulham.—The Ocuncil invits coffers fcr а 300 kw. horz til 
compound condentei: g потре & t with condentet complete. consist- 
ing cf Musgrave engine fitted t: а General E'ccni» Oo. 's & t nator, 
speed 95 r.p.m. | Off.rs t» the Town Olerk by noon oa Aug. 16. 

Ebbw Vale (Mon ) —Tenders are invited for the following, for the 
Ebbw Vale Urban Di t ict Council: (S:«tion A) cables; (B) cve. head 
lines; (O) street 1«mps and fittings; (D) met ra. Specifications, eto., 
may te obtained at the offices of tne consulting eng'neer, Mr. Reginald 
P. Wilson, 66, Victoria-atreet, Westminster. Tenders to the Olerk of 
the Ebbw Vale Urban District Ccuacil by 12 noon on Aag. 6. 


Erdington.— Tenders are required for the construction of Section 
No. 1 of the Erdington tramways, comprising the lying of the per- 
manent way, inc] iding copper bonding, wood blcct pavirg, and other 
works incider tl to ths lsying of abcut 24 miles cf deuble- track tram- 
way, for the Tramway Comm tt»e. Tenders to the joint engineers, 
Mr. Robert Green (of Mesere. Pritchard, Green, aud Oo.) of 37, 
Waterloo.street, Birmingham and Mr. Herbert H. Humphries, engi- 
neer to the Council, Public Hall, Erdington. 


Municipal Board of Mussoorie (India). То Municipal Bard 
inv t; tenders for the supply, deliva y, and erection at sites, iu сэп. 
plete workiog огде”, of the following plant: (a) «t «1 power pipes ; (b) 
water-motors; (c) alternators with exct:re; (d) av iti h boards w:th 
iostruments and apparatus; (e) tranf :rmere; (f) induction m.t srs; 
(g) pumps; 'h) workshop machines. A's» for tbe supply and delivery 
of the following : (а) bare copper wire for overhead mains ; (5) insulato s 
and lightniog arresters ; (c) arc and incandescent le mos; (d; telephone 
equipment; (e) workshop tools; (/) gereral etores. Specifications, 
form of tender, and general conditions cau be obtained on application 
to Mr. C. Н. Shanan, municipal electrical engineer, Macic'pal Oifics, 
Mussoorie, І адіч (telegraphic addrees, Shanan, Mussoorie), oa payment 
of a dı posit of R. 75 (£5), which amount will be returned on receipt 
of a bona fide teader. Tenders by Ost. 23. See advertisement. 


Madrid.—The Dirctor-General of the Tel graph Department, 
Carretis 10, Madrid, invite tendere f.r the supply of 50 tons of 
ge v.nised iron wire, 4mm. in diameter, and 5 toas of brorz: wire, 
2 mm. in дією чег. The mazimum pri e st which tenders w. II be 
received i: 1,570 pesetas (about £47) per ton for galvanised iron wire, 
and 3 450 pesetas (about £108) par ton for b:o1z» wi:e. A deposit 
of Б per cent. of the value of the goods at th» upset price is required 
to qualify any tender. N.B.—It is notifiXd from Н.М, E ut assy at 
M .diid thet a foreigner, when entering into contracts for the perform. 
ance of public works ia Spain, must renoance by public «ot all righte 
to which he might be entitled by virtue of the law of his own cou itry 
in so far as his contract is concern d, ard accept any ada iiistrative 
decisions that may be itsued reep oting questions arisirg from thet 
contrat. In ente ing into sach contracts a local agent is a prec ical 
necessity. Tenders by Aug. 19. 


RESULTS OF TENDERS. 


ration have accepted the tender of Triumph 
ndon ard L»eds, for stokers for the electr city 


Bury.—The Oo 
Stoker, Limited, of 
works, 

Redditch —The Urban D's riot Oouncil have accepted the tender 
cf A. G. Avery, at £144. 103., for the erection of a pump-h use at the 
electricity works. 

Bolton.—Ths Oorporation have accepted the tender of Te. um 
Stoker, Limited, of Lo: da and Leeds, for two me»hsnical stokers for 
the electri ity works. 

Bath —The Town Oouncil have accepted the tender of Mr. O, 
Wibley, amounting to £227, for work necessary for the accommoda:ion 
of the now storags battery. 

Islington.—The Borough Oouncil have soxseptei the tender of 
R. Outting and Oo., at 270, for the stopping (f a crack in the oh'muey 
shaft of the new boiler-house at E len · grove. 

Gloucester. —The Ele t cioi ty Bipply Ocm nittee have recommended 
the O.uncil t» accept the quotation of Messrs. Oromp‘on and Oo., at 
sadi 16s. 6d., for extension of buildings and plant at the elestricity 
works. 

Cables, eto. — Messrs. Johnson ard Phillips, Victoria Works, O:d 
Charlton, Kent, have received the fcllowing contrac's: het wire 
amm te в ard transformers for the Ocuaty of London Electric Sa; ply 
Oo.; cables (concentric, for О.О. system) and flexible wires for one 
year for the Metropolitan Asylum: Board; and 8 miles % V.I R. 
cable for the G. P. O. Telegraphs Department. 

Ielin gton.— The Electricity Committee have received the following 
ter d ra for ihe supply of ste im turbo-generatois: 


Mather and Platt. — — £14,600 0 
British Thomson- Hout ton Oo. (Mirrlesi-Watson con- 

denser) ...... j y — M . 10064 0 0 
Ditto (Worthiogton condenser) :) 9682 0 0 
Ditto (Allens condenser) ........ .......... . 9,680 0 0 
Bruce Peebles (Parsons turbine) . . 9,750 0 0 
Ditto (Brush turbine) ............. —Q РИЯ „ 8811 0 0 
Ditto (RichsrJson-We:tgarth turbine) )) 8170 Q 0 
Willans and Robinson (Bruc» Peebles alternator) ..... 9,078 0 0 
Ditto (General Elect:io Co. altermator) ..................... 8.541 0 0 
Ditto (Dick-Kerr alternator) ......................_. CER . 8258 0 0 
Brush Engineering Оо......................................... . 8,477 0 0 
British Westinghous» Oo. ................ nns КЕЛИР . 8,45) 0 0 
O. Parsons aud Goo. ааа навева 8,405 0 0 
General Electric Оо. (Parsons turbine ....... 8192 10 0 
Ditto (Brush turbine) ... ......... 7,445 0 0 


The engine offered by Messrs, Willans and Robinson for a Willans- 
Parsons turbine coupled to a Dick. Kerr alternator, has been recom- 
mended for acceptance. 
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London County Council —The Bridges Committee have r coiv.d 
the followirg tenders for the reconstruction of four bridges carrying 
the Albert Embankment road over certain dock entrances, aud for the 
recontt'uciion of Mul Pond Bridge in Nine Elms lane in connection 
with the reconstruction of the tramwaye : 


A. Fasey and Son*  ................ ——— ÁÓ——— M Oo ELT 18:2 
eee алс 5,498 7 6 
Muirhead, Grieg aud MsttbewðrWWvo . . 3,428 11 6 
Cochrane and Sen 3 эке 5444 15 Б 
Pedrette and Co. ......... gah en КЕЗЕККЕ — . 3612 0 0 
Butler and c., Pe sm oom ааа ........ =... 3 529 5 6 
/// ²·˙ AA d айыЛ 3 660 3 6 
Kavanagh and C(O0o· ..... 8 =... 5695 8 9 
Heenan and Froude............. Peces tutu LU LOSS dud. 3.788 0 6 
Wettminster Construction Oo. ......... ..................... . 422710 9 
Mowlcm and Coo 4,037 0 0 


The amount of the estimate of the cost cf the work was £3 825. 2s. 6d. 
*Recommended for ecseptance with power to sublet the steelwork. 


The Highways Committee hava received the following tenders for 
the «xscu'ion of the roadwo k and platelay ng in connection w th the 
cors‘:uction or reconstruction for the underground conduit system of 
elec rical traction of the tramways: 


R. W. Blackwell and Oo., London....... m — „296 202 4 6 
Dick, Kerr, and Oo., London“... ẽ . 96,243 3 7 
J. Mowlem and Oo., London 2 . 95384 0 0 
W. Griffiths aud Oo., Іогаэ..........................-... 97,091 1 5 
J. 9. White and Co., London. 2 98,478 9 6 
Muirhead, Greig. and Matthews, London .................. 99895 7 2 
T. C. Starkey, Hull 262.271 3 2 


Engineer's estimate, £98, 786 Б. 6d. 
Reo mm: nded for acceptance on acc uot of favoursble conditions 
re time for completion. 


The tender of J. G. Wh't» and Co. for the reconst uction of the 
tramways from North.ttcoet, Wabdswortb, vid York-road, Battereea 
Park road, (to., to Westminste: Bridge, together with the lines in 
Lambeth-rosd and F. leon - road, at £165,874. 11s. 2d., is aleo r:com- 
mended fo: soceptanc», with power to sublet t» Auderaton Foundry 
О). the manufacture of castings, Hadfis1d Steel foundry Оо. and Lore in 
Steel Co. the supply of speciel work, ard Associat d Portland Cement 
Mautfsoturers Oo, the supply of cement, 

The Highways Ocmmitt'e hava received the following tex drs for 
the supply, delivery, and erection of one §-ton and one 24 ton over- 
head travelling orare at the New Orcs; car - sb ed: 


Osrrick and Ritchie, Edinburgh .........—..—.—.-.-.—-.. £859 0 0 
H. Morris and Bes:ert, Loughborovgh ......... 3 881 13 7 
915 0 0 

J. Hitchen and Son, Halifax ....... F „ 980 0 0 
1010 0 0 

J. Booth and Bror, R dley, Leeds . — 962 6 0 
Jessop and Appleby Bros., Leiceste1* .................... . 1,009 0 0 
T. Broadbent and Bons, Huddere field . . 1,102 2 0 
Leeds Engineering and Hydraulic Оо, ........................ 1,198 17 0 
O. and А. Musker (1991), Liverpo cl! — 1.134 4 0 
Dewsa*ury Electric Mat ufa uring Со......................... 1,230 5 0 
J. үле and Oo., Hollinwood, Lance ....... . . 1810 0 0 
J. Murgrave and Sone, Bolton... sm smee . 1,498 0 0 


* Recommended for acceptance, 


BUSINESS NOTES. 


TRACTION. 


Chester.—The Oorporation have decided upon 4d. stages for 
workmen. 

Ipswich.—Half fares up to 8 a.m, and return tickets are to be 
in trod uꝛed. 

Halifax.—The local Trades and Labour Council is conducting a 
compaign in favour of 4d. fares for children. 

Maidstone.—The Urban District Oounoil have decided t» invest 
£2 000 out of profits asa rescrve fund in connection with the light 
railway. 

Newoastle —At a meeting of the Corporation on Wednesday it was 
decided, after some discussion, to веў aside the sum of £9,000 as the 
nuclens of a Ceprccistion fund. 

Rotherham —The Tramway Committee propo:e that in future the 
tramways centre be at the top of High-street instead of at College. 
tquare, and that an es‘imste of the cost of the additional lines be 
prepared. 

Keighley.—The Corporation have referred back to committee a 
proposal that a charge of Id. be made for '' bulky parcels,” a councillor 
expreativg the opinion thst confusion would ensue as to the definition 
of the trwm. 

Belfast.— Although a considerable distance of track remains to be 
reconstructed, it is expected that the entire work will be completed 
next month. A deputation ie to wait upon the Corporation in favour 
of Id. fares, 

Bournemouth. — After a lengthy discussion the Corporation decided 
p Sunday trame in t*e borough, although they already run over 
the Poole section. Even a suggestion for a half-day service did not 
meet with approval. 

Damasous.—4A combined electric lighting and tramway system is 
stated to ba under serious consideration. The possibilities of this 
enterprise hava been studie i on the spct by a competent Belgian 
engineer, whose report is on the whole distinctly favourable, 


Hastings.—The tramway service was inaugurated at 7.50 a.m. on 
Monday, a special саг having previously made a sstisfectory trial trip. 
On the first day 18 792 passengers were carried, the receipts amounting 
to £145, and on the subsequent days the іга; appeared to be, if 
anything, larger. | 

Falkland.—The Light Rsilway Commissione:s have reported 
favourably upon a line three miles in exten“ for this district. The 
ya sanger traffic wes cs-imeted at 40 000 persons, and the goods tra ffic 
at 19,000 tons, excltsive of agricultural traffic. The cost was esti- 
mated at £18 500. The North British Riilway Oo. and a landowner 
opposed. 

Croydon.—A start has been made with an extension of the tramwa 
system wLich will briog it nearer to London. The line to Sout 
Norwood is to be carried through Ace ley to two of the principal 
entrances of the Crystal Palace. Оз the completion of this work the 
ays'em will extend from the Orystal Palace to West Croydon, and 
fron Norbury to Parley, serving a very wide radius. A further 
extension to Mitchsm is abou’ to Ъз commenced. 

Derby.—The exters on of the tramway eervice slong the Duffield and 
Keileston.ro:d route was opened on Mondsy afternoon. A epecial car 
met Lieut Colonel Druitt, of the Board of Trade, at the Midland 
Railwsy Station. The car ran with the greatest of ease and comfort, 
and at 5.30 the first public car along the Irongate to the Kedleston- 
road made i's initial journey, the vehicle baing crowded, Six new oars 
are to be purchased at an estimated cost of £4,756. 

Liverpool — Аб Wednesday's meeting of the Corpora tion the follow- 
ing recommendatiou of the Tramways Oommittee was adopted : '' That 
the sum of £75 000. being the cost of the pirchase of the site of the new 
tramway offices, Hatton-garden, and the erection of the buildings 
thereon, be defrayed out of the reserve, renewal, and depreciation fand 
of the tramways undertaking for the presant, and that the question of 
borrowing the am: unt under the sanction of the Board or Trade be 
postponed.” 

Southampton — A“ the meeting of the Town Council a letter was 
read from the Bitterre Park and District Progressive Association 
appealing t» the Council to apply for powers to contiaue the trams 
from Northam toll-gate to Bitterne Park terminus ia order to com- 
plete the circular route. The matter was referred to the Tramways 
Commit‘ce. The manager recommends that in the reconstruction of 
the tramlines in Above Bar-street rozk asphalt should be used іт s*ead 
of wood blocke on the score of durability and cheapness. 


Acoident. —Mu:^h excitemer t was caused at Ramegats yesterday by 
the spectacle of an electric tramcar des:ending rapidly the Madeira- 
road, a sharp deacett leading from the East Oliff to tie heibour. The 
car in turniog a corner left the rails, and then, knocking down a fence 
skirting the cliff t:ppled over 01 fell into a yard below. a distance of 
at least 40%. The paesengers were very few, and miraculously escaped 
serious injury, some of them jumping «ff the car. The driver went 
over the cuff with the car and was terribly hurt. — Westminster Gazette, 


Parliamentary Bills.—The Lorde’ amendments have been con. 
sidered and agreed to by the Commons in the care of the followit g 
Bille: Grest Northern, Piccadilly, and Brompton Reilway (No. 1) 
Bill; Shropsbire, Worcestershire, ard 5 aff rdshire Electric Power 
Bill; Baker-s‘reet and Waterloo Railway Bill; Obaring Orose, Ku top, 
and Hampstead Railway Bill; Elgware and Hampet- ad Railway 
Bill; London and North-Western Railway Bill; Metropolitan Electric 
Tramways Bill; and the Dablin United Tramways Bill. The South 
Lan zashire Tramways Bill has been read a third time in the Commons. 


Wallasey.—The third aunual report cf the Oouncil’s tramways 
showa working expenses, £13,886. lle. 3d.; receipts, £38,168. 
38. bd, The piseengers carried numbered 7,142,881, being an inorasee 
over the iie year of 569 952, representing an additional £2,908. 
The totsl number of miles run by all cars was 778,861, аз compared 
with 757,688 for last year, an increase of 21,163, or 2 7 per cent, 
Twenty-six of the cars have had top covers fitted, and the remaiaing 
four are being similarly dealt with in ac»ordance with resolution of 
the committee. The rolling-etock and general equipment of the 
undertaking have been maintained in good condition. 


Dundee.—A plébiscite was expected to be taken yesterday on the 
question of Sanday running. The estimates for the current yesr make 
provision for ап expendi ure of 245,02), which is £384 in excess of 
the allocation for last year. The working єхрепеєв are stated at 
£27,800, some £79 over what was actually paid and £930 more than 
what was estimated for last year. The wsges bill remains stationary. 
Oa the revenue side it is computed that the traffic receipts will total 
£41,350, which is £302 over what was actually earned during the year 
ending Whiteunday and £808 more than was estimated for last yesr. 
The estimates show a probable surplus ou the year's working of £62, 
apparently without any allowance for Sunday ruxning. 

Lancashire and Yorkshire Raitway.—The report for the half- 
year ended June 30 last states that the revenue accornt shows receipts 
from pa ssngere, parcels, and mails £1,075 052, an iocreass of 
222 110. Working expenses amounte 1 to £1,625,193, au iacress> of 
£351,526. The net revenue bslanca available for distribution is 
£798,318, as compared with £760 394 in the corresponding half-year. 
The balance of ret revenue account, afcer meeting the charge for 
interest on guaranteed and preference stocks, amounts to 2519 351, 
which ie available for dividend on the ordinary stock, and the directors 
recommend a dividend at the rate of 54 per cont. per annum, carrying 
forward £20,504, аз sgainst 5 per cent. per annum for the corresponding 
period with а balance forward of £19 395. 

Colchester.—The Oorporat on have adopted the following recom- 
mendation of the Tramway Oommittee: (1) To rescind its decision 
arrived on May 3 la:t relative to the price of such current supplied 
dutiag the ssid eight monthe, and in respect of the supply for the 
financial year ending March 31, 1906; (2) to fix the price of current 
so supplied during the said eight months at 14d. per unit; and (3) to 
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direct that the question of price for the financial year ending March 31, 
1906, be considered by the joint commi' tees previously to the comple- 
tion of the next annual account: of the electric light and power depart- 
ment, the tramways department in the meantime to pay on account 
for current at ths seme rste—viz , 11d. per unit—the peyment to be 
subject to any needful adjustment after conference. 


East Ham.—The Tramweye Committee have reported that they 
had considered a letter from the Barking Council stating that they 
were prepared to grant a lease of their tramway track from the eaet rn 
bcundary of the borough to Ripple-road for seven years, enbject to the 
same being cancelled in the event of any extension being made. The 
committee recommended that the following clause be inserted in the 
agreement: That the lease shall be for a fixed period of seven years, 
and that if in the mesntime tbe portion of the proposed trsmway 
track between Bipple-road and Fanshawe-a venue is constructed, the 
Oorporstion should be allowed to run over this length aleo, upon 
terms to be agreed, and that, failing sgreement, the matter to be 
referred to arbitration." The Oorporation have confirmed this. 


Aberdare.—A special meeting of the Urban District Council was 
held last week to copeider the report of the Parliamentary Oommittee 
and to receive the bill of ccs‘s for the promotion of the Tramway Bill. 
At the last ordinary meeting strong objections were taken to certain 
items in the bill. After some discuesion, the report of the Parlia- 
mentary Committee was read, and sume amounting to £514 76. for 
witnesses, £500 for coursel fees, £280 for engineers, and £224. 188, 
out-of-pocket expersss to the surveyor, were recommended for pay- 
ment, together with a sum of 200 guineas зв a gratuity to the surveyor 
for extra work. The chairman of the Parliamentary Committee 
recommended the adoption of the report. Ultimstely, the voting 
resulted in a tie, the chairman giving his casting vote in favour of the 
report. 

Proposed Light Railway.—Au inquiry hes been held by the 
Light Railway Oommiesioners into the application of the Ryhope, 
Marton, and Hetton Syndicate for a provisional order authorising the 
construction of a light railway between Ryhope, Seaham, Murton, and 
South Hetton, joining the Sunderland and District Tramways Oo.’s 
system et Ryhope and South Hetton. The original scheme was slightly 
altered, in that, owing to opposition on the part of the North-Kastern 
Railway Oo. and the Marquees of Londonderry, that portion of the 

stem between Ryhope and Seaham Harbour has been dropped. All 
the Јоза] bodies were iu favour of the scheme. Colonel Boughey, the 
ohairman of the Commissioners, said the evidence showed a consider. 
able population round Hetton, Easington Lane, Murton, aud Haswell 
which required access to Seaham. 

Signalling.—The British Miller Signal Syndicat: calls attention 
in a letter to the various railways to the Liverpool Southport disaster 
as another proof that the railway signalling system in this country is 
sadly defective. The letter states: We have again and again called 
your attention to the wisdom—may we not asy the necessity—of 
repeating the signal to the engine-driver in the cab of his locomotive 
where he can always see it. Further, and with special reference to 
Thursday's accident, the Miller system of signalling intimates to the 
driver, automatically, if the line ahead is blocked by another train, so 
that the sigualman's mistake is promptly checked by the warning red 
light full on the driver's eye within tbe cab of the locomotive. The 
Belgians are busy installing this life and property saving system, the 
Americans are ertsnding it, the French are examining it. Has not 
tbe time come for Eogland ? " 

‘North-East London Railway.—A committee of the House of 
Lorde, presided over by Lord Ludlow, commenced on Wednesday the 
consideration of the North-East London Railway Bill, which hes 
passed the House of Commons. The Bill is opposed by the Great 
Esstern Railway Oo. and 3 the trustees of the late Mr. E. Jones in 
respect of property in the City. The London Oouuty Oouucil and the 

romoters of the Hammersmith, City, and North-East Suburban 

ilway, who opposed the Bill in the House of Oommons, presented 
petitions ‘' against alterations." The Bill proposes to incorporate a 
company, with a capital of four millions sterling, for the purpose of 
constructing an electric railway, partly underground, from the Monu- 
ment to Waltham Abbey. Mr. Balfour Browne, K.O., having opened 
the case for the promoters, Mr. Oourtenay Warner, M.P., repeated 
the evidence he gave io favour of the Bill before the House of 

Oommons Committee, and the further consideration of the Bill was 
adjourned. 

London United Tramways.—4A complaint was made at a meeting 
of the Kingston Town Council as to tbe compiny's delay in completing 
the construction of lines. The Ohairman ot the Highways Commit! ee 
replied that he did not think the pcsition warranted the Council in 
taking legal proceedings at present. The Highways Committee recom- 
mended that the plan submitted by the company for the widening in 
Eden-street be approved, and that the plan for a double line of rails 
inetead of a single line at the corner of Surbiton-orescent be approved, 
sutjeot to the сошрзру making the necessary widening at the corner 
property. This was agreed to. The employés of the company held 
their annual sports at Brentford latt Saturday, when several of the 
competitors distinguished themeelves in the various events. Sir Olifton 
and Lady Robinson attended during the afternoon, and met with an 
enthusiastic reception. The Highways Oommittee of the London 
Oounty Council recommend that the Oouncil agree to the company’s 
proposal for an alternative route of mains from Chelsea to Kingston, 
the idea being to select less busy thorovghfars. 


Beckenham.—The draft agreement with the British Electric 
Traction Co. for the cancellation of the tramway agreement was 
submitted to a committee of the Urban District Council, and with 
the exception of some verbal alteratione, which the committee 
recommend should be left to the solicitor to settle, the draft was 
approved and is recommended to the Oouncil for acceptance. Points 
not previously agreed by the parties, but now included in the 


agreement, are as follows : (1) As to the costs of the Bill. Towards 
these costs the traction compeny sgree to pry £4,0CO by ten annual 
instalments, with interest. (2) Current fur Penge tramways. The 
compsny do not propose to carry out the whole of the tramwsys 
authorised by the Oroydon and District Electric Tramways Act, 
1902, bat they undertake thet Beckenham shall supply the whole 
of the current for such tramways as they do construct, and guerantee 
a minimum consumption of 240,C00 units per annum. (3) Term оѓ 
contract for the supply of current for tramways. The compsny c fler a 
contract for seven years at least, the price, etc., to be revised every five 
years, 

Electric Tramway Conoeesions. —The Gaceta de Madrid contairs 
a notice inviting tenders, which will be opened at noon on Sep“. 20 at 
the Directorate General ef Publio Works, Madrid, for the concession of 
an electric tramway in Zsragezs. An application for this ooncession 
has already been made by the Zsragcza Tramways Oo., who, at the 
same rates, will enjoy oer t in preferential sights over otber tenderers. 
The competition will turn, in the first place, on the reduction of the 
tariffa proposed, and if two or move identical propositions are made, а 
further competition will take place ve:bally as to whet reduction 
(if any) of the period (60 years) of the concession tenderers may be 
prepared to accept. А dep-sit of £14 ie required to qualify any 
tender, The same isene of the Gaceta announces that an application, 
acoompenied by a plan and «гамза е, has been received at the 
Direotorate-General of Pablic Works, Madrid, from the Malage Tram- 
ways Co. for a conoersion for an electric tramway in Malaga. One 
month from the date of the publication of this announcement in the 
Gaceta (July 17) is allowed for the presentation of applications, &coom- 

nied by their correspondiog plans and gusrantees, upon terms more 
avourable to the Government. 


Glasgow. The report for the year ending May 31 states that the 
income amounted to £764,790. 16%. 8d., and the working expenses to 
£387,167. 9s. 2d., leaving a gross balance of £377,623. 7s. 6d. ТЬе 
income of the previous year was £723,190. 11e. 7d., and the working 
expenees £355 919. 5s. 5d., leaving a groes balance of £567,271. бе. 2d. 
This yesi's gross balance thus shows en increase of £10,552. 14. 41. The 
gross balance of £377,623. 7s. 6d. has been applied in meeting reotl of 
Govan and Ibrox tramways, psyment to Paisley District Tramways 
Oo., interest on capital, sinking fand, income tax, depreciation 
and permanent-way renewals, parliamentary expenses, and annual 
peyment to the common good, these payments amounting in all to 
£287,437. 19s. ТЬе net balance remaining amounts to £95,298. 
133, d., of which £68 500 has been applied in meeting special 
depreciation on buildings, ducts, cables, cv-rhead equipment, and 

wer station and sub-stations plant, the balance of £24,798. 13e. 6d. 

ing added to general reserve fund. It is pointed out that, although 

the grose revenue for the past year ahows au inorease of £411,600. 

5s. 1d. «ver that cf the previous year, the averege traffic revenue per 

car mile has decreased from 10:583. to 10:12d. This decrease is chiefy 

due to the sugmented service of cars which is now given on all routes. 

и are made for depreciation and renewale under a number of 
8. 

Birkenhead.—Mr. W. Wyld, general manager of the Corporation 
tramways department, states in his fourth annual report that although 
the income showed a decrease on the previous year of £1,047. 15s. 8d., 
and they had a's had to meet au increased expenditure of £757 on 
interest and sinking fund account, yet they were, by reason of the 
saving effected in operating expenses, able to ehow a larger net profit 
on the year's working than last year. As the year pro it was 
seen that the receipts were much below expectations on account of 
industrial 5 and it was realised that a surplus on the year's 
working oould only be shown by exercising the most rigid economy 
in regard to operating expenses. There wes a миа the 
traffic and management ехрерзза of £1,516. 1s. 10d., and 
а saving in cost of generation of electrical power and upkeep 
of overhead line work of £971. 13s. 2d., making a tota 
decrease on thoss two items of £2,517. 15s. ; but the expenditure 
on repairs and upkeep of permanent way continued to inorease, 
showing an increase for last year of £617. 9з. 3d., bringing down the 
total saving in coste for the year to £1,900. bs. 9d. That the 
decrease in receipts was without doubt due almost entirely to the 
bad condition of trade wis shown by the fact that there was & 
decrease on the year of £925. 13s. 10d. for traffic along the docks 
route. That was more than the total decrease in the traffic receipts on 
the whole system. The tots] income amounted to £55,025, against 
£56,075 last year. The New Ferry route showed a decrease in profit 
of £690, this being dne to the increased milesge it had been euni 
to run. From July, 1904, to March, 1905, 26,000 1d. and 6,000 4 
prepaid tickets had been disposed of, representing an income of 
£120. 16s. 81. 

Electrification in the States.—The New York Tines states that 
contracts for electrical power recently let by the New York Oentral 
Rs ilway suggest that the Vanderbilt ayndicate is ргермірр the way 
for the development of electric lines along ita system. The amount 
of electric power already contracted for sugg:sts the possibility that 
something more is in contemplation than tne operation by electricity 
of tributery lines, Among the contracts that the New York Central 
has already entered int» for electrival power is one with the Oatario 
Powe: Oo. for all the electrical power that the New York Oentral 
re qoires for the operation of its traction lines from Syracuse west to 
Buffalo. Another contract has been made with the Hudson River 
Electric Power Oo., under which 4 500 h. p. is now beirg delivered to 
the Central lines in Utica, and which in its entirety calls for the 
inoresse of this power up to 25,000 h. p. as it may be needed. Plans 
are now under way for the electrification of the maiu line of the West 
Shore Road between Utica and Syracuse, and while this is directly 
connected with the development of the auxiliary trolley system, it 
appears to open the way to a still wider application of electrical power 
to the operation of parts of the Central system. The company's own 
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power house at Yonkers, under construction in connection with the 
terminal improvements now in prcgrese at the Grand Central Station 
and northward, will probably te the nucleus of the first stage of the 
main lipe's electrification, and « ther sections are likely to follow, The 

eral indicatiors suggest, in fact, that the electrification of msin 
ines is not such an impracticable step as was supposed until lately. 
Ia pursuance of its pan for the extension of auxiliary electric traction 
lines the New York Central mansgement some time since orcated a 
special depirtment for the direction of theee lines. William K. 
Varderbilt, jan., is now in charge of this department. 


Railway Companies and Motor Omnibuses.—Lord Kintore's 
Select Committee of the Hor se of Lords lest тек considered the 
North. Esstern Railway Bill, one of the principal objects of which is 
to authoriee the company to provide, own, work, and use in any 
district cr to or frcm any place situate upon railways owned or worked 
by the company, not incladivg railways over which the company have 
running powers, omnibuses, coaches, ca's, and other road vehicles to 
be drawn or moved by animal, electrical, or any mechanical power ” 
for the conveyance of passengers, luggsge, parcele, merchandise, and 
goods. A committee of the Hovs: of Oommoos sanctioned the clause 
embodying this proposa, but imposed upon it modifications pro- 
viding that the local authority might from time to time prescribe 
the route to be taken by these omnibuses between tbe points of 
arrival and departure, and probibiting the running of any such 
omnibus '' otberwise than to or from a station or hotel of the company, 
without the consent in writing of the local authority,” with au appeal 
to the Bcard of Trade if the company considered themsslves aggrieved 
by any decision or refusal of consent of a local authority. It was in 
this smended form thst the company asked the Lorda’ Committee to 
sanction the clause. Sir George Gibb, general maus ger of the North. 
Eastern Railway, gave evidence in support of the clause, and stated 
that there was а considerable publie demand for the service propoted 
to be rendered ty means of motor omnibuses. Mr. Lloyd, addere dina 
the committee on behelf of beth the oppcsing corporations, admitted 
that there were many districts in which it might be, and probably 
would be, a great convenience to the public for railway companies to 
ran a service of motor omnibuses, but contended that, in the special 
circumstances of Newcastle and Hull, there wis no necestity whatever 
for including them within the purview of the clause, Evidence having 
been called in support of this view, the committee passed the clause, 
The Bill was subeequently ordered to be reported to the House for 
third reading. 

Edinburgh and Dalkeith. —An inquiry was held last week into 
the provitional order asked by the Edinburgh Suburban Elect-io 
Tramways for a system between Edinburgh, from Liberton, and 
Dalkeith and Bonnyrigzg. Mr. Wilson, K. C., in stating the case for 
the promoters, eaid the scheme was one urgently demanded by the 
neighbourhood, and it was looked upon with favour by all the local 
authorities interestcd. The district was an admirable situation for 
feuing, there was a good supp'y of water, and the inhabitants with one 
voice were ssking for the scheme, The line would commence from 
Liber ton and go to Eekbank, where it would branch eff to Dalkeith 
and Newtongrange, and in the other direction to Bonnyrigg and 
Broomieknowe to the borders of Latswade. There was no real 
opposition, with one exception. The usual opposition was being 
отед by the railway company, but the Mid-Lothian County Council, 
Dalkeith Burgh, and Bonnyrigg were all in favour of the scheme. 
The promoters bad entered into sgreements with Dalkeith and Bonn y- 
rigg to provide workmen's csrs in the morning. The total length of 
the line would be practically seven miles, and, at a moderate estimate, 
the population served would be 29,800, while paseeogers would be able 
do travel much more cheaply than by rail. The gross receipts for the 
first year were estimated at £14,514, and tbe workirg expenses 
£10.1€0, leaviog a turplus of £4,354. The capital of the company 
would be £25000. Tne promoters asked for power to oarry 
goods, subject to the consent of the local authorities, After 

earipg evidence, the preamble was held to be proven. The 
following day clau:es were adjusted. Opposition was offered by 
the North British Railway Company and Oolonel Gilmour to the clause 
authorising the carriage of animale, goods, and minerals on the 
tramway, It was argued by Mr. Oooper, K C., for the former, that 
such powers were never granted in Sootland, the only exception being 
that of the Wemyss tramway, the circumstances of which were peculiar. 
He suggested that the authority should be limited to parcele of 561b. 
Mr. Stephen Sellon, O. E., London, spoke of the practice in England 
and on the Continert and in Americas, where the carrisge of parole 
had proved an immense advantage. The Oommissioners intimated 
thet they granted the full powers sought in the matter of goode, 
Oertsin protective clauses were adj usted, and words were added leaviog 
the promoters liberty to apply for an electric lighting order at a 
future date. 

London County Council —At the meeting of the County Oouncil 
on Tuesday the tramwsys accounts for the year ended March 31 last 
were вої jected to some criticitm by Mr. Gaskell, who complained that 
there was a great deal of dead capital. Meeting these criticisms, Mr. 
J. Allen Baker, M. P., chairman of the Highways Committee, said that 
during the period in which tbe lines in the South of London hed been 
operated by the Council! £208 000 bad been paid out of revenue in 
reduction of capital. He contended that the accounts were on s scuud 
financial basir. The Oounc'l agreed to а capiti expenditure of 
259,594 in respect of the equipment of the tramways from the Strar d 
to Theobalá'e.rosd and the Highways Committee was authorised to 
make arrangements with the North аы conga Tramways Oo, for 
the electric working as а thrcugh route of the subway tramways and 
the tramways between Theobald’s-road and Islington. The Parlia- 
mentary Committee, reporting о the rejection of the Council's 
Tramways Bill by the House of Lords, spoke of the '' high-handed 
policy of the House of Lords,” and expressed the opinion that there 

great reason for the public to resent the action of a msjority of 


the Upper House in using ре ашаа powers which should only 
be exercised for tbe benefit of the public, to support individual views 
and interests. The report was approved, aud іс was decided to revive 
the proposale included in the Bill in the next session of Parlisment, 
and to invite the City Corporation t» introduce а Bill for the widening 
of Blackfriars Bridge or the construction of a new bridge. After the 
eunmer vacation the Highways Oommittee will submit plane for new 
tramways costing £414,160, and involving a further sum of £203 034 
in widening streets. The largest item in th:ss proposels is the sum of 
£190. 200 for a Jine from the Marble Arch to Oricklewood. The 
Highways Committee pro that the oar-shed at Wandaworth be 
reconstructed at a cost of £36,810, the work to be executed by the 
Oouncil. It has been decided that the eyesight of all motormen shall 
be tested во as to minimise risk of accidente. Oat of 540 men, 40 were 
found to have defective sight, but other employment has been found 
for them, The committee recommended that an agreement be eutered 
into with the County of London Electric Supply Co. for a temporary 
supply of power at 1d. per unit to operate the tramway subway and 
the rcute between the Strand and Islington, the Council undertaking 
t» take at least 500 000 unite рэг annum, It is proposed to expand 
£12,000 upon sirgle-deck cars for the line from the Strand to 


Ielington. 


LIGHTING AND GENERAL. 


Long Eaton.—The Urban District Council are raising £5,500 for 
works ef electric lighting. 

Cannook —The Council's spplicstion to borrow £15,000 for eleotrio 
lighting purposes has been granted, 

Sales of Land, etc,—Particulars of various tales of land and 
busine:s sites sppear in another column. 

Greenock.—The Electricity Dapartment's financial statement for 
the year ended June 30 last shows a surplus of £1,600. 

Poplar.—On Saturday last the employ ё: of the Poplar electricity 
worke took their outing by brake to the Red Lion Hotel, Bt. 
Margaret's. 

Kingston.—The Lighting Committee have taken active measures to 
oppose the Administrative County of London and Dittrict Electric 
Power Co.'s Bill. 

Grimsby.— The Electric Lighting Committee have handed the 
Oonnoil £890, profits of the electricity undertaking for the year, for 
the relief of the rats. 

Staftord.—4Au inorease of 65 per cent. in the output of electricity 
compared with correspondipg period last year was reported at the last 
Town Oouncil meeting. 

Dunstable.— The Natioval Provincial Electricity Corporation intend 
to apply for a previsional order to empower them to supply electricity 
for all purposes within the borough. 

Aberdeen.— Daring the month of July there were generated 
at the electricity works 291,459 units, аз compared with 290,722 in the 
corresponding period of the previous year. 

Wellingborough.— A ргоровг! made by the Oounty of eeu ied 
E'ectric Power Оо. with respect to lighting and destructor has been 
referred t? Mr. Bakewell for his observations aud advic>. 

Court ef Common Counoil,—At the list meeting of the Оогроге- 
tion a letter from the Oity of London E'ectric Lighting Oo. (which 
we publish in another column) was read and referred to the Streets 
Committee, 

Cardiff.—The National Telephone Оо. have installed irs'ruments 
for call office purposes in a number of Corporation cab shelters. A fee 
of 21. is charged for all communication to subscribers connected to the 
Barry exchange. 

Stirling.—The Water Commissioners have agreed to purchase from 
a Newcasile firm, at a cost of 2500, an engine and electrio motor for 
the ра pore of pumping iuto the mains the water from Bt. Niniavs 
Well in the Oraigs. 

Caloutta Electric Supply Corporation.—The number of units 
delivered t» consumere during the hve weeke ending June 50, 1905, 
were 550, 733, compared with 583,457 in the corresponding five weeks 
of the previous year. 

New Iesues.—The Urban Electric Supply Оо, are issuing 20,000 
5 per cent. cumulative preference shares of £5 each at par, aud the 
Buenos Ayres Port and City Tramways are issuing £220,000 6 per 
cent. first debenture stock. 

Watford.—The Uxbridge and Dat'iot Eleotrio Supply Oo. intend 
to apply fora provisionsl order for the supply of electricity within 
the Rickmansworth rural district. The Rural District Oouncil have 
declined to give their consent. 

Brighton.—The Lighting Committee have decided to recommend 
the Town Oouncil to apply for sanction to borrow £38,500 for works 
in connection with the eleotricity undertaking. The extension of the 
telephone system to Burgrs: Hill hes been pat in hand. 

Kensington —A notice from the Notting Hill Electric Lighting 
Oo. relative to a proposed extansion of their mains in Osmpden-hill- 
equare, as well as applications of the General Post Office to lay pipes 
for telephone wires, has been agreed to under the usual conditione. 

Sunderland.—The estimates of the Electricity end Lighting Com- 
mittee for the half yeer ending March 31, 1906, are as follows: 
expenditure for electric lighting, £15,782; gross revenue, 229 459; 
as against £13,035 and £26,671 respectively in the corres; onding 
half-year. 

Metropolitan Electrico Supply Bill.—The Metropolitan Electric 
Supply Oo.'s (Various Powers) Eill has passed the Select Committee. 
Protective clauses have been jnseited to guard egiinst the oompany 
obtaining powers which they hed traneferred to the St. Marylebone 
Borough Council, 
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Lancaster.—It is proposed to reduce the price for lighting current 
from 5d. t» 443. per anit, subjsob to the usual discount of 5 per cent. 
allowed by the Corporation on payment of accounts within 28 daya 
from the date of delivery thereof, the reduction to take p'ace after 
June meter readings. 

Torquay.—Application is to be made for a loan of EB, 500 for the 
electricity scheme, which inoludes the extension of the generating 
station referred to in our last issue, The borough electrics] engineer 
(Mr. P. Storey) and the engineer of the Dolter Co. (Mr. E. A. 
Mitchell, M. I. E. E.) are conferring as to detaile. 

Wimborne.—Tbe Rural District Council have consented to an 
application of the Bournemouth and Poole Electricity Supply Oom- 
pany to erect standards on the sides of the roads, for overhead wires, 
in this Oouncil’s ares, over which they are obtaining powers to supply 
in their Wimborne and district electric lighting order. 


Swindon —It has bsen resolved to extend the electric mains as far 
as the entrance t> the isolation hospital at Gorse Hill. The Iset 
monthly report of the electrical engineer shows that the number of 
consumers connected on the 15th ult. was 364, as compared with 208 
a year ago. The number of strat lamps converted to date wu 187, 
as against 188 a year ago. 

Maidenhead. —4Approximately, 2,0C0 units have been sold in the 
Maidenhead Court extension, which has only been supplied during a 
part of the quarter. It is a hopeful sign that for several weeks now 
there has been a considerable day load, and during the present week it 
has been necessary to run throughout the day. Ib is expected to 
sscure several power users. 

South Shields.—The Electrical Oommi.t:e propose to rescind the 

resent uniform charge of 2d. per unit for current for heating and 
fighting purposes and to adopt the following scale of charges for current 
for power purposes—namely : where the consumption does not exceel 
150 units per quarter per each horse-power installed, 14d. per unit; 
over 150 and lees than 390 units, 144. ; over 500 unite, 1d. 


Faversham, — The accounts of the municipsl eleotrio lighting 
undertskipg for the period from June 9, 1904 —when the works were 
opened—up to March 31 las; have jost been published. The som 
borrowed is £18,400, of which £15,771 has been expended. The 
revenue account shows receipts £862, and includes £532 put down for 
public lighting. Expenditure totalied £623, leaviug a gross profit cf 
£220. 


Maidstone.—The accounts of the Urban District Council's eleo- 
tricity department show that at the end of three years’ workiog there 
is a balance of £466 to the good after the payment of all charges, 
includirg principel and interest. The business is steadily increasing. 
The Council expect in the near futare to do the pamping at the sewege 
works by electricity instead of steam. A геве ve fund of £2,000 is 
to be created. 

Railway Direotory.— We have received from the Directory 
Publishing Oo., 3, Ludgate-oircus-buildivgs, London, the current 
issue of the ‘' Universal Directory of Railway Offziale,” compiled 
from official scucces under the direction cf 8. Richardson Blundstone. 
This work, which is published at & price of 7s. 6d. to sub:cribers and 
of 10s. after publication, covers the whole globe, and increases year 
by year in в'2э and in usefulness, 

Ripon.—At the last meeting of the City Oouncil a letter was read 
from the Non-Oounty Borough Association in London regarding the 
intention of the National Telephone Co. to apply to Parliament for 
certain powere, among them being the pulling up of the streets for the 

urpose of laying the it wires without first obtaining ths consent of the 
[ова] authorities. The Oounocil agreed to assist other ооогс le by 
asking the member of Parl'ament for the division to oppose Clause 9 
(5A) in the company's Bill in Parliament, 


Derby.—The Electric Lighting Committce have decided to ask the 
members of Parliamert for Derby to oppose the County of London and 
District Elestric Power Bill and the Metropolitan Electric Supply 
(Various Powers) Bill, now before Parliament, as, in the opinion of 
the committee, these Bills contain proposals calculated to form pre. 
cedents fraught with danger to the interests of local authorities 
throughout the country. The Towa Council have granted the sum of 
£256 for wiring the market hull, batter market, and entrances for 
electric lighting purposes. 

London Gazette.— The partnership between James Oarter and 
John Horsfall, electrical engineers, 35, Manchester-road, Neleon, and 
motor and mechanioal engineers at Holly Bank, Brierfield, Lancaster, 
has been dissolved by mutusl consent. А receiving order has been 
made out on debtors’ petition in the estate of John Weston Martin 
and John Primmer Poor, jan., electricians, 154, New-road, Backland, 
Hants. А second and fiual dividend of 1s, 4d. in the £ has been 
declared in the es ate of Oharles Aubrey Smith, electrician, 23, King. 
street, Regent-street, London. 

Bath.—The electricity department shows a net lors on the year's 
work ing of £131, but thsre has been paid during the current year 
£289 more in rates and taxes, £722 more to the sinking fund, and 
extra interes? £1,052. The undertaking is making steady progress, 
From March to June last vear 246,091 uni s were generated, but only 
90,641 were sold. During the corresponding period this year 221,498 
units were generated and 94 184 sold, showing that the department 
was losing very considerably less in distribution owing to the intro- 
duction of the continuous. current system. 

„Wireless Telegraphy on Railways. — The London, Brighton, 
and South Oc ast Rsilway Oompany have obtained a license to int tall а 
Rochefort wireless telegraphic service at Nswhaven to communicate 
with their steamers and the French Western Riilway Company's 
station at Dieppe. Ihe Midland Riilway Company have received 
sanction to institute a wireless teleg aph service, worked on the 
Lodge-Muirhead principle, at Spondon, near Derby, to communicate 
with a movable railway van within a radius of 10 miles, This 


company have also applied to the Postms:ter-General for permission 
to use wireless telegraphy between their new port, Heyshem, aud 
their steamers to Ireland and the I le of Mau. 


Redditch.—The electricity works rer an reported at the lss) 
District Ccuncil meeting that, compared with the previous 12 months, 
the progress msde by the electric supply undertaking in the psst 
15 months had been very sstisfactory. Oa Jan. 1, 1904, the total 
number of consumers was 296. Оп March 31, 1905, the number was 
335. Oa Ja». 1, 1934, the total lamp connection in 3-c.p. lamps was 
15,844 ; on March 31, 1905. i; wis 25 505. The gros: profit on the 
15 months’ working was £783, an increase of £323 over ihat obtained 
in 1903, and equal to a dividend of 24 per cent. on the capit d expended 
at the beginning of 1904. The analysiscf the works costa ahowed 
that in the past 15 months the tota] os per unit had bern reduced 
from 8:074. to 1:674. 

Institution. —The Journal of the Iastitution of E'estrical Еа. 
neers, Part 174, edited by G. O. Lloyd, secretary (Mesers. E. acd F. N. 
Spon, Limit»?, 57, Haymerket, 8. W.), contsioa '' Stand-by Charges 
and Motor Losd Development,” with discussion (Birminghsm Local 
Section) by A. M. Taylor; ''T«lsphone Traffic,” with discussion, by 
Н. L. Webb; '' Wireles Telegraphy Measurements,” with dis union. 
by W. Daddell and J. E Taylor; Low. Tension Thermal Out-Outs," 
with discussion (Manchester Local Section), by A. Sshwartz and 
W. H. N. James; Notes on Heating ani Spuking Limite in 
Variable. Speed Motors," with discussion (Birmingham Local Section), 
by A. H. Bate; and ‘'Oommutation in а Four-Pole Motor," with 
diecussion (Birmingham Local Section), by J. K Oatterson.S nith, 

Stock Exchange,—The Stock Exchange Committee have appointed 
Aug. 15 special settling day for the Hastings and District Electric 
Tramways Oo. s 2125 000 44 per cent. debenture stock. The oom- 
mittee hive also ordered tbe said securities and the Sunderland Distri t 
Electric Tramways £160 00 5 per cent. first mortgege debentures of 
£106 each, Nos. 1 to 1,600, to be quoted in the official ist. Applios- 
tiors have been made to the committ:e to appoint a special telt ing 
dsy in and to grant a quotation to Babcock and Wilcoz's further iwue 
of 270,000 ordinary shares of £1 each, Nos. 630,001 t» 800,000. The 
committee have also been atked to appoint a rpscíal sstiling day in 
the Metropolitan Electric Tramways Co.'s 182,181 ordinary ebares of 
£1 each, fully paid, Nos. 1 to 40,785 and 249 912 to 391,337; and to 
allow the Havana Electric Railway Co.'s 6,975 020dol. consolidsted 
mortgage 5 per cent. 50-year coupon bonds of 1952 for 1,000 Jol. each, 
Nos. 1 t» 6.975, to be quoted in the official list. 

Aston.—At the last Town Couucil meeting a s*stement was made es 
to the financial result of the workirg of the electricity undertaking for 
18 months, The revenue a^count for the six months endei March Д1, 
1904, showed an advers ' balance of 84,151, and the account for the 12 
mcnthe ended March 31, 1905, showed a «s: cf £4,122. The latter 
account include £920 written uff for depreciation of plant. The loes 
ehown on last year's account was almost erti-ely incurred in the s'x 
months ended September, 1904, A comparison of the figuree for the 
half-year snded March, 1904, ard Marob, 1905, ів most encoursging. 
Whilst the erp»nditure for the two periods in question remained 
practicilly «qual the income increased frem £1,680 to £26,060 The 
additional inccme was produced chiefly by the traction supply. The arc 
lamps cost £510 per year, and of this only £18) per year was refunded 
by the Pablic Works Oommittee, this involving a loss of £2330. Inthe 
three months ended Jude 39, 1904, the Oounoil sold for lighting purpoecs 
25 E51 units as agaics* 49 991 in the sume three monthe of this year, 
for power purpotes 29,657 units sg:inst 55 575 units, and f.r traction 
purposes 85 510 units as agaiis: 215 920. Ia Murch of 1904 the 
number of 8-0 p. lamps connected was 11,952, which had gradually 
risen to 22,415 in Jure cf this year. The total cost p:r kilowatt 


installed was £62. 


Long Firm Frauds.—The Dail) Chronicle, in au article on the 
recent frauds perpetrated on electrics! tirma, says £40,000 is the sum 
that is mentioned in enaeotion with whet are alleged to be a moet 
ingenious series of frauds that have b:en perpetrated on a number of elec- 
t-ical fi ms in the Ойу. The following police notice circul.t кі amongst 
j»wellers and pswnbrokers suoplies a key to the nature cf the casa: 
* Wanted, —— ——. 35 t» 39; bfc. 8 or 9; heir dark; moustache 
untrained. Rather long, angular face; swinging gait; slightly 
stooped. Two false teeth in frcnt of upper jiw; pleusible. For 
fraud.” Then follows a list of notes which the ''wauted" man is 
alleged to have in his possession, Ia order to carry their ssheme 
into execution, the chief actor in the drama and his confederates 
adopted а modus operandi that wes ingenious and amezingly 
daring. Taking premises in the City, tkey give themselves 
a trade name, funished their offices with all the sumptuous- 
ness of proeperity, and held themselves cut as suppliers cf 
all kiads of electrical fittings. With his hook thus baited, 
the moving spirit of the gaug, faultlessly attired, would drive up to 
the warehouses of large electrical firme, ssuuter into the office, and place 
an almost im possible order, on account cf its large s'z^, for, say, lamps, 
mentioning just as impoes:b'e a. time in which it was to be completed. 
Тіс result was always the same. Не w uld be informed that the 
order oculd not be executed. His next move was t» suddenly 
remember that his own establishment could easily turn out the 
lamps,” and g» out, leaving the individual whom he had seen 
impressed with its wonderful capsoity. In this way the men managed 
to ''rope in" a number of orders, slong with large sums of money in 
notes and cheques, which, it is asserted, were exchanged for gold at 
the earliest opportunity. Iu a few weeks orders had come in to the 
tune of £40,000. Inquiries for orders were dispcs»d of by means of 
all sorts of trade excusts, until several days sg» one client, more enter- 
prising than the rest, psid the wonderful electrical engineers a visit, 
and found that they had gone away. It was found tbat no fewer than 
20 odd houses had suffered, some of them the largest in the trade. 
About 14 have decided to combine in е j int prosecution, The others 
have left the matter to run the ordinary course. 
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St. Pauoras — The gross revenue of the municipal electric under- 
taking during the year ended March 31 last amounted to £68,459, a 
decrease of £7,652 compared with the previous year. The decrease is 
attributed to reductions in the charge for current. There is a net 
profit on the year's working of £13,098. Of this it is proposed to 
devote £3.00) to the relief of the rates of the borough, £10,00) being 
added to the elestricity reserva faud. 

Eastbourne.—Mr. J. K. Brydges, the electrical engineer, hes 
issued his annual report. Lut year £750 went to the 16 ief of the 
rates, and this year £725, or an equivaleat of а jd. rate. The 
number of consumers hes inoreased from 794 iu 1902.5 to 977, while 
the ucits sold have been advanced from 669,132 to 947,671. A sum 
of £2 020 has been placed to the depreciation fund as compared with 
£1,000 in esch of the previous two years. The coet of working hes 
als» been reduced, the total ccst per unit sold being 1:951., as ag tins’ 
5°67d. when the Oorporation acquired the uadertaking. 


Buxton.—The following estimates are under consideration: рав- 
engine, dynsmoe, aud funds tione, £900; 1,20) yards 25 feder, 
£520 ; 1,500 yards distributor, $525 ; 60 meters at £2. 78. 61. each, 
£148. 104; 60 demand indicators at £1. 11s, 6d. each, £94. 10:.; 
60 consumers’ fase boxes at 15+. 61. ea ih. £40. 10s.; 920 yards 055 
service cables at 2s. 64. per yard, £112. 10e.; 900 yards ‘022 service 
cable at 28. per yard, 290; 60 service boxes and fittings at 21s, each, 
£63 ; contingencies, buildings eto., £512; capital account overspent 
March 31, 1905 (998), say, £1,000—totel, £4000. A resolution to 
oppose clauses of the telephone agreement has been passed, 


Islington.—The Borough Council have now decided that the 
preseat rates for the wapply of electricity for power, heating, and cook- 
ing purposes be alt from 2d, 14d., and 11d. to a uniform rate 
of Id. per unit, subject to the consumer entering into an sgreement 
with the Oouucil to take such supply for a period of not less than 
three years, andthat the existing time limit be abolished. The Council 
will to-night consider a report from the Lighting Oommitte» as to 
po proposed to be charged to consumers of currens of not less than 

,000 units per annum; recommending an expenditure of £2,C00 in 
order to afford the supply of electricity required at the new post office 
buildings in Upper-street, estimated to be 250,000 units for lighting 
and 85,000 units for power per annum, 


Holidays.—The New Palace Steamers Limited annouuce that their 
only alterations in sailings for Bank Holiday will be that th» '' Koh.i- 
noor " will leave Old Swan Pier (London Bridge) on Saturday, Aug. 5, 
at 8 a.m., for Margate, and on Sanday, Aag. б, ad 8.50 a. m., and on 
Monday, Aug. 7, at 8 a. m., for Southend, Margate, Ramsgate, Оза], 
and Dover, so as to relieve the likely large numbers on the Royal 
Sovereign.” The Husbands’ Boat will be run on Saturday. Aug. 5, as 
usual. There will also be an additional sailing by the '' Koh-i-noor ” 
on Tuesday, the 8th. leaving Tilbury at 9.50 a.m., epecial train from 
Fenchurch-street at 8.27 a.m., St. Pancras at 8 a.m., for Southend and 
Margate, and intending passengers who wish to have further pa: ticulars 
are requested to write to the office of the company, 50, King William- 
street, E.O., where their communications will then be promptly 
attended to. 

Beckenham —The Electric Lighting and Tramway Committee ia 
their last report on the arbitration proceedings with regard to the 
Orystal Palace district, stated that on the order of the arbitrator the 
claimante have now sent in а claim under three hsade—mains and 
works at present existing in the district, £6,399 ; dit:o formerly exist- 
ing but now removed, £725; ditto situated outeide the area bat 
which the company claim have been necessarily provided for the 
service of the Orystal Palace district, £1,638—totel, £8,762. The 
lengths and descriptions of mains and works in the district have been 
greed between the engineers of the reapective parties, and the officers 
of the Council have met the company’s representativ.s to examine 
vouchers, but no separate account as required by the provisional ordo: 
has been kept, and no vouchers appear to exist. The matter is expected 
to be before the arbitrator again before the vacation. The accounts 
of the electric lighting and dust-deatructor undertakings for the year 
1904-5 show a net loss to the contractors of £426 on the combined 
undertakings, but a profit of 2564 in respect of the electric lighting 
undertaking. 

Dundee,—A sub-committee is considering a report of the electrical 
engineer on the chance of cultivating a good shipyard load. The 
engineer says that he has been tryiog to negotiate with Messrs, 
Gourlay Bros. and Oo., and had made them an «ffor based on the 
system of charging now extant for power іа Dundee of 12d. per unit. 

ey in their turn had offered to give the Council the whole of their 
power in the whole of their shipyard if not charged more than 1d. per 
unit, for an experiment for one year, after which time they would be 
willing to consider the revision of the rate should it not prove satis- 
factory. The engineer says it will depend entirely upon how far this 
class of business is developed whether it will pay at that price or not. 
In & big business of this sort in different shipyards, the maximnm 
demand would be fairly low compared with other forms of load, such 
as the tramways, and the consumption of units in proportion wonld be 
much larger, On this ground there would be а chance of it payiug. 
On the other hand, if they did supply about £1,000 worth of current 
for one year to Mesers, Gourlay, the loss on this for one year would 
not amount to a great deal, and would be undoubtedly valuable as an 
experiment, 

Seuthwark,—The annual accounts of the electric light undertakiog 
for the year ended March 31, 1905, show an ordinary income, after 
deducting £517 for discounts and allowances and £40 for bad debts, 
of £12,342, which is an increase of £141 on that of the previous year. 
To this is to be added £53 for pupil’s premium and £17 for commis- 
sion on sale of motors, bringing the total income for the year up to 
£12,413. The total working expenses amount to £7,576, being an 
increase of £297 on last year’s expenditure. The gross profit on the 
year's working is £4,836, being lees than that of the preceding year 


by £114. A spesial item of £235 has been placed to the credit of net 
revenue account this year, being the amount retained on settlement of 
the income tax assersment with the surveyor of taxes, making the 
total profit for the year £5,132. Against this profit has been charged 
£92,475 for interest on loans and overdraft, £2,197 for repayment of 
capital, and £79 instalment of the capital expenditure in exoees of 
borrowing powers at the close of last year. The net profit for the year 
is, therefore, £382, which together with the balance standing to the 
credit of net revenue account at March 31, 1904—viz., £224 —hes 
been transferred to a reserve account in accordance with the Council's 
resolution of Merch 1, 1905. | 

Manchester. — The annual visit of the Electricity Committee t» the 
generating stations took p'ace on Thursday lss} week, when a statement 
was made by Mr. Alderman Bowes chairman of the Street Meins Sab- 
Committee, who said that there were now nearly 5.0 miles of main con- 
ductora laid in the town, exclusive of services, and that the presant 
area of supply was 20 equere miles, the total authorised area being 44 
square miles. The sales of current during the year ended March last 
were as follows: for tramway purposes, nearly 19 million unite; for 
lighting purposes, nearly 10 million unite ; for power purposes, nearly 
43 million units; and for public lamps, 81,00) units—the total sales 
exceeding 334 million anita for the year. The committee had concluded 
an agreement with the Gorton District Council to take over the 
lighting of certain streets in Gorton. They would displace about 80 
gas lampe, and put up in their stead 45 aro lamps, each of 400 с.р. 
The coet of the gas system was £6 per lamp per aunum, which, 
reckoning 80 lamps, meant a yearly expenditure of £180. Under 
the electrical system the cost would be £8 per lamp, or £360 pec year, 
and the illuminating power would be more than double that of the gas 
lamps. He expressed a strong desire thet the City Council would 
allow the Electricity Committee to ligat Oheetham Hill.road. The 
cables were already laid, but they had been lying idle for years. 


Poplar.—Tbe Borough Council are taking up а loan of £10,818. 
The original application wos for £12,140. The County Council have 
declined to sanction the following items: £9:0 for three epare 
armatures, and £342 for expenditure under the heading of buildings 
and ‘‘ office furniture — l, 332. The reason for the omission of the 
£98) is that the London County Oouncil are advised that the provision 
of this dup!icata machinery is more a nature of a renewal than spares, 
and, in acsordance with the condition imposed by his Mb»je:ty's 
Treasury upon all torrowers on the 42 year term, the cost of all 
renewals must be provide i ctherwise than by loan. The committee 
consider that such items shoald be provided out of revenue balance: in 
the same way as stores, The amount of £342 is eliminated because 
the items which go to зке up this sum are for very tnfling amounts, 
and should be defrayed out of revenue account. The revenue account 
for the quarter ending June 30 shows that the total increase was 
128 074 units. There was a large increase in power—viz , 275,678 — 
being an increase of 95 000 over the same quarter last year. This 
represents an increase of 50:55 per cer t, ana of 51 per cent. of the 
total output of the station. The private lighting bes als» increased 
by 27,889 units. The money value of the increas) was approximately 
£500 for power aud £1,071 on the who!e output. 

Wolverhampton.—The acoount of the electricity undertaking for 
the last year злот a gross profit of £12,935, or 8:69 per cent. on the ` 
capital expenditure (averaged during the year). Oat of this amount 
the following cha:g.s have to be met: Interest, £4,305. 2s. 61., lees 
interest received £104. бе. Id., £4,200. 16s. 5d. (2:81 per ceat. on 
aversge capital); einking fund and repayment of loans, £4,984. 
11е. 2d. + £356. 8з. 101., £5,341 (5:57 per cent.) ; balance, being net 
profit for the year, £3,454 1s. 10d. (2 31 per cent.)—total, £12,995. 
18s. 1d. (8 69 par cent.). The committee consider that this result is 
especially gratifying when it is remembered that very substantial 
reductions have bsen made in the price of current for lighting and 
motive power purposes during the period covered by these accounts, 
and that a large reduction has also been made in respect of the 
charges for public street-lighting, the actual diminution in revenue 
from these causes being about £3,700. There was a continuous 
diminution in the cost of production, the expenditure on the generation 
and distribution of eleotricity—inolusive of all managemen: charges, 
but exclusive of capital charges —being actuslly lees for the year ended 
March 31, 1905, than it was for the preceding 12 months. although 
the output of electricity has incieased by 55'5 per cent. Daring the 

t year the output of electrical energy to private consumers for 
ighting and motive power has increased by 11 per cent., and the 
committee have every reason to believe that this rate of inorease will 
be considerably exceeded during the present year's working. The com- 
mittee conclude by siying there is a slight improvement ia the per- 
centage of electricity sold to electrisity generated, the figure of 
83:21 per cent. being exceptionally high, representing a standard that 
it will be somewhat difficult to maintain. | 

London County Council —On Tuesday tenders (a) for the manu - 
facture, supply, and delivery of double-deck tramcar bodies with roof 
covers ; (5) for the manufacture, supply, aud delivery of maximum 
traction swing bolster trucks for electric tramcars ; (c) for the mana- 
facture, supply, and delivery of electrical equipments for tramoars 
were referred to committees, It was agreed to lend the Battersea 
Borough Oouucil £1,934 for street-lighting ; the Hackney Borough 
Oouncil £21,708 for electric lighting and street-lighting extensions; 
the Hampstead Borough Oouncil £5,100 for electricity meters and 
£5,000 for housing pu в; the Marylebone Borough Oouncil 
£160,000 for electric lighting purposes; and the Stoke Newington 
Borough Council 25,000 for electric lighting purposes, Sanction was 
also given to the Stoke Newington Borough Oouncil to borrow £13,760 
towards the cost of the installation of electric light in the borough. 
The Highways Committee recommended (а) that, subject to the 
approval of the estimate of £59,394, submitted by the Finance Com- 
mittee for the equipment of the through tramways route between the 
Strand and the Angel, Islington, expenditure on capital aocount not 
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exceeding £5,024 be senctioned in connection with the laying of cable 
ducts, and the supply of electrical plant and cables required in oon- 
nection with such work; (ö) that the operation of Standing Order 
No. 23, which requires that all tenders where the expenditure exceeds 
£500 shall be opened in the Council by the chairman, be suspended, 
so far as regards the tenders for the several works referred to the fore- 
going resolution; that the Highways Committee be authorised to 
arrange for the invitation of tenders either by advertisement or from 
selected firms for the worke in question; that the chairman or the 
vice-chairman of the Highways Committee be authorised, during the 
summer vacation, to open any tenders that may be received, and to 
accept the one in each case which appears to be the most satisfactory. 

Croydon,—Tbe annual report of the borough electrical engineer, 
Mr. Alex. O. Oramb, shows that the gross profit for the year was 
£24 683, as compared with £21,058 for the previous year, from which 
(after deducting interest and sinking fund and carrying forward £76 
to the next account) a net profit of £6,338 was left. In addition to 
this amount paid for out of this year's revenue were the following 
items: conversion о tr'ple expansion of No. 5 engine, £277 ; building 
eto., sub-station '' Н,” £221; an amount written «ft in respect of old 
rectifiers of £556 ; cost of issue of debentures, charged to revenue, 
£1,015—total, £2,071. The first item hae resulted in greatly 
increasing the efficiency of the engine. With regard to the second 
item, although a small temporary sub-station previously existed close 
to the site on which the new one is built, the present expenditure 
has been for a sab-station of capacity to meet all future 
requirements. The revenue account had been further reduced 
by about £861, due to reduced charges made to con- 
sumers. The capital expenditure during the year amounted 
to £12,288 on mains, etc., and £22,027 on building and plant, 
eto., bringing the total capital expenditure for the undertakin 
to £3(5,674. The total expenses for the year to £24,992, ss comp 
with £25,538. The generation wages have incressed by £494, due to 
a more liberal scale of payment. The amount paid for coal h«s been 
reduced by £417, Stores have been reduced by a sam of £486, and 
repairs by £482. The distribution sslaries were lower by £145, and 
the герара have been reduced by £119. With the exoeption of a 
small increase in salaries for generation, and a rather heavy inorease in 
weges for both generation and distribution, there hae been an actual 
reduction in the amount paid for all the other items, although 284,689 
units more have been sold thie year than for the previous one, There 
was an increase of £344 for rates, and this on top of a very heavy 
increase under this heading over last year's account. There hes been 
an actual reduction of £71 in general «s:ablishment charges, The 
total expenditure is £566 less than last year, and the total oost, 
irrespective of interest and sinking fund charges, has been reduced 
from 1:589d. to 1:444d. per unit, being a reduction of 145d., which 
may be taken as a satisfactory result. If it had not been for the 
rather heavy increase in wages aud rates, the result would have been 
even more satisfactory, The revenue for the year was es follows: year 
ending March, 1905— private lighting, £28,128. 16s. 11d.; public 
lighting, £7,627; trame, £135,109; other sources, £809 — total, 
£49,675. The revenue is higher than last year by £3,079. The 
number of consumers to March, 1904, was 1,721, and to March, 
1905, 2,061, showing an increase during the present year of 340. 
The output from the works is given as follows: unita sold, public 
lightirg, year ending March, 1905, 692,485, year ending March, 1904, 
656 90b, traction 1,575,098 (1,475,656), private consumers 1,652 554 
(1, 500. 687) — total sold, 5,917,937 (5,655,248) ; used on works, 418,759 
(447,780) ; lost in distribution and used for experimental and teeting 
purposes, ets., 505,598 (582,515) ; total unite generated, 4,842,074 
(4,463,343). The percentage of units sold to units generated was 
809. For preceding year the percentage wae 81:4. The committee 
consider that the amount of plant installed for tramway and direct 
current supply hardly leaves a sufficient margin for breakdowns. They 
also взу that the greatest obstacle at the esent time in obtaining 
ps hcuse coneumers js the question of the cost of installation. 

ey bad lost the supply of eleotrio light to several hundred houses 
during the last year owing to the fact that they were unable, in any 
way, to facilitate the fitting up of the same, and as in many cases the 
houses were not owned by the occupiers and were held on short leases, 
it was not to be expected that many Da however desirous they 
might be of having electric light, would go to the expense of fitting up 
other people's houses, 


PROVISIONAL PATENTS, 1905. 


JuLY 24. 

15196, Improvements in systems of telsphony. The British 
Thomson-Houston Oompany, Limited, 83, Cannon street, 
London. (The General Electric Company, United States.) 

15206, Improved construction of electrical resistance appa- 
ratus. Ernest Haertel and Aage Jensen, 173, Fleet street, 


London. 
JuLY 26. 

15229. Improvements in fuse heads for electric blasting. 
Frederick Render, 6, Bank. street, Manchester. 

15252. Improved means for operating switches employed in 
electric traction on the surface - contact system. 
Robert Brown, 16, Great George-&treet, Westminster, London. 

15253. Improvements in switches employed in electric traction 
on the surface - contact system. Robert Brown, 16, 
Great George-street, Westminster, London. 

15254, Improvements in switches for electric traction on the 
surface - contact system. Robert Brown, 16, Great 
George-street, Westminster, London. 


15257. Storage batteries. William Gardiner and Oornelias Pra 
secre c €5, Ohsnoery-lane, London. (Ocmplete spect 
cation 

15965. Improvemonts in electromagnetic vibraters. Ragnar 
Oarletedt, 111, Hatton - garden, London. (Complete speci- 
fication. ) 

15289. Improvemonts in and relating to telephene call 
registers. August Meyer, 77, Chanoery- lane, Lor don. 
(Complete specification.) 

15390. Transportable telephone apparatus. Nicolay Jacobsen, 
T1, Obavcery-lane, London, (Date applied for under Patents 
Act, 1901, Dec. 16, 1904, being date of application in 
Norway.) (Complete specification.) | 

15298. Improvoments in multiplo telegraphy. Sterne Francis 
Jones, 522, High Hol born, London. (Complete specification. ) 

15399. Improvements in multiplo telegraphy. Stans Francis 
Јо: o, 322, High Holbura, London, (Oomplete specification. ) 

15301. Improvements in signallisg devices or telegraphs. 
De Oourcy Beamish, 6, Lord-etreet, Liverpool. 

JULY 96. 

15365. Improvements in electric lifts with electremagnetic 
control. Obarles George M jor, Edwin Charles Stevens, and 
Percy Herbert Stevens, ''Janus" Works, Queen’s-rcad, 
Battersea, Loudon. 

15380. An improved preoess for the electrelytic manufacture 
of metallic wire or strip. Sheard Osborn Oowper-Coles, 
4, South-s-reet, Finsbury, London. 

15391. Improvemonts in the electrelytic preductien ef metallic 
strip, Sherard Osborn Oowper-Ooles, 4, South - street, 
Finsbury, London. 

15390. Improvements in the manufacture ef electrical resist 
ances. Oharles Rozicka, Olun House, Sui rey · sti een, Strand 


London. 

JULY 27. 

15397. An improved electrical sigualling apparatus for electric 
lights or lampe. — Maxwell Telford, Thomas Grier, and 
George Finlsyson Mackay, 82, Gordon-street, Glasgow. 

15435. Improvements in and connected with the employment 
of telephone meters in common microphene battery 
system, Hermann Oppenheimer, 55, Redoross - street, 
Barbican, London, (Aktiengesselechaft Mix und Genest, 
Germany.) 

15460. Improved means ef keeping oenstant the veltage ef a 
dynamo-electric machine under variations ef speed 
and ourrent output. Maithew William Walbank Mackie, 
175, Fleet-street, London. 

15462. Improvements іа the process of makiag a metallic 
connection between the light-emitting bedies and the 
supply conductors of electric glow lamps. Haus 
Kozel, 322, High Holborn, London. 

15164. Improvements in and relating to electric switches. 
John Ward Cook, Oobden-buildings, 67a, Oorporation-street, 
Birmingham. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Aug. 17. 
1904. 
16038. Telephone system. Brander. 
16059, Apparatus for the generation of electricity primarily 
designed for the electric lighting of trains. Hatchins. 
16210, Electrical winding mechanism and awitches connected 
therewith. Du Bow. 
16255. Systems of eleotrical distribution. Weintraub. (Date 
applied for under Iaternational Convention, July 25, 1903.) 
16257. Operating electric rectifiers, vapour lampe, and the 
like in systems of electrical distribution. Weintraub. 
1992 applied for under International Convention, July 23, 


1903 
16815. Armature connection for moter electricity meters 
British Thomeon- 


Geyer. 

17018. Electro-pneumatic control systems. 

Houston Oompiny, Limited. (Gereral Electric Company.) 

17862. Electrical conductors. specially applicable te overhead 
conductors for electrical tramways. Ginders. 

18202. Electric motor control and apparatus therefor. British 
Thomson-Houston Company, Limited, (General Electric 
Oompany.) 

18356. Electrolysers. Bartelt. 

19109. Single-phase commutator motors. Punga. 

19540. Combined rail and road electric tramway system and. 
vehicles therefor. Dixon and Dixon. 

20380. Electric aro lampe, Carola». (General Electric Company.) 

20381. Reotifying alternating  electrie currents. Oarolan. 
(General Electric Oompany.) 

20473. Electric transforming devices. Oarolan. (General Eleotrio 


Oompany.) 

20848, Automatic electromagnetic  oontrollers, especially 
applicable for use in electric metering systems. 
British Thomson-Houston Oompany, Limited. (General 
Electric Oompany.) 

20550. Control of electric motors. Osrolan. (General Electric 


Company.) 
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20809. Electric furnaces. British Thomson- Houston Company, Name. Amount Last price. 


Limited. (General Electric Company. ) £ g 
20810. Electric furnaces, British Thomson - Houston Company, | Folkestone Electric Supply, Ord. Nos. 1-10,000 .... ..... 54-5? 
| Limited. (The General Е ectrio Company.) per cent. First Deb. Stock, Red. 100 92.105 xd 
18808. Pipes or tubes for containing underground electrical | Harana ЫЯ ОДОО 709 П B 
cables or conductors, Obhambers. 5813 


Isle of Wight Elec. Lt. and Pwr., Mp с. Db. Stk. Red. .. 100 .. 1 


32966. Construction of dynamo and like brushes. Ohaplinand | Kalgoorlie Electric Power and Lighting, 6 per cent, Cum. 


Chaplin. 
27849, Timiag devices for turning on and off gas, electrio 


cent. Debenture Stock Кей. ........................ А 97-100 xd 
cirouits, and other agents. Horstmann, Horstmann, | giaderminstor und Disc las. Lighting and Traction, Pref. 10 .. 94-10, 
Horstmann, Horstmann, and Edgar. London Electric, Ordinary ....,......................... 12 
29187. Electric igniters for explosion motors, Guillou. (Date 6 per cent. Pref. Беа аала 9 5. 6.6.6 Vu eR V. e V bin n 
applied for under Interaational Oonvention, Jan. 2, 1904 ) W o 10 105 
1905 44 per cent. Kirst Mortgage Debenture Stock.... 100 109-113 
И 44 рег cent. Cum. Pref. ........................ .. 6054 
1369 Electro-therapentic ray tubo. Oossor. Mua рег cent. Mo e Debentare, Red... SA Idus 10 .. AE 
é 2 ап ес с wer P. C. 8 Ort. es — ee p.c. 
1820. Electro - dynamic railway traction systems. Dalsit, Newcastle-upon-Tyne Electric apply, Ordinary, 1-57,0 9 5 73 81 xd 
Zel nay, and Rosenfeld. ——— do., 57,0.0-75,000 .................... wate cs tag 5 .. "n X 
2693. Pneumatic devices for supportin g. actuatin g. and ари cone. AY: 1-57,00) эө ө 5:9 0e өө 79.6 06 09 асасы Ө д ee 9 xd 
controlling the trolley poles of olectric cars and the | Notting Hill glectric Арън СТУС eo Me 
like. Gunyon. (Magrey Manufsoturing Company.) - per cent. First Mort. Debs. Nos. 1-500 (Reg.) .. 100 .. 100-102 
f waves ок other ‘weak | c NOD Duane оа ое Т 
electric impulses. Thompeon. (Ges, für drahtlose Tele- Royal Electrical Company of Montreal, 44 per cent. rirst 
graphie m. b. Н.) i Shares Mortgage. Debentures V 0 5 а 
: mithfle arkets Electric Su -12,000 ...... - 
5863. Electric train signals, Sullivan and Renshaw. ——-— 4 per cent. Debenture Stock e 100 .. 70. c xd 
6650. Galvanio cells, Schenk, South London, S ne 1 а 1 i 54-4 
6978. Systems of electrical distribution of direct currents by | 51 Metropolitan Electric Light and Power, Ord, .. : 
means of vapour rectifiers, Hewitt. (Date applied for — ч рег cont. Е Mort. реЬ,...................... 100 106105 
under International Convention, May 13, 1904.) —, Ditto, June, 190% .............................. T Y 
St. James's and Fall Mall, Ordinary, 101-20,080 .......... 5 .  1514xd 
10100, Overhead current collectors for electric railways and 3 реу ызы Pref......... E 0 om a „ 8.9 A 
tramways. Platte. (Date applied for under International 54 per cent. Deb. .............................. 10 .. $799 
Convention May 14, 1904. ) Urban Electric Supply Co., Oruinary, 8-30-00? .......... : 43-4 
, ' А 5 per cent. Cumulative Preference, 50,001-80,000 5 
12690. Intercommunication telephone systems, Birnbaum and Westminster, Ordinary ....................... ........ 114-124 xd 
White, 5 per cent. Cam. Pref., 110, 11-138. 2511 8 .. 
D ———— 
Eleetrie Tramways.— 
COMP AN IES STOCK AN D SHARE LIST. Anglo-Argentine, 54 per cent. Cum. Pref., 1-260,007 ...... Р А © 
A — 2 Permanent 6 per cent. Debenture Stock, ige S. 100 .. Ei! 
Name. paid. Last price Anokland Elec. Trams. 4° о. lat Mor, Deb. Stk , Red. . 0 ҮНҮН 
arcelona Tramways, .1-20,000 .......... e Р - 
Commereial and Industrial,— £ g б per cent. Cum. Pret. Shares, 1-10,000 .......... 10 98101 T 
Alliance Electrical Co., 5 per cent. Cam. Pref., Nos. 1.70, 00 1 y рег сеп Fase МУ Chus use crei RU кө» Е Е 
Aron Electricity Meter, 6 p.c. Cum. Pref, Shares 1125000 1 . 1/14916 . рег cent. Red. Deb. Stock... ................ U 
British Insulated and Helsby Cables, Ord., 1-100, 000 .... 5 .. 6 Bath Elec. Tramweys, Ld., Pref. Ord. Shs., N 1 3/16-15/16 
per cent. Cum. Pref., 1-100,000 ........... .... - 5 per cent. Cum. Pref. Shares, 1-59, сата 15/16-1 1/16 
— cent. Mortgage Debentures... 0 101-164 Blackpool and Fleetwood Tr&mroad .................... 10 
British Thomson- Houston Co, 44 per cent. Ist Mort. Deb. Brisbane Tramway Invest., Ord., 1-75, 0 0 )0ñ . -14 
Stock, Rec ... . . , 00 100-102 — го osas, cun н оа a 105 82.85 
275 001.375.900. Elec, and Manuf. 6 per cent, Piel. 212) British Columbia Electric Railway Co., Ord. Def. ........ 100 |. 105-108 
4 per cent. Mortgage Debenture Stock „ ).. 899.9 TTT En KIOL 2. nn + оов» в вв в вв в ео 
Rlec E 9 per cent. Cum. Perpetual Pref. Stock.......... 100 .. 102-105 
CO Ра) опкого, Ordinary; Noa, 1105731 os 2 tc 44 per cent. lat Mt. Debs., Nos. 1-6,250, of £40each 40 |. 105105 p.e. 
44 per cent. let Debenture Stock.. 100 2. 4) per cent. Vancouver Power Deb . 100 .. 98-101 
44 рег cent. 2nd Debenture Stock................ 10 .. 77-80 British Electric Traction, Ord. 1-300,000 & 60,001-90,000 .. 10 .. 31-82 1d 
Callender's Cable, Бебепфигез............................ 100 .. 106-108 6 per cent. Cm. Pr., 30,001-60,000................ 10 .. па 
POUR EY eo dig eese eR Иена 5 . 10-11 -ò per cent. Perpetual Debenture Stock ........ 10 .. 121-1253 
9 per cect. Frein merda, 5 . 95.5] 9% per cent 200 Deb. 8тосК...................... 100 9799 
Crompton and Со. ...................................... 5 . 17-2 xd Buenos Ayres and Belgrano Тгашв........................ 8 pont 
5 per cent. Debentur ess 0 10 . 94-99 p.c. ——— 44,6 рег cent. Cm. Pf., 1-40,000....... — 5 ..67/16-5 11/16 
Edison and Swan United, A" Shares, 1-99,261 .......... 3 14-18 B” б per cent. Cm. Pf., 1-27,500................ 5 * AG 
'" A" Shares, 01-017,139 ........ 5 2-24 5 per cent. Deb. Stock, Red. ................. .. 100 .. 106-107 
5 per cent, Debentures.......................... 10 .. 89 94 Prov. Cert., all paid ............................ 100 .. 101-104 
4 per cent. Deb. Stock, Red. .................... lu .. 85-88 Buenos Ayres Electric Trams., 5 p.c. Deb. Stk., Вей. .... 100 .. 96-98 
Electric Construction, Nos. 1 to 112,100 ........... P anle ? .. di Calcutta Tramways, 1-102268 ............................ . 
7 per cent. Cumulative Pref. .................... 2 .. 12-84 xd 44 per cent. 1st Deb. Stock, Red, ................ 100 .. 1061 
4 рег cent. Perp. lst Mort Bebe lou .. 93-96 Cape Electric Tramways, Nos. 1-480,000 .................. . МІ 
Ferranti Limited, 5 per cent. lat Mort. Deb. Stock, Red. 100 .. 90-86 City of Birmingham Tramways, 5 per cent, Cum. Pref. .... 
General Eiectric Company (1900), 5 per cent. Cum. Pref... 10 97210 4 per cent. lst Mortgage Deb., 1-3000 (1917) ...... 100 .. 99-104 
4 per cent. Ist Mort. Deb. Stock ................ 100 -101 Colombo Electric Tramways and Lighting, 5 per cent. lst 
W. T. Henley's Telegraph Works, Ordinary .............. b 114-124 Mortgage Debenture Stock, Көй. .................... 102-104 
—— — 5} per cent. Preference.......................... б EE Cork Electric Tramway and Lighting Co., Ordinary ...... 10 14) xd 
г cent. Debentures ........................ 1 109-111 5 о Bek се е 3 ашканы iod ioi 1 
tency eld ag A ere неш ош ш с Dublin United Tramwaya (1896), Ord., Nos, 10,000 11/11) 10 134-144 
Parker, Thos., Limited, Ordinary ........................ 10 0-104 6 per cent. Pref., Nos. within 1-60,0:0............ 10 .. 
Telegraph Construction and Maintenance................ 12 31-33 Imperi tances Onn its 1-5,000 Red. ............ 91 18.19 
—— —— 9 percent. Bonds .............................. 100 . 101-103 6 per cent, Cam. Boine all = 1034110 
= per cent. Deb. Stock .......................... i 
Eleetrie Lighting and Supply z Isle of Thanet Electric Tramways and Lighting, 5 per c. 
Bournemouth and Poole, Ordinary ...................... 10 .. 113-24 Cum. Pref., Nos. 30, 001-60,000. FVV 5 .. 
4 per cent. Cum. Pref., 7,501-15,000 i 10 .. 10-10 4 per cent. lst Mt. Db. Stock, Red. .............. 10 .. 
per cent. Cum. Second Pref., 15,001-22,500 10 .. 111-127 Kidderminster and District Lighting and Traction, Pref... > 9010 
—— — 44 per cent. Debenture Stock, Rel 100 ..  1C6-X8 London United Trys. (1901), 5 per cent. Cum. Pref......... 10 91. 
Bromley (0 Electric Light and Power Со. .......... 5 .. 4 per cent. lst Mt. Db. Stock, Red. .............. А 101 
4 рег cent. 1st Debenture Stock, Red. .......... 100 .. 103-106 Madras Elec. Trams. (1904), 5 per cent. Deb. Stk, Ба. .... 100 .. 102-108 
Brompton and Kensington, Ordinary .................... 5 .. 10 103 Metropolitan Elec. Trams., Defd., 1,000,001-1,314,016.... 1 .. Rib 
7 per cent. Preference ................. ........ 5 .. 94-104 —— — 5 per cent. Сиш, Pref., 500,001-1,000,000.......... l -1 1/16 
Calcutta Kiectric Supply Corp., Ordinary, Nos. 1-60,000 .. 5 44 per cent. Deb. Stock, po, Eee eRe ne чы яза 2 -106 
Nos. 60,001-80,000 ............................. 5 .. 849 Milwaukee Klectric Rail and Ligh о per cent. 30-yr Cons. 
Cambridge Electric Supply Company, £10 Ord. ........ 8 . 1 3h Mort. Bonds, 1926, 1-5,500 and 7,001-8,000............ $1,000.. 104-108 
Central Electric Supply, 4 per cent. Guar. Deb. Stock. . 109 .. 103-1 Montreal Street Rail, Sterling 5 per cent. (Mort.) Deb., 
Charing Cross, West End, and City Electric Supply, Ord., Gh ͤ y y .. 102-106 
o v ва Кол Л гышы 5 .. 6-71 — — Sterling 44 per cent. Deb., 1922, 601-2, 000. .. 102-104 xd 
44 per cent. Cum. Pref., 1-80,000 ................ 5. 535 New General Traction, 6 per cent. Cum. Pref., 1-10,000 and 
—- — 4 per cent. Debenture Stock, Red. .............. 100 .. 104-1С6 | h.. Keele Seo adu os 4-11 
“City Undertaking,” 44 p.c. Cum. Pref., 1-40,000 5 5 43-5 Oldham, ton, and Hyde Tramway, Ordinary .......... 10 12 
——— ditto (1903) 40,001-80,000.......... 5 us 44-5 r cent. Cum. JC 155 
Chelsea Electricity Supply ............................., 7 us Perth Elec. Tramways (W.A.), 5 per cent. 1 Mrt. Deb. Sk... 100 105-1 
44 percent. Debentures ........................ 100 108-110 Potteries Electric Traction, Ordinary, 20 001-40, O00. EN 
City of London, Огйшагу................................ 10 104-11 per cent. Cum. Pref., 120,000 .................. 10 . E 
6 per cent. Cumulative Pref..................... 10 13-14 44 per cent. Debenture Stock .................... 100 . 101-1 
——— 5 per cent. Debenture Stock. 100 .. 122-126 South Lancashire Electric Traction and Power Company— 
44 per cent. 2nd Deb. Stk. Prov. Certs. (all pd.).. 100 .. 105105 1000 Ordinary .............................. oe 1 
County of London Electric Supply, Ordinary ............ 10 .. 84-9 £101,132 6 per cent. Preference .................. ss 
6 per cent. Cum. Pref. .......................... 10 .. 114-124 —— £597,170 44 per cent. Debenture Stock ........ 100 p.c, .. 100 p. o. 
a per coe gorse a ies All pd. Rd. 100 E. 30: 108 
——— 44 per cent. 2r. ntures Prov. Certs. ........ А8 — 
Edmundsons’ Electricity Corporation, Ordinary, 1-50, O00. 5 53-6; Ele ее Rallway 8. 
б per cent. Cum. Pref. .......................... 5 155 Central London, Ordinary ...... e MR ER NINE 100 . 92 
44 per cent. First Mort. Deb. .................. 00 . 1054-1074 4 per cent. Pref. ................................ 100 . 101-103 
Electric Lt. & Traction Co. of Aust.,6p.c. Cm. Pf., 1-50, O00 5 - — » n deferred 100 — 78-81 
9 per cent, Debenture Stock, RNS. 100 — 85-90 Ape. Deb. Stock (Prov, Script Certa., fully paid).. 100 — 110-112 
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Name. Apald. Lat price. Name, Amd Last prios, 
£ £ 
City and South London, Consolidated Ordinary .......... 100 .. 38.40 Telephones. — g g 
——-— 4 per cent. Debenture Stock .................... 100 107-110 
5 per cent. Pref. Stock '91........................ 100 .. 120-123 National Telephone, Ргеѓегтей............................ 100 108-103 xd 
” » TEM PDT 100 119-1 Deferred Stock .................................. 100 105-107 xd 
„ T CC ͤͤÄ m wees 100 115-118 6 per cent. Cum. First Pref ...................... 10 .. 144-134 xd 
Liverpool Overhead, 5 per cent. Pref. .................... 10 10-104 ——— per cent. Cum. Second Prei 10 .. 12-15 
— —— Ordinary, 1-50,000................................ 10 .. 84.93 ——— per cent. Non. Cum. Third Pref................. 5 53-6 xd 
4 per cent Mortgage Debentures, Red., 1-1,700., — .. — — 34 per cent. Deb Stock, Red. .................... 100 99-101 
Underground Electric Railways of London, 5 per cent. 4 per cent. Deh. Stock. Кей, .................... 100 .. 1023-10 
Profit-Sharing Secured Notes ........................ — 984-934 Oriental Telephone and Electric Company ................ 1 . 1516-1 5/6 
Waterloo and City, Ocdinarrrr ass 100 90-92 6 per cent. Cum. Pref. .......................... l- i. 14-14 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
Traffic Returns for Increase Miles of | 
es — = single track Accounts for past year Cost 
Line TENA per 
r a] а зра тга PETERET GS > Receipts = ; - 
7 urrent Total Passengers Car miles as- | Car e of | mile. 
Ending 1905. | 1904. | Week. year. 1905. | 1904. | Ending receipts| carried. run. s'nger mile. | track. 
| 
£ £ £ | | £ ER E ME 
Aberdeen Corporation .......... July 29 | 1,587 | 1,625 | - 38 — 585 254 | 202 May 31| 64,071 | 15,530,351 | 1,379,725 098 |1114 | 2,512 | 645 
Ayr Corporation » 2 511 490 |+ 61 — 8 8 » 19| 14,328 | 3,316 380 355,945 1 971 | 1,830 | 516 
Barking Corporation............ — -= — — ЗЕР 1: Мі] = = = E» is = = 
Birkenhead Corporation ........ „ 50| 1,158 1.155 4+ 2) — 479 |2355] 234 | March 31| 55,025 | 11,145,531 | 1,309,905 |118 |1008 | 2,5580 605 
Birmingham Corporation ...... =: ae 333 755 |— 22 — 1 Ре = 4 = = =ч = — — 
Blackburn Corporation » 2 977 999 |- 22 + 602 24 | 24 „ 25 48,875 | 8,661,720 986,953 |135 1189 | 2,035 | 744 
Blackpool Corporation „ 27 1,647 | 1,958 |— 311 + 1,282 174 | Yi 5 e. — = ЗР Iron RES - = 
Blackpool-Fleetwood Trams. ,, 29 9 1,292 |— 302 — 693 | 164 163 Dec. 31| 31,846 | 2,325,677 679,254 3 28 |1519 — 727 
Bolton Corporation ............ „ 30| 2,0588 | 1,929 | + 129| + 1,175 | 40 | 38 | March 51 95,765 | 20,205,196 | 2,161,130 |113 |1063 | 2,394 | 611 
Bournemouth Corporation ...... „ 26 1,617 | 1,164 | + 453| 4+ 2,629 16 82| 16 82 „ 31| 55,276 | 10,058,288 1,121,623 |132 |1183 | 3,226 19 
Bradford Corporation .......... „ 29 4,531 | 4,830 268 — 7 77 АМ ==. | — = cal = i L^ 
Brighton Corporation » 30| 1,203 | 1,322 |— 113 + 8754 9 9 „ 31 50,333 | 11,321,160 | 1 152,828 |106 |1048 | 2,914:8| 8014 
Bristol Tramway Company...... „ 23| 5,441 | 5,308 |+ 135 — 51 514 Dec. silane т | 45,312,373 | 6,127,135 — — — = 
Burnley Corporation » 29| 1,052 985 ＋ 46 — 10 1060} March 51] — | = = | "ES C e 
Burton Corporation „ 30 542 421 |- 79|- 514 84 84 „ 31 17,950 | 3,878 269 454,082 (107 921 2058 | 676 
Cardiff Corporation » 22| 2,211 | 2.162 |+ 49| + 637 25 — „ 351112,209 | 24,134,363 | 2,770,049 |112 |972 | 3,782 | 9°44 
Carlisle Tramways Company ....| ,, 29 236 222 |+ 14| — 386 85| 85 Dec. 31 — a == | S — = — 
Central London Railway ........ „ 29| 5,687 | 5895 |— 208 — 58544 6 6 „ 31/347,588 | 44,875,547 | 1,281,214 |186 |6510 | 57,931 |5580 
City and South London Rallway.| ,, 30 2,270 | 2,384 |- 111 —  252h| Ы | „% 31 — | = = e) = = sie 
Colchester Corporation ........ CD 226 — — — 7 7 2m p. ^ = oa — z = — 
Cork E. T. and L. Company ....| ,, 27 994 | » 565 |+ 29| + 724 | 154 | 15 „ 31] 24,895 | 5,814,376 882,256 101 | 66% — 4 69 
Darwen Corporation ............ - 216 210 | T 6 + 20 | 725| 723| March 31 — — id = — — — 
Dover Corporation TE и d9 219 257 | — 22 — 44 44 „ 31] 11,250 | 2,853,900 284,343 94 | 949 | 2,500 | — 
Dublin and Lucan Electric Ry...| ,, 28 139 148 |- 9 — ДЖА 63 61 Dec. 5| 60,558 402,511 110,738 | 3-79 1578 942 | 7°35 
Dublin U. I., electric cars „ 28 4,299 | 4,197 |+ 102 _ | 
Dublin S. District, Electric „ 28| 1,265 | 1271 |+ & | — 47 $6 „ 311267,489 | 52,050,949 | 7,077,372 |123 |907 | 5,691 | 555 
Dundee City Tramways s » 96| 1,035 990 |+ 45 — 22 21 Мау 15 — а ids a - P Е 
East Ham Corporation. s» ae 850 748 |+ 112 -- 23 25 | March 51| 36,652 | 13,689,658 863,816 64 1018 | 2,934 | 679 
Glasgow Corporation „ 29 15.805 | 12,975 | + 531 + 7,234A| 1443 | 143 May 31/755, 480 195,767,519 17,915,595 — (1012 — — 
Gloucester Corporation ........ June 7 — — = 9 54 eal t un. — = ES * = 
Halifax Corporation July 26 | 1,729 | 1,569 |+ 160| + 1,301 | 354 | 33 | March 31| 73,019 | 17,849,632 | 1,590,707 — |1155 | 2,085 | 856 
Hudderstield Corporation ...... „ 29 1,447 | 1,312 | + 135 + 1,220 | 35 35 „ Sl] 69,938 | 12,838,150 | 1,666,262 |124 | 971 | 1,925 | — 
Hull Corporation a d э |! 2,270 |- 52 = 27 20 i II aem = p = - — 
Ilford Corporation — — — — — — 103 У La € — im нА. 
Ilkeston Corporation s o6 126 148 |— 22 - T 9 d — T" = a ES = — 
Kirkcaldy Corporation „ % 519 339 | - 19 — 74 74 May 15) 12,201 | 3,632,855 432,336 ‘775 |6519| — 7649 
Leeds Corporation „ 29 5,902 | 5,854 |+ 48 89 89 | March 25/298,233 | 63,223,666 | 7,121,038 | 1°10 1002] 3,351 = 
Leicester Corporation .......... — — — — aa | — Dec. 51| 26,011 | 12,039,252 | 1,229,507 |1 979 | — | 482 
Liverpool Corporation .......... » 22 | 11,401 | 14,134 | - 2,745 103 | 103 „ 31|547,625 116,642,553 12,166,419 — — — — 
Liverpool Overhead Railway ....| , 30 16.3 | 1,632 |- 9 — М 657| 657| June 30 — = as — — — 
London County Council ........ „ 15 | 16,408 | 14,703 | +1,639 | +43,398 | — e - = Ls xz — = = РРА 
Lowestoft Corporation — — — — — 6 54 | Sept. 30| 14,511 | 3,128,867 359,435 108 | 968 | 2,638 | 6:48 
Maidstone Corporation ........ ES Ti 149 174 |- Ж — 24 2 = 4.740 850.121 112.227 |133 |1015 | 2,370 | — 
Manchester Corporation ........ „ 29! 13,223 | 12,818 | + 411 — | 149 | 1314 | March 31'631,956 125,900,875 14, 123, 124 119 10 75 4.299 | 609 
Nelson Corporation ад 147 157 |+ 10 + 21 — 23 958 — - | E b: = e 2 
Newcastle-on-Tyne Corporation. „„ 29 3,794 | 3,775 |+ 19 + 2,565 | 50 45 „ 31197,849 | 45,069,934 | 4,326,152. 107 10:98 | 3,957 | 701 
Newport (Mon.) Corporation....| — = — = = 32 | 32 8 cx = | = E | - es a 
Oldham Corporation „ 30| 1631 | 1.208 | + 483 + 8,117 | — 34 „ 25 65,555 | 13,466,295 | 1,503,740 |116 [1045 | 1, — 
Portsmouth Corporation „ 29] 2,366 | 2229 |+ 137 — 229 | — | 29 „ 31] 95,702 | 19,625,323 | 197,499 |117 |11:63 = — 
Reading Corporation June 29 670 647 | + 23 = = 334 s M d- di: 2 z] — be ЕЕ 
Rochdale Corporation .......... = UM ^ = = 64 | 4 „ 31 14,881 | 2837,110 336,517 124 |924 | 1,102 | 732 
Rotherham Corporation july 27 443 476 — 33 94 7i „ 31| 25,569 | 5,251,472 595,054 107 |955 | 2,612 | 7:49 
Salford Corporation ............ „ OL} 4,444 4,586 | - 142 703 | — „ 1214,11 | 39,213,560 4,884,590 | 128 |1029 — — 
Scarborough Tramways Co. zo RA 343 a — T — | 4 iod | 26 * ж. Це оа * ө; 
Sheffield Corporation .......... „ 30 4,979 | 4,735 | + 244| + 4,355 — | 524 . = a = — ЧЁ A — 
Southampton Corporation „ 25 1,089 | 1,0453 |+ 45 — 178 — 18 46. Di io = = = = = =з 
Southend-on-Sea Corporation....| „ 5 472 435 |+ 57 + 407 -5 9 a. a 
Stockport Corporation .......... „ 14 1,044 745 | 4- 301 = — 104 n UH e E | — = ES = — 
Sunderland Corporation ........ „ 30| 1,609 | 1,372 | + 237 + 567 | — | 20 8 Si 2 | E | = zb zm еа 2 
Swindon Corporation .......... 2 188 196 — — — — 4 „ 31| 4,937 1,315,757 | 102,751 0:87 1153 1,371 
Wallasey U.D С. ................ „ 29 910 869 |+ 41| + 487 |1185 10 5 „ 31 38,768 | 7,412,881 | 778,851 |1°30 1194 | 3,271 | 754 
Warrington Corporation ........ 5» 15 342 332 |+ 10| + 175 71 — „ 51 17,057 | 4,418,225 | 405,363 | — 18:85 — 6 55 
West Ham Corporation ........ x Br de са. | ses „ [748 DES! 35 15,775,742. |1297:36 | — || — | — 
Wolverhampton Corporation....| ,, 26 825 726 |+ 99 — | — Т5 „ 51 | = — | a м we > — 
t And 98 miles of interlacing track. a Train mile. 5 Per mile of single track. A Half-year's figures, 
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NOTES. 

Abandoning the Third Rail—The New York, 
New Haven, and Hartford Railroad Company have decided 
to substitute the overhead system for the third rail on its 
line between Hartford, New Britain, and Bristol, Conn. It 
will be remembered that this line was one of the pioneers 
in third-rail construction. | 


Electrical Resistance —At the annual meeting of 
the North of England Institute of Mining and Mechanical 
Eogineers at Newcastle last week, a paper by Mr. G. C. 
Wood was presented giving the results of a year's work in 
determining the specific electrical resistance of coal and 
various ores. The electrical resistance of coal was found 
to be so high that it may be considered a very fair insulator, 
a fact of practical value in connection with electrical work 
underground. It was remarked in discussion that coal had 
. a much higher resistance than Barton ballast, which had 
lately been discovered by the North-Eastern Railway to be 
particularly effective in preventing the return of the electric 
current to earth. In verification of this Mr. Walton 
Brown, the secretary of tbe institute, stated that Mr. 
Barton had sat on the live rail with his feet on his own 
ballast. 


Metropolitan Railway.—The enigmatical “lst of 
the month," which has been the answer of officials for some 
time to enquiries respecting the actual start of the 
electric service on the Inner Circle, we have fairly good 
authority for believing to be Sept. 1. Still, after past 
experience, the public may be excused if they “hae their 
doots," and go on the principle that seeing is believing. 
For the past two or three weeks the Metropolitan Railway 
have been running electric trains between Aldgate aud 
South Kensington, and this, coupled with the announce- 
ment of the steam rolling-stock of the District Railway being 
on the market, warrants the beliet that at last the days of 
ateam traction in the caverns of the Underground are 
numbered. In these times, when the cry of British 
decadence is so prevalent, it may be well to call to 
mind the fact that the delay respecting the introduction 
of the improved service on the Circle is not due to 
English muddling, but to much-vaunted Americanised 
methods. 


New Radioactive Element.—Mr. Oskar Kahn con- 
tributes the result of his researches upon a new radioactive 
element which emits thorium radiation te the Zeitschrift 
physikalische Chemie, and an abstract of eame appears in tbe 
Journal of the Chemical Society. In fractionating a mixture 
of bromides obtained from thorianite, it was found that 
whilst the radium accumulated in the least soluble fractions, , 
the radioactivity of tbe most soluble portions also increased. : 
Finally, a strongly active oxalate precipitate of about 10 mg. 
was obtained, which glows faintly in the dark and excites 
the platinocyanide and zinc sulphide screens in a marked 
fashion. Ifa current of air is blown through a solution of 
the substance and directed against a zinc sulphide screen, 
tbe illumination of the latter is somewhat similar to that 
observed in & parallel experiment with emanium. It is 
shown, however, that the substance cannot be actinium or 
emanium The emanation from the substance is almost 
identical with that of thorium, but the substance itself is 
from 100,000 to 200,000 times as active as thorium, and is 
supposed to contain a new radioactive element. 

Rubber Produotion.— A correspondent writes to the 
daily Prees to correct previous statements as to the con- 
ditions of the rubber-growing industry in Ceylon, and in so 
doing he gives some interesting information. The trees 
are now grown from the seeds of the Para heves, imported 


by the Indian Government several years ago from the 
regions of the Amazon, which were introduced into Ceylon 


with great difficulty, owing to germination setting up during 
the lengthy voyage. The writer controverts the statement 


that 100,000 acres can be planted during the forthcoming 
year, and places the figure at 20,000, as neither seed, 
labour, nor land is available for the larger quantity. The 
area 80 far planted in Ceylon is 36,000 acres, and a similar 
amount of territory is under cultivation in the Malay 
States. 
rubber production of the world which have been published 
are premature, and he predicts that it will be some 15 years 
before the quantity of rubber produced increases by 40,000 
tons per annum, which would represent an increase of 
about 65 per cent. on the present production. 
demand for rubber practically doubles every decade, his 
view that the rubber-producing industry is a promising one 
for the energetic and scientific planter seems well jastified. 


The writer considers that estimates of tbe fature 


As the 


А E. I. -Part 5 of vol ix. of the Proceedings of the 


Italian Institute of Electrical Eogineers contains, besides 
the reports of the meetings held in March, April, and May 
in various parts of Italy, the following papers: Standard- 
isation of Electrical Machinery and Apparatus,” by Prof, 
L. Lombardi, delegate of the association at the St. Louis 
Congress; “Notes on Bonds for Rails,” by D. Spallicci, 
C.E, Florence; “A Description of tbe Electrotechnical 
Laboratory of the Royal Naval College at Genoa and its 
Facilities for Research Work,” by Prof. C. Garibaldi; a 
note dealing with the possibility of obtaining undistorted 
transmission of telegraphic messages under more general 
conditions than those laid down by Heaviside, by 
G. Giorgi, CE, Rome; The Effect of Obstructions бо 
Motion with regard to the Flow of Water through Pipes,” 
by the ваше. There is also a lengthy paper dealing Аһ 
the proposed hydro-electric power scheme from the Volturno, 
by J. Ruffolo, C.E., Naples, while Dr. A. Filippini, Genos, 
deals with the voltaic arc as an electrical phenomenon. 
Mr. E. Jona, Milan, describes an electrostatic voltmeter fur 
200,000 volts. The report of the commission on a national 
organisation for the protection of industrial property is 
considered by Mr. M. Capuccio, C. E., Turin. Numerous 
diagrams and illustrations complement the articles, and 
from a note in the appendix we see that, nine members 
having joined the association during the quarter ended 
June, 1905, tbe membersbip now totals 1,155. 


Power Economy on Trams.—When presenting his 
report for the year ending March 25, 1904, Mr. A. S. Giles, 
manager of the Blackburn Corporation trames, outlined his 
scheme for effecting a considerable degree of economy in 
the amount of energy used. He had separately metered 
the.consumption of power on the various sections and 
logged it each day. It was his practice to calculate the 
energy used per car mile, and to plot this on a weekly 
curve against each section of the tramways, in order that 
he might be able to discern any abnormal flactuations. He 
noticed, however, how greatly the energy varied with 
different drivers, and after allowing for the state of the 
rails, wind, and weather, this variation was found to amount 
to as much as 30 per cent., from which he naturally inferred 
that some drivers did not psy much attention to their 
instructions. This was confirmed by the results attained 
when Mr. Giles personally took a turn at driving. He, 
therefore, proposed that the Corporation should offer 
drivers a bonus of 1s. per week for every tenth of a unit 
per car mile they saved below 1°87 units per car mile, which 
Mr. Giles caiculated would still allow a considerable margin 
of profit to the trams. A glance at the accounts for tbe 
year ending March, 1905, shows that this ides was not 
fruitless, though, apparently, the results were considerably 
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under Mr. Giles's expectations. The economy in current 
for the year averaged, roughly, '06 of & unit per car mile. 
This shows that sometbing appreciable can be done, and 
the figures seem capable of further improvement. 


Iron and Steel Institute.—An attractive programme, 
to which we have before referred, has been issued for the 
autumn meeting of the Iron and Steel Institute at Sheffield 
on Sept. 26, 27, 28, and 29. The meetings will be held in 
the new university buildings. All the great armour-plate 
and gun manufacturing firms are opening their works, 
including Messrs. Firth and Sons, Messrs. John Brown and 
Co., the Parkgate Iron and Steel Company, Messrs. Vickers, 
Sons, and Maxim, Messra. Cammell, Laird, and Co., and 
Messrs. R. A. Hadfield and Co., and visits will be paid to 
about 30 other manufacturing establishments in the vicinity. 
On the entertainment side of the meeting the Dukes 
of Norfolk, Devonshire, Leeds, Rutland, Portland, and 
Newcastle have given special facilities for visiting their 
domains, and foreign visitors will have a good opportunity 
of enjoying some characteristic English scenery. Some 
important papers will also be read and discussed. Captain 
Howorth (of the experimental staff of the War Office) 
will give some interesting results that have been obtained 
in the course of the Ordnance Department's endeavours to 
find the best materials for guns. M. Guillet, of Paris, will 
contribute an elaborate series of researches to ascertain 
what is the best kind of steel to use in motorcar construc- 
tion to ensure safety, finally recommending vanadium 
steel. Mr. Douglas Upton, of Jarrow, will describe a 
manipulator for steel bars which will do away with 
bandling; and Prof. Arnold and Mr. MeWilliam have 
again collaborated to throw new light on the thermal 
transformation of carbon steels. Mr. J. E. Stead and Mr. 
A. W. Richards will discourse on the effects of overheating 
steel, and some results of the wear of steel rails will be 
given. The Lord Mayor of Sheffield and the Master Cutler 
are co-operating with the local reception committee to give 
a hearty welcome to the visitors, many of whom will come 
from America and the Continent. 


Telephony in Canada —The latest report to hand 
(No. 35) brings the Proceedings of the Canadian Telephone 
Committee down to July 12. It deals with the evidence 
given by the merchants of the chief cities, whose grievance 
seems to be the common one that the charges are too high. 
Apparently they consider that it is not very material 
whether the telephone aystem is conducted privately or by 
the Government so long as cheapness is secured, but most 
of them incline to the view that this is more likely to be 
attained under Government ownership, at any rate of the 
long lines. The Canadian merchants think that the telephone 
should be an article of general use, much the same as tram- 
ways—or more, for one witness stated tbat people who would 
not come out of doors to buy would give orders if they could 
dosooverthetelephone. In Montreal thereare two systems— 
those of the Bell Company and the Merchants’ Telephone 
Company. The former costs about £7 per annum and the 
latter about £5, though there appears to be little difference 
between in regard to efficiency. Bat the Merchante’ 
Telephone Company has no long-distance connection, and 
the Bell Company apparently trade upon this fact. The 
merchants, therefore, urge the need of better facilities over 
trunk lines. Another grievance of the merchants is that, 
although subscribers, they are charged the uaual 24d. per 
call when using the public stations. A witness from 
Toronto stated that, in consequence of the oppressive 
restrictions of the Bell Company, the Retail Merchants’ 
Association negotiated with the Stark Company for the 
installation of a service at £1. 5s. per annum and Id. 
per call up to £5. 128. per annum for private houses, the 


maximum for business places being £7. 5s. The difficulty, 
however, was that the service was only a local one, and the 
association, therefore, considered that the trank lines should 
be owned by the Government, who should give facilities to 
all local companies. This was followed by other evidence 
of a similar character, after which another adjournment was 
called. 


Repulsion Induction Motor.—A elf · starting single- 
phase commutator motor, which bas a speed limit at or 
near synchronism, has lately been designed by M. Milch, 
who has obtained a patent for same in the United States. 
In construction the machine differs inappreciably from a 
repulsion motor. A slight change is made in the rotor 
winding so that points symmetrically located thereon are 
joined together through impedances. These impedances 
are highly inductive, but contain very little resistance. 
When the rotor is stationary very little current flows 
through the impedances, and the machine receives its 
starting torque on account of its repulsion motor features. 


At synchronism, however, the rate of change of carrent 
through the impedances is zero, and they act as low valued 
resistances to short-circuit the rotor winding, which 
consequently becomes the secondary to the stator winding, 
which acts as the primary of a single-phase induction 
motor. In order to compensate for the exciting current 
of the induction motor, the circuit to the rotor brushes is 
opened and there is impressed upon them an E.M.F. of 
the proper value and time phase position. This E M F. is 
obtained from taps upon the primary winding, as indicated 
in the accompanying illustrations, which we reproduce 
from the Electrical World of New York. At starting this 
small voltage is overpowered by the voltage induced in the 
rotor windiogs, and the motor acts as though the brushes 
were short-circuited. 


The Passing Locomotive—A Sydney Morning 
Herald has been sent to us containing an article by Mr. E. 
Kilburn Scott, which is said to be an electrical sidelight on 
« ТЬе Locomotive Contract.” Reading between the lines, 
we gather that locomotives made in the colony are being 
called for by a certain contract, and that to construct these 
new works would need to be established either by the 
Government or private enterprise. Mr. Scott’s article 
claims that any such expenditure would be wastefal, 
because the steam locomotive is doomed. After giving 
examples of recent electrification of railways, he says: 
" Al] the elevated railways in New York, Boston, and 
Chicago have been electrified for some time, and there are 
literally ‘packs’ of displaced steam locomotives for sale. 
A lot of about 800 (some practically brand new) were 
hawked about England when the New York Elevated 
changed over to electricity. If they are not now on the 
scrap heap, that is undoubtedly their destination. Yet 
with all the loss which scrapping so much plant entailed, the 
elevated railroads in America are in a stronger and more 
healthy financial position than ever before. This being the 
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position of affairs, it will easily be seen how great a risk 
employers, whether they be the Government or a private 
firm, are taking if they deliberately lay out much money 
on special plant for making steam locomotives. It appears 
to the writer to be more like philanthropy than business to 
accept an order carrying with it such a condition or neces- 
sity. Regarding the workmen, the trade which is likely to 
be hit most is that of the boilermakers, for in an electric 
locomotive or motorcar much of the framework besides the 
wheels, axles, etc., are the same, but the boiler inevitably 
disappears. Bodies of the motorcars are a matter of coach- 
building, but the motors, controllers, distribution system, 
sub-station plant, etc, besides a large proportion of the 
central power station plant, call for a different class of 
work from any that is now executed inthis country. Any- 
one anxious to erect new or to re- equip old works here 
should do so with a view to undertaking large electrical 
engineering contracts. Enough electrical machinery has 
been imported during recent years to keep a decent-sized 
works going." 


Automatic Starter for Mercury Vapour Lamps. 
A patent has been granted in the United States to Dr. M. 
von Recklinghausen for a tilting device designed to start 
‘mercury vapour lamps automatically. The apparatus is 
shown in the accompanying illustration, reproduced from the 
Electrical World of New York. The lamp, in the form of a 
long tube, is suspended so that in its inoperative position it 
will be tilted far enough to prevent connection between the 
electrodes through the mercury. By means of an electro- 
magnet the lower end of the tube is lifted so as to cause the 
mercury to form a bridge between the terminals, and the 
tube is then tilted still further to break the connection. 


The оой of the electromagnet, after doing its work of lifting 
the lamp, remains in series therewith as an inductive resist- 
ance. An auxiliary switch which serves for completing the 
circuit through the coil of the lifting magnet when the 
lamp is in its inoperative position, is opened when the 
lamp is fully tilted and the mercury vapour has been 
rendered oonduoting. 


Artificial Abrasives.—A report recently issued by 
the United States Geological Survey testifies to the rapidly- 
growing use in the country of abrasive materials, including 
carborundum, crushed steel, alundum (artificial corundum), 
and adamite. Of these, carborundum and alundam are 
manufactured in the largest quantity, and are of the greatest 


value, carborundum being appraised at from 4d. to 5d. per 
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pound. The total production of these artificial abrasives in 
1904 amounted to 11, 870, 580lb., valued at £167,000, or over 
one-half the value of the production of natural abrasives, 
which was some £500,000. The production of carborundum 
in 1904 amounted to 7, 060, 580lb., an increase of 2, 500, 490lb. 
as compared with the production of 4, 759, 890lb. in 1903. 
This is the largest production in any year since the begin- 
ning of the manufacture of this abrasive, and illustrates the 
increasing demand for it. With the exception of one year 
(1902) there has been a continual increase from year to 
year in the production and use of carborundum, and in that 
year the decrease was due to a scarcity of supplies used in 
the manufacture of the carborundum. The increase in the 
produetion of carborundum since the industry was started 
in 1892 has been indeed remarkable. In that year the pro- 
duction amounted to just 1, O00lb., while for 1904 it totalled, 
as shown above, over 7,000,000lb. The manufacture of 
artificial corundum from a bauxite which has been developed 
and put on a commercial basis by the Norton Emery Wheel 
Company, of Worcester, Mass., at its plant at Niagara Falls, 
New York, has meet with great success, and this abrasive, 
which is known commercially as alundum, is giving most 
aatisfactory resulta. The greater part of this material pro- 
duced by the Norton Emery Wheel Company is used by 
the company itself in the manufacture of its various emery 
wheels, stones, etc. It makes a clean, fast-cutting abrasive, 
being nearly absolutely free from any kind of impurity, 
and bas proved its excellent qualities in actual use. There 
is another artificial corundum that is being used as an 
abrasive, but it is only obtained in small quantity, as it 
represents a by-product of the Goldschmidt thermit process 
of the reduction of many of the metals. At the present 
time none of this corundum is made or put on the market 
in this country, but at the German factories where the 
Goldschmidt thermit process ia employed it is utilised as 
an abrasive. In 1904 there were 4, O20, OOOlb. of alundum 
manufactured, only a small portion of which was put on 
the market in the crude form, the average price being 
34d. per lb. 

Electro-Ohemistry.— Messers. Н. N. Morse and L. S. 
Taylor recently contributed to the American Chemical Journal 
an article describing an electrical method for the estimation 
of carbon and hydrogen in organic compounds, of which 
an abstract appears in the Journal of the Chemical Society. 
The advantages claimed for this method are that the 
apparatus is small and compact, the waste of heat energy 
is much smaller than that of the ordinary method, and 
the time required in preparing for and carrying out a 
combustion is considerably reduced. Two forms of apparatus 
are described. The first of these consists of a thin glass 
combustion tube, 550mm. long, 15mm. in internal diameter, 
and closed at one end. The open end is fitted with a 
eaoutehoue stopper, through which pass a porcelain tube, 
250mm. long and 6mm. in diameter, a glass tube conveying 
the products of combustion to the absorption apparatus, 
and a thick platinum wire. The platinum wire is con- 
nected inside the combustion tube to a finer platinum wire, 
which surrounds the porcelain tube in a spiral coil and 
finally passes down through the porcelain tube to the 
exterior, the lower part being composed of thicker wire. 
The oxygen or air is led into the combustion tube 
through a glass side tube, which is attached to the porcelain 
tube outeide the stopper by means of indiarubber tubing. 
In carrying out a combustion, the boat containing the 
substance is placed at the closed end of the tube, a roll of 
copper gauze about 60mm. long is placed next, the india- 
rubber stopper carrying the tubes and platinum wire is 
inserted, and the glass delivery tube is attached to the 
absorption apparatus. Pare dry oxygen is passed slowly 
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through the tube, and the electric circult is closed through 
a regulating rheostat. The current is increased until the 
wire becomes red hot, and the roll of copper gauze and the 
boat containing the substance are then heated by means of 
а gas flame. The time required for a combustion is usually 
about half an hour. The amount of electrical energy con- 
sumed is about 35:6 amperes at 54 volts during the time 
when the highest temperature is maintained. The second 
form of apparatus described differs in being composed of a 
somewhat longer combustion tube, which is open at both 
ends. Both forms of apparatus are fully described with the 
aid of diagrams. The results of a series of combustions are 
quoted for the purpose of illustrating the applicability and 
accuracy of the method, and an account is given of the 
precautions which must be observed in the combustion of 
substances containing nitrogen, halogens, or sulpbur. 


7, 800-Kw. Turbines.—The New York Edison Com. 
pany has concluded negotiations for two 7,500-kw. turbo- 
generator units for the illumination of the city. This 
plant is to be installed in one of the largest and most 
up-to-date American central stations—Waterside station 
No. 2, whiob, it is stated, will ultimately contain 10 units 
of the same size. The compaotness of the new unit is 
evidenced by the small space it requires. Roughly, ita 
over-all dimensions are: length 50ft., width 171t., height 
15ft.; floor space 850 square feet per unit net, or 118 
square feet per kilowatt, this being less than a half of the 
area occupied by the engine type units. A condenser 
of the surface type will be located beneath the turbine 
in the foundations proper. The makers state that tbis 
arrangement is in all respects equivalent to that claimed as 
the special property of the vertical type of turbine, which, 
the makers of the latest type state, needs considerable 
extra space for condenser and turbine auxiliaries. The 
new turbines will operate at 175lb. steam pressure 
approximately, 28in. vacuum, and 100deg. superheat, the 
normal speed of the unit being 750 rpm. Under these 
conditions the economy of the new unit is calculated at 
about 161. per kilowatt-hour at full rated load. There 
will be a minimum overload capacity of 50 per cent., or each 
unit will be capable of developing full rated load without the 
use of a condenser. A distinctive feature is that the turbine 
gives its beat economy at about full rated load, although 
a large overload capacity is at all times instantly available 
when required without material sacrifice of efficiency. At 
this maximum load each turbine will develop over 
15,000 h. p. at the shaft, which is reckoned as being the 
- greatest amount of power ever developed in a single prime 
mover in stationary service. The direct-connected turbo- 
generators will be of standard Westinghouse construction, 
delivering 6,600-volt three-phase current to the high-tension 
network at a frequency of 25 cycles per second. The gene- 
rators will follow the new enclosed construction, thus elimi- 
nating the hum associated with high-speed turbo-generators. 
The efficiency at full rated load approximates to 974 per cent. 
Each generator will be capable of sustaining for several hours 
an overload capacity of 50 per cent. within reasonable tem. 
perature rise. Ae illustrating the rapid advance of the 
turbine, it may be mentioned that when, only a few years 
ago, Waterside station No. 1 was equipped with Westing- 
house vertical three-cylinder compound reciprocating 
engines of 3,500 kw. capacity, these were probably the 
highest type of large engine construction. It may be noted 
that simultaneously with the action of the New York 
Edison Company, three Westinghouse turbine units of the 
same size bave been adopted by two large Brooklyn power 
stations, the Brooklyn Heights Railway Company having 
ordered two of these units and the Brooklyn Edison Com- 
pany another. 


üLong-Distanoe Telephony.—The American Telephone 
Journal published recently an article by Mr. Newton 
Harrison on the loading of telephone lines for long-distance 
service. The article is a description of the system of Prof. 
Papin of introducing inductance into a telephone line in order 
to secure the transmission of speech over long distances. 
The amusing featare of the article, however, is that the 
illustrations are absolutely contradictory to the text. The 
author explains how the characteristics of a musical 
note depend upon the instrament prodacing it. He says: 
"In other words, if the note C is heard from the piano, 
violin, or cornet, although it is exactly the same number 
of vibrations per second from each instrument, the over- 
tones or harmonics, as they are also called, unerringly 
point to the different sources of sound. The number of 
overtones and the character of them produce the distic- 
guishing difference. ‘Timbre’ (variations in voices and 
sound) is thus due only to overtones, and not to the neces- 
sary vibrations which constitute the note itself. And in 
this respect it is possible to understand the peculiarities of 
the human voice ; why, in a sense, personality is associated 
with it; why the voice is the means of identifying the 
owner. The number of overtones are the distinguishing 
feature in connection with the volume of sound produced. 
A rich voice has magnitude and many harmonice. 
A thin voice, a piping treble, is without volume 
or sofficient overtones to make it pleasant. It is 
this which marks the difference between voices, and for 
that reason telephony cannot consistently succeed unlers 
the preservation of such tones becomes one of ite greatest 
object." The author would seem to have then given his 
article to an untechnical artist in order to illustrate these 
overtones. The result is as shown in the accompanying 


WAVE SUPPLIED WITH OvER-. 
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illustration, in which the overtones are shown as vibrations 
of the same frequency as the principal tone but of increased 
amplitude. The other illustrations showing how the 
amplitude is redaced in long-distance transmission are also 
drawn with the same idea, and there is nothing in them 
to explain that certain high-frequency vibrations are more 
apt to be damped down on telephone lines than other 
notes with a lower frequency. 


Electrical Progress in Mexico.— We have previously 
alluded to the rapid expansion that has lately taken place 
in Mexico in the use of electricity for various industries, 
the abundant water supply of the country enabling elec- 
trical energy to be employed in cases where the cost of 
steam would be prohibitive. One of the largest industries 
to benefit by this state of affairs is mining. Recently an 
electrical plant has been installed to supply the important 
regions of Necaxa and El Oro. The transmission line is 
100 miles in length, and the station is designed for a 
capacity of 80,000 h.p. Apparently, it is proposed to run 
electric railways from the mining regions for the conveyance 
of theore. The Rosa Amarilla copper mines, in Gaudaljara, 
which have suffered in the past through the cost of power, 
now contemplate the erection of а large hydro-electric plant 
to be used both for operating the mine machinery and also 
for a railway to the Pacific port of Navidad. It is noticeable 
that an American concern is again to the fore in this oon- 
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nection, a company from the States which has an intereat 
in the mines having applied to the Federal Government 
for a concession to build the plant and railway. 
Another concession for power development for mining, 
irrigation, and railroad is that obtained by a company in 
the State of Jalisoo. The inland mountain lake of Chapala 
holds sufficient water to irrigate 300,000 acres of fertile 
soil in the valleys below, and to furnish several hundred 
thousand horse-power for industrial purposes. A power 
plant is to be constracted on the Santiago River near by, 
and transmission lines will run through the richest mining 
regions in the vicinity. The Santiago River has a variable 
fall of 20ft. to 30ft. per mile, and the utilisation of its 
water for electric transmission is rapidly being appreciated 
by mining companies. The famous Perez concession for 
using the waters of this river has recently come into the 
hands of a company that is constructing a power plant 
to transmit electricity to the city of Aguascalientes, 
a distance of 110 miles. It is proposed to develop 
50,000 h.p. at once. This will be sold to mining and 
irrigation companies along the route, and also to street 
railway companies in the terminal clty. At Velardena, in 
Durango, extensive hydro-electric improvements are being 
made by American engineers to operate new smelters and 
to drive mining machinery, the mountain streams furnishing 
the power. In many other parts of Mexico schemes are 
being devised to turn to good account the energy stored in 
her mountain streams. The alm of the companies is to 
combine transportation, lighting, and mining operation in 
one enterprise. In a few instances the grouping of mines 
in one locality has justified the investment of large 
capital in hydro-electric enterprises independently of other 
uses; but in some districts the transmission lines have 
their terminals in distant cities where electricity can be 
sold in bulk for industrial and lighting purposes. The 
effect of this policy upon mining interests in Mexico bas 
already been demonstrated in a number of instances. Rich 
mining regions that were formerly neglected have gained 
a new value, and are being developed with great rapidity. 
Mining camps are springing up all along the transmission 
lines, aad several of the pioneer companies have had to 
enlarge their electrical plants to keep pace with the demand 
for power in mining. It is tolerably evident from this that 
there will be a good demand for electrical machinery and 
equipment, and though, from their contiguity, our American 
cousins must have a certain advantage, it behoves Eoglish 
manufacturers to see that Brother Jonathan does not 
appropriate the whole of the prize. 


Fessenden's Wireless Telegraphy.—Some patents 
recently granted in the United States to Mr. R. A. 
Fessenden, of Washington, relate to improvements in his 
system of wireless telegraphy. Several interesting pheno- 
mena have been observed in connection with systems of 
wireless telegraphy such as this. One is that under certain 
conditions, not yet fully understood, the pitch of the 
transmitted speech may be raised, sometimes one octave 
and sometimes two octaves. This only occurs, however, 
with certain methods or with certain adjastments, and 
may in most cases be obviated byaltering the adjastments, 
but it does not in any case seriously affect the distinctness of 
the speech. Another point of interest is the extreme clear- 
ness and sharpness with which the speech is transmitted, the 
sound arriving at the receiver as though a person at hand 
were speaking, except where a transmitter is used for 
varying the field excitation. One cause of this clearness of 
articulation is found in the fact that the capacity effect, 
which is so prejudicial to good speech, is absent in the trans- 
mission of electromagnetic waves, and the bigher harmonics 
Qf the voice are trarsmitted without distortion. An appa- 


ratus shown in the accompanying illustration, which we 
reproduce from the Western Electrician of Chicago, is 
employed, consisting of a high-frequency generator (18) 
and a transformer in connection with the generator in 
order to raise the voltage. A double spark-gap is used, 
one of the terminals (25) being connected to the trans- 
former and the sending conductor, the latter connection 
being formed, if desired, by switch (24). The other 
outer terminal (23) is connected to earth and to the 
opposite terminal of the transformer. The intermediate 
terminal (21), which is electrically connected to the sending 
conductor, is attached to a diaphragm (22)—as, for 
example, the diaphragm of a transmitter. On exciting 
the transformer a discharge may be caused to pass from 
the terminal 25 to the terminal 21, and thence to 
terminal 22. The potential across the terminals 25 
and 23 may be made to have any desired value by 
regulating the potential of the transformer (19) or the 
current flowing in the field circuit containing battery (26) 
and adjasting the resistance (28). If the switch (24) be 


left open, the potential of the intermediate terminal (21), 
and, therefore, that of the upper portion of the sending 
conductor, will vary with the position of the terminal 21, 
and on the vibration of the diaphragm — caused by 
sound waves—the intensity of the radiation from the 
sending conductor will be caused to vary in a manner 
corresponding to the sound waves. The apparatus may 
be used for the transmission of words by closing the 
switch (24) and adjusting the terminals of the spark-gape, 
so that no discharge passes between terminals 25 and 21, 
but mainly between terminals 21 and 23. This arrange- 
ment is stated to give good results, as the radiation from 
the sending conductor will vary as the gap between the 
terminals 21 and 23 varies with the movement produced 
in the diaphragm by the sound waves. The resistance (28) 
may be so constructed as to form a flexible support for 
the terminal 25. We observe that another patent granted 
to Mr. Fessenden relates to а form of receiver called a 
“liquid barretter,” in which both the highly oscillatory 
currents to be detected and the constantly flowing current 
from a local source flow through a constricted conducting 
fluid path, and the highly oscillatory currents produce a 
change in the amount of current flowing through the local 
circuit. 
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ELECTRIC 100-TON CRANE AT DUBLIN. whose works are at Nuremberg, Bavaria, and was started 
to work in the middle of last June. "The electrical equip- 
ment was supplied by Messrs. Siemens Bros. 
The illustrations herewith show the general construction | The rotating part of this gigantic crane (Fig. 1) consista 
and electrical details of a new crane recently completed for | of a vertical crane post with a double crose-arm. The 
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F16. 1. —1he 100-ton Electric Revolving Crane as erected at Dublin. 


the Port and Docks Board of Dublin. The crane, which ie | lower part of the crane post reste in a cylindrical bearing, 
whilst the weight and horizontal pressure is borne by 


of the revolving tower type, is built for a normal load of 


Fo. 2.—Siem 2. m 60- B. t! P. Motor driving Mato Hoisting Gear. Ihe electrical, у released brake can be seen. 
means of 30 rollers on a bearing fixed to the trestle 


100 tons, and bas been successfully tested with 150 tons 
It was built and erected by the Vereinigte Maschinenfabrik 
Augsburg und Maschinenbaugesellachaft Nuernberg A. G., 


surrounding the crane post. The gear for hoisting aud 
for working the traveller (Fig. 2) is in the machine 
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room, which, together with the counter-weight, is 
erected on the short cross-arm. The traveller (Fig. 3) 
runs on the long oross-arm between the two main supports 
which are connected to each other by a horizontal bracing ; 
this arrangement ensures a greater rigidity of the rides 
than the usual construction. An auxiliary hoisting 
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greatest radius for 150 tons, 75ft. The working speed is 
when holsting 150 tons, 5ft. per minute; 50 tons, 10ft. per 
minute ; 20 tons, 20ft. per minute ; speed of traveller, 28ft. 
per minute. Time taken for a complete rotation, eigbt 
minutes. The crave is used for loading large and heavy 
articlee—for instance, boilers, machines, guns, etc. The 


Fia. 5. —View of the Travelling Gear, showing Motor. 


apparatus of 20 tons working capacity and 30 tona 
maximum carrying capacity is erected on the traveller. 
The slewing mecbanism (Fig. 4) is arranged on the upper 
platform, at the juuction of the crane post and the cross- 
arm. The driving cab from which the crane is operated, 
by means of the controllers, is situated between the main 
From this spot 


supporte of the cross-arm, near the centre. 


trial movements made singly and in combination, with the 


loaded crane, were carried out to the complete satisfaction 
of the purchasers. The ports of Hamburg and Emden 
possess already five cranes of the same type, which were 
also supplied by the same makers. 


The electrical equipment supplied by Messre. Siemens 


Bros. is of the 500-volt continuous-current type, and the 


Fic. 4. —Motor-Driven Slewing Gear for Dubliu 1C0-ton Crane. 


the driver has a good view over the working field of 
the crane. Conveniently arranged staircases lead to 
the machine-room and to the platforms on the cross- 
arm, as well as to the driving cab. The chief 
dimensions of the crane are as follows: greatest 
height of the load hook above quay wall, 70ft.; greatest 
hoisting height, 100fo.; greatest radius for 20 tons, 80ft.; 


motors are specially designed for crane work. The horse- 
power of the motors and their speeds are as follows: The 
main lifting motor is of 60 b. h. p., and runs at 650 r.p m. 
This motor, with its gear and electrically-controlled band 
brake, is shown in Fig. 2. The auxiliary lifting motor is 
placed on the traveller itself. This motor is of 40 b.b.p., 
and runs at 650 revolutions, Its position on the traveller 
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is shown in Fig. 5. The travelling motion motor is of 
50 b. h. p., running at 750 revolutions, while the slewing 
motion is worked. as shown in Fig. 4, and is a 15-b.h.p. 
motor running at 570 revolutions. "The controllers are of 
Messrs. Siemens Bros. and Co.'s standard M. C. complete 
reversing type, fitted with hand-wheels, indicating the off” 
position. The lifting controllers have a greater number of 
points of control on the lifting side than on the lowering 
side. The slewing and travelling controllers have the same 
number of points on each side. The regulating resistances 
for the main lifting motors are of the grid type, but all 
the other motors are equipped with resistances of Messrs. 
Siemens's brick type. The electrically-controlled brakes on 
each motion are series wound, and are designed to hold the 
loads should the current be accidentally interrupted. "The 
switchboard is simple in design, with an iron frame and 
a double-pole switch and two single-pole fuses for each 
motor. 

The supply of motors for crane work is a speciality of 
Messrs. Siemens Bros., who have adopted a new system of 
rating based on their experience in such electric driving. 
A few words as to this rating will be of interest. It is, of 
course, clearly understood that with cranes, hoists, capstans, 
and other machinery of this class, the work demanded of 
the motor is of a very intermittent nature. The actual 
size of the motor required for any particular motion of a 
crane depends entirely upon how intermittent this work 
may be. It is evident that the controlling factor is the 
ratio between the period during which the motor is giving 
out power and the pericd for which it is remaining idle. 
In the case of the lifting motor of a jib crane handling 
general cargo out of ship into truck or vice versd, Messers. 
Siemens Bros. find that this ratio, on the average, is about 
1 to 8. That is to say, for every minute during which the 
motor is exerting ita full power there is a corresponding pause 
of seven minutes during which the motor is at rest. These 
figures are in the nature of an average taken over a whole 
day’s work. It is evident, therefore, that a motor which will 
work under these conditions without overheating or sparking 
from the electrical point of view is amply large enough for 
the work required, and such a motor should be selected 
from the column in the firm's motor tables headed one- 
eighth load factor.” For the convenience of sub-division, 
they have arbitrarily taken a period of 12 minutes as being 
the time taken for one complete cycle of operations, so that, 
upon this basis, a motor which was rated to give out its 
full power for 14 minutes and then allowed to rest for 
104 minutes would be working at a one-eighth load factor— 
that is, one-eighth of 12 minutes’ working and seven eighth 
of 12 minutes’ resting. 
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The above period of 12 minutes can be varied within very 
wide limits without materially affecting the final result, the 
limit as to the maximum time of working depending on the 
size of machine. In crane work generally, the time for a 
complete cycle of operation is almost invariably considerably 
under 12 minutes, being more of the nature of a one or two 
minutes'cycle. In some cases, however, of crane and other 
intermittent working, a motor may have to work at full load 
continuously for much longer periods than the limits of 
the load factor rating would permit. For instance, it is 
possible for a machine to have to work for two bours con- 
tinuously and then rest for 14 hours, thus calling for a 
machine to work at apparently a one-eighth load factor, 
whereas another motor may have to work for 14 minutes 
continuously and rest 101, this also being a one-eighth load 
factor. Taking as an example motors to give 23 b.h.p. at 
about 400 r. p.m., with a temperature rise at no time to 
exceed, say, 80deg. F., to satisfy the first case it would be 
necessary to use a Siemens 15:2 size motor, wher3as the 
second could be met by а 11 C. size—that is, a machine 
three sizes smaller. In the first example the period of 
work is so long that the motor has ample time to heat up 
before it has an opportunity to cool down during the rest, 
whereas in the second case the heat generated during the 
short run has time to dissipate itself during the pause 
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which follows. From the above it will be seen that, 
although the apparent load factor under which the two 
machines have to work is the same, the length of run is 
an important consideration, and bears very largely upon 
the size of machine required. It should be noted that the 
smaller sizes of motors attain their full heating limit much 
more quickly than the larger sizee, owing to the greater 
weight of material in the latter and the rather higher 
efficiency. On the other hand, however, the radiatiog 
surface per watt lost is rather greater in the smaller motors 
than in the larger, and, therefore, although they heat more 
quickly, they also cool down more quickly. It will be 
seen, therefore, that in selecting crane motors two factors 
must be considered—firstly, the actual intermittency of 
the load; secondly, the period for which the motor may 
be called upon to do its fall work without stopping. 

Regarding the rating at which the firm usually put 
forward motors for crane work, providing the speed at 
which the various movements of а crane or other piece of 
apparatus working intermittently are required to work is 
definitely known, it is fairly easy to calculate approximately 
the load factor at which the motors will have to work. For 
instance, taking a jib crane lifting and slewing by separate 
motors, a complete cycle of operations would be as follows: 
adjusting and hitching on the load, raising the load, slewing, 
lowering the load, unhitcbing the load, raising the empty 
hook, slewing back, lowering the empty hook. As a matter 
of fact, raising and lowering the load and slewing are 
frequently performed together, but, as far as the motors 
are concerned, this is immaterial. By adding up the total 
periods of time during which the motors are called upon 
to give out their fall load—of course, making due allowance 
for the time they are on light load raising the empty hook, 
etc.—and dividing the total time of a oye by this figure, 
the load factor will be obtained. Lifting motors almost 
invariably have to work at lower load factors than slewing, 
as the latter are practically always working at full load while 
in operation. For liftiog motors the load factor may vary 
from. about one-third for grab coaling cranes down to one- 
twelfth, or less, for general merchandise cranes, and 
the slewing motors respectively one-half down to one- 
eighth. These figures naturally depend upon circum- 
stances. It ie, however, inadvisable to assume a 
lower rating than about one-eighth load factor, as 
mechanical considerations regarding the spindles and 
possible sparking at the commutator then becomes 
important. For shop and overhead travelling cranea a 
one-sixth load factor for lifting and cross traversing, and 
one-fourth load factor for travelling, suitably meets the 
conditions of average practice, and for capstans and winches 
one-sixth to one-fourth load factor is a fair allowance. Only 
in very rare instances do conditions demand a higher rating 
than one-third. 

The tables supplied by Messrs. Siemens Bros. show how 
the maximum horse-power of their different motors can be 
varied according to the load factor. 


———— 
THE COOPER HEWITT MERCURY VAPOUR LAMP. 


Not so many years ago the transmission of electric 
current through gases was merely a scientific experiment 
which, although an interesting study for electricians and 
physicists, had no actual value from the commercial point 
of view. Ав far back as 1860 it was known that electric 
light could be generated by passing current through 
mercury vapour, but it remained for Mr. Cooper Hewitt to 
construct a lamp which would be at the same time service- 
able and efficient. When the lamp was first shown at the 
commencement of this century it aroused the greatest 
interest throughout the world (it was described in our 
columns in January, 1903, vol. xxxi, p. 87). Since then it 
bas been developed on commercial lines with great succese. 

The latest type of lamp (Fig. 1) consists of a glass tube 
to which is sealed a condensing chamber. Into the glass 
tube the current is led through platinum wires sealed into 
the glass. Mercury is always used for the negative 
electrode, and either more mercury or any other metal 
like iron or copper for the positive. The tube is 
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exhausted to a high degree and sealed. The length 
of the lamp is about proportional to the voltage— 
i^, the 50-volt type is about half the length of the 
100-volt type. The current passes through a small 
inductive resistance consisting of several hundred 
turns of wire round a laminated core. From this coll 
it passes through a regulating resistance to the lamp. 
The other pole goes direct to the lamp. When 
the line potential is put on, the lamps do not imme- 
diately start burning. This is due to the great reluctance 
of the negative. In order to reduce the resistance, Hewitt 
uses a disintegrating electrode such as the mercury itself, 
which is the best material for tbe purpose. It steams away 
from the surface, condenses again on the walls of the tube, 
runs back to the negative, and can, therefore, be used over 
again. To bring the electrode to a state of disintegration, 
it can either be connected to the positive and then separated 
from it, or else by putting a high tension on this negative 
electrode. Physically expressed, the mercury has an 
extremely high starting but a very low running potential. 
The starting potential or it may be called the breakdown 
potential, is & good many thousand volts, possibly 6,000 or 
8,000 in some cases, or even 15,000 to 30,000 volts, whilst 
the running potential—that is, the drop across the negative 
electrode in a burning lamp—is only about five. Once the 
lamp has been made conductive by means of the break- 
through of the dielectric on the surface of the negative — 
that means when the negative has been brought to a state 
of disintegration—tbe lamp conducts extremely well. The 
usual method of starting the lamp is by tilting it until 


of the disintegration is. The size of the disintegrating 
particle depends apparently upon the amount of current 
passing into the vapour. Inlamps of large diameter a dark 
space can be seen above the negative. This space, 
apparently, increases as the pressure of the gas in the lamp 
decreases and its temperature is lower than that of 
the luminous vapour. This is evident from the decidedly 
increased condensation of that portion of the walls of 
the lamps when burning at a low amperage. The vacuum 
in the lamp must be good, as otherwise the efficiency will 
be reduced. Under normal conditions, the drop in voltage 
at the negative terminal amount to five to seven volts, and 
at the positive terminal to about seven to nine volts. If 
mercary is used as the positive electrode, the drop will be 
increased by a few volts. As thie is always greatest when 
the lamp is cold, the starting curve of the lamp is, in con- 
sequence, ratber exceptional. It rises first, then drops, 
then rises again, and finally remains steady. This variation 
is caused by the rising curve of gas potential affecting the 
descending potential curve of the positive electrode. 

The efficiency of the lamp is very great, amounting to 
about 55 to 45 watt-candles, or about eight times the 
efficiency of incandescent lamps. Further, the extent of 
the lighting surface obviates the use of reflectora, shades, 
etc., as there are no deep and accentuated shadows. The 
most important point about the lamp is that it emits rays 
which do not fatigue the eye. The light is exceedingly 
actinic, and is, in consequence, of great value to photo- 
graphers and lithograpbers. Experiments have been carried 
out with the view of making the colour of the light more 
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Fic. 1. The latest form of Cooper Hewitt Mercury Lamp. 


there is a thin stream of mercury all along the tube, 
thus directly connecting the two electrodes, as mentioned 
above. This starts the disintegration of the negative, and 
when the lamp has been returned to its original position it 
will burn without further attention. The actual process 
which takes place when the lamp is burning is extremely 
difficult to explain. Dr. von Recklinghausen describes it 
as follows: The most plausible explanation of the process, 
although perhaps not tenable from a physical point of 
view, is that the current enters the lamp at the negative 
electrode, and then passes after disintegrating the mercury 
into the vapour, and thus up to the positive electrode.” 
Another method of starting the lamp was shown by Cooper 
Hewitt in 1902. The negative electrode is brought to 
disintegration by means of an auxiliary positive electrode. 
With a suitable voltage the current then jamps over to the 
main positive electrode and the auxiliary is then cut out. 
The Cooper Hewitt lamps burn without flickering, but a 
certain movement isnoticeable at the negativeelectrode. The 
cause of this is that the current passes from the surface of 
the mercury into the vapour by means of exceedingly 
small bright particles which move about the surface like 
will-o’-the-wisps. Small pits or depressions of about 
тїп. to lin. in depth are also visible on the mercury 
surface. It seems as if the vaporised particles of mercury 
are searching for spots having suitable surface voltage or 
temperature only to destroy them when found. By adding 
suitable elements to the mercury these particles can be 
collected in a ring round the glass, or they will adhere to 
a platinum wire placed on the surface of the mercury, but 
after 4 few hundred hours the section of the wire decreases 
to a very great extent, which shows how great the reaction 


pleasing. This can be done either by adding red rays from 
the sources of light, such as incandescent lamps, or by 
fluorescence—: e, by transforming some of the mercury light 
waves into red wave-lengths. Rhodamin on silk is very 
suitable for that purpose. There is, of course, a certaiu 
amount of light lost in this modification, but by expending 
about 25 per cent. for this purpose a very pleasant illuminant 
is attained. 

Many attempts have been made to manufacture other 
lamps similar to the mercury vapour type but using different 
metals. The difficulties encountered, however, were too 
great. Mercury is an ideal electrode as far as disintegration 
and regeneration is concerned. If other metals are used, 
diffieulties arise in the regeneration of the negative, for 
they do not run back to the negative, as is the case with 
mercury. The glass also becomes affected, especially in the 
case of alkali metal, and the resistance of the gases makes 
it problematical as to whether a commercially successful 
lamp can be made except with mercury. Some lamps have 
been made lately of fused quartz glass, which allow all tbe 
ultra-violet rays of mercury vapour light to pass through 
instead of absorbing them, as is the case with incandescent 
lamps. This feature should be of very strong importance 
for the Finsen medical treatment. 

‘With good treatment the life of a Cooper Hewitt lamp is 
very long; some have been used for over 15,000 houre. 
The decrease of light in good lamps amounts to about 
20 per cent. daring the first 1,000 hours, after which the 
candle-power remains constant. It is important not to 
burn the lamps with excessive pressure. This can be 
regulated by the resistances, of which the induction coil 
forms the most important part. The function of the coil 
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can be explained as follows: There is a disinclination on 
the part of the negative electrode to remain in a state of 
disintegration. This is shown by the increase of resistance 
and the consequent decrease of the passing current. The 
momentary decrease of current causes an increase in pres- 
sure in the induction coil, which in its turn increases the 
process of disintegration in the electrode. The small 
variations are not noticeable at the ammeter for the 
reason that they take place so very rapidly. For 110-volt 
circuits the best practice is to use 75 to 80-volt lamps; 
the remainder of the voltage is absorbed in the resistance. 


Vol i's 


If smaller lighting units are desired, two lamps each of 
40 volts are connected up in series. Smailer units usiog 
less than three amperes are, on account of the difficulties 
with the electrodes, not practicable. Larger lamps offer 
difficulties to the glassblowers. 

With the old types of lamps great difficulties were expe- 
rienced with the heat produced by the current and the 
consequent increased density of the vapour. If the lamps 
were not water-cooled, they burned very unsteadily. They 
were affected to a very great degree by the temperature of 


Fic. д. 
the surrounding atmosphere as well as by the voltage 


variations in the circuit. In consequence, the strength of 
the light varied considerably, and the lamp went out and 
could not be easily started again. This could have been 
corrected by the use of large resistances, but the com- 
mercial efficiency of the lamp would have been greatly 
reduced. Cooper Hewitt paid particular attention to the 
construction of a lamp which could be highly efficient and 
burn steadily with a very small resistance in circuit. He 
found that it was necessary to maintain the vapour at a 
fairly constant degree of density, and offected this by 


adding a cooling chamber of suitable dimensions to the 
lamp. The cooling chamber operates at the condenser for 
the disintegrated mercury and influences at the same time 
the density of the vapour. As the condactivity of the 
vapour is dependent on the density, the condensing or 
cooling chamber plays a very important róle in the lamp. 
The curve (Fig. 2) is that of an ordinary 50-volt lamp, 
such as is used when two are run in series on a 110-volt 
circuit. The efficiency of the lamp is highest when the 
current amounts to about three to four amperes. Bot 
apart from this, it is important to regulate the lamps for 
this current, as they are less affected by variations of the 
supply voltage or by the temperature changes of the sur- 
rounding air. If the lamps are used with excessive current, 
there is a visible contraction of the luminous column. This 
is also noticeable (with large lamps) when the current 
decreases. In fact, the section of the luminous vapour 
column increases when the current increases, and decreases 
when the density increases. If proper terminals are pro- 
vided, the current can be increased until the high tempera- 


ture melts the glass. 
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In order to determine the influence of density on con- 
ductivity, Cooper Hewitt made, with the assistance of A. P. 
Wills, the following experiment: A lamp was in an 
equally-heated air-bath, the temperature of which was then 
varied until the vapour in the lamp reached the desired 
density. The current was switched on, and simultaneously 
the drop of voltsge between the point D and C (Fig 3) 
measured. In order to avoid new ''negative electrodes," 
this measurement had to be made by means of a static 
voltmeter, E. All the experiments showed tbat the vapour 
density did not immediately change under the influence of 


the electric current; in faot, there was sufficient time to 


measure the drop of voltage in the vapour which had been 
produced by the air-bath. The pressure—: e., the density 
of the mercory vapour—was obtained from tables, and they 
were found to correspond with the temperature readings of 
the lamp and air-bath, which were measured by thermo- 
meter at C and galvanometer at B. The readings indicated 
that the pressure per centimetre was directly proportional 
to the density of the vapour, and inversely proportional to 
the diameter of the tube. With а given density vapour 
and given current the section of the luminous column 
assumes a certain dimension, which decreases as the 
density increases. The curve (Fig. 4) shows the pressure 
in volts per centimetre with different vapour pressures and 
different currents. With smaller tubes similar curves are 
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obtained, with the exception that the rise is steeper and 
the curves come somewhat higher. It is evident that for 
vapour pressures above 4mm. the curve of voltage per 
oentimetre and of vapour pressure is represented by two 
straight lines forming an obtuse angle. The position of 
this point of intersection is dependent on the diameter of 
2 e and also on the current. The pressure at this 
nt is 


A; = —= 


V/D 
where J = amperes, 
D = diameter in centimetres. 

From this point onwards the walls of the tube do not 
seem to affect the section of the vapour column. But, as 
p mentioned, the diameter of the luminous column 

ecreases as the pressure increases. The accompanying 
curves (Fig. 4) shows the relation between the volts per 
centimetre and the current with 1mm. pressure. It indi- 
cates elearly that by increasing the current the conductivity 
is also increased. Probably the explanation of this is that 
by increasing the current more heat is produced in the 
vapour column. The heat drives some of the vapour out 
out the column, and increases thereby the conductivity of 
the latter. It is, of course, assumed that there is sufficient 
space in the lamp to hold those particles of vapour which 
are not acted upon by the current. The next curve shows 
the relation between the voltage per centimetre and the 
diameter of the tube, the pressure remaining the ssme— 
namely, imm. From this curve it can be seen that the 
effect of the walls of the tube on the section of the luminous 
column is greater with tubes of small diameters than with 
those of large diameters. Although these laws which 
Hewitt has discovered apply only to the mercury vapour, 
it is more than probable that they will also hold for 
other vapours. 

It is not the purpose of this article to deal with the 
actual application of the Cooper Hewitt lamp. Photo- 
graphers and lithographers have found that, instead of 
using 25 to 50 amperes with arc lamps, they only need 
about three amperes with the Cooper Hewitt lamp, and at 
the same time can obtain better resulta on account of the 

ht being so evenly distributed all over the tube. The 

asion of the light and the absence of red rays, which are 
well known to fatigue the eyes, make the lamp especially 
suitable for machine shops and drawing offices. The 
Cooper Hewitt Electric Company (represented in this 
country by the British Westinghouse Company) supply 
lamps for general illumination or for special purposes. 


approximately, 


NOTES ON AERIAL POWER LINES. 
BY СНЕ, 


The probable introduction of overhead high-tension 
power transmission lines in this country brings into 
3 the necessity for the consideration of several 
mportant factors in the design and construction of aerial 
lines, with which very few engineers have had experience, 
and in these notes it is proposed to consider the problems 
underlying the elementary principles of the construction of 
line wires and their supporte. 

Obviously, the supports and lines are subjected to various 
stresses for which provision must be made when designing 
the same. These stresses are: (1) stresses due to the weight 
of the conductors and any accidental overload, such as 
accumulation of snow and ice; and (2) stresses due to the 
lateral pressure of the wind on the poles and wires. In 
addition to these stresses, the poles are more or less affected 
by the effects of vibration. 

Dealing with the design of the poles first, and consider- 
ing only poles of wood, it is clear that the former stresses 
introduce a compressive or crushing force, whilst the 
tension in the wire due to its weight and sag, as well as 
the wind pressure, introduce a flexing strain. If the pole 
is sufficiently strong to withstand the flexing stress, there 
is not much danger due to the compressive or crushing 
force, especially as & very large factor of safety is introduced. 
Then, again, when the track is a straight line and the spans 
‘are equal in length, the longitudinal tensions on any support 


balance each other, so that the polos have only to resist the 
weight of the wire and the wind pressure. It is also clear, 
from first principles, that a pole subjected to a horizontal 
force tends to bend in the direction of the foroe, one side 
being in compreesion whilst the other side is in tension. 
In practice the shape of the pole is that of a truncated 
cone, and it may be shown that the taper for a conical pole 
to satisfy ordinary working conditions should have the 


relation 
d, = $ di, 


in which di and d, are the diameters of the top and bottom 
of the pole. If the diameter of the pole at the point of 
application of force is equal or greater than two-thirds of 
the diameter of the pole at the surface of the ground, the 
point of rupture would occur at the surface of the ground, 
whilst if the diameter at the bottom of the pole is less than 
3 times the diameter at the top, the pole tend to break 
above the ground line, and be inferior to the strength 
indicated by the diameter at the top of the pole. 

In dealing with the forces acting on the pole, it is best to 
treat the problem as if the pole were a beam fixed at one 
end and loaded at the other, and if : 

4 
2 


І Ье moment of inertia of the section =~ 64 


T, = resistance to rupture per unit section of the material; 
h= height of the point of application above the ground ; 
С == distance from the centre to the fibre under maximum 
stress = 3 d. r (radius); 

F the horizontal force or the resultant tension in the wires 
which a pole will support at the instant of rupture, 
when it occurs at the ground level ; 

the moment of resistance, M, is given by 


T d 
TI I. 64 
M = 215 AIT 
c $ d, 
=7 h T, 7864 75 Ti. 
52 
The moment of the force applied is 
M=Fh 
. F h='7854 r? T, 
— T? T, 
= 4 Or T das T, 
xd e 52 * 
4 F h 32 F 
and Т, = v or = dj 
ind d,-2/98Fh */1018F 
т T, T, 


The generally accepted valaes of the tensile strengths, 
T,, for the woods most commonly used for poles are as 
follows: chestnut, 7,0001, to 13,0001b. ; cedar, 11, 500lb.; 
yellow pine, 5,0001Ь. to 12,0001b.; redwood 11,000}. In 
practice only a fraction of these values are taken, so that in 


the above formule - T, should be substituted for T,, and 


п, which is the “factor of safety,” is usually taken as 10. 
We thus have for working values of F, T,, and d, 


F = 0:00982 ч 
(018 ЕЛ 
c 


— 


" `h 
„ | 
2 Т, 


For corner poste, ав when there is а change in the direction 
of the line—i e, when the track is not a straight one—the 
resultant of the line tensions is not zero, and an additional 
force is introduced tending to deflect the post, the magnitude 
and direction of which are readily determined by application 
of the principle of the parallelogram of forces. Also, when 
two adjacent spans are not of equal lengths, although the 
track is a straight one, there is an unbalanced tension. 
The graphical solution in the case of corner posts is given 
in Fig. 1, in which O R is the resultant of the equal but 
inclined tensions, О A and ОВ or T, and if 0 be the 


T, 
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supplement of the angle contained by the wires we have— | Combining equations (1) and (3) we have 


sin 0 Pw? 

- = | эе 4 

OR - T, d L=1(1+ 5%) (4) 

2 The tension at either support is given by the equation 

2 sin — cos – F. -Frus (5) 
=T in which ws is a quantity equal to the weight of the wire 
; 0 for a length s equal to the deflection ; n in cases, 
сис however, where the deflection is very great, F, does not 
0 sensibly differ from the horizontal tension, F, at the lowest 
=2T,sin -. int, and no serious error would be introduced by using 

2 instead of F,. Now, equation (5) may be written 


To counterbalance this effort, the pole must be either 
stiff enough to stand the bending moment, or else the top 
of the pole must be anchored in an opposite direction to 
the resultant stress by means of & guy-wire or rod. If the 
track is on a slope, so that there is a difference of level 
between the two supports of a span, there will aiso be an 
unbalanced tension to take into account. Should a wire on 
one side of a post become ruptured, an additional tension is 
introduced on the other side. 


A R 


Fic. 1. 


The Board of Trade regulations (Clause 17) for 
securing the safety of the public under the Electric Light- 
ing Acte, 1882 and 1888, set forth that Every support for 
an aerial line shall be of a durable material and properly 
stayed against forces due to wind pressure, change of direc- 
tion of the line, or unequal length of span. The factor of 
safety shall be for aerial lines and suspending wires at 
least 6, and for other parts of the structure at least 12, 
taking the maximum possible wind pressure at 5010. per 
square foot. No addition need be made for a possible 
accumulation of snow." 

Dealing with the tension of aerial wires, it is well known 
that when a wire is stretched between two points, A and B 
(Fig. 2), situated at the same level, the curve A D B, known 
as the catenary, is formed, and the horizontal distance, 
A B, is termed the span, while the vertical distance, C D, 
between the lowest point of the curve and the horizontal 
line, A В, is the deflection. 


A B 


D 
Fic. 2. 


Let l= distance between the supporte ; 
s =the взр at а standard temperature; 
L-acowual length of the wire at the standard 
temperature ; 
w= weight of unit length of the wire at the standard 
temperature ; 
w, = weight of snow per unit length of the wire; 
0 standard temperature in degrees C.; 
F horizontal tension of the conductors at the 
standard temperature at the centre of the span; 
d = diameter of the bare wire; 
a = coefficient of expansion of the wire per degree C.; 
n= factor of safety ; 
F, ultimate tensile strength of the wire. 


Then from the properties of the catenary we have, to a 
close approximation, for ordinary conditions 


Pw 


Pv 
€ E 1 5 
8 s? L 8 5? 
Lal —— — —— — 
* ог 5 17 3 1 (3) 


the ratio z Pelog the ratio of deflection. 


[2 1р e ! T.) 
x = Ss l -_eo— — 6 
F „ e (6) 


If we denote (5 1+ d by k, then F,ewik; wl is 
obviously the total weight of a wire equal to the span in 
length, and & consequently denotes the tension per unit span 
weight, k may be obtained experimentally for all ordioary 
proportionate deflections, and from a curve plotted from 
these results the total tension at the supports and sage may 
be determined for all practical cases. Introducing the 
factor of safety, n, and the ultimate tensile strength of the 


wire, F., we have 
. (7) 


but Fu may be expressed as c times the weight of the wire 
used, consequently 


wlk Fa 5.280 w . (8) 
n n 
If w is the ps per foot, and } in the above equations is 
given in feet, therefore 
nlk=5,280¢ . . . . (9) 
but if the mile be the unit of length in the above equations, 
nc I or nF xl , (10) 


& 1 
in which 1 = number of poles per mile, Equation (10) is a 


simple relationship connecting the factor of safety, the 
tensile strength and density of the material, the value of К, 
and the number of poles per mile. The weights of one 
mile of copper and aluminium one square inch cross-section 
are respectively 20,371°878lb. and 6,178°54lb., so that if 
tbe tensile strength of & given wire be known, c is readily 
determined. | 
Coming to the question of wind pressure, one is met with 
some very T bee made by different investi- 
gators. Semenza, for instance, gives the maximum effort 
due to the wind as ч per square metre of plane 
surface, and the effective surface of the wire as its length 
multiplied by half of its diameter. He also gives the 
formula 
Pz3x1075d 22, 


in which P = kilogrammes per centimetre length, d = 
diameter of the wire in centimetres, and v = velocity of 
the wind in metres per second, as being more nearly in 
accordance with observed values. In this country the 
Board of Trade fix it as 50lb. per square foot, and in no 
case should be taken at less than 40lb. per square foot. To 
determine the ares of the plane surface acted upon by the 
wind, it is usual to take the pressure per foot length on a 
cylindrical surface, whose diameter is d, as being from 0°5 
to 0°75 times the pressure due to the wind per foot length 
on a flat surface of width, d, and as a mean between these 
two extremes two-thirds of the pressure expressed by the 
flat surface may be taken as a satisfactory value for 
cylindrical wires. Since the weight of the wire acts 
vertically downwards, whilst the wind acts horizontally, 
the resultant of the weight of the wire and the wind 
pressure is given by the relation 


р = Jp? pP, 
in which », and p, denote respectively the forces due to 
the weight of the wire and the wind pressure. 


(To be continued.) 


THE ELECTRICAL ENGINEER, AUGUST 11, 1905. 


198 


ARTIFICIAL DRAUGHT FOR BOILER PLANTS. 
BY F. H, DAVIES, 


Up to a comparatively recent date, artificial draught as a 
substitute for the chimney in boiler installstions was looked 
upon chiefly as a means for obtaining a higher duty out of 
fully-losded steam-raising plant, or as the only possible 
alternative where sstheticiem forbade the erection of а 
chimney. Now, however, the true facts of tho case are 
daily becoming more fully recognised, and there is a growing 
tendency among engineers to regard properly-applied 
artificial draught as a very valuable adjunct for securing 
both capital and revenue economy. The objects of a 
draught are to supply the boiler fires with a sufficient 
quantity of air to allow of proper combustion of the fuel, 
and to carry off the resultant gases. Setting aside chimney 
draught, which is foreign to the subject, this may be done 
in one of three ways, with several variations of each. 

Steam Jet.—Porhaps the earliest, and certainly the least 
efficient, system of artificial draught from the point of view 
of power consumption, is that known as the steam jet. In 
its nature it is a somewhat unscientific application, and 
rather wasteful; it is, however, in large use, and under 
certain conditions, despite its failings, appears to be doing 
good work. In principle it is very simple. The ashpit of 
the boiler is closed by an airtight door, and the steam jet 
is conducted to the underneath side of the furnace through 
properly-shaped nozzles. By the sid of & simple injector 
arrangement the steam in its flow is allowed to draw in a 
certain quantity of air, and the two together create a 

ure in the ashpit higher than that of the atmosphere. 

e result is a draught through the fires, which may be 
regulated in intensity by the aid of valves in the steam 
and air pipes. The system has this to commend it: it is 
simple, very convenient, and decidedly the cheapest to 
instal; in addition, it is credited with preventing the 
formation of clinker to a certain degree by keeping the 
bars cool. On the other hand, there is much to be said 
against it—enough to put it beyond consideration in many 
cases. Unless the jets are most carefully distributed they 
are apt to cause excessive centralised heat in places on the 
firebars, with resultant burning of the latter; and if the 
steam is at all wet, the boiler will probably suffer harm. 
The great charge against the steam jet, however, is its 
wastefulness as compared with any other form of artificial 
draught producer. Under the most favourable con- 
ditions it will absorb approximately 3 to 5 per cent. of 
the total steam generated by the boiler to which it is 
attached ; and in bad cases this amount may be increased 
to 10 or even 20 per cent. The steam jet may thus be 
looked upon as undesirable in any installation where high- 
priced fuel is used and economy is a desideratum. Only 
in situations where fuel may obtained at an almost 
nominal figure, or where refuse is to be destroyed by the 
aid of forced draught, should it receive consideration, and 
then chiefly because of its low initial cost. Furnaces fitted 
with this type of forced draught have been proved capable 
of burning coal of the lowest calorific value and dust which 
in the ordinary way would be quite useless. 

Mechanical Draught. — Mechanical draught has many 
advantages over what is termed the natural draught pro- 
duced by a chimney. In the first place, the capital outlay 
is very much less, for although with any artificial draught 
something in the way of a chimney is necessary to carry off 
the products of combustion, it need be only comparatively 
small, and built of steel upon light foundations. Mechanical 
draught renders the plant entirely independent of atmo- 
spheric conditions, which have a very marked effect upon 
the efficiency of a chimney. In addition, it gives the 
fireman & thorough control over his draught, which, if 
properly taken advantage of, is of great value in securing 
high fuel economy. This adaptability to circumstances, 
which the chimney lacks, means that all classes of fuel, oven 
those of the lowest quality, may be burnt efficiently and 
thoroughly, and thst sudden calls for steam, such as are 
common in electrical work, may be met with ease by an 
increase of the draught pressure. Extensions, too, are 
much simpler and cheaper, as an increase in boiler plant 
which may be sufficient to overload a chimney calls 
merely for the installation of another fan. In this connec- 


advanced as an objection to forced draught. 


tion it should be mentioned that there is in total an 
economy of floor space, since higher evaporative duty may 
be obtained from the boilers with artificial than with 
natural draught. The temperature of the exit gases with 
chimney draught must not be less than about 400deg. F., 
as upon the temperature of the gases in the chimney the 
draught depends. With artificially produced draught this 
necessity for considerable heat in the chimney is, of course, 
absent, and consequently the furnace gases may have 
practically all their heat taken out of them and utilised for 
economical purposes. Methods of subtracting this heat and 
turning it to useful account will be dealt with later. 
Mechanical Forced Draught.—Mechanical forced draught 
is obtained by the aid of fans which supply air under 
preasure to the boiler fires. There are two methods of 
doing this. That usual in marine practice is to close all 
air inlets to the stokeholds excepting that through the fan, 
which, according to the speed at which it is run, maintains 
the pressure in the stokeholds slightly or largely over that 
of the atmosphere. At the best of times a ship's funnel is 
& poor draught producer compared with a land chimney, 
and hence, if high speed and consequent boiler forcing is a 
necessity, as in the case of warships, mechanical draught 
has to be resorted to. On shore it is practically impossible 
to render a boiler house airtight, and neither is it necessary, 
since better results may be secured by closing the ashpite, 
as in the steam-jet system, and leading the draught into 
them through special channels, regulated each by dampers. 
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Ета. 1.—Curve showing the Volume of IIb. of Air at atmospheric pressure 
at various temperatures. 


The Howden system of forced drsught is an extremely 
efficient one, and representative of the best practice. By 
the arrangement of first passing the air through tubes 
placed in the path of the furnace gases a large proportion 
of the heat of the latter is made useful, and the 
draught, before it is delivered to the fires, attains a 
temperature of from 150deg. to 170deg. F. The advan- 
tages arising from this use of heated air are an increased 
average furnace temperature, and, therefore, higher 
evaporation and a smaller excess of air, owing to the 
facilitated combination of the oxygen with the fire gases. 
In the Howden system the heated air is supplied both bslow 
and above the fires by an arrangement of air-boxes placed 
on the front of the boilers, and its quantity may be regulated 
by valves. A closed ashpit is not necessary in this system. 
The danger of a careless stoker opening the firedoors 
without first shutting off the draught, and so causing the 
flames to come out of the front of the boiler with the risk 
of severe burning, is one which has frequently been 
In this 
system, however, such an occurrence is impossible, as the 
doors cannot be opened until the draught is completely 
shut off. A further objection, that forced draught is apt 
to blow holes in the fire, is easily got over by a careful 
regulation of its intensity with the thickness of the fire,. 
and a proper distribution of the draught over the incan- 
descent surface. 

Induced Draught.—Indaced draught is comparable to 
natural chimney draught, in that it is caused by the 
maintenance of a lower pressare in the flues than that of 
the atmosphere. This difference in pressure may at times 
amount to as much as 4in. of water. With induced draught 
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the fan is situated in the flues or at the base of the chimney, 
and it is thus exposed to the full beat of the furnace gases, 


and to the destructive action of the grit that ia carried over | lends itself very 


from the fires. In early days thie was considered an almost 
fatal objection to the system, but experience has proved 
that although the wear and tear of the fan is certainly 
greater than in the case of forced draught, there is no 


difficulty whatsoever in successfully working fans in 
flue gases up to and even exceeding 500deg. F. In the 
case of all but the smallest installations the fans are 
always provided with water-cooling gear attached to 
the bearings, which entirely prevente overheating. An 
open ashpit is, of course, used with induced draught, 
which possesses all the advantages of forced draught in the 
ease and convenience of control. The fan, however, takes 
rather more power to drive it (from 1 to 2 per cent. of the 
boiler output), and the system is consequently not quite so 
безе н The reason of this is tbat, although the weight 
of air dealt with is the same as in the case of forced 
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ка. 3. — Curve showing the Horse-Power required to drive Induced Draught 
Fans of various sizes in a flue temperature of 550deg. F. 
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draught, its volume is much greater, due to the fact that it 
is at a high temperature, and consequently, to remove the 
same weight of air and to create the same draught, the fan 
must be larger or must revolve at a quicker speed. The 
increase in the volume of air with temperature ia shown in 
curve form in Fig. 1, which will convey an idea of the 


manner in which the power required to run the fan mounts 
up with the heat of the gases. The 5 system 

well to the thermal economy obtained by 
heating the air prior to its belng drawn into the furnace. 
This is effected in much the same manner as that described 
above; horizontal or vertical tubes are placed in a favour- 


| able position in the flues, and the air passes first through 
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FIG. 2 Induced Draught F. ns. 


them before reaching the fires. A good example of an 
induced-draught installation is shown in Fig. 2. In this 
case economisers were not installed, as the plant was only a 
temporary one; their use, however, is highly desirable, not 
only because of the saving in fuel effected by them, but in 
order to reduce the temperature of the gases in which the 
fan worke, and, therefore, the power required to operate it. 
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Fig. 4.—Curve relating to a 6ft. Fan, showing the speed necessary to 
maintain various pressures over a suitable area. 


Fans.—The fan being the integral part of all mechanical 
draught systems, some few details of its nature and opera- 
tion may not be out of place. There are two classes of fans 
which may be used for creating a draught—the type some- 
thing akin to a propeller, which throws the air off in a 
direction at right angles to the blades, and the centrifugal 
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class, which, drawing the air in at the centre, discharges it 
at the ends of the blades in a tangential direction. This 
latter is practically the only form used for the purpose in 
очо ; the propeller type may therefore be neglected. 

he curves shown in Figs. 3 and 4 speak for themselves 
They are based upon the published figures of the American 
Blower Company and the Sturtevant Company respectively. 
The air pressure which any given fan will generate depends 
upon ite peripheral velocity, varying as the aquare of its 
speed. The velocity of the air discharge with a free outlet 
is practically equal to the peripheral velocity of the wheel, 
and the power absorbed varies as the cube of the speed. It 
is, therefore, preferable to use large vans at low velocities 
than small ones running at a high speed. The actual per- 
formance of a fan will vary considerably from {ts theoretical 
performance with the size and shape of its cating. General 
rules, therefore, are not of very much practical value for 
5 to every class of fan, and only serve to outline 
the performance. In the same way the effective draught at 
the chimney base with any given fan will depend largely upon 
the nature tf the passages provided for theair. If these are 
small and tortuous they will naturally give rise to a consider- 
able loss, and increase the percentage of the boiler power 
required by the fans. As a rule, air flues are built of 
brick, which should be glazed or thoroughly painted to 
prevent leakage. In some cases, however, iron or earthen- 
ware pipes are used, great care being given to their joint- 
ing for the above reason. All things being considered, the 
installation of a fan draught to obtain the results is by 
no means a simple matter, and requires a fair amount of 
теза knowledge. This is particularly the case as re 

e fan itself, little being known of its relative perform- 
ance under different circumstances outside the ranks of 
apecialists. 


WIRELESS TELEGRAPHY MEASUREMENTS.* 


BY W. DUDDELL, MEMBER, AND J. E. TAYLOR, ASSOCIATE 
MEMBER. 


In spite of the very large amount of matter that has 
been published on the subject of wireless telegraphy, there 
is very little quantitative data available. The object of 
the present tests was to measure the R. M. S. value of the 
current in the receiving air wire and to determine as far 
as possible how this current depends on the arrangement 
of the transmitting and receiving apparatus and the distance 
between them. e following preliminary teste were 
officially carried out by the authors for the Postal Tele- 
graph Department, at the instance and under the control 
of the engineer-in-chief, Mr. J. Gavey, C.B., in Bushy 
Park, in June, 1904. The tests were made between a 
transmitting station which could be easily and quickly 
moved to any part of Bashy Park as required and а 
receiving station which was set up in a fixed position for 
about one-half of the tests, and was then taken down and 
reset up in a fresh position and many of the former tests 
repeated. All the transmitting apparatus was fitted up 
inside a large Post Office temporary telegraph van, behind 
the driver's seat of which a bamboo mast was fixed. The 
vertical wire—a ½2 G. P. (cable core)—was suspended from 
& spar on this mast, and could be raised or lowered as 
required. The earth connection was made to the centre of 
& piece of vanised iron wire netting 76ft. long and 
3ft. 10in. wide, fixed flat on the top of the grass alongside 
of the van. 

In all the experiments given in this paper the vertical 
wire was directly connected to the closed oscillating circuit, 
as shown in the of connections (Fig. 1). The 
method of operation is based on the excitation of oscilla- 
tions in the antenna by directly connecting it to a closed 
oscillating circuit, some other point of which is connected 
to earth. There are thus two distinct resonant systems; 
one a closed circuit, consisting of a condenser and induct- 
ance spiral, L, and the other the antenna, inductance 
spirals, H and L, and the wire netting or surface of the 
ground. When made to have the same period of electric 
vibration, oscillations are communicated to the antenna. 
Adjustment for this purpose was made by altering the 


* Paper read before the Institution of Electrical Engineers. 


self-induction, H, until the current in the air wire was 
a maximum, as indicated on the thermal ammeter, A. 
A well-defined maximum was readily obtained in this 
way, though sharper tuning could have been reached by 
reducing the amount of coupling between the two resonant 
ме It was found, under the conditions of workin 
that there corresponded to each combination of selt- 
induction and capacity a spark-length which gave the 
required current in the transmitter air wire. The 8 
of the oscillations was altered when required by changing 
the size and number of the jars used, and the vertical wire 
was always tuned to suit the oscillating circuit by altering 
the number of the turns of the self-induction, H, in series 
with it. This adjustment was made by observing the 
current by the Duddell thermo-ammeter, A, and adjusting 
the number of the turns of the self-induction till this 
current was a maximum. The self-induction, H, consisted 
of 71 turns made by winding two No. 16 tinned copper 
wires side by side, touching one another in a shallow screw 
thread on a wooden cylinder 4in. diameter and 18in. lon 
The jar or jars, F, were charged by an induction coil, 1, 
through two choking coils, intended to protect the induc- 
tion coil from the oscillatory currents. The induction оой 
(a 50cm. spark size instrument) was supplied by 15 accumu- 
lators, a resistance being used in series with the coil. Two 
different interrupters were used: (1) a mercury turbine 
interrupter ; (2) a Grisson interrupter.* 


Ebonite tube 
in end of van 


A 
0000000000000 


The mercury turbine interrupter was driven in all the 
tests at a speed of 1,070 r. p. m., giving 17˙9 trains of 
oscillations per second; and the latter was run at 
1,500 r.p.m, giving about 100 trains of oscillations per 
second. Signals lasting 30 seconds, with an equal time 
interval between them, were regularly sent from the trans- 
mitter, and during each signal an observation of the current 
in the vertical receiving wire was made. In general from 
eight to twelve such observations were taken for each 
experiment. In most of the tests the height of the top 
of the vertical transmitting wire from the ground was 
42ft., the length of wire from the top tothe terminal of the 
self-induction being 48ft. 6in. The length of the earth 
connection was 28ft. 4in., and about Aft. біп. of wire was 
used in making the connections between the self Induction, 
apark-gap, jars, and ammeter inside the van. Three different 
wave-lengths were used in the tests, obtained by altering 


* The Grisson interrupter is used with a special induction coil or 
transformer having а connection mede to the middle point of the 
primary, so that a current flowing in at this point and dividing equally 
between the two halves produces no magnetic field. This point is 
connected to one pole of the battery, the other two terminals being 
connected alternately with the other pole of the battery by means of a 
revolving commatator. The following series of actions takes place : 

1. Current through first half of primary, magnetising core. 
both halves, no magnetisstion. Р 

3. ii i second half of primary, coreoppositely magnetised 

q. M Е both halves, по magnetisation. 

In action it is necessary to regulate the epeed of the commutator so as 
to produce а resonance between the secondary circuit and the rate of 
reversal in the primary. 
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the capacity in the oscillating circuit and tuning the | variable self-induction the same size as that used in the 


vertical wire to suit. In each case the self-induction, L, 
in the oscillating circuit, which consisted of two turns of 
stranded conductor wound on a wood core 127mm. diameter, 
7mm. pitch, was kept the ssme. The stranded conductor 
consisted of 19 No. 22 copper wires, each separately silk 
covered, 

Wave No. 1.—The capacity, F, consisted of one fonr-pint 
jar half covered with tinfoil. Wave-length, about 375ft. 

ith thia wave-length and the vertical wire 42ft. high, the 
following data were always worked to unless stated to the 
contrary : Spark-lengtb, 5:20mm. Current in vertical wire, 
about 0:56 ampere with mercury interrupter. Number of 
turns of self-induction in series with vertical wire, 12 

Wave No. 2.—The capacity, F, consisted of one four-pint 
jar completely covered with tinfoil. Wave-length, about 
400fc. With 42ft. vertical wire, unless stated to the 
contrary, the other data are:  Spark.length, 7 08mm. 
Carrent in vertical wire, about 0:50 ampere with mercury 
interrupter. Number of turns of self-induction in series 
With vertical wire, 18. 


HAMPTON 
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Fic. 2 —Reproduced from the OrJnance Survey Map with the sanction of the Controller of Н.М. Stationery Office. 


Wave No. 5 —The capacity, F, consisted of two four-pint 
jars completely covered with tinfoil used in parallel. Wave- 
lengtb, about 500ft. With 42ft. vertical wire, unless stated to 
the contrary, the other data are: Spark-length, 4°55mm. 
Current in vertical wire, about 0°50 ampere with mercury 
interrupter. Current in vertical wire, about 0°70 ampere 
with Grisson interrupter. Number of turns of self-induction 
in series with vertical wire, 40. 

The receiver wae first set up in a paddock at the point 
marked A on the aecompanying map (Fig. 2). The vertical 
wire was suspended from a spar fixed to the top of a 
terminal pole belonging to the telephone system ; the over- 
head telephone wires ended at this pole, and were taken 
down the side of the pole and under the park in a cable. 
The termioal pole was stayed with stout stranded iron 
wire. To make certain what effect these telephone wires 
and stays were having on the results, the receiver was 
moved to point В on the map (Fig. 2), near the fishponds. 
In this position the vertical wire was hung from a light 
bamboo tied to the top of a London County Council fire- 
escape. The receiving instruments were, in each case, set 
up inside a small wooden contractor's office. The vertical 
air wire—a 7/ G.P. (cable core)—was connected to a 


transmitter circuit (H, Fig. 1), and the other end of this 
self-induction was connected to earth through a Doddell 
thermo-galvanometer, which was used to measure the 
received current. The earth connection was made to the 
centre of a piece of wire netting 77ft. long by öft. 10in. 
wide. The vertical height of the air wire from the ground 
was in most of the teste 56ft., the total length of wire 
from the top to the terminal of the self-induction being 
65ft., and the length of the earth connection 196. din. 
The receiving circuit was tuned by altering the number of 
turns in the self-induction until the current as shown by 
the thermo-galvanometer was a maximum. Observations 
were generally made both with the circuit tuned as above 
and aleo with the air wire connected direct to earth through 
the thermo-galvanometer without any self-induction in 
series; this arrangement will be called“ untuned." In the 
thermo-gslvanometer the current to be measured flows 
through a fine resistance about 3mm. long, and the hest 
given out by it falls on a small thermo-janction fixed to 
the moving part of the instrument. The sensibility can 
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be altered either by varying the resistance of the heater or 
by altering the distance between the heater and the thermo- 
janction. The resistance of the heaters used was about 
100 ohms, and the sensibility was adjusted by changing 
the distance between the heater and the thermo-junction, 
so that throughout each series of tests both the resistance 
and the lengths of wire used in the measuring circuit 
remained constant. 

Height of Transmitting Air Wire Varied.—Three different 
lengths of wire were used so as to make the vertical height 
of the transmitting air wire 21ft., 51:56, and 42fl. The 
arrangement of the closed oscillating circuit, and con- 
sequently its own frequency of oscillation, was not altered : 
the air wire being retuned to the same frequency as the 
oscillating circait by altering the number of turns of the 
self-induction in series with it. When the height of the 
air wire is increased, we may keep the power supplied to 
the coil and the length of the spark-gap constant, in which 
case the current in the air wire will also increase though 
not in the same proportion ; or we can keep this current 
constant by altering the spark-gap and the power supplied 
to the coil. Both these arrangements were tested. The 
results are given in Table I. The tests were repeated with 


THE ELECTRICAL ENGINEER, AUGUST 11, 1905. 


two different wave-lengths. Of course, during the tests 
the arraugements at the receiver end were kept constant. 
Taking first the figures for the receiver tuned to the same 
frequency as the transmitter, and the current in the traus- 
mitter air wire kept approximately constant, it is seen that 
the receiver current is very olosely proportioned to the height 
of the transmitter alr wire. In the results, where both the 
height and thecurrent in the transmitter air wire varied (spark- 
length constant) the received current is nearly proportional 
to the product of the height into the current in the trans- 
mitter. So that calling the vertical height of the trans- 
mitter air wire A, and the current flowing into it A, 
we may write the received current, in micro-amperes, 
* N A, where & is a constant which has the value 16:6 for 
wave No. 1 and 20 for wave No. 2, Л being in feet and A 
ia amperes. Using these two constants, a column of calcu- 
lated currents has been worked out for comparison with the 
observed values. Turning next to the results with the 
plain air-wire receiver (untuned), it is not possible to find 
values for the constant & which will fit the results at all 
satisfactorily. The nearest values are * = 5'3 for wave No. 3, 
and 16:7 for wave No. 1. These observations require to be 
extended on a larger scale before it can be said what the 
exact relation is between the height of the transmitting 
antenna and the current in the receiviog air wire, though it 
appears to tend towards a simple ratio. 


TABLE I.— Height of Transmitting Air Wire Varied. Receiver ir 
paddock, distance 1,5886, Height of reosiver air wire, 56ft. 


Mercury interrupter. 
— a2 е 
о ы ES 8 8 Receiver. 
54.518 : T $$ .-— Tuned. —— [- Air wire only.— 
Sex $ ae E 2.2 Oaleu- Oaleu · 
5.9 l S'agb 98 |55 Oorrent | lated | Current| lated 
3 FE . W= [а 28 | observed. current if] observed. current if 
2355384 22 p Micro- |:—16'6.| Місто- | 4=6'3. 
$5 St | & 8 | amperes.| Micro- | amperes, | Micro- 
> a a | amperes amperes 
Wave No. 5 (bOOft.). 
21 66 521 |0'251 121 122 58:5 591 
ól'b 52 5:86 | 0:355 1885 | 1855 60 59 5 
42 40 | 348 0352 246 246 81:5 | 78:5 
21 66 35°48 | 0:286 100 99 5 80 5 81 8 
51:5 B2 3:48 | 0:334 174 5 | 1746 55 65°7 
42 43 548 0˙359 25058 250 825 | 799 
Wave No. 1 (375fv.). 
Кен = — — — k=20 — k=167 
21 26 10 04 0 552 140 1476 | 109 123 
31°65; 18 8:26 | 0'361 225 2215 | 183 185 
42 12 6°35 0 860 31 5025 | 2725 | 262 
21 26 5°39 | 0 305 1 128 103 107 
àl'b| 18 5:59 0 839 213 315˙5 | 183 178 
42 12 | 539 0 555 308 298 $705 248 5 
Arrangement of Transmitter Air Wire Varied.— The 


results obtained are given in Table II. The main point to 
be noted is that, taking a constant length of transmitter air 
wire and reducing its vertical height to one-half, by rolling 
up half of it at the top, or by carrying it out horizontally 
for half its length and then fixing the remainder vertical, 
or by forming a vertical loop, the current in the receiving 
air wire is reduced to approximately one-half the value it has 
for the whole transmitter wire vertical. So that reducing 
the vertical height by any of these methods has the same 
effect as cutting off the wire from the top as found in last 
section. Taking the air wire having a vertical height of 
21ft., we have found that if an additional 21ft. be added to 
the top so as to make the vertical height 42ft. the received 
current is doubled; if, however, the extra 21ft. be added 
horizontally to the top, so as not to increase the vertical 
height, the received current is still increased by 50 per 
cent. Thus an air wire 21ft. high with 20ft. of wire con- 
nected to it in a horizontal position at the top produced 
more current in the receiver than an air wire 31ft. 6in. 
high. 

Earth Connections Varied —In all the tests given in this 
reporte, except those detailed in this section, the earth con- 
nection at each station consisted of about 76ft. of wire netting 
flat on the grass. Tbe tests given in Table III. show 
that only the centre part of the netting near where the 
earth wire was fixed to it was effective, the two extreme 
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ends of the netting appear to make no appreciable effect on 
the result. This seems to indicate thst it would be better 
to use a circular piece of netting for the earth with the 
wire connected to the centre rather than a long strip, as 
was used in these experiments. An attempt was made to 
obtain a better earth by connecting the earth wire to the 
lead sheathing of the telephone cable, which is under the 
park, but the received current with this connection was 
only about 60 per cent. of that obtained with the netting 
earth. This telephone cable is armoured and laid direct in 
the earth. Au earth was also made on the iron stay of the 
terminal pole, and a slightly better result obtained than 
with the connection to the lead sheath of the cable. The 
question of the earth connection for wireless telegraphy is 
a most important one, and requires very thorough investiga- 
tion. It was several times noticed that the current into 
the transmitter air wire was slightly diminished at the 
commencement of a shower of rain. Thus, after the 
weather had been dry for about a week, a heavy rainstorm 
reduced the current by about 2 per cent. This appeared 
to be due to altering the conditions of the earth rather 
than to any effect on the air wire. Retuning did not 
reproduce the original current. 


TABLE II.— Arrangement of Transmitter Air Wire Varied. Receiver 
ia paddock, distance 1.588ft. Height of receiver air wire, 56ft. 
Spark-gap, 4 55mm. Mercury interrupter. Wave No. 3 (500ft.). 


Ourrent |—Ourrent in receiver— 


Arrangement of transmitter in Air wire 
e wire. transmitter Tuned. only. 
air wire. | Місго- Micro- 
Amperes. | amperes. | amperes, 
Straight transmitter air wire ; ver- 
tical height from ground, 42ft.| 0°484 516 106 
L-shaped air wire, same total | 
length; vertical height, 51:5ft..| 0'486 208 
Same vertical height, 216. ..... -| 0475 159 51 
[^ - she air wire; vertica) 
height of horizontal pert, 22ft. ; 
length of horizontal part, 20ft. 
Horizontal part pointing towards 
receiving station and on same 
side of van as netting —!M— 0:50 258 15 
Same, but horiz») perb on 
opposite side of van to netting..| 0:466 224 72 
Same, but horizontal part at right 
angles to line of transmission ..| 0'457 229 75 
Half air wire rolled up at top; 
vertical height, 21ft. ............. =| 0'441 158 48 
Loop air wite, I; vertical height, 
22ft. M . —€— „| 0:455 148 47 
TABLE III —E«rth Connections Varied, Receiver in dock, 
distance 428 ft. Height of recsiver air wire. 56ft. Height of 
transmitter air wire, 42ft. Spark - gap. 4 55mm. risson 


interrupter. Wave No. 3 (500ft.). 
Ourrent in Current in 


Receiver Earth Altered. air wire. wire, tuned 
(Transmitter netting all flat on earth.) Amperes.  Mioro-ampe 
Wire netting earth; 77ft. of netting flat o 
e алала ыа T . 0696 .. 2,042 
Hai thed to outer of cable... e me owe 0:696 .. 1,246 
Earthed to stay on terminal pole ........... . 0696 ... 1,346 
4 of wire netting rolled up from one end.. 0698 ... 1,968 
4 of netting rolled up from each end ............ 0:696 ... 2,016 
4 of netting rolled up from one end .. 07702 .. 1, 
4 of netting rolled up from each end — i e., all 
rolled up, but resting on the earth ........... 0:696 ... 1,530 
4 of netting rolled up from one end and 1 of 
netting rolled up from the other.. m. . 0700 .. 2,026 
Transmitter Earth Altered. 
(Receiver netting all flat on earth.) 
4 of netting rolled up from one өрдӣ............... 0:611 2,031 
4 of netting rolled up from each end— i c , all 
rolled up, but resting on the earth .. ....... . 0:592 . 1,129 
(To be continued.) _ 
PERSONAL. 
The West Bromwich Town Oouncil have appointed Mr. W. A 


Ja:kson borough electrical engineer in the place of Mr. J. H. Wray, 
resigned, at a salary of £300 per annum. 

Mr. Walter J. Bache, borough electrical engineer of Gloucester, has 
been appointed borough electrical engineer of Cheltenham at a salary 
of £400 per annum, in place of Mr. M. H. Kilgour, resigned, 
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THE TELEPHONIC QUESTION. 


Most people are utterly tired of the telephonic question, 
as indeed we are, but it is necessary for the sake of historio 
continuity to refer to tho action of the House of Commons 
on Mr. Lough’s motion relating to the agreement. We 
presume the discussion in the House of Commons was 
necessary in order that the Postmaster-General might have 
the opportunity of saying that practically he accepted the 
suggestions of the committee as far as they could be 
accepted. He pointed out that there were two parties to 
an agreement, and modifications could: not be made 
unless with the consent of both parties. In our last 
issue we stated that the suggestions of the committee 
with regard to the employés to be taken over were 
satisfactory. They have been accepted by the Postmaster- 
General with certain necessary modifications to make them 
workable. It will be well, perhaps, to put on record in 
these pages the terme ae read by Lord Stanley in the 
discussion. They were as follows: (1) ''Sabject to the other 
provisions of this memorandum the Posetmaster-General 
will take into the service of the Post Office the servants 
and officers of the company who have been not lees than 
two years continuously in the service of the company 
on Dec. 31, 1911, and such officers and servants shall 
enjoy the advantages and be subject to all the conditions 
of the rank or grade to which they are admitted in the 
same manner as other officers and servants of the Post 
Office in that rank or grade. This undertaking does not 
apply to the general manager or to officers of the com- 
pany in receipt of £700 per annum or upwarde. (2) The 
Postmaster-General has already by his agreement with the 
company conceded that officers or servants who have been 
continuously in the service of the company from Aug. 15, 
1904, until Doc. 31, 1911, and who then became established 
servants of the Post Office, entitled to pension, shall bs so 
entitled, though they may retire before they have served 
ten years under the Crown. (3) He is also willing, in the 
case of officers who do not participate in tho pension scheme 
of the National Telephone Company, and who on the 
transfer of the company’s business become established 
servants of the Post Office entitled to pension, to allow 
them to count for purposes of pension their continuous 
service with the company subsequent to Deo. 31, 1909, as 
service under the Crown. (4) As regards medical examina- 
tion, the Postmaster-General cannot undertake to examine 
candidates for the Telephone Company’s service, but he is 
willing to dispense in 1912 with the medical examination 
of any officer or servant, if such officer or servant has 
been in the service of the company continuously for two 
years on Dec. 31, 1911, and has had no abnormal amount 
of sick leave during that time. (5) The pension fand of 
the company is in the hands of truetees, and its administra- 
tion depends upon a private trust deed. The provisions 
of the deed are so different from the conditions of the 
Civil Service pension system that (apart from other 
difficulties) it would be impracticable for the Postmaster- 
General to administer the fund or to continue the same 
system for individuals. For instance, under the trust 
deed no pension can be granted to an officer who retires 
under the age of sixty-five, whereas under the rules of 
the Civil Service an officer may be called upon to 
retire at sixty, and if retiring at sixty, either com- 
puleorily or voluntarily, is entitled to a pension. The 
fund must, therefore, be closed, and officers and servants 
entering the Post Office must be subject to the Civil 
Sorvice rules as to pensions (subject to the provisions of 
this memorandum) If, however, it be shown that by th» 
closing of the company’s pension fand and the substitution 
of the aystem of Civil Service superannuation the general 
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body of the participants in the pension scheme of the 
company will be placed in a substantially less favourable 
position, the Postmaster-General will coneider the expe- 
dienoy of adding a period (not exceeding in any case two 
years) to the service which under the rules of the Civil 
Service the officers affected are entitled to count for purposes 
of pension. (6) These arrangements cannot be fully 
carried out without the authority of an Act of Parlia- 
ment, and this declaration ie made subject to the pateing 
of such an Act. An Act will be necessary to provide 
the money for the purchase from the company, and pro- 
Visions on this subject will be included in that measure.” 
The only other point to be mentioned is that the Post- 
master-General was emphatic against granting any more 
licenses before 1911 to municipalities, because the National 
naturally would not give way on the question of time 
extension of its privilege to run correepondingly with the 
time such licenses would run. He said: “The committee 
urged that no corresponding extension should be granted 
to the company. The company would not agree to that, 
-and he was bound to say he thought their refusal 
was justified. What were the circumstances? The 
agreement of tho Act of 1898 wae that, when a 
municipality obtained a license, and was in competition 
with the National Telephone Company, a license extend- 
ing to the same period should be granted to the company. 
It was the late Mr. Hanbury, who was always quoted as 
a friend of the municipalities, who imposed this condition. 
The proposal of the committee wae a practical infringe- 
ment of a statutory right. There was a further condi- 
tion—that there should be interoommunication at once and 
without charge between the municipalities to whom was 
granted a license and the company. That meant that if the 
company had worked up a business of, say, three hundred 
subscribers in a town, a municipality entering the field 
would at once enjoy the advantage of having those 
three hundred members, not indeed as subscribers, but 
at communicants. He thought that a most unfair con- 
dition, and he was not surprised that the company 
would not agree to it. If the House insisted 
on that condition, the agreement fell to the ground. 
If the hon. member’s motion were carried, the agree- 
ment would cease to exist. He thought hon. members 
ought to think twice before they sacrificed the advantages 
that would come from the agreement.” In the end Mr. 
Lough’s motion was lost by a majority of seventy-seven. 
We thus come to the position that this agreement, with the 
modifications accepted by both parties, will hold; that no 
more municipal licenses will be granted; and that in 1911 
the telephonic system of the country reverts to the State 
on what are known as tramway terms, and that due con- 
sideration is given to the employés existing at the time of 
the take over. 


THE POST OFFICE REPORT. 


The fifty-first annual report of the Postmaster-General 
has just been issued, and deals with the business of the 
year ending March 31, 1905. With the development of 
the postal business we are not concerned editorially, but 
the results show a steady increase both in the public 
services rendered and financial returns. Considerable 
extensions have been made in the use of motor vans for 
the pde been of mails, and Lord Stanley is able to 
report a substantial advance in the reliability of the services 
already established. On some services the results have 
been highly satisfactory, but on others the motor vans 
employed have not yet shown themselves to be ao trust- 
The use of euch motor vane is 


The returns of the Telegraph Department show that 
during the year ended March 31, 1905, 88,969,000 tele- 
grams passed over the Post Office wires, as against 
89,997,000 in 1903-4, a decrease of 1°14 per cent. The 
decrease in private telegrams was over 12 million 
messages. The decrease in the number of ordinary 
inland telegrams ie perhaps due partly to trade depres- 
sion; but as it is coupled with an increase of 5°1 per 
cent. in the foreign telegrams, it may be attributed 
largely to the growth of the telephone system. The 
number of foreign telegrams is the highest on record. 
The average number of words per week in Press telegrams 
during the year was 15,551,558, againet 14,588,458 in 
1903-4. During the year 193 new telegraph offices have 
been opened in country villages and the suburbs of the large 
towns. Guarantees have been given for 154 of these new 
offices—66 by local authorities and 88 by тие rsons. 
The telegraph offices now open in the United Kingdom 
number 10,172 at post offices and 2,354 at rallway stations 
and other publio places. The delivery of telegrams b 
cycle ins of foot messengers has been further extended, 
and 3,898 bicycles are now employed for this purpose. 
About 150 bicycles have been issued for the use of linemen 
engaged in the maintenance of the telegraph lines. 

e system of providing direct communication between 
provincial towns has been pursued as in previous years. 
Amonget other direct lines may be mentioned new circuits 
between Manchester and Southampton, Dublin and Cardiff, 
Liverpool and Waterford, Liverpool and Londonderry, 
Birmingham and Cork, and Preston and Glasgow. Cam- 
bridge has been placed in direct communication with 
Ipswich, Norwich, and Peterborough ; and the communica- 
tions in the Eastern Counties have generally been improved. 
The underground line from London to the North has been 
extended, as foreshadowed in the last report, by the 
provision of a cable containing 97 wires between War- 
rington and Carlisle, and the laying of 76 miles 
of pipe, which, together with the section laid in 
the previous year over the Beattock incline, complete 
the pipe line from Carlisle to Glasgow. It is proposed 
this year to provide wires over the latter section, and com- 
munication will then be possible between London and 
Glasgow by means of underground wires solely. The next 
extension of the underground trunk telegraphs is to be the 
establishment of underground communication with tbe 
West of England. A pipe is being laid to contain 137 wires 
betweeu Hanwell and Slougb, and duriog the present year 
it will be extended from Slough to Reading. The provision 
of a pipe and cable between London and Chatham is also 
being put in hand as a beginning of an underground route 
to the south east coast, the point of departure of many of 
the submarine cables. The use of pneumatic tubes laid 
under the streete for the conveyance of telegrams between 
the head and branch offices in large towns is being gradually 
increased. Tubes have recently been provided at Edin- 
burgh, Belfast, and Southampton, and it is proposed to 
serve several of the West-end branch offices in London by 
this means upon the completion of the new power etation 
at Blackfriars, from which they will be worked. 

On the vexed question of wayleaves Lord Stanley says : 
“It is my constant endeavour to minimise the inconvenience 
which my works must inevitably cause to those who use 
the streets under which telegraphs are being laid, and I am 
convinced that my officers zealously second my efforts in 
this respect. I think also that I go no further than is 
absolutely necessary in erecting overhead telegraphs along 
the country roads, though I am aware that in this matter 
also my action is in some quarters unwelcome. Таш bound 
to emphasise the fact that, in the present state of electrical 
science, I cannot maintain an efficient telephone service 
over long distances without keeping the wires overbead ; 
and I cannot even in tbe case of telephone exchange wires 
set up an adequate system in the suburbs and the conntry 
at any reasonable cost if I am to carry isolated lines under- 
ground. I regret to note increasing objections both from 
certain local authorities and from private landowners to the 
necessary extensions of my lines. Appeal was made during 
the last year on four occasione to the courte, two of the 
cases being further referred to the Railway and Canal 
Commission. In each case the final decision was in favour 
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of my department. The necessity for these proceedings 
. frequently delays the connection of subscribers: with the 
Post Office telephone exchanges.” 

Promising experiments with various high-speed auto- 
matis type-writing telegraphs are being continued at the 
Post Office. The Postmaster-General remarks that British 
makers of electric plant are now devoting more of their 
attention than formerly to the manufacture of telephone 
apparatus, though he cannot yet dispense—or nearly 
dispense—with the services of foreign makers. As regard 
foreign telegraphs, a small direct line is to be provided 
between London and Cologne, and also between London 
and Sc. Malo. The cable about to be laid to Iceland vid 
the Faroe Islands is also referred to in the report. 

On tbe question of wireless telegraphy, the report states 
that some difficulty has been experienced in dealiog with 
the applications for commercial licenses, owing to the fact 
that, in the present state of electrical science, it is impossible 
for the stations of riva] undertakings to work in the same 
neighbourhood without danger of mutual interference. 
Daring the interruption of the cable to the Scilly Islands 
in March last communication was restored by means of 
wireless telegraphy between the Admiralty station on the 
island and the Marconi Company's station at Poldhu ; and 
arrangements have been made for atilising the service in 
any future case of interruption. The international con- 
ference on wireless telegraphy, which was to have been 
held in April last, was postponed owing to the political 
situation. i 

As regards telephones, the number of trunk wire centres 
open on March 31 last was 443, an increase of 47 in the 
year. The new trunk circuits provided during the year 
numbered 186, and the total number in use was 1,604, as 
compared with 1,418 in tho preceding year. The total 
length of the trunk circuits in use was 56,400 miler, con- 
_taining about 112,800 miles of wire. The capital expendi- 
ture on the parchase and development of the trunk wire 
system up to March 31 last was £2,537,288. including an 
expenditure during the year of £337,246. The conversa- 
tions over trunk lines by telephone totalled nearly 154 
. millions, and the increase was nearly two millions, which is 
more than the decrease in private telegrams. The average 
value of each conversation was 5 9d.—just under the cost 
of one telegram. 

Last year the Anglo-French telephone service was 
extended to the principal provincial towns in England and 
France. The service has since been extended to certain 
other Eoglish proviacial towns, and the Anglo-Belgian tele- 
phone service has similarly been extended during the year. 
There are now four circuits between London and Paris, 
one between London and Lille, and two between London 
and Brussele, the latter carrying an increasing amount 
of traffic. A still further development of these services 
may be expected now the new agreement with the National 
Telephone Company has been approved by Parliament, ae 
under that agreement the lines will become available for 
use by subscribers to the company’s system. Experiments 
have recently been made in telephonic communication 
between London and Rome by way of Paris. It was 
found possible to exchange speech when the conditions 
were exceptionally favourable ; but, in spite of the partial 
success of the experiment, a public service between the 
two capitals is not at present practicable. No less than 
75 small telephone exchanges have been opened by the 
Post Office during the year, most of which are in places 
where no telephone service was previously available 

The number of telephones in connection with the Post 
Office London telephone system increased during the year 
from 15,632 to 24,351, and additional subscribers are being 
connected at an average rate of about 150 a week. A new 
exchange was opened at Hampstead duriog the year under 
review, and two others have been opened since March 31. 
The accommodation at the Central Exchange is now almost 
exhausted, but a new exchange, to be called the City 
Exchange, with a maximum capacity of 18,000 lines, is 
expected to be ready for opening in a few months. The 
length of the underground pipes which had been laid in 
the London area on March 31 last was 1,251 miles, 105 
miles having been laid during the year. Cables containing 
162,216 miles of wire have been provided, including 35,572 


miles rented. by the National Telephone Company pending 
the transfer of the company’s system to the Post Office. 
The lines of the present subscribers and the janotion lines 
between exohanges have absorbed 66,821 miles, and 59,825 
miles of wire remain available for the future development 
of the London telepbone syetem 

The average cost of construction per mile of double wire 
has decreased since last year from £18, 16%. 10d. to 
£16. 18s. 6d., and the average cost of constructing an 
exchange circuit (including the installation of telephone 
instruments and of exchange apparatus, but excluding the 
provision of spare plant) has been £38. 18s. 9d., as against 
£41. 94. 8J. in the previous year. Taking into account 
the whole system, inclading spare plant of all kinds, the 
capital expenditure per station—i.¢, per telephone con- 
nected with an exchange—standa now at £64, as com 
with £86 in 1902 3, and £73 in 1905.4. It is hoped that 
the expenditure per station will atill farther diminish as 
the very large amount of spare plant provided comes 
into use. 

An account of the receipts and expenditure relating to 
the London service for the year ended March 51, 1905, 
shows a balance of £93,298, a sum nearly sufficient to meet 
the charge for interest on capital and to provide for de pre- 
ciation of plant. This balance is rapidly increasing as 
more of the plant comes into use and begins to earn 
revenue. 

The report, on the whole, is a most satisfactory one. 


THE ADMINISTRATIVE COUNTY OF LONDON AND 
DISTRICT ELECTRIC POWER BILL. 
(Continued from page 166.) 


Oo Friday last Mr. A. C. MORTON, chairman, Streets 
Committee, City Corporation, stated that the Corporation 
objected to the Bill on the score of monopoly. As it was, 
there were two companies in the City, which was entitled 
to the benefit of the competition between them. 

Sir RALPH LirrLER, K. C., presenting the case for the 
City generally, held that the purchase clause was quite 
illusory and impracticable. 

The Hon. J. D. FrizakRALD, K. C., said that, having 
regard to the lateness of the session, he would only deal 
with the salient features raised in the criticisms against the 
Bill Numerous obiections had been taken to various 
clauses аз though tney represented some departure, bat 
they were just the clauses that had been inserted in other 
Power Bius. Counsel emphasised the fact that the 
promoters could only enter the area of an existing autho- 
rity with the consent of the Board of Trade. The 
suggestions that large power consumers would benefit at 
the expense of the small users were quite unjustified, as the 
same maximum applied to all The opposition of the 
Metropolitan Company was due to an attempt to obtain & 
better bargain than was agreed upon before the Lorda' 
Committee. Counsel then urged strongly the claims of 
industrial London to a cheap power supply. The present 
undertakings supplied only 4 per cent. of the horse-power 
used in London for such purposes. The talk about a monopoly 
was а mere bogey. Parliament had shown in the past that 
it was capable of dealing with any sttempts of that nature, 
there was the competition of other forms of power, and 
Colonel Crompton had stated that consumers could gene- 
rate for themselves, under certain conditions, at ‘65d. per 
unit. Dealing with the proposed purchase clause, he 
stated that it was substantially on tbe lines followed in the 
Electric Lighting Act of 1888, except that the term was 50 
years inetead of 42, and he thought that the restrictions 
the promoters were under regarding capital charges and 
dividends quite justified this extension. He concluded by 
appealing to the committee to find the preamble proven on 
grounds of public expediency. 

The committee then adjourned for the interval, and 
subsequently retired again for a short period, after which 
the CHAIRMAN stated that, owing to the momentous issues 
involved, the committee could not arrive at a decision that 
day. It would be necessary for them to know the preoisq 
terms of the purchase clause. 
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The Hon. J. D. FITZGERALD appealed to tho committee, 
on the grounds of urgency and expense, to come to a 
decision that day, as otherwise it would be almost impos- 
sible for the matter to be dealt with in the present session 
of Parliament. He read the following additional clause in 
regard to the acquisition of the promoters’ undertaking : 
" Notwithstanding anything in this Aot contained the 
company may, before ascertaining the clear profits of the 
undertaking available for the payment of dividend, set 
aside such sums as they think fit to form a sinking fund, 
which shall remain the property of the company in the 
event of any purchase of the undertaking, provided that 
the sums so set aside in any year shall not exceed an 
amount equal to 1 per cent. per annum on tbe paid-up 
capital of the company for the year, and the aggregate of 
such sums shall not at any time exceed an amount equal to 
one-third of the paid-up capital of the company for the 
time being.” 

The CHAIRMAN intimated that, while the committee 
appreciated the promoters’ difficulties in regard to time, 
the great intereste at stake necersitated further considera- 
tion. The committee would, however, proceed with the 
matter at 11 o'clock on Monday. 

On Monday the committee sat from 11 a.m. till 7.30 p.m. 
ia hopes of finiehing the clauses, but the new proposals were 
so numerous that the matter had to be again adjourned. 
At the opening of the proceedings the CHAIRMAN announced 
the decision of the committee, which by a majority was 
that, subject to the consideration and approval of clauses 
and amendments, it would report to the House that the 
preamble of the Bill was approved. 

The consideration of the clauses in the Bill was then 
commenced, proposed new clauses being left until. after- 
wards. Many of the objections to the clauses were thrown 
out. Thus on Clause 3 West Ham asked tbat words should 
be inserted which would give protection against the gene- 
rating station of the promoters becoming a nuisance as 
dici the emission of smoke. 

r. FITZGERALD, K.C., pointed out that the clause in 
the Bill followed exactly the recommendations of Lord 
Cross's Joint Committee of both Houses to the effect that 
the liability in common law in the case of persons exercising 
statutory powers and duties was sufficient. It was simply 
nonsense to say that under such a clause a smoke nuisance 
could not be dealt with. 

The committee, after hearing evidence, passed the clause 
unamended. 

On Clause 5 further protection for the tramway under- 
takings of the London County Council and West Ham was 
asked for, but this was not granted. Clause 18 was altered 
to prevent the company from dividing premiums on shares 
as profits. The altered paragraph reads: All moneys 
raised under this Act, whether of shares, or debenture stock, 
or premiums obtained from the issue thereof, shall be 
applied only to purposes to which capital is properly applic- 
able.” The use of Greenwich Tunnel for mains was deleted 
from Clause 33, and the question of laying mains by agree- 
ment with the London County Council in Blackwall Tunnel 
was deferred for the parties concerned to make terms with 
each other. 

Mr. FREEMAN, K.C., asked the committee to transfer the 
boroughs of Camberwell, Deptford, Woolwich, and Poplar 
from the industrial to the non-industrial area. Counsel 
for Eackney, Shoreditch, and Ilford proposed similar 
amendments. 

The CHAIRMAN eaid the division of the area could not 
be altered. 

Sir R. LirrLER, K. C., asked that an amendment should 
be made to prevent the company from carrying mains 
through the City. He complained that behind the backs 
of the Corporation an agreement had been come to with 
one of the companies supplying the City. 

Mr. FITZGERALD denied that thie was so. The mains 
у pass through а certsin but not а large part of the 

ity. 

The committee by a majority decided against the 
amendment. 

Proposals to omit Ilford and West Ham from the area of 
supply were rejected by a majority. A number of other 
amendments were debated and rejected. One of these 
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provided that electricity for lighting should be supplied 
through separate meters, which would be open for inspeo- 
tion by the local authorities, so that it would be possible to 
know the proportion of energy which was beiog used for 
lighting purposes. While the amendment was disallowed, 
Мт. Fitzgerald agreed to tbe insertion of а proviso that 
where any person supplied by the company used & supply 
for lighting except in accordance with the provisions of the 
Act, the company should, on becoming aware thereof, dit- 
continue the supply for lighting, and be liable to a penalty 
of 40s. for each day’s default. An amendment was, more- 
over, accepted giving power to the local authority to 
inspect works with the view of ascertaining the amount of 
electricity used for lighting purposes. 

Clause 63 was amended «o that any 20 consumers could 
demand a revision of prices every five years. The Board 
of Trade will then consider the matter. 

The question of the powers of tho company to purchase 
complete undertakings was deferred. An amendment was 
accepted by which the company cannot purchase any under- 
taking within the city of London without the consent of 
the Corporation, which consent is not to be unreasonably 
withheld. After consideration this amended clause was 
made applicable to all local authorities within the pro- 


area. 

On Clause 74 the London County Council obtained the 
right to be heard before any Board of Trade enquiry as to 
delay in the carrying out of the proposed works and conse- 
quent withdrawal of powers. 

The purchase elause, which sets out the terms on which 
the company’s undertaking might be acquired, after a period 
of 50 years by some board or authority authorised by 
Parliament, was altered so that the period should be 42 
years. 

Several new clauses proposed by the opponents of the Bill 
were considered and not accepted, and the committee then 
adjourned. 

The new purchase clause as amended reads as follows: 


In the event of any public authority or body of trustees 
(hereinafter called the purchasing authority") being authorised 
by Parliament to acquire the undertaking at the expiration of a 
period of 42 years from the paseing of this Act, and of sub- 
sequent periods of 10 years thereafter, the following provisions 
shall apply and have effect that is to вау: 

1. Not less than 12 months’ notice in writing shall be given 
to the company by the purchasing authority intimatibg their 
Intention to acquire the undertaking. 

2. Sach purchase shall be made upon the terms of the pur- 
chasiog authority paylng to the company in respect of the 
undertaking the then value thereof as determined in accord- 
ance with the provislons of Section 2 of the Electric Lighting 
Act, 1888. 

5. As from the date of purchase the undertaking shall be 
transferred to and vested in the purchasing authority, and such 
authority, to the exclusion of the company, shall have and may 
exercise all the rights, powers, authorities, and privileges of the 
company, and shall be subject to all the duties, obligations, 
agreements, and liabilities of the company in like manner as if 
they were the company, except the debta due by the company 
at the date of purchase, and the liabilities with respect to the 
debenture stock and mortgage debt of the company. 

4. For the purposes of this section ** the undertaking " means 
all lands, buildings, works, materials, and plant of the compeny 
suitable to and used by them for the purposes of their under- 
taking, but shall not include any insurance fand, reserve fund, 
or sinking fund authorised by this Act, or cash in hand or 
at bankers, securities for money, or any debts due to the 


company. 

In consideration of the reduction of the perlod for 
purchase from 50 to 42 years, the following section was 
added to the Bill : 


Notwithstanding anything in this Act contained, the com- 
pany may, before ascertaining the clear profits of the under- 
taking available for the payment of dividend, set aside such 
sums as they think fit to form a sinking fand, which shall 
remain the property of the company in the event of any 
purchase of the undertaking. Provided that the sum so set 
aside in any year shall not exceed an amount equal to 1 per 
cent. per annum on the paid-up capital of the company for the 
year, and the aggregate of such sum shall not at any time 
ex an amount equal to one-third of the paid-up capital of 
the company for the time being. 


On Tuesday last a number of new clauses for the pro- 
tection of the city of Westminster were discussed and 
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rejected. One of these asked that all mains should be laid 
on tbe cut-and-cover system, so that they would after- 
wards be accessible. The company were alto asked to erect 
street boxes ou land purchased for the purpose, but they 
had no power in the Bill to buy land for the purpose. 
Another proposal was thatall vehicles used by the company 
in connection with their work should be under the regula- 
tion of the Westminster City Council. 

The committee, with one dissentient, rejected the clauses. 

Some clauses held over from Monday were then con- 
sidered. It was agreed that in respect of all electric 
lines laid down by the company in any street in the 
administrative county of London, the London County 
Council shall for the purposes of this section have all the 
rights, powers, and privileges of the local authority.” This 
was introduced to protect the interests of the London 
County Council tramways and eewers. An agreement was 
announced between the company and the London County 
Council as to the laying of mains through the Blackwall 
Tunnel. At the same time the company agreed to accept 
the modified sliding scale euggested by the Council’s 
expert. This now reads: “The dividend which the 
company is authorised to pay in tbat year may be increased 
in the ratio of one-eighth per centum," eto., inetead of one- 


Mr. FITZGERALD said thie would be legislating for 40 or 
50 years hence. Such a Bill might contain matters most 
prejudicial to the company, and it was unreasonable to ask 
for such a clause. 

The CHAIRMAN said the committee were unanimous that 
they could not accept such & clause, He was glad to say 
their last decision on the Bill was unanimous. They 
ordered that the Bill be reported to the House. 


ELECTRIC WINDING MACHINES.* 
BY PROF. PAUL HABETS, OF BRUSSELS. 
( Concluded from page 161.) 


The motor, M (Fig. 12), is a separately excited continuous- 
current machine; its rated power is 520 h. p. at 64 r. p m., 
and at 500 volts. It will carry an overload of 40 per cent. 
for half an hour, and of 100 per cent. for five minutes. It 
will reverse without moving the carbon brushes, and gives 
no sparking even when the voltage is considerably reduced. 
The terminais of the haulsge motor are electrically con- 
nected with the generator, G! (Fig. 12), of the Ilgner motor- 
generator, M!1—G!, and a maximum current release, which 


See also Fig. 11 
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Еа. 12—Diagram of Installation. 


quarter. The clause, after discussion, was agreed to, the 
effect being that when the average price per unit drops to 
jd. the dividend will only be 11 per cent., instead of 
15 per cent., but, on the other band, if the price averages 
Id., the dividend will be 4 per cent., whereas before there 
could be no dividend. | 

Other special elauses were refused, but Battersea was 
promised that mains should not be laid in St. John's hill 
and Lavender-bill if . alternative routes were found 
available. 

Sir RALPH LITTLER, on behalf of the City Corporation, 
asked the committee to insert a clause which read as 
follows: The company shall not, either directly or 
indirectly, oppose the preamble of any Bill which may 
hereafter be introduced to supply energy in any area 
withln the company's area of supply." This was not 
accepted, and the same fate met a proposal from Mr. CLODE 
on behalf of the London County Council. He explained 
that by the purchasing clause nobody had an absolute 
right to purchase, and such a right must hereafter be 
acquired by the parties coming to Parliament and obtaining 
a right by an Act of Parliament. Thie proposed clause 
was to prevent the present company opposing such a pro- 
posal if made, and was really to make the purchase clause 
substantial. 


acts when the current reaches 1,500 amperes, is inserted In 
one of the leads. 'The output of the continuous-current 
generator, which is separately excited, is 650 kw. at 500 
volts when making 285 r.p.m.; the rise of temperature, 
measured by the inoreased resistance, does not exceed 
45deg. The carbon brushes have no lead even when the 
machine is generating the maximum current required 
by the motor. The machine will also generate the 
current without sparking at voltages varying between 
zero and + 500. These results are due to the large 
proportions of the generator, whose power is more 
than double that of the haulage motor. The generator 
and the haulage motor are of similar design. The 
cast carcass carries the pole-pieces of laminated iron, 
which are fixed by bolts in such a manner that they can be 
removed laterally wichout dismounting the armature. The 
field coils are protected by the carcass, and the bobbine are 
divided into sections for the purpose of ventilation. The 
armature is a drum, the conductors being tooled and placed 
in the grooves of the sheet-iron core; the openings between 
the conductors allow of an effective cooling by circulation 
of air. The haulage motor, M, and the generator, G!, are 
both excited by a small motor-generator, M-, which 

* Paper read before the Institution of Mechanical Engineers 
(translated from the French), 
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supplies a continuous current at 110 volts. This ,motor- 
generator consists of а 27-h. p. asynchronous motor, M, — 
supplied with current from the power atation and making 
820 r.p.m.—and an 18-kw. continuous-current shunt gene- 
rator, da. The armature of the main generator, Gl, is mounted 
on the end of the shaft, which also carries, between its two 
bearings, a fly wheel of cast steel, am. (13ft. 14ір.) in diameter 
and weighing 40 tonnes (59:5 tons). The rotor of the asyn- 
chronous motor, M!, which drives the Ilgner group, is 
mounted on the other end of the shaft; it will exert 
250 h.p. at a continuous run af 285 r.p.m. For the purpose 
of inserting a liquid rheostat in the rotor circuits, on start- 
ing the machine, the rotor is provided with slip-rings. An 
electromagnetic brake, F, when excited, will generate 
eddy currents in the flywheel rim, and will stop the motor- 
generator in about a quarter of an hour. ithout tbis 
contrivance, it would take several hours to bring the 
machines to a standstill on account of the large amount of 
energy stored in the flywheel. The bearings of the motor- 
generator are lubricated by means of rings; the steps 
are cooled by circulation of water from a vessel at хл 
higher level. The water flows into the grooves of 
the bearings and into the reservoir of the starting 
rheostat, and falls into a cistern. A small centrifagal 
pump, worked by a 2-h.p. asynchronous motor, M, 
takes the water back to the high-level vessel. 


the lever, L,, of a controller. 


ances out and thus causing the vol 


higher than the ЕМЕ. generated in Gi. 


pulley, K, is provided with two brake rims. 


rapted. An electromagnet, E, excited by the field current, 
will then be demagnetised, a counterpoise will be released, 


and the brake will be brought into action. The brake will 
also act when the maximum release breaks the circuit, as 
the field circuit will also be interrupted. When the cage 
overshoots the landing stage, the indicator, showing the 


travelling of the cages, will cause the 
break the circuit, and the brake will consequently be 
brought into action. The brake may also be applied by 
working the pedal, P, which will release a counterpoise. 
The retardation is also brought about by the iudicator, 
which causes the lever, L,, to be moved towards the 
position “stop” as the cage approaches the pit bank. 
This automatic movement is often limited, so as to allow 
the driver to finish the lift and to manipulate the 
machine. The compressed air required for the brake is 
supplied by а small compressor driven by a 5.h.p. three- 
phase motor at 120 volts. The different machines and 
apparatus, as well as the electrical connections, are chown 
in Figs. 11 and 12. 

2. Description of the Trials and the Hesulis.—The haulage 
machine just described has been submitted to a serles of 
trials with the object of giving an account of the perform- 
ance of the Ilgner system ; also of testing the consumption 
guaranteed by the contractor, and finally of determining 
the consumption of energy under actual working conditions. 
The trials were made on Jan. 8, 10, 29, and 30, 1905. 

(а) No- Load Trials, —The difficulty of starting the heavy 
flywheel, which squeezes the oil out from the bearing 


The 
pump can lift five litres (1:1 gallon) of water per 
second through a height of 15m. (40[t. 24in.), and forces 
the water as a spray against a cooling screen. The revers- 
ing of the haulage motor is brought about by manipulating 
According to the position 
of the lever, the following will take place: (1) simultaneous 
reversing of the field current of the generator, Gl, and the 
haulage motor, M; (2) reducing the field current of the 
haulage motor and interrupting the field circuit of the 
generator, when the motor is stopped ; (3) increasing the field 
current of the generator progressively, by cutting resist- 
e of the generator as 
well as the speed of the motor, M, to increase progressively. 
While the lever, L,, is tarned back towards the position 
“ stop,” the counter E.M.F. generated in the haulage motor 
(driven by the inertia of the moving masses) will become 
The motor 
will become a generator and will act as a brake, 
thereby reducing the perlod of retardation. The Koepe 
The 
brake, which is worked by compressed air, is only used by 
the driver for holding the pulley during the standstill of 
the machine, and is manipulated by means of a lever for 
admitting the compressed air into the cylinder. It also 
acts as a safety brake when the three-phase circuit is inter- 


maximum release to 


guaranteed by the contractor. 
fixed by assuming a haulage of 30 up and down journeys per 


suríaces, makes it necessary to keep the Ilgner machine 
group in permanent motion, as the haulage machine does 
not stop for very long. The consumption of energy while 
the Ilgner group is working on no load has an important 
bearing on the economy of the system, and it was, there- 
fore, decided to determine this consumption. А Siemens 
wattmeter and an electricity meter were inserted in one of 
the motor leads, M!, and readinge were taken every five 
minutes during a period of 35 minutes, the machine 
making 313 r.p.m. According to the readings of the watt- 
meter, which had been specially standardised, the son- 
sumption was 31°94 kilowatt-hours. The electricity meter 
showed a consumption of 30°85 kilowatt-hours. The tem- 
perature of the oil on the bearings was 30˙8deg. C. 
(87:4deg. F.). By stopping the circulation of the water for 
44 hours the temperature of the oil on the bearings rose 
to 45:'5deg. C. (113°9deg. F.). Under these circumstances, 
and the shaft making 315°5 r.p.m., the consumption accord- 
ing to the wattmeter snd tbe electricity meter was 
30°55 kilowatt-hours and 29:82 kilowatt-hours respectively. 
According to another trial, repeated on Jan. 29, the 
consumption was found to be 28 kilowatt-hours at a 
speed of 314 r.p m. The temperature of the oil was 
55˙7deg. С. (96'5deg. F.). The latter consumption corre- 
sponds to that guaranteed by the contractor. The efficiency 
of the motor at this reduced load was 0'6; the windage of 
the Ilgner group and the friction between the journale and 
the bearings absorbed, therefore, about 17 kilowatt-bours. 

(b) Passive Resistances in the Pits and in the Haulage 
Motor.—These resistances were determined by giving the 
masses a certain velocity and measuring the height through 
which the useful load was lifted. The energy consumed 
by the passive resistances woyld then be equal to the 
kinetic energy stored in tbe moving masses minus the work 
done on the useful load. The suspended loads were: 


Eg. About 
460 + 400 = 860m. (2,820ft.) of гсрә at 5'6 kg. per 
metre (5"761b. per foot) ............................ - 4,800 (10, 600lb.) 
2 cages with attachments at 2,100 kg. (4,650]b.).. 4,200 (9,2601Ь.) 
8 empty tube at 250 kg. (551 lb.). 2.000 (4. 408lb.) 
4 loads of coal at 535 kg. (1, 180lb.) .. o ms = 2,140 (4, 720lb.) 
Ill! = 15,140 (28, 988lb.) 


The diameter of the Koepe pulley (reduced by wear) was 
2'88 (oft. 5$in.). Tbe moment of inertia of the suspended 


loads was = 15:140 x 1°44" _ о 780kg,-m.? (65,970 Ibs.-feet). 


The moments of inertia of the rotating masses were: 


Eg. m.* Lb. -ft.“ 
1. Moment of inertia of the Koepe pulley ...... . ) 650 (14,950) 
2. 2 "m motor armature ...... 250 (8, 932) 
$, 25 " head pulleys .......... 675 (16,018) 
1,656 (36, 900) 


The moment of inertia of the masses was thus I = 2,780 + 
1,555 = 4,555 kg.-m.? (65,970 + 56,900 = 102,870 1ba.-feet?). 
The kinetic energy corresponding to a speed of 8m. 
(26ft. 3in.) per second equals a 0 7 iai = 5:55, and, 
therefore, 2: = 15'4 hence the kinetic energy = Lu 
= 66,759 kg.-m. (482,900 feet-lbs.) The loads travel 
through a height of 29m. to 30m. (95ft. to 98ft.) after the 
current has been cut off from the motor. The work done 
by the non-balanced load was thus 2,140 x 29 = 61,060 kg.-m. 
(441,647 feet-lbs.) to 64,200 kg.-m. (464,400 feet-Ibs.) The 


66.759 1.04 and 
4,200 


kinetic energy of the masses ie between 


90,199 1'095 times the work done in raising the non- 


61,060 

balanced loads—i.c., the useful work. The resistances in 
the pits aud in the machine are, therefore, only 4 to 
94 per cent. of the useful work. We shall see that these 
figures, which may at first seem rather small, agree with 
other testa. 

(c) Guaranty Trials.—The object of these trials ie to 
determine whether the consumption in kilowatts per useful 
horse-power developed by the machine comes within that 
The guaranty had been 
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hour; each journey included a loading at the bottom landing 
stage ^t a depth of 568m. (1,207ft.), and a stoppage on 
the way at one of the intermediate loading stages, at 
depths of 342m., 288m., and 185m. (1,122ft, 945ft., and 
607[v.). Three series of trials were made on Jan. 10 and 
repeated on Jan. 30; each trial iacluded 10 up and down 
journeys made as quickly as possible. Series I. comprised 
journeys with loadings at 368m. and 342m. (1,207ft. and 
1,122{t.); series II. comprised journeys with loadings at 
368m. and 288m. (1,207ft. and 945ft.); series III. cnm- 
prised journeys with loadings at 568m. and 185m. (1.207ft. 
and 607ft.) At each of these trials the following observa 


е 


(Trial II. 30 January, 1905.) 
| i 
80 ; | I 
| к 
| | | 
|| | T 
25 | | | 
[ [с 
| | | 
| } 
| | | 
20 = i | N 
di^ ү ОО] 1 
8 8 | EE b З 
5 5 1 1 || 2% 
В у F ji i | 
e - P ond n d : 
ТЕ САРУ S. | 
» Š / PA 
6 5 
є li — —.— 
gt d | 
| 
Я ili 
| 
| 


Continuous Volts, 1 div. = 50 volts; Continuous Amperes, 1 di 
Continuous Watts, Alt. Watts, Alt. Volts, and Alt. Volt-amperes, 1 div. 
Exciting current, 1 div. 
= 1 


Abscissa scale 1 div. = 10 scc. 


Ета. 15, — Results from Three Up aud Down Journeys. 


tione were taken every 10 seconds: (1) Readings of the 
Siemens wattmeter (the same as used at the no-load trials) 


which was inserted in the joined circuit of the Ilgner group | Th 


and the motor-generator, M,-G,. These readings were 
plotted with time as abscissx, aud the integration of the 
curve gave the total electric energy spentduring the test. This 
energy was also determined by means of the electricity 
meter by taking readings at the beginning and at the end 
of the tests. The results obtained by these two instru- 


ments differ only 1 to 3 percent. (2) Readings of a Weston |. 


ammeter and voltmeter which were connected to the same 
circuits. From these data we may plot the carve of 
apparent alternating watts; and by dividing the watts 
found by the wattmeter by the apparent watts, we obtain 
а curve representing the variations of cos of the installa- 
tion. (3) Readings of the ammeter in the field circuit. 
Tue latter was maintained at 110 volts. Recording instru- 
ments give an account of the volts and amperes of the 
continuous current which drives the haulage motor. By 


multiplying the simultaneous volts and amperes, we 
obtain the watt curve of continuous current, which repre- 
sents the power spent at any moment during the haulage ; 
and by integrating the corresponding parts of the curve, 
we determine the energy spent during the different 
parts of the journey. The variation of speed of revolution 
of the Ilgner group was shown by a recording 
indicator. The variation of kinetic energy of the group 
from tbe beginning to the end of each trial had to be 
added (algebraically) to the consumption of the electric 
energy, found by means of the electricity meter or the 
Siemens wattmeter, in order to determine the total expendi- 
ture of energy. 


(Trial 111. 90 January, 1906.) 
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The moment of inertia of skaft ...................—. ы 5 (118) 
/// o˙⁵ AA 121, 230 (29, 187) 


The variation of kinetic energy 


_ OD — 9) x I = G) 2 т? x I, 
2 5,600 


where п represents the number of revolutions of the Ilgner 
group as indicated by the recording speed indicator. 

The author does not consider it necessary to publish all 
the figures and curves obtained by these trials, as their 
number is very considerable. Fig.13 represents the results 
from three up and down journeys of trial III made on 
Jan. 30. The trials comprised 10 complete journeys from 
landing stages at depths of 568m. and 288m. (1, 207ft. and 
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945ft.). The performance of the Ilgner system ie indicated 


by this diagram. It will be noticed that the power absorbed 
by the haulage motor (continuoas watte) varies consider- 
ably—viz, from zero to about 300 kw., then falle to 


200 kw. and returns to zero. The power supplied by tbe 
power «station (alternating watts) varies only between 
110 kw. and 160 kw. The results which may be deduced 
from these trials will be found below, and from these we 
have determined the efficiency Ri = ratio of usefal power 
to power eupplied to the haulage motor (continuous watts) 
and efficiency R. = ratio of useful work to the sum of 
the energy spent by the alternating current and the 
kinetio energy stored in the Ilgner group. The watts 
consumed per useful horse-power spent in drawing coal is 
determined by dividing 746 watte by R, The consump- 
tions given above'are slightly smaller than those guaranteed 
by the contractor. The consumption at the power station 
of Espérance is 11 kg. (2411b.) of steam per kilowatt-hour ; 
the consumption at the trials would, therefore, be between 
17-75 kg. and 20:5 kg. (59:1lb. and 44 751b.) of steam per 
useful horse-powor hour, which is very small for a winding 
machine. It is possible to produce a kilowatt-hour by a 


much smaller consumption of steam; the consumption 
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Number o' —€— 
up and useful нр 
Trial. down Ri. R, work pe areful HP 
journeys haur in imke 
per hour, i 
Hsulsge from stages at depths of 368m. snd 342m, 
(1.207ft. and 1,122fr.). 
I Јар. 10 284 | 0:80-0:89! 0 45135 | 81:25 | 165 
П Jen. 30 284 0:855 0:455 | 8000 1:61 
Heulege t, om steg s at depths of 368m. and 288m. 
(1,207ít. and 945't.). 
II. Jen. 10 25 0 73-0 80 | 0413 | 67:50 1:78 
III Jan. 30 29 0 85 0:429 | 7676 1:715 
| Haulage fiom stages at depths of 568m. snd 185m. 
(1,207ít. and 607ít.). 
III. Jav. 10 283 068-088, 0399 | 64:35 1:815 
IIl! Jan. 20 284 0 86 04C6 | 63:00 1:81 


(d) Consumption of Energy under Working Conditions. 
For the purpose of determining the consumption in kilc- 
watte per useful borse-power, tbe haulage machine at the 


Consumption in Kilowatt-Hours per H.P.- Hour in Raising Coal 
Corresponding to Mean Work done in H.P.-Hour. 
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Mean useful H.P 
Fic. 14. 


guaranteed for a steam turbo-alternator working at a 
pressure of 6:5 kg. (14:5lb.) and superheated 300deg. C. 
(572deg. Е.) is 8 05 kg. (19 731b.). Adopting this figure, 
we should require 14 40 kg. to 16:5 kg. (51:74lb. to 56:571b.) 
of steam per useful horse-power hour, and we may even go 
below these figures. The electric winding machine can, there- 
fore, compete with the very best steam winding machines. 
Mr. Henry, engineer to the Hasard Collieries, has. not 
succeeded in reducing the consumption below 18 94 kg. 
(41°7lb.) of steam per useful horse power hour, notwith- 
standing the best known improvements. It will be noticed 
that the efficiencies, Ri, are very high. If the mean value 
of Ri, 0 855 (from the trials on Jan. 50), be divided by the 
efficiency of the haulage motor, the reciprocal of this 
quotient will be the factor by which the useful power muat 
be multiplied in order to obtain the power required by the 
motor to overcome the useful loads and the passive 
resistances. If the efficiency of the haulage motor (neglect- 
ing the field current) be taken as 0°95, then we have 
0'855 i 0:90 and Lo 111; the passive resistances, 
0°95 0°90 
therefore, do not exceed 11 per cent., which agrees fairly 
well with the figure already found above. 


pits of St. Nicolas has been submitted to a permanent set 
of trials, lasting from Jan. 17 to March 1, 1904. The 
consumption was measured by the electricity meter, 
inserted as in the guaranty trials. The readings were 
taken every day at 6 and 8 a m., and at 5 and 6 p.m. The 
number of revolutions made by the Ilgner group were read 
off simultaneously with the readings of the electricity 
meter, and a record was made of the coal and stones drawn 
daring the different intervals of time. By means of these 
data the useful work done by the machine may be deter- 
mined, as well as the mean work per hour. The consump- 
tion of electric energy, to which is added or subtracted the 
kinetic energy of the Ilgner group, admit of determining 
the consumption in kilowatts per useful horse-power. The 
large number of results from the trials, which lasted over a 
period of one month and a half, have been plotted (Fig. 14) 
by taking as ordinates the consumption in kilowatts per 
useful horse-power, and аз abscisex the mean useful borse- 
power given off by the machine. The points lie evidently 
on an byperbolio curve. During the night, when the 
haulage is less, the ordinates are longer, on account of the 
permanent consumption of the Ilgner group. The ordinates 
will be shorter as the haulage becomes more active, and 


506 


will be about 2 kw. per horee-power between 8 a.m. and 
3 p.m. The results from the guaranty trials have also been 

lotted ; these points lie on the continuation of the curve. 
б may be remarked that the hyperbolic curve is similar to 
that representing the consumption of a steam-driven 
winding machine. The high consumption during the 
night may be attributed to the Ilgner system, and 
would, therefore, not take place if the winding 
machine were driven by an asynchronous motor; but 
then one would have to take into account the consumption 
of energy required to keep a dynamo at work at the power 
station, which should be large enough to generate the 
maximum power reauired for starting the winding 
machinery. At the instance of the machine at pit No. II. 
Preussen the author has shown that the variation of con- 
sumption of a winding machine driven direct by an asyn- 
chronous motor follows also an hyperbolic law. The electric 
winding machine at St. Nicolas has replaced a steam-driven 
machine, which was put down in 1874. According to trials 
made on Feb. 17, 1903, the steam-driven machine con- 
sumed 53°1 kg. (1171b.) of steam per useful horse-power 
hour during the period of maximum haulage from 8 a.m. 
to 3 pm. By installing the electric machine, a battery 
of six boilers, working at a pressure of five atmo- 
spheres, has been abolished. These boilers were in 
such a bad state that they would soon have had to 
be replaced by new ones. Besides being economical in 
consumption, the electric machine has also caused a reduc- 
tion in wages, as the stokers who were dismissed from 
St. Nicolas have not been taken into service at the power 
station. As the electrically-driven machine is much simpler 
to manipulate tban the steam-driven machine, the drivers 
(two in number) needed very little instruction before taking 
over the new machine. The consumption of tho accessories 
is very small. The rope is a flat steel rope. The two 
ropes wbich were used at first consisted of six hawsers of 
four strands each, on a core of hemp; each strand con- 
tained seven wires of 2mm. (in.) diameter. The ropes 
were 92mm. (3fin.) wide and 20mm. (z Tin.) thick, weigh- 
ing about 5:7 kg. per metre (3'8lb, per foot) The wires 
were of steel with a breaking strength of 140 kg. to 
150 kg. (5201Ь. to 330lb.), and would bear 14 bendings 
over a mandrel of 5mm. (1in.) and 50 torsions on a length 
of 200mm. (7{in.) before rupture. The total breaking 
strength of the rope was 77,750 kg. (76:5 tons). The first 
rope was removed after only three months of service, on 
account of unnecessary precaution. It was found by a tensile 
test that the total breaking strength of the weakest part of 
the rope was still 66,000 kg. (145,504lb.). The second rope 
lasted 44 months. It was replaced by a rope consisting of 
seven hawsers of four strands each, on a core of threc 
wires of 1:2mm. (j,in.) diameter, each strand containing 
seven wires of 18mm. (in.) diameter. The rope, 
being 110mm. (421in.) wide and 18mm. (fiin) thick, 
weighs about 5°75 kg. per metre (3'8lb. per foot). The 
wires are of steel, with a breaking strength of 130 kg. to 
135 kg. (286:6lb. to 297:61b.); the 18mm. (,';in.) wire 
would bear 18 bendings over а mandrel of 5mm. (} in.) aud 
50 torsions on a length of 200mm. (75іп.). The 1 2mm. 
(35in.) wire would bear 56 bendings and 30 torsions on a 
length of 150mm. (5; fin. or 5:9in.). The total breaking 
strength of the rope is 77,000 kg. (75 8 tons). On account of 
the small diameter of the Koepe pulley, it was desirable to 
give the new ropes more flexibility by making them thinner 
and of finer and more ductile wire. It is interesting to 
compare the expenses, with regard to ropes, of the Koepe 
machine with those of the old steam-driven machine with 
bobbins and flat aioes ropes. The latter ropes weighed 
about 4,600 kg. (10,141lb.) and cost during later years 
from 1°65fr. to 2fr. per kilogramme (7d. to 8'71d. per 
pound) Let us adopt the lowest figure: & rope will then 
cost 7,600fr. (£304), and two ropes will, therefore, be 
15,200fr. (£608). These ropes last about 26-52 months— 
say 50 months on an average. The rope expenses per 
month would, therefore, be 500fr. (£20). The ropes which 
were rejected cost 2,250fr. (£90), which for a period of 
4} months is 500fr. (£20) per month, the same as we found 
for the aloes ropes. One may, however, expect to find the 
steel ropes more economical, as their construction is more 
suitable for the purpose, and may, therefore, last more 
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than 4j months. A rejected haulage rope may be used as 
counter rope. 

It may safely be concluded from these trials that the 
electric haulage machine, even if it is not more economical 
than the best steam-driven machine, is certainly not more 
expensive. The greater facility and safety with which it 
can be manipulated, the smoothness with which it works, 
and its much greater flexibility, will often make it preferable 
to the sedi driven machine, even in the case where trans- 
mission of energy is not required. There can be no hesita- 
tion in the choice between the two eystems when the power 
has to be transmitted from a distance, or, as in the case of 
the pits of St. Nicolas, where the production of energy can 
be centralised at one power station. 


TRADE NOTICES AND NOVELTIES. 


A Novel Sample Cabinet. 


The accompanying illustration represents а novel sample 
cabinet which has been prepared by the Simplex Steel Conduit 
Company, Limited, Westinghouse-building, W.C., with the 
idea of supplying on loan to station ergineers, architects, 
lecturers, etc., a set of samples for inspection, as they are far 
more convenient loose than mounted on a board. The cabinet 
contains four trays, so that the samples can be classified into 
main groups, and as each tray is subdivided, the groups can be 
further arranged in sections. If the trays containing the 


Simple: Sample Cabinet. 


samples are placed out on a table with the tools from the 
bottom of the box, an excellent idea of the completeness of the 
Simplex system of conduit wiring can be obtained. A detailed 
description of the cabinet and its contents is given in a leaflet 
recently issued by the company. 


A Useful Draught Gauge. 

The Phcenix ” indicating and recording draught gauge is а 
useful device which not only shows on a dial, bat also auto- 
matically registers on a chart, the exact draught in a boiler or 
other furnace, thus enabling the stoker to adjust the dampers 
in order to obtain the best results possible, and at the same 
time affording the engineer a reliable means to check the work 
of his men. Details are contained in a new pamphlet just 
issued by Messrs. Sanders, Rehders, and Co., 108, Fenchurch- 
street, London, E.C. Two charts taken at an electricity works, 
before and after installation of the apparatus respectively, are 
included to illustrate its usefalness. These charts lead one to 
the conclusion that a considerable saving of fuel may be effected 
with the aid of the instrument. 


A New Brush-Holder. 


Messrs. Veritys Limited, Deansgate, Manchester, have sent 
us particulars of the Aston worm-feed brush-holder just 
introduced by them. This holder, which we illustrate here- 
with, is of the ‘‘ box " type, though the principle of ** worm- 
feed" can equally well be applied to the finger type of 
brushes. The former type, however, is coming more and more 
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into favour with engineers, we are told, owing to the fact that 
vibration is not so readily transmitted from armature to brush 
gear by this type as is the case with the more rigid ‘‘ finger 
type. Box type holders fail where the attempt is made to 
obtain a tight contact between carbon and box. In the Aston 
brush-holders the carbon is a moderately loose fit in the box, 
and ample contact is provided by a flexible copper connection 
between carbon and holder. The carbon is fed down without 
friction by the pressure of two small rollers, which are con- 
nected by means of a lever to the ‘‘ worm-feed " adjustment. 


By turning the insulated knob of a small screw, the pressure on 
the carbon can be regulated to the finest limit. One end of the 
spiral spring is connected to the worm-wheel, and the other end 
to the lever, and as the worm-wheel is turned by the thumb- 
screw, greater or less pressure is put on the carbon. The tube 
of the holder is split through half its length, and a split ring 
provided with a steel key is used for tightening the holder upon 
the brush pillar. The lever is extended beyond the pressure 
rollers to provide a ready means of raising to try the tension or 
remove the carbon. A small slot is provided in the front of the 
carbon-box, and as the carbon is fed forward, the lever finally 
comes to rest at the bottom of this slot. The possibility of the 
lever touching the commutator is thus avoided. The thumb- 
screw is fitted with an insulated knob, so that extra tension can 
be applied if required while running without fear of shock. 


Low-Tension Switchgear. 


The Union Electric Company, Limited, 151, Queen Victoria- 
street, E.C., are issuing a new list of their low-tension switch- 
gear for capacities of from 20 to 6,000 amperes, and voltages up 


Union B pattern L. I. Treble Pole Switch. 


to 550. Two leading types of switches are dealt with in this 
list. Pattern B is of small ampere capacity, and made one, 
two, or three pole. Its leading features are as follows: A 
replaceable spark-carrying contact with exceedingly rapid break 
on esch pole, which keeps the main contacts entirely free from 
all sparks; the replaceable finger is held in by split pins, the 
flat contact by an accessible bolt ; arrangement for connections 
at back or front of switchboard ; change-over arrangement 


with off position, both for front and back of board working ; 
large contact surfaces, the 550 - volt types having the same 
contact area although lesser ampere rating than the 250-volt 

Pattern C is made for larger currents up to 6,000 
amperes. It is provided with magnetic blow-outs on all poles, 
replaceable spark-carrying rollers, and laminated brush contacts. 
Both types are arranged for mounting behind the switchboard 
with the operating handle in front. The accompanying illus- 
tration shows a treble - pole switch of the first-mentioned 
pattern. For use in connection with these switches, special 
open fusible cut-outs and enclosed handle plug carriers are also 
included in the list. 


Catalogues, etc., Received. 


WALL TELEPHONE.—The General Electric Company, Limited, 
Queen Victoria-street, E.C., are advertising their K 25 battery 
wall telephone by means of a little novelty card, which is au 
exact facsimile of the instrument. We understand this tele- 
phone has been remodelled in order to bring lt up to the very 
highest possible state of efficiency and simplicity, the inside 
connections being particularly simple. It has the additional 
advantage of an extremely low price for such a well-finished 
and efficient article. 


PonrTrABLE DRILLS AND ELECTRICAL ACCESSORIES. From the 
Electrical Trades Supply, Limited, Great Charles-street, Birm- 
iogham, we have a well-illustrated catalogue of their portable 
electric drilling machines, also a list of E.T.S. damp and dust- 
proof electrical fittings for collieries, ironworks, factories, mills, 
ships, etc.; a list of electrical porcelain ware, including ceiling 
roses, cut-outs, wall plugs, lamp-holders, brackets, watertight 
fittings, eto.; and an abridged list of cord pendants, ceiling 
fittings, brackets, electroliers, and standards. 


LEIGH ELECTRICITY ACCOUNTS 


We give below an abstract of the revenue account for 
the year ended March 31, 1905, just issued by the Leigh 
Corporation Tramways and Electricity Committee. 


Dr. Erpenditure, 2 а.а, 
To generation of electricity ................... . ees. 146115 1 
Repeirs and maintenance of plant eee 598 11 3 
Distribution of electricity .................—..—.—.- ——— — 83319 4 
Rents, rates, and taxes ——— ————À 182 19 6 
Management exp2nses, salaries, еёс...................-...... 857 1 5 
Special charges, insurance, eto... . 284 4 7 

8,218 11 2 
Balance, bheing gross profit for the year ..................... 1588 411 
£4,806 16 1 

Or. Income. £ s d. 
By sale of current for lighting and power 4,430 17 6 
Charging electric batteries C as 0 16 11 
Rental of motors and other apparatus 250 15 2 
Sale of lampe, fittings, etc. .......—..—.....— 148 19 0 
Compensation claim paid by insurance company ....... - 17 6 

£4,806 16 1 


BIRMINGHAM ELECTRICITY ACCOUNTS 


The accounts of the city of Birmingham electricity 
department for the year ended March 31, 1905, show a 
total expenditure on capital account to that date of £665,424. 
Abstracts of the revenue account and balance-sheet are 
appended. 


REVENUE ACCOUNT. 


“Je | Om OO O Gi 


r. Expenditure. E а, 
To generation of electricity... ..........6... . 20,227 61 
Distribution of electricity j.. oeoo oas oeo 1,246 10 
Renta, rates, and takes S r 3 527 18 
Management expenses, salaries, eto. 5,514 4 
r oer oie ri Re айй RU Rea LEE pod а БЫ A 40 
Ish, n TS 211 5 
Bad debts ........ .. ———— 8 88 1C 
Total expenditure ............. ————— — € - 50,655 15 
Balance carried to profit and loss account .................. 89,578 12 
£70,229 7 8 
Or. Income. 2 ad. 
By sale of current, less discounts .............................. 67,851 15 8 
Rr A aas a . 1808 210 
Rents receivable ............................—...... ее... 218 1 9 
Contracting department surplus .......................... — 322 210 
Contributions for superannuation. . .. se o 139 6 7 
£170,229 7 8 
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BaLaNce-SHEET. 

Dr. Liabilities. £ г. d. 
Ospiti acconnt—loans outstanding and герзій...........715,928 17 1 
Balance at orelit of reserve fund ....... S - 49,595 19 2 
Interest accrued and оорлій .......... 0 vL Е 4919 2 " 
Sandry creditors ................... —— M ———— 7,371 4 4 
Dae to treasurer on revenue account =. TORT . 14450 9 0 

£790,093 12 2 

Or. Assets. £ s.d. 
Ospital acooupt—a&mount expended on works. . 665,425 19 0 
Stores on band. CMM —— 5 11 
Sandry creditors for current, fittings, eto 92,855 3 3 
Invested on sc»ount of reserve fund.......... —— — 4. 26,593 9 11 
Ia hands of city Їтеазогег....................... Tob 4 73,828 18 8 
Cash in hand €— . — КТ à 59 11 5 

£790,093 13 2 


GLASGOW ELECTRICITY ACCOUNTS. 


We give herewith abstracts of the revenue account, 
balance-sheet, and statement of electricity generated, sold, 
etc., by the Glasgow Corporation electricity department 
for the year ending May 51, 1905. 


BEVENUE ACCOUNT. 


Dr. Expenditure. £ ad 
To generation of electricity .................................... 7,779 18 Б 
Distribution of electricity ................... 2 . 2.2. 2. . . 9,496 18 5 
Attending and repairs to public lampe eee». 6088 5 0 
Rents, rates, and taxes r 13.856 11 10 
Management expenses, salaries, eto. ................ РИГИ 7,175 12 6 
Special oharges. . Анткен E EOE =æ... 2,875 10 11 


116,437 14 4 
Balance carried to profit and loss account ...........—... 69,955 19 7 


£186,971 19 7 


Or. Income, £ s.d. 
By sale of current per meter . —€— ——— 175.890 15 11 
Pablic lighting....... 0 —.—.—2.—..—. . 12,480 18 0 

£186,371 15 11 
GENERAL BALANCE BHEET. 

Dr. Liabilities. £. s.d 
Oapital acoount—amount received ................-...... 1,290000 0 0 
Deposits in security of electricity гепіз ................... . 1,689 1 1 
Accounts due to sundry tradesmen ........................... 7,604 15 8 
Sinking Тада dc cA . 85,667 18 8 
Reserve fund  ............ E НЕ S . 12,722 12 8 

21, 595,524 7 7 

Or. Income. £ s.d. 
Oapital account—amount expended for works 1,944,169 12 10 
Outstanding revenue assets . „ 21,825 10 5 
Stores on hand 3 оние . . 41,989 16 11 
Balance in bank . . . . „ . 878 9 3 
Sinking fund invested ......... ен 2.2... 95,667 18 2 

£1,895,524 7 7 
STATEMENT or ELECTRICITY GENERATED, SOLD, ETC. 
Qaantity generated in B. T. U.... . 21, 584, 088 
Private consumers - 16,642,253 
Quantity а Pob 1атюре................... M" 1585605 1a gu ac 
By contract .............-.-.-. 80,710 
Qaantity used on works .......... "— F 1,025 516 
Total quantity acoouuted for e soss . 19 275,984 
Quant ty not accounted for. . 2,510,104 
Number of consumers .............. — —— . 11,643 
Number of public lamps ............. erence D est 825 
Total maximum supply demanded (kilowatts) ............... 31,399 


APPOINTMENTS VACANT. 


Chief Iastructor in Mathematics, Northampton ` Institute. 
Olerkeawell. Salery, £150 per ssesion. Applications by 30th inst, 
See advertisement in last issue. 

Premium Pupil, Kilmalcolm Electric Lighting Oo. 
ment in last issue. 

Assistant Engineer about 25 yesrs of age. with good knowledge 
of mechanical engineeriog. Applications to G M 532, Messrs, Deacon's, 
Leadenhall-street, London, E.O. 

Practical Eagineer to supervise the cquipment of a complete elec- 
trical tramway in lodia. Applications to Box No. K 10, Electrical 
Engineer Office, See advertisement in last issue. 

Mechanical and Electrical Engineer. Salary, 508. per week. 
Applications to R. N., Electrical Engineer Office. See advertisement 
in last issue. 

Electrician, Monmouthshire Asylum, Abergavenny. Salary, £2 
per week, Applications to the Medio al Superintendent by 12th iust. 


See ad vertise- 
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LEGAL INTELLIGENCE. 


TRAM COLLISION. 


Before Mr. Justice Grantham and a special Jury at the West Riding 
Assizes, Leeds, last week, an action wes heard in which Dr. Henry 
White, of Bradford, claimed £17,200 damsges sgainst the Bradford 
Corporation for personal injaries sustained on Ester Monday. One 
pert of the doctor's claim was £16,000 for lose of practice, past aud 
fat are. The plaintiffs case was that he was being driven in a phaeton 
from his ence in St. Jude'e-place into Maupingbam-lane, and on 
reaching the corner he saw a tramoar coming along Menningham-lane 
60 or 70 yards away. Believing there was sufficient time, he attempted 
to drive across the street to get to his right side, The phaeton not 
cleared the car lines, however, when the car dashed into it, and both 
the plaintiff and his coachman were thrown out. The doctor had been 
told by his medical advisers that he was quite unfit to do his work. 
He had been in bed some weeks, and would be unable to follow his 
practice for a considerable time. The plaintiff contended that the car 
was being driven at a speed of over 20 miles an hour. 

The defence was that when the phaeton drove out of St. Jude's-plaoe 
at a smart trot the car was only 15 yards away. The driver rang his 
bell and applied the brakes, and but for the driver of the phaeton 
hesitating on the rails no accident would have occurred. 

The jury awarded the plaintiff £1,500, 


COMPANIES’ MEETINGS AND REPORTS. 


GASLIGHT AND COKE. 


At the half-yearly ordinary general mesting of the Gaslight and 
Coke Co. last week, Mr. HowaRD O. WARD (deputy отел); who 

reside], stated that there never was a time when competition was so 

een and prices for electric current eo low, ey those charged by 
borough councils who had their own electric undertskings, and who 
hed the rates to fall back upon if they lost money. There had been a 
considerable saving in several directions. The Corporation of the city 
of London had decided to experimentally light Queen Victoria-street, 
Lower Thames-street, and Fleet-street with gas. That was extremely 
satisfactory, inasmuch as it would not only tend to iucrease the Oom- 
peny's gee sales, but it also showed that the most important оогрога- 
tion in the world realised that gas wasa better and a cheapsr light for 
the streets than electricity. Another matter for congratulation was 
the fact thet they had secured the lighting of the new Victoria Station 
in competition with electric light at an extremely low figure. 

As compared with the oorresponding half-year of 1904 there was a 
considerable falling off. After paying a dividend of £4°8 per cent. 
there was a deficit of £30,000 in place of the surplus of £98,000 
12 months ago. 


LONDON ROAD-CAR. 


At the forty- fifth half-yearly meeting of this Company, the 
OnAIRMAN stated that the number of passengers carried was 
37,377,896, being an increase of 411,343 over the number carried in 
the corresponding period of 1904. The weekly average traffic receipts 
per car were £17. 5з. 74d., against £16. 18s. 2d., being an increase of 
bs. 51. car per week, Of the total number of passengers, nearly 
one million were carried by motor omnibuses, Although the number 
of motors was relatively small, their greater earning power had had a 
considerable effect in increasing the average receipte of the cars, but 
it wes only fair to sey that the average receipts of the horse cars were 
slightly better than in the corresponding period. The experience 
gained enabled the Board to gauge the situation with tolerable 
accuracy. Their miuda were made up regarding the type of motor 
which would not be adopted by them, as well as the type which would 
suit. Generally, the outlook was not unsatisfactory. The bslance 
available for division was £21,903, of which it was proposed to transfer 
£2,000 to the general reserve, raising it to £60,000. It was also 
proposed to pay a dividend of 4s. per share on the fully-paid shares, 
carrying forward £6,613. 


NERNST ELECTRIC LIGHT. 


An extraordinary general meeting of this Oompany will be held on 
14th inst, when the resolutions at the meeting on July 24 will 
be submitted for confirmation. These resolutions sanctioned the 
visions] agreement under which it is proposed that the Company shall 
sell t» the Allgemeine Elektricitats-Gesollschaft all the patent rights 

ed by it for manufacturing and selling Nernst lamps elsewhere 
than in Europe and the United States of America and Oanada, and 
including the Company's rights to the royalties payable by the 
AUgemeine Elektricitii!s.Gesellechaft on deliveries of patented Nernst 
lamps for Great Britain, for £24,000, to be paid in cash. 


ANGLO-AMERICAN TELEGRAPH. 


The half-yearly meeting of this Company was held on Taesday, 
Mr. F. A. Bevan presiding. Particulars of the report appeared in our 
last week's iesue. 

The CHAIRMAN stated that the new half-year had commenced with 
increased traffic, sud they looked forward to a good half-year, in epite 
of the fact that the Newfoundland authorities hed taken it into their 
heads to impose a tax on them, which might cause a loss of £1,000 a 
year. They were also threatened with competition in Newfoundland. 

The report was approved. 
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SOUTH WALES ELECTRICAL POWER. 


Au extraordinary general meeting of this Oompany was held on 
Saturday at Cardiff, Mr. R. Forrest, J. P., presiding. It was resolved 
to create £100,000 additional debenture stock of the Company, bearing 
interest at the rate of 5 per cent. per annum, being the fourth and 
fifth instalments of £50,000 each, part of the £250,000 which the 
Company is empowered to borrow ander its Ast. 


NORTH METROPOLITAN TRAMWAYS. 


The report for the half-year ended June 30 leat states that the gross 
receipts for the period have amounted to £307,419, and expenditore 
to £295,524. e number of cars running shows a decrease of 4:25 ; 
there wasa decline of 44,093 in the miles run, and of £2,506 in traffic 
receipts. The sum of £11,794 has been charged against revenue for 
maintenance of the permanent way: For some time past negotiations 
have been pending with the London County Oouncil for the surrender 
of the lease of their northern tramways, which was granted by the 
Council to the Oompany in October, 1897, and which would not have 
expired in the ordinary course until June, 1910, and also for the pur- 
chase of the рго rties, cars, horses, eto., which belong to and are 
employed by the Oompany in working these tramways, These negotia- 
tions have now resulted in an offer by the Oouncil which the direotors 
have decided to recommend the shareholders to accept, and the terms 
of which have been embodied in ап agreement which will be submitted 
to the shareholders for confirmation at the general meeting to be held 
ou the 16th inst. This agreement, which is to take effect as from 
April 1 next, will, if ratified, aleo put an end to various matters in 
dispute between the Council and the Company. 


NEW COMPANIES REGISTERED, 


City of Ely Electric Light and Power Co., gr aera (ran 
£5,000, Object: to adopt an agreement with H. Foote, L. Milne, 
and E. J. Owen, providing for the transfer to the oompany of the 
undertaking and powers granted to them by the Ely Electric Lighting 
Order, 1904, eto. 

Newquay Electric Light and Power Co., Limited, —Oaspital, 
£15,000. Object : to carry on at Newquay, and elsewhere in Cornwall, 
the business of an eleotrio light and power supply company in all its 
branches, and to adopt an agreement with H. Foote, L. Milne, and 
E. J. Owen for the acquisition of the undertaking and powers granted 
to them by the Newquay Electrio Lighting Order, 1904, eto. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Warrington. — Tenders are required for cables, 
Aug. 11. 

Sophia.—The District Finance Oommission require tenders for 
telegraph material by Aug. 25 

Florianopolio (Brazil)—The Municipality require tenders for the 
lighting of the town by Oct. 2. 

Finohley.—The Urban District Council invite tenders for storage 
batteries and booster, Tenders by Aug. 15. 

Turn-Severin (Roumania).—The Mayor invites tenders for the 
electric lighting of the town. Tenders by Sept. 10. 

Olympia 1905 Exhibition.—The Ere:utive Committee invite 
tenders for the loan or hire of 300-kw. direct.coupled steam set. 

Paris.—The Post snd Telegraph Department require tenders for 
rubber-iosulated copper wire. Tenders to above, 103, Rue de Grenelle, 
by Aug. 24. 

Madrid.—The Public Works Department require tenders for the 
const:uotion and working of an electric tramway in Zeg zı. Tenders 
by Sept. 12. 

Madrid,—The Pablic Works Department require tenders for the 
construction and working of an electric tramway in Malsgo (Malaga). 
Tenders by Aug. 19. 

Madrid.—The Public Works Department require tenders for the 
construction and working of two electio tramways in Barcelons. 
Tenders by Aug. 18. 

Acton.—The Urban District Oouncil invite t'nders from manufac- 
turers for the supply of arc lamp carbons and house fuse-boxes for a 
pericd of 12 months, Tenders by Aug. 21. See advertisement in 
last issue. 

Larne (Ireland).—Tendeis are invited for lighting the public 
streeta and roads of the urban district of Larne by means of coal gas 
or electricity for three years from Aug. 1, 1906. Tenders by 10 a.m. 
on Sept. 2. 

Alicante (Spain). —The Harbour Board (Junta des Obras del Puerto) 
require tenders for two electric oranes, capable of lifting 10.000 ko. 
acd 1,500 ko. respectively. Tenders by Sept. 15. Estimate, 
107,010°10 pesetas. 

Swansea.—The Corporation invite tenders for supply, delivery, and 
erection of опе interoommunicstion switchboard section for central 
exchange, and apparatus for sub-exchanges at Morriston and Mumbles, 
Tenders by Aug. 11. 

Erdington.—Tenders are required for the construction of Section 
No. 1 of the Erdiugton tramways, comprising the laying of the per- 
manent way, inclading copper bonding, wood block paviog, and other 
works incidental to the lsying of about 24 miles of double-track tram- 
way, for the Tramway Committee, Tenders to the joint enginoers, 


Tenders by 


- Bum ee —— „ E 


Mr. Robert Green (of Messrs. Pritchard, Green, and Oo.) of 37, 
Waterloo-street, Birmingham, and Mr. Herbert H. Humphries, engi- 
neer to the Council, Public Hall, Erdington. 

Chelmsford.—The Town Oouncil invite tenders for lighting the 
public streets and public clock within the borough with electricity, 
g:8 or other illuminating power for three or five years from March 25, 
1906. Tenders by Sept. 8. 

Dublin. —The Lighting Committee of the Corpora tion invite tenders 
for ce: tain altarat ous and additions to the coal storing aud conveying 

lant at their Pigeon House generating ttation, Tenders by Aog. 15. 

e advertisement in last issue. 

Разіз. — Тһе Waterworks Department of the Municipality require 
tenders for supply and erection of motora, pumpe, and generators for 
the proposed waterworks at Ohantilly. For particulars apply to above 
authority. Tenders by Oot. 12. 

Stalybridge.—The Stalybridge, Hyde. Mossley, and Dukinfield 
Tramway and Electricity Board require tenders for the supply, delivery, 
and erection at the . sub-stetion of a 400-kw. motoi- 
genera‘or, together with the necessary switchgear for same. 

Merthyr Tydfil.—Tenders sre invited by the Urban District 
Council for the erection of refuse destructor plant capable of effectually 
burning 120 tons of refase per day, together with all buildings and 
contingent works connected therewith. Tenders by Sept. 1. 

Fulham. —The Council invite offers for a 300 kw. borzontal 
compound condensing slow-speed st with condenser complete, consiat- 
ing of Musgrave epg'ne fitted t» a General Electric Oo.’s al t rnator, 
speed 95 r.p.m. Offers t» the Town Olerk by noon on Aug. 16. 

Municipal Board of Mussoorie (India) —The Municipal Board 
invite tenders for the su ply, delivery, and erection at sites, in con- 
plete working order, of the following plant: (a) steel power pipes ; (b) 
water-motors; (c) alternatore with exoitere; (d) switchboards with 
instruments and apparatus; (e) trantformers ; (f) induction motors ; 
(g) pumps; (^) workshop machines, Also for the supply and delivery 
of the following: (a) bare copper wire for overhead mains; (b) insulators 
and lightning arresters ; (c) arc and incandescent lampe ; (d) telephone 
equipment; (е) workshop tools; (f) general stores. Specifications, 
form of tender, and general conditions can be obtained on application 
to Mr. O. H. Shanan, municipal electrical engineer, Municipal Office, 
Mussoorie, India (telegraphic address, Shanan, Mussoorie), on payment 
of a deposit of Re.75 (£5), which amount will be returned on receipt 
of a bona fide tender, Tenders by Oct. 85. See advertisement in 


previous ii sue. 
RESULTS OF TENDERS. 


Colohester.—The Town Oouncil have accepted the tender of 
W. T. Henley's Telegraph Works Oo. for cables ad 2490, Os 2d. 

Hammersmith.—The tender of Messrs. Foster, at £1,607, has been 
accepted for the erection of additions to the Borough Uouncil’s electric 
lighting works. 

Sounthorpe.—The Urban District Council have awarded the crder 
for &torege battery of 122 standard lighting type cells to the Hart 
Accumulator Oo. 

Beckenham,—The Urban District Oouncil have ascoepted the 
following tenders: Bebeock and Wilcox, boilers, £1,171 without 
brickwork, and £1,946 with brickwork; General Electric Oo., 
alterpatora, with а Belliss engine, £1,604. . 

Brighton.—The Town Oouncil have accepted the tender of the 
Chloride Electrical Storage Oo., Olifton Junction, near Manchester, at 
£5,600, for the supply, erection, and maintenance of a 260-cell storsge 
tattery haviog a capacity of 1,000 ampere-hcurs at the Southwick 
pawer atation. 

Hampstead. — Eight tenders for the supply of coal and coke to the 
various depots of the Oouncil—includi e electiio lighting depot — 
for one year Lave been referred to the Works Oommmitee with power 
to act, The tender of Mr. A. Mercer, of Boundary-road, for rela: quer- 
ing the eleoti io light fittings in the town hall for 213 hes been aecapted. 

Wishaw. —The Town Council have accepted the following offers for 
the carrying out of the electric lighting scheme, which is expected to 
be introduced in the beginning of October: Oallender's Cable Oo., 
London, underground mains, £6,437. bs. Id.; J. M'Ewan. Wishaw, 
£677. 183. Ad., excavating and reinstating ; Oliver and Co., Woolwich, 
£539. 103. 6d., new flame lamps (45 in number). 

Metropolitan Asylums Board.—The Board have accepted the 
f. llowiog tenders: Mesms. James and Browne, 395, Oxford-street, 
W., to supply a chassis for £465, and the Eleotromobile Oo., to 
supply an elec'ricallv-propelled ambulance on hire at three mont bs 
for £10. Group III.— Cars driven by electricity : Electromobile 
Oo., 7. Curzon-street, Mayfair, W., 8Ъ.р., £460, hie £10 per month; 
Carl Oppermann Electric Carriage Co., 7, Underhill-street, Oamden 
Town, N.W., £425, hire £20 per month. The purchese price includes 
the A cano to be paid for hire for three months unless otherwise 
stated. ; 

Bath.—The Corporation have received the following tenders for 
storage battery for the electricity department: 


Tudor Accumulator Oo. ............._....—........ ... 22,483 5 0 
Ohloride Electric Storage (Oo -. —. . 2190 17 10 
Pritchetts and Gold... . . 2,947 0 0 
Premier Accumulator (ou. nnno 3125 11 0 
Accumulator Industries 2 2378 0 0 
Electrical Power Store ge Co — ht 2,286 17 0 

Fl... ⁵ . 2,554 0 0 

: V Ad ͤ ĩðâ2 . 8 3.005 8 0 
British Accumulator Oo.. e . 2.464 14 0 
Hart Accumulator Co eee 5,285 3 8 
D. P. Battery Oo. (accepted —.-. 2,490 13 0 

Diese 8 2790 0 0 
A. В, Г, Aocumulator Co.. . . . . 9,299 0 Q 
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Wimbledon, —The|Urban District Council have received the follow- 
ing tenders for the supply and erection of a 15-ton overhead hand 
travelling crane at the electricity works: а, 


“ыа, „ 


J. Smith (Keighley), Limited, Keighley (accepted) ......... £155 070 


Holt and Willett... ————— 21 ОДО 
J. Hitchen and Sous. . .. . 225 10 0 
Rushworth %%%éôͤêuV v NOR EN дааа лан сы 06066 245 0 0 
С. and А, Musker .......... —————— 0 
Ohatteris Engineering Works... . . 26L 0 0 
Oarrick and Ritchie . . . . .. 206 0 0 
Broadbent and Sons .......—..— . nennen ... 295 0 0 
J. Booth and Bros,  ................ JJ IG ОР УРАР ЗЕ 297 10 0 
J. Spencer and Oo, ................ ———— À—— tvs — 505 0 0 
Ohaplin and Oo. ................ — — u 310 0 0 


Beokenham.— The Urban District Council have received the follow- 
ing tenders for the extension of the boiler and engine house, eto., 
at their electric light worke, Arthur-road, Beckenham : 


Holliday and Greenwood, Brixton ....... — ИН ИНИ ER Ee. £2 555 
Wallis and Sons, Maidstone ........................... — . 2.189 
Patman and Fotheringham, Islington -. . . 2.175 
Oropley Bros., High-street Epsom ................ „ 2.159 
Н. Lovatt Limited, Weest Kenein gton -.-.. 2.028 
Jones and Andrews, Beckenham ........... .... 3 Mtn e 
B. E. Nightingale, Albert Embankment....... TN - 1,978 
W. H. Hyde, Norwood Јарсііоп ............. — M . 1,970 
H. Kent, 17, Albion.road, Lewisham ......... c 1,957 
W. Wallis, Balham High-road ............... e — 1,927 
H. Heathfield, Beckenam . . eoo ne 1.919 
J. Smith and Sons, Jnnction Works, South Norwood ..... ...... 1.914 


Р. and G. Foster, Suffolk Works, Norwood Junction (accepted) 1, 
Wimbledon.—The Urban District Oouncil have received the follow- 


ing tenders for the supply aud erection of a turbo-alternator at the 
electricity works : 


British Thomson- Houston Oo. (Onrtis-B.T.H.) (accepted) 87.255 0 0 
General Electric Co. (Brush - Parsons. G. E O.) . 7445 0 0 
Willens and Robinson (Willans- Bruce Peebles) ............ 7,447 0 0 
Do. ( Willans-Diok Kerr) 7,581 0 0 
Do. (Willans-Witting-Eboral]) ............ eee.» 8,474 0 0 
Do. (Willans-Siemens)......................— PES = 9559 0 0 
General Electric Oo. (Parsons.G. E.O.)...................... . 7995 0 0 
Bruce Peebles and Оо. (Parsons - Bruoe Peebles) ......... 7.718 0 0 
Do. (Rateau-Bruce Peebles)..... .. e 8.490 0 0 
Brush Electrical Engineering Оо. (ВговЬ) ...........„.... 7.725 10 0 
British Westinghouse Oo. (Westinghouse) .................. 8069 0 0 
Richardsons, Westgarth, and Со. (Richardeons- 
Westgarth-Brown-Boveri) ......... 3 290 0 0 
О. A. Parsons and Oo. (Parsaus) E ꝗ -... 8,509 0 0 
Witting, Eborall, and Oo. (Zoelly- Witting Eborall) ... 9,523 0 0 
5 (D. F 9.295 0 0 
Do. (Richardeons-Westgarth-Witting-Eborall).. 8963 0 0 
Do. P аер кае аа 8735 0 0 
Siemens Bros. and Oo. (Parsons-Biemens) .......... ...... 9374 0 0 
Do. (Zoelly-Siemens) .............. —Á . 10,605 0 0 
Do. Rateau-Siemene ) .-............. 11.229 0 0 
Mather and Platt (Zoelly-Mather and Platt) ............... 12,418 0 0 


Worthing.— The Corporation have received the following tenders 
for (1) supply and erection of one dry-back marine type steam. boiler 
with fittiings; (2) supply and erection of steam feed, drain, and other 
piping; (3) supply of valcanised bitumen-sheathed feeder and pilot 
cables ; (4) supply of stoneware conduits : 


Boiler. 
Fraser and Fraser —— — . £658 0 0 
E. Danks ,,... od sorsa аага а 650 0 0 
H. and T. Danks.......... cce TRE а 635 0 0 
J. Fraser and Sonn. 33 NEP: - 545 0 0 
Dit to 0 „%%% 60 етее „ „„ 5656ꝛ 2 266% 6%„ö—.6 ea 515 0 0 
Dittes FF . . 625 0 0 
J. Musgrave and 8on — disks eine RUE iS . 1007 0 0 
Davey, Paxman, and (o. -.. 579 10 0 
DJJV PERS CCC 622 0 0 
Ruston, Proctor, and Оо. sesse» eoo æ s oe o as 0 E d e E 950 0 0 
R. Taylor and Bons ............. CC . 590 0 0 
J. Thompeon ...... кал ENE N Ынар 8 Ка 650 0 0 
Tinker ПСА ена а а рае un аз ала зай 730 0 0 
Steam, drain, feed, and other pipes. 
Babcock and Wilcox .............„....— ‚э.б . 135 0 0 
Blackwell and Со. * ................ 8 „ m 140 0 O 
Defries and Sons ................ EXT E . MUN ui 220 0 0 
H. and T. Denk 3 8 150 0 0 
E. Le Bas aud Oo.. CCC " 142 0 O 
J. Spencer Limited.. . sans cie uda ide: — 160 0 0 
Cables. 
British Insulated Oo. .......... eee eere mee 850 15 0 
Callender's Cable and Construction Oo. 8 828 16 5 
Glover and Co. оное ова ноне 819 0 0 
Wenne 6 vx ены чө 861 0 0 
Bt. Helen's Cable Co. . 996 0 0 
Johnson and Phillips . 1250 0 O0 
Stoneware conduit pipes. 
Ames Orosta Eogineering (o . . 240 16 0 
Albion Olay g o.... cosas t edema i ae ыа 230 6 5 
Dll 8 “ 217 11 9 
F. J. Cummings and Оо. ...................... esee». 1384 14 0 
Е. Deane . JJC ⁵˙ A eke AR 336 0 0 
H. R. Mansfield ....... PUER —— . wow 2281 17 6 
Oates and Oo. .............. кы е E E N ERE ENS iud 227 10 0 
72," Accepted, subject to Local Government Board sanctioning loan 
for purpose on terms acceptable to the Corporation, 


BUSINESS NOTES. 


TRACTION. 


Nottingham.—A fatality ocourred on the Barford line owing to the 
failure of the lifeguard to act. 


Birkenhead.—The experiment of 3d. return tickets to Liverpool 
is ststed to have proved dissppointing. 


Rotherham, —AÀ* the meeting of the Town Oounoil the chairman 
of the Tramways O»mmittee stat d thet 4d. fares did not pay. 


Kirkoaldy.—The District Committee have decided to take no action 
in regard to the proposal of the promoters of the Wemyss tramways t 
lay the rails of lines Nos. 2 and б on a raised track. 


Rochdale.—The Corporation have rejected the Tramways Oom- 
mitiee’s proposal for IId. workmen's fares on the Littleborough 
section, holding that it would be politic to charge Id. only. 


Goods Traffic.—At a meeting of tramway managers held at Mau- 
chester, under tbe presidency of Mr. J. M. McKlroy, the general 
opinion was that something should be done to develop goods trafic, 


Removal.—The engineer's office of the Metropolitan District Rail- 
way has been transferred from Lillie Bridge Works, 8.W., to the 
St. James's Park Station, to which address all future communications 
should be directed. 


St. Petersburg. —It ie reported that invitations for tenders for 
the construction of the St. Petersburg electric tramway system have 
only been sant t» German, French, and Belgian firms, and not to 
British or American houses. 

Charing Cross, Euston, and Hampstead Rallway.— The half. 
yearly report atates thet the cspital expenditure to date is £3,372,694, 
of which £741,158 was incurred in the past six months. During the 
current half-year the expenditure is estimated at £750,000. 


Limerick.— It was expected that a scheme on the pert of a private 
company for constructing a tramway would be considered by the 
Corporation last night. It is reported that the promoters intend the 
system to be for goode traffio only, in which case they are likely to 
meet with considerable opposition. 


Derby.—At the meeting of the Town Council on the 2nd inst. 
reat satisfaction was expressed with the way the contractors (Mesers. 
m. Griffiths and Oc.) had progressed with their work. They had 
gained marks of approval and approbation on all hands, and the 
Tramways Committee did not think the town had ever had a better lot 
of men working in the place. 

North-East London Railway Bill.—After hearing evidence on 
the liaes of that given before the Commons Committee, the Select 
Oommittee of the Hous: of Lords presided over by Lord Ludlow 
approved of this measure for a tube from the City to Waltham Abbey. 
Owing to the obstructive tactics of the Irish Nationalists the Bill hes 
had to stand over this session. 


Yarmouth.—At the meeting of the Town Oouncil on Tuesday it 
was reported thet the receipts for the past month had bsen £1,400. 
18». 9 J. on the Yarmouth section, au increase of £18. 16s, 11d., and 
on the newly-electrified Gorleston section £1,070. 28. 3d., a total of 
$2,470. 153. The number cf passengers carried during the month on 
the Gorleston section was 123, 530. 

Devonport,—The Tramways Oommittee’s recommendation that the 
company’s offer to pay the Corporation a fixed sum to be released from 
the obligation to erect shelters has been approved. The Corporation 
will erect several shelters themselves. Experiments are to be made oh 
the Morrie-square route, and if the results justify such a course thè 
company will permanently restore the servioe on this line. 


London County Council —A short extension of the County 
Oouncil'a tramways system from Blackfriars, Waterloo, and West 
minater Bridges has been opened for traffic, and the cara, instead of 
stopping in Tooting High.street, prcoeed to Tooting Broadway. This 
line is shortly to be farther extended in two directions, one branch 
going to the county boundary at Merton, and another to Tooting 
Junction railway station. 


Bath.—Oolonel von Donop, representing the Board of Trade, last 
week visited Bath for the purpose of inspecting the new extension of 
the electric tramways system. The new route commences from the 
exiting line at the end of Newbridges.road, Lower Weston, and 
terminates at the Globe Inp, Newton St. Loe. The work, which was 
commenced on June 9, has been carried out expeditiously. The 
inspector expressed himself as satisfied with the work. 


Aberdeen.—At Monday's meeting of the Corporation the annual 
tramway accounts were submitted. The gross revenue smounted to 
£70,430. acd there was а net surplus of £12,288, which has bea 
applied t» renewals and depreciation. Details of the year's working 
have already appeared in out columns, The accounts were unani- 
moualy approved. It his been decided that the fares for the ensaing 
year shall remain practically as at present. A proposal to extend the 
system of 4d. fares was negatived. 


Seaham and District Light Railway.—At the inquiry by the 
Light Railway Oommissioners as to the expediency of granting an 
application for a provisional order to lsy tramways from Ryhope to 
Seaham Harbour, Seaham Colliery, Murton Colliery, and South 
Hetton. to which we referred last week, Mr. D. Balfour, jun., 
M I. O. E., of Mı sire. D. Balfour and Son, consulting engineers, Newcastle- 
on-Tyne, gave detailed evidence as to the route, gradients, lengths, ar d 
ecst of the line. The chairman intimated the Commissioners' assent 
to the proposal. 

Bury.—The following res lution was adopted at last week's meeting 
of the Town Council: То pass a resolution in pursuance of the rcoom- 
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mendation of the General Purposes Committee approved by the Council, 
that the resolution d at a meeting of the Couucil held on July б, 1905, 
altering the resolution of the Tramways Committee on the 9th ult., with 
reference to obtaining farther cars, be rescinded.” It was intimated 
by the chairman of the Tramways Committee that the agreement with 
Heywood had virtually been concluded, subject to the approval of the 
respective Corporations. 

Tipton.—As the result of negotiations which have been in progress 
for over 12 months, it is stated that there ie now a prospect of an 
early solation of the tramway difficulty at Tipton, the British Electric 
Traction Оо. having entered into au agreement with the Disti iot 
Oouncil to commence within two months the electrification of the line 
from Dudley to Princes End, and from Ocker Hill to Wednaebury. 
Owing to the effect of mining subsidences, the question of the electrifi- 
cation of the intermtdiats section between Princes End and Osker Hill 
is to remain in abeyance, 

Ramsgate —On the morning of the 3rd inst, a remarkable accident 
occurred on the loop line connecting Ramsgate and Broadstairs. As 
one of the cars was proceeding along Madeira-road, East ОП, which 
is steep and winding, it left the rails, and, dashing into the iron fence 
and coping which skirted the footway, it was precipitated into space. 
It ap to have turned a somersault and alighted upon some vacant 
land 5266. below. The four passengers and the conductor had remark- 
able escapes. The driver seems to have been shot out of the vehicle 
before it fell over, and sustained rather severe injuries, The Board of 
Trade have intimated that they will hold au inquiry. 


Fareham.—The question as to the extension of the tramway line 
in West-street, over which there has been some discussion between the 
Gosport and Fareham Tramway Oo. and the London and South- 
Western Railway, has been satisfactorily terminated. The line at 
present stope at a point about 200 yards from the railway atation, and 
an effort was made by the company and the Urban District Council to 
obtain a concession from the railway company to run as far as the 
station. To this the latter demurred, but a letter has recently been 
received from the railway company granting permission to construct 
the line to a point within 506. of the oompany's pavement. 


Plymouth,—The new section of the Corporation tramways, which 
extends from Pennycomequick to Old Town-street, vie Oobou'g. 

street has been inspected by Colonel Drait*, representiog the Board 
of Trade, In the trial rua, Mr. Rawoith, jau., act d ав driver, and 
in the car were Mr. R. R. Monk (chairman or the Tramcar Commi te), 
Meisrs, O. R. Everson, tramway manager, J. Paton, borough surveyor, 
and Okell, electrical engineer. The car travelled essily, and the 
inspector expressed sa tit faction with the typ» of car and the t-ial, but 
' stipulated that a Sprague brake should be fitted to each ot the cars 
for service on this line as a precaution against runvoiog backwarda 
down the hill at Pennycomequick. The cars аге fitted w. th Raworth's 
regenerative contro}. К 

Morley.—The Town Oounoil have adoptad the following resolut on: 
"That the town clerk write to the British Electric Traction Oo. 
stating that the Corporation are very anxious to have the Morley 
tramways completed with as little delay as possible, and ask if they 
will give an undertaking that the railways will be completed within 
the period if the Council agree to the further extension, and that in 
the event of an unsatiefactory reply being received fiom the company, 
the town clerk be instructed to submit the fects to the Board of 
Trade.” On the one hand, the Oorporation is asked by the company 
to consent to this extension, sud, on the other, it is being urged by 
the democratic section of the community to undertake the construc- 
tion and extenrion of the tramways itself. 

Tramway Extension in Yorks.—The Tramways Orders Confirma. 
tion (No. 1) Bill came on Monday befcre the Committee on Unopposed 
Measures at Westminster, the Deputy-Ohairman of Committees (Mr. 
Lsurenoe Hardy) presiding. The Bill confirms orders made pro- 
visionally by the Board of Trade empowering the Corporations of 
Bradford. Leeds, Keighley, and Pudsey to construct tramways. Mr. 
Bonnor Maurice explained that there was a contest in the House ot 
Lords because the railway companies did not consider that they were 
sufficiently protected. The clauses objected to had been struck out of 
the Bill, and new ones inserted. These had been agreed to by all the 
parties interested, as well as by the Board of Trade. The Bill passed 
through committee, and was sent for third reading in the Oommons. 


Glasgow.—At a meeting of the inhabitants of Duntocher the 
following resolution was carried unanimously: ''Thst this public 
meeting unanimously resolves to again approach Glasgow Corporation 
to request an extension of the tramways from Kilbowie to Dantocher, 
a distance of barely two miles. They submit that as there is a popula- 
tion of over 5 000 people in Dantocher and Hardgate, and а very 
considerable daily traffic between Duntocher and Olydebsnk (in which 
place nearly all the inhabitants of Duntocher are employed), that as 
the district around the two villages is peouliarly healthy and 
picturesque, and admirably suited to buildiog purposes, and as а golf 
course with a large membership has recently been cpened at Hardgate, 
the desired extension would be a great benefit to the locality, would 
develop the district, and could herdly fail to be remunerative to the 
Corporation. 

Motor Buses.— The deputation appointed by Glasgow Corporation 
to visit the resent Electric Tramway and Railway Exhibition report 
that very distinct evidence has been given of the development of the 
motor 'bus in opposition to tramway traction, but they do not view 
with alarm any opposition from this source in Glasgow, as the expense 
of renewing the rubber tyres із admittedly very heavy, the cost being 
2d. per mile run even on smooth pavement, They could not, there- 
fore, be run on a paying basis on the square setts of the city streets, 
while the rough ride on the irregular streets would compare unfavour- 
ably with the smooth running of the cars. The deputation suggest, 
however, that in any further extensions it should be considered whether 
or not; it would be wise to apply motor power to the cars in the out- 


lyiog districts instead of equipping an overhead system. 
expense of renewing the tyres would 
lines being leid. 


The heavy 
be done away with, owing to the 


Cardiff.—At the meeting of the Oorporation Councillor Oourtis 


moved that the borough treasurer pay monthly into the insurance fund 
1} per cent. out of each day's groes 
Ramedale pointed out that they had paid £2,000 for aocidents. 
was of opinion the amount should not be less than 2 per 
cillor Oourtis replied that the present year had been quite exceptional, 
that they bad accumuleted a fund of £5,000, that yc ше past 
three years their expenditure on this account had been £2,382. 

or, roughly, an averege of £800 a year, and that the committee felt 
under the cireumetinoes 14 per cent. would be ample. 
years of a tramways undertaking tha expenses on account of accidents 
were slways heavy, but as the years went on experience showed the 
number of accidents decreased. The motion was adopted. 


traffic tramway receipts. oa 
ө 


cent, Ooun- 


4а. 2d., 
In the first 


Finchley.—At last week's meeting of the Urban District Oouncil 


the surveyor repoitsd that he had received an urgent request from 


the county surveyor that the plan of the light railway might be 


approved at once, and a plan was submitted showing the position 
of the track from the termination of the existing railway to the 


Bernet boundary, The Highways Committee reported that, with a 
view t» expediting mattsis so that action might be taken by the 
Oounty Council before their summer recess, кү hed instructed the 
surveyor to forward the plan to the сопоёу authorities approved on 
behalf of the Council to a point by Wallfield Oottage. subject to 
the paving of the margins of the track being carried out as the work 
of laying the railway ростро The committee also reported that 
it was not possible to deal with the proposed railways beyond Wallfield 
Oottage pending satisfactor mant the negotiations for widen- 
ing as far as the Barnet boundary. The committee's action was 
approved. 

Hull.— At the meeting last week of the Tramways Committee, the 
City Engineer submitted a letter from Mesere, Lackenby and Co., 
stating that they had delivered the last car cover of their contract to 
the depót for fixing, and asked if the Oorporation were prepared to 
proceed with a further number of coverings, The Oity Engineer said 
16 was а question of whether they should adopt further coverings with 
opening roofs, or whether as an experiment they should try a cover 
with a fixed roof and opening side windows, It was decided to rep'y 
to Mesers, Lackenby and Оо. that the Oorporation do not propose at 
present to fix any further quantity of ooverings of the description 
which they have been providing, and the city engineer was authorised 
to fix to one of the cars a sample cover with fixed roof and movable 
side windows. The tramway manager (Mr. W. McOombe) reported 
that the tramway receipts from April 1, the beginning of the Corpora. 
tion financial year, to July 29, amounted to £37,387. 7a. 6d., which 
was an inoresse of £88. Os. 10d. over the corresponding p:riod of last 
year. The Mayor remarked that the great drawback to the system at 
the pre-ent time was the Hedon-road route, which, however, is showirg 
tigns of improvement. 


Halifax. — The extension of the tramways to West Vale was 
formally opened lest week by the mayor of Halifax, Alderman Enoch 
Robinson, Оп the previous "T the new route was officially inspected 
by Lieut.-Oolonel Druitt, on behalf of the Board of Trade, and passed 
by him. The extension measures 1 mile 3 furlongs 7 chains, and 
the 1d. stsge hes been altered to a point opposite the Prince of Wales 
Hotel. The doubling in Huddersfield-road amounts to 1 furlong 5 8 
chains, from Stafford House to the top of Salterhebble-hill. The cost 
was £12,590 for the length from the top of Salterhebble-hill to the 
terminus at West-vale, and the doubling bas entsiled an expenditare 
of £1,082. These figures are less than tke original estimate, which 
wis £1 200 for the doubling and £13,543 for the new track. The 
line from the top of Salterhebble-hill is practically a double one, and 
included in the cost is the lowering of the road 2ft. din. under the 
railway arch so as to get headway. A private car left the town hall 
at 4 o'clock on Thursday week, and was joined by two others ab 
Wards-end. The mayor was joined by the chairman of the Tramways 
Committee, Alderman T. Hey, Councillor Fawcett (vice-chairman), 
and the rest of the members, Mr. J. Lord (borough engineer) Mr. 
W. M. Rogerson (electrical engineer), Mr. F. Spencer (tramways 
manager), and others, 


West Ham.—The report of the Oorporation tramways for the year 
ending March 31 shows that the revenue derived from the electric 
tramways wes approximately £55,000, and this amount was increased 
to nearly £62,000 by the receipts from the North Metropolitin 
Tramways Oo. The working expenses of the electric trams amount to 
£351,851, and interest on capital absorbs £9.020, while sinking fund 
accounts for £4,325, leaving a net balance of 210.092, Of this last- 
mentioned amount £3,092 is allocated to reserve, while the subset intial 
sum of £7,000 is contributed to the relief of rats. The following 
statistical information in regard to the electric lines is interesting: 
саг miles, 1,257,165 ; passengers carried, 15,775,592 ; total number of 
units used, 1,511,865 ; units per car mile, 1:060 ; percentage of working 
expenses to receipts, 67 ; average traffic revenue per car mile, 
10:683. ; average car miles рег day per car, 105; average time - table 
speed per hour, 63 miles; average car hours per day. 16; average 
working expenses per car mile excluding power cost, 5 646d. ; average 
working expenses per car mile including power cost, 7:543d. ; average 
fare cha per mile, 56d. Penny fares represented over 56 per ceat. 
of the receipts. At the commencement of the financial year the system 
(reckoned as sing!e line) represented 17 miles. During the year exten- 
sions aggregating no less than 41 route miles were opened. The 
poe served is about 300,000. The tramways dopartment aud 

. H. E. Blain, the mansger, are to be congratuleted upon these 
promising results. | 

Lancashire and Yorkshire Railway.—At the half.yearly meet. 
ing on Wednesday the chairman stated that the eleotrio servioe upon 
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the Liverpool, Southport, and Oroesens line during the last six months 
had been quite satisfactory, and had been sppreciated by the vast 
mejority of the people who had used it, ae the compsny hed carried no 
less than 600,000 additional passengers with ordinary tickets. Their 
season tickets had aleo increased in number, The amount of building 
which was going on upon tbe line in consequence was aleo very gratify. 
ing, showing that it had done what was hoped it would do in attract. 
ing а large number of people to go and live out in thie district, As to 
the oost of working, they had only had six months’ experience as yet 
of the complete electric service, ani the directors thought they would 
be better able to ju3ge of the actual facta as to cost of working when 
they had had a complete 12 months’ ехрэгіепое of operation. It wes. 
however, clear that it would have been impossible to give the pub' io 
the great aivanteges which they had in rapidity aud frequency of 
service by any other method than by working сапа. There were, 
in addition, other indirect advantages to be considerei ; one, perticu. 
larly, was the reduction of operations necessary at the terminal station. 
ae tbe train could leave the platform it arrived at without ару shuot. 
ing, and this alone would postpone the neceesity for enlargiog the 
Liverpool station for some time to come, The short connecting 1 пе 
between Seaforth and the Liverpool Overhead Railway was brougbt 
into operation on July 2, and this additional convenience to tae public 
would no doubt develop in time into an important feeder. 


LIGHTING AND GENERAL. 


Finohley.—The Urban District Oouncil have agreed to expend 
£214 on leying cables. 

Ashton.—The Guardians have agreed to borrow £5,000 for the 
purpose of eleotrio lighting. 

Islington. —Ssanction has been received to the borrowing «f £4 885 
for electric lighting purposes. 

Longton.—The output of electricity during Jaly was 4,502 unit: 
being an in resse as compared with last year of 14 per cent. 

Burslem.— Application is to be made for sanction to borrow the 
sum of £5 520 for the purpose of extending the ela tic l:'ghting mains 
to Tunstall. 

Huntingdom.—The preliminary report of Mr. F. W. Warden. 
Stevens проп the proposed electric lighting of the borough has been 
referred to the Public Health Committse for a report. 

Brampton.—The Post Office authorities have ob'ained the Ucban 
District Couacil's consent to the placing of an underground telegraph 
line slong the road from Oastlecarrock to Jockey S»oieids. 

Gomersal.—An offer of the Electrical Distribution of Yorkshire, 
Limited, with regard to inclusion of the district in an application for a 
provisional order is before a committee of the Urban District Oouncil. 

West Auckland.—At a recent meeting of the ratepayers it was 
decided to accept the Oleveland and Durbam Electric Power Oo.'s offer 
to Hight the village with 55 16.c.p. electric lights for the sum of 
37s. 6d. per lamp. 

W. T. Henley's Telegraph Works Ce.—The directors have 
declared an interim dividend on the ordinary shares at the rate of 
10 per cent. per snnum, less income tar, for the half-year ending 
Juue 30 last, payable Sept. 1. 

Outing.—The staff of F. A. Glover and Oo. celebrated their annual 
outing on Saturday by an earlv excursion to Margate, and ^ cricket 
mätch (Mr. F. A. Glover's XIII. v. Mr. R. Н. Heyne's XIII) at 
Thanet Gollege ground commenced at 10 s.m. 

Agenoy.—Messrs, Dorman and Smitb, of Ordeal Electrical Worke, 
Salford, have appointed Messrs. Audrews, Davidson, and Oo., of 136, 
Bothwell street, Glasgow, to represent them in Scotland for the sale 
of their switches, fuses, switchboards, electrical aco% ssories, and 
fittings. | 

London Gazette.—The first meeting in the estate of John Weston 
Martin and John Pripimer Poor, jun., electricians, 186, New. road, 
Buckland, Hants, will be held at the Official Receiveir's Offices, 
Oambiidge Junction, High-street, Portsmouth, on Aug. 14, at 
2 30 p.m. 

Removal.—Mesers. Alfred Dickinson and Oo., consulting engineers, 
have removed their London offices to 210, Gresham House, Old Broad- 
street, K. O., where Dr. John Mannheim is in daily attendance, and 
Mr. Alfred Dickinson on Tuesdsys and Wednesdaye, or by epecial 
appointment. 

Tunbridge Wells.—Owipg t» the number of houses now requiring 
a supply of electric light in Camden Park all the house transformers 
will be moved, and a low. tension 05 distribcting main will be laid, 
which will take its supply from a transformer pillar situated alongside 
the entrance gates to Oamden Park. 

Rochdale.—The discounte proposed to be allowed on electricity 
accounts will amount to £125 for the year, and the reductions iu the 
charges for current for power purposes will represent a sum of £270. 
Both the discounts and the reduced charges are being made with the 
object of stimulating the demand for current. 

Morley.—The total ontput from the eleotricity works during th 
month of June was 4,742 unite, ae compared with 5,895 units the corre- 
sponding month of last year, being a deoreaee of 1,155. The actuel 
units sold to consumers by meter were 5,528 ageinst 2,565 the same 
month last year, being an increase of 765. The number of lamps oon- 
nected to date was 12,739. | 

Metropolitan Asylums Board.—The Local Govornment Board 
have sanctioned the proposal to enter into a contract with a selected 
firm or firms for the installation of electrio lighting, telephone, and 
fire-alarm syetems at the South-Eastern Hospital without first adver- 
tising for tendere, and promising to issue an order authorising the 
expenditure of а sum not exceeding £2,960 on the proposed alterations 
an additjong to Millfeld, | 


Carnarvon.—The Council in their contracts with the Nationel 
Electric Construction Oo. for the work and extension of mains have 
exceeded their borrowing powers by about £344, and application will 
be made for sanction to borow a further £1,000. Applications for 
108 8.c.p. equivalents and promises of a farther seven 8-c.p. equiva- 
lents have been received from persons in Palsce-street, and an extension 
ie to be made at a cost of £92. 

Lifte —Ia a small illustrated pamphlet the London Hydraulic 
Power Co, 9, Bridge-street, S. W., give a short summery with regard 
to the safety, convenience, and economy of their lifw, and they 
illustrate progress they have made since 1886 by a table which shows 
that in thet year they delivered 1,271,000 gallons of water for 364 
machines at work, end that these numbers had inoreesed in 1906 t» 
17,708,000 gallons end 5,597 machines, Over 150 miles of mains are 
at present laid for the above purposes. 

Perth —The electricity accounts for the year ending May 15 shows 
revenue of 25 484 and expenditure £3,354, leaviog £2,130 to be carried 
to the nı t revenue account. Interest on the sinking fand and reserve 
fund amount tn 22,422. The assets are entered at £43,292. Daring 
the ye ar 629,209 unita were generated; there were 153,190 units used 
ia public lem; s, 558 100 unita by private consumers, and 57,271 unite 
in worbe giving а total of 574 491 unite. There were 70 arc lamps 
and 59 incandescent pillars for public lighting, and the maximum 
supply demanded was 421 kw. 

55 а recent public meeting of us Ti “ ше 

triot а reeolution was passed testing against the action e 
Bexley Urban Distriot Oouncil '' " ing secretly and without con- 
sulting their constituents to sell to the electric power monopoliste the 
power station at Bexley at considerably less than ocst price, and to 
buy from them power for the tramways and lighting at almost twice 
the price cffered to private manufacturers, thus betraying the iaterzets 
of the community and helping on the establishment of a trust in an 
industry of paramouct impo: t nec. 

Hall Municipal Telephenes.—At the recent meeting of the Oor- 
poration Telephones Commit ee, which was held in camera, a letter 
from Mr. Bennett with reference to the construction of the overhead 
work was referred to a sub-committee, consisting of the chairman, 
deputy-chairmap, and Messrs. Holder, Boyes, Bentham, and Hanger, 
with fall power t» deal with it. The telephone 's recommenda- 
tion that the commi t should inetal party lincs for five subssribers at 
£35 per ann um per subscriber for 720 messsges, and after that number 
of mesages at 1d. per call, was adopted. 

Rameey.—At the last Urban District Oouncil meeting the clerk 
read a letter from Lord Stanley to the Right Hon. A. E. Fellowes, 
M.P., as to the provision of telephonic communication for the town. 
It was stated that to put Ramsey into telephonic communication with 
the trunk system would entail а somewhat costly circuit to Huntingdon, 
and ip order to jastify the expenditure it would be necessary to get 20 
ре!вэїв to rent exchange circuite at the rate of £6 a year for а con- 
neotion t» premises within half a mile of the exo , with an 
additional 25e. for each quarter of a mile afcer the firet half-mile. 

Yarmeuth.—The Stables Committee have resolved to purchase an 
oat and bean crusher to be workad by motor a5 a cost of 
Nineteen applications have been received for electric light, estima 
to bring ia a revenue of £130, for which cables are to be lsid at a 
cost of £530. The town clerk has been instructed by the Law Oom- 
mittee to serve notice on the National T.lephone Oo., under the 
several sgreements between the Qorporatioa and the compeny, 
requiring the removal at the expiration of six months’ time of all 
posts now erected on the highways in the borough and on corporate 
property. 

Redditch. —Oompared with the Кш 12 months. tbe progress 
made by the electric supply undertaking in the past 15 months had 
been very satisfactory. Oa Jan. 1, 1904, the total number of consumers 
was 296. Оа March 31, 1905, the number was 385. Оа Jan. 1, 1904, 
the total lamp connection in 8-о.р. lamps was 15,844 ; on Merch 31, 
1905, it was 23 345. The gross profit on the 15 montha’ working was 
£783, an increase of £523 over that obtained in 1903, and equal to 
a dividend of 21 per cent, on the capital expended at ths beginning of 
1804. The analysis of the worke coste shows that in the past 15 
months the tet d cost per unit had been reduced from 2:074, to 1:67d. 


Stock Exchange.—The Stock Exchange Committee have appointed 
Aus. 16 special settling day ia American Telephone and Telegraph 
Oo.'s 3.980. 000 Jol. 4 per cent. collateral trust bonds of 1,000dol, 
each, allotted in London, Nos. 55,752 and 65.733, 66.551 
to 56,900, 67,401 to 57,486, 58.633 to 58,657, 61,848 to 61,880, 
61,929 to 61,951, 62,369 to 62,383, 66,002 to 66,267. 66,526 to 67,000, 
67,251 to 67,745, and 67,761 to 69 980; and Aug. 23 for Met topolit in 
Electric Tramways’ 182,181 ordinary shares of £1 each, fally paid, 
Nos, 1 to 40,785 and 249,942 to 391, 357. The committee have ordered 
Edmundson's шен Oorporstion’s farther issue of 10,000 ordinary 
shares of £6 each, fully paid, Nos. 70,001,to 80,000, to be quoted in 
the official list. Applications have been made to the committee t> 
appoint a special settling day in and to grant a quotation to London 
United Tramwaye (1901) further issue of £300,000 4 per cent. fint 
mortgege debenture stock ; aud to allow the following securities to be 
quoted in the official list: Merconi's Wireless Telegraph Oo.'s shares 
of £1 each and Metropolitan District Railway;Oo.'s further issue of 
£100,000 4 per cent perpetual debenture stock. 

Dalkeith.—The Electric Supply Corporation have concluded an 
arrangement with the Town Oouncil to erect Nernst all-night lampe 
on the alternate arc lamp columns in а number of streets. 1 will 
be lighted when the arc lamps are put out for the night, The Oor- 
poration have fixed £2 each per annum аз the cost for the light, aad 
the fitting of the lamps and upkeep are undertaken by the contractors, 
A scheme of electric lightiog for the lesa important streets is under 
the consideration of the Lighting Committee of the burgh, and they 
have recommended to the Town Oouncil a scheme which works out, 
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oe the laying of the mains, at £2. 7s. 6d. per year for each 
ight. 


Blaydon.—The Urban District Council have concluded а draft 
temporary agreement with the Oounty of Darham Electrical Power 
Distribution Co. to enable the company to start with the works at 

once, ul jeot to certain resarvatione that the oompany and the Council 

should enter a contract under Section II. of the Electrico Lighting 

Act, 1882, for the execution and maintenance of the works needed 
. within the area of the provisional order, and that the period of such 
contract should expire at the end of 26 years from the date of the 

temp rary agreement. Application ie to be made to the Board of 

Trade enabling them to carry their high-tension and distributing 

mains overhead, but that the Council still reserves the right to approve 

of the design and position of the poles for carrying the wires,” 


Felten und Guilleaume-Lahmeyerwerke. — We are informed 
that the agency for Great Britain and Irelani for insulated wires 
and cables for electric light and power purposes and for the Neptune 
copper rail bonds manufactured at the Mülheim works (Oarlswerk) of 
Messrs. Felten und Guillesume-Lahmeyerwerke, have as from Aug. 1 
been transferred to the Lahmeyer Electrical Oo., 109 and 111, New 
Oxford-street, London, W. O., and thet their English chief electrical 
eer (Mr. R. R. Todd) has joined the Lshmeyer Electrical Oo 
from that dats as mansger of their cable department. The egency for 
telephone and telegraph wires and cables, as well ss for all bare iron, 
steel, copper, and bropze wires for all purposes, and their numerous 
other wire manufactures—such as wire ropes, wire netting, barb wire, 
wire chains, wire mats, ets, —will remain with Mesera. W. Е. 
aud Oo., 49, Queen Victoria-street, London, E. O., as before. 


Dewsbury.—The accounts of the electiioity department show a 
gross profit of £4,384. After allowing S356 for discount and leakeges, 
the income from the sale of current amounted to £8,922, and sundry 
other receipts brought the total up to £9,243. The chief items of 
expenditure were 25, 089 for the generation of electricitx and терчігв 
and maintenance; £602 for distribution ; and £830 (including £985 
transferred to joint expenditure account), management expanses. From 
the net revenue account it appears that £1,329 was paid in intsreet; 
£1,821 contributed to the sinkiog fund; £1,000 applied in aid of the 
rates; and £250 transferred to the reserve fund, still leaving а balance 
of £1,002 to carry forward. Thess figures total £5,403, which repre- 
sents the income, made пр as follows: balance from lest abstract, 
£1,009 ; balance from this year’s revenue account, £4,584; and bank 
interest, £9, The reserve fund now etands at £798. 


Eastbourne, —Mr. J. Kempe B:ydges in his annual report states 
that the units sold for private lighting were 755,562, as agsiost 
714,716 last year, and for power 24,423, against 18,686. The follow. 
ing figures sre available: number of consumers connected, 1903-4 888, 
(1904 5 977); added during year, 84 (89); units sold, 897, 193 (947,671) ; 
net balance, £3,858 (£2,726) ; allotted to depreciation fund £1,000 
(£2,000) ; allocated to relief of rates, 2750 (£725). The coat of wor k- 
ing the undertaking has been reduced, the total ocs? per unit sold 
being 1 251., as against 2 094, last year, and 357d. when the Oorpora- 
tion first acqu the undertaking. Owing to the reduction ia tle 
price the revenue has fallen from 6 61. to 5˙ 1d. per unit, and the net 
profit has fallen from 1°03d. to ‘69d. per unit. The coal bill has been 
slightly redaced, slthougb the coat of coal per ton was le, 2d. more 
than last year. It is hoped that the introduction of the mechanical 
stoker, combined with the lower price of coal, will considerably reduce 
this item during the current year. 

Kensington. —The Works Committee intimated at the last Borough 
Council meetirg that they had had before them the farther communi. 
ostion which hid been received from the Kensiogton and Kuigh’s- 
bridge Electric Lighting Oo. on the subject of the extension of the 
use of elestricity for street-light ng purposes, stating thet if tie 
Council could see their way to light the side streete in the borough by 
this means, they would be prepared to supply the current for the 
purpo:e at Id. per unit subject to the average lighting time per lamp 
being 3,600 hours per annum. The company als» call attention to the 
suitability of Nernst lamps for lighting side streets by electricity, and 
stated that in the event of the Council being desirous of inepeotirg 
this kind of lamp they would be prepared to fix up three or four euch 
lampa free of charge. A recommendation ''that the company be 
informed that he Oouncil аге not prepared to adopt the propotal put 
f rward at the present time," was agreed to, Is was explained that 
the company’s offer seemed to be e on the condition that the whole 
of the side streets were lighted by electricity. 


Colohester.— The electrical engineer's last report states that the 
output of electricity (lighting) in unite during June was 19,403 2g. inst 
16,538 іа 1904 and 15,115 in 1903; ditto (t:action) ditto 38 931; 
number of consumers at end of June, 722 against 481 in 1901 and 362 
in 1905; total number of 8 с.р. lamps connected 33, 558, sgii.st 
25 881 in 1904 and 22,819 in 1903. The Electric Light and Power 
and Tramways Committee having considered the report of the electrical 
engineer dealing generally with the question of coet incurred in gene- 
rating electric current for tramway purposes, have made the following 
recommendations, which were adopted by the Oouncil last week: to 
rescind its decision arrived at on May д last relative to the price of 
such current supplied daring the said eight months, and io respect of 
the supply for the financial year ending March 31, 1906 ; (2) to fix the 
price of current so supplied during the eaid eight months at 144. per 
unit; (3) to direct that the question of price for the financial year 
ending March 31, 1905, be considered by the joint committees 
previously to the completion of the next annus: accounts of the 
clectsic light ani power department, the tramways department in 
the meantime t» piy on account for current at the same rati—viz, 
1jd. per unic—the payment to be eabjict to any needful adjustment 
alter conference. 

Willesdem.—The arcounts of the Urban District Oouncil’s elec- 
tricity undertaking for the year ended March 31, 1905, show that the 
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total number of consumers at the commencement of the year was 557, 
and at the end 1,C02. The equivalent number of 8.o.p. lamps con- 
nected at the commencement of the year was 29,462, and at the end 
49,500. The total increase in 8-o. p. lamps connected during the year 
amount; to 60 per cont. The revenue amounted to 815 501, and the 
expenditure on revenue account, inoluling sinking fund charges, was 
£18 037, showing & profit сп the second year's working of £204, as 
against a deficiency on the first nine months’ working of £4. The 
expenditure included a sum of £334 legal charg:s incurred in the ро. 
ceedings institutel sgsiust the Metropolitan Etectrio Sapply Oo. e 
report draws а comperison between the present mode of purchasiog 
electricity in bulk and of generating the sapply. The charges to con- 
sumers have been redaced both for lighting and supply for motive 
power, with the result that the average price received for private 
supply has been only 5 614. per unit during the part year as agaiost 
the first eatimsts of 4:51.. a reduction of nearly 20 per cent. As only 
6 per cent. of the 874.9. 4 anite sold to private consumers was used fcr 
m: tors and heating, the aversge price for lighting is among the loweet 
received, not only ia the Metropolis, but ia the whole country. Not- 
withstanding the total aversge revenue per unit sold was only 3°64d., 
the year's working has resulted in a net profit, as before stated, of 
£204 after prying all charges. The low average price obtained hag 
correspoodiogly eft «tei the rate paid for bulk supply, which, instead 
of amounting to 2 231d. per unit sold, as orginal] estime tod on а 
closely similer output, was only 1°5981. per unit sold, or 698 . less, 
If the surplus in any year exceeds 5 per cent. upon the aggregate 
capital expenditure, & rateable redustion is to be made in the charge 
for the supply cf energy. The Oouncil already have a reserve in the 
profit of 25.300 received from the power company, and this may be 
applied in the purchase of sites for generating and sub- stations should 
the agreement w.th the company for bulk supply be t rminated at any 
fatare date. E 
Bermondsey Inquiry. The Bermonds:y Municipal Association 
last week рива a resolution to the effect that the Board of Trade be 
¿sted to hold an icquiry into the electricity undertaking of the 
Council. and that a fui; copy of the oommittee's report bs forwarded to 
that authority, The report referred to is one pre by а committee 
of icqany into the municipal electrical undertaking at Bermondsey 
which was appointed at a meeting of ratepsyers lass December, 16 
deals principally with three points—namely, the loss on the dutt 
destructor, the oost of electric street-lighting, and the sys:em cf 
accounts under which it is alleged that items are deliberately trans- 
ferred to a purely administrative department, although they legiti- 
mately belong to tbe electric lighting unadertaking—for int t ino, 
probably about £1 C09 th’s year as parliamentary expenows, With 
regard to the actual cost incurred in erecting and working the 
destructor, the committee say: ‘' From the borough treasurer's 
accounts for the year ending March 31, 1904, we find that the oepitel 
cost was £25(00; working and maintenance for 1904, 26, 675. 
8s 13d. The revenue was: supply of steam to baths, 2500; supply 
to electric lighting. ; tale of flue dust, £358. le. 14, ; destruction 
of trade refuse, 851. 163. Id.; insurance peid in respeot of 
accidents to workmen, £16. 16e. 2d.—total, £686. 123. 4d. Aotual 
сову for the year, £4,788. 151 931. The amount of refuse actually 
treated was 15,027 tons, and the ost of barging this at 2s. per 
ton would have bsen £1,302. 143, so that the realis zd loss 
for the year was £5,486. 1e 931. It thus appea's that the 
sotusl oost for destroying 13,027 tone of refase was £4,788. 
153 93d., or 74. Ad. per ton, and the actual loss was £3,486, 
Is 93d, Ia these figures no allowance is made for depreciation. If 
this is put at а very low estimate of 1j per cent. on the os; price, 
£225,CO0, we shall heve to add £376 to the net cost and to the actual 
loss for the year, thus bringing the net cost to £5,163. 15s. 9$4., and 
the reslised lots to £3,865. 1s. 93d." The committee compare the 
estimates and the actual result as follows: oepital cost, estim ite 
$10,000, actual result £25,855; maintenance, estimate £1,359, 
as 8i., actusl result. £5,676. 8з. 13d.; revenue, estimste £1,170, 
1s, 8d., actual result £685. 18s. Ad.; ooet for the year, estimate 
£189. 3s., actual result £4,788 15s. 93d.; cost of destroyiog refuse 
per ton, estimate 4d., actual re.ult 7s. 4d.; net annual profit, estimate 
£786. 15s, Ad., actual result no profit, but instead a loes of £5,486. 
le, 93d. Concerning the electric light uadertaking, the report points 
out that the ratepayers occupy a three-fold tion: (1) that of 
sellera of means of production, (2) that of producera, and (3) 
that of consumers, and that it is, therefore, a palpable abeurdit 
to contend that the whole undertaking is a financial benefit 
to the ratepayers, because one branch shows a balance, by 
allocating many of ite own debitis to one of the other two 
branches, and by exacting from the other an excessive , 
The report gives an analysis of the actual number of units produced 
during the year ended March 31, 1906: (1) to private consumers of 
elestricity for lighting purposes; (2) to private consumers for 
pu ; (3) to municipal institutions; (4) to the municipal ` 
authorities for etreet-ligh ag purposes ; the 5 occasioned 
thereby, and the amount realised by the sale. aralysis shows 
that the sale to private consumers results in & loss amounting to 
£208. 3e., but that the sale for public purposes—:.c., by the rate- 
payers as producers to the ratepayers as 8 ines by the 
firing of an arbitrary figure a surplus of £1,000. The rt shows 
how this £1,000 surplus, or net profit, as it is wrongly called in the 
accounts, is made. The report farther complains that no reduction of 
price similar to that made to outside consumers is made in street- 
lighting, and the supply to municipal institutions, and that in conse- 
quence the revenue account is unduly inflated, aleo that whereas for the 
purposes of street-lighting £5,413. 9s, 6d. has been spent in the erection 
of arc lamps, the electric undertaking is not charged with one penny of 
the same. Similar remarks ate made with regard to maintenance of arc 
lamps. With to the Oouncil's estimates for the current year, which 
are based on reduced ec for current to outside consumers, the com- 
mittee consider that Bermondsey possesses none of the characteristics 
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which give a practical encouragement to an electric undertaking, 
They ғау: (1) There are very few residences of any size in the 
borough, and no large retail establishments; (2) the large buildings 
are principally warehouses, which require, comparatively speaking, 
very little electricity for lighting m es; (5) powers are refased to 
the undertsking by the Board o ein the part of Bermondsey in 
which customers would be most probably found, and are only conceded 
inthat part which private companies apparently avoid as unprofitable.” 
The committee thinks that the consumption of power may increase, 
but that three points must be noted: (1) the competition of the gas 
company, which supplies motor energy at a very low cost ; (2) the fact 
that many large consumers generate their own electricity by means of 
energy supped by the gss company; and (2) that the oost to such 
customers does nob exceed 14, per unit. Even if all the advantages 
were allowed —of not paying the complete inatslments, of not tsking 
into consideration the dust destructor deficit, of transferring accounts 
to other departments, and in the face of keen competition real's'pg the 
large estimated increase—the profit as shown the undertakers 
would only amount to 0:401 of Id. per unit as far as motor 
power was concerned. To spend capital on generation of motor 
power, and to maintain the dust destructor for such generation, 

id, they consider, constitute a lamentable policy. A oom- 
parison made with other districts, and the report oonoludes as 
follows: It is generally agreed that the Camberwell area із one of 
the, if not the, best lighted in London. Ia the main thoroughfares 
burners of 80 с.р. аге fixed, in the semi-main roads 60 o.p., and iu all 
other 40. e. p. burners, The entire cost of public lighting for the year 
ended Lady Day, 1904, as shown in the Council's published repcit, 
was £11,752, an average of E90 8 per mile, the figure for the year to 
March last being lower. Daring the year ended Lady Day last 
Bermondsey for gas used in publio lighting £3,755 and £4,738 for 
elestricity, averaging £123. le. per mile. If the Camberwell system 
was in operation in Bermondsey a saving of about £2,200 per annum 
would be effected, with this additional advantsge, that there would be 
а fall efficiency of street-lighting throughout the night. One very 
great objection to the electrio light for the streets is the obligation to 
turn them off at midnight, leaving the streets, by reason of the 
ineffective substitute provided, in comparative darkness. After 
12 o'clock, in spite of the excessive cost of street-lighting, Bermondsey 
is the worss-lit district in the Metropolis.“ 


PROVISIONAL PATENTS, 1905. 


JuLv 28. 

15479. A contact hood for use in raising and lowering electric 
aro lamps and other apparatus. Olaude Edward Gill tt 
Gilbert, Chingford, Essex. 

JuLv 29. 

15546, Improvements in apparatus for controlling and operat- 
ing the points of electric railways and tramways. 
William Herbert Turner, Rowland Edward Dixon, acd 
Thomas Bell Stewart, Swinegate, Leeds. 

15561. Improvements in tho production of metal articles or 
metal-covered articles by electro-depositien, Frank 
Iorns Gibbs, 128, Colmore-row, Birmingham. 

15577, A new or improved cut-out for overhead tramway 
wires. Frederick Oharles Morris and James Oliver Hatt, 8 
Qaality-oourt, Ohancery-lane, London. 

15590. Improvements relating te points or switches for 
electric tramways working upon tho silot-conduit 
system. Albert Newmann-Oonnett, 322, High Holborn, 

| London. (Complete specification.) 

15501. Improvements in devices for  electromagnetically 
influencing the aros of electric arc lamps working 
with alternating.current. Tito Livio Carbone, 522, High 
Holborn, London. (Complete specification.) 

15594, Improvements in tho conveying of currents to eleo- 
trodes arranged in eleotrically-insulated tubes. Genz 
und Oo., ru Рат und Maschinen-Fabriks Act.-Ges. 
m. b. H., 6, Lord-street, Liverpool. (Date applied for 
under Patents Act, 1901, Aug. 26, 1904, being date of spplica- 
tion in Germany.) (Complete specification. ) 


JULY 51, 


15606. Improvements in tho manufacture of motal articles by 
electro-deposition, Frank Iorns Gibbs, 128, Colmore- row, 
Birmingham, 

15658, Improvements in and relating to telephone attachments, 
Nebo Earl Damico, 18, Southampton-buildings, Ohanoery - 
lane, London. (Oomplet» specification.) 

15678, Electric lamp bulb aud mothed of and apparatus for 
finishing same, George Philip McDonnell, 55, Onancery- 
lane, London. (Date applied for under Patents Act, 1901, 
Nov, 2, 1904, being date of application in United States.) 
(Complete specification.) 

Aue. 1. 

113014. Improvements in meunting and heating cylindrical 
thermo-electric generators. Compagnie Thermo-Elec- 
trique (Système Hermite) Société Anonyme, Birkbeck Bank- 
chambers, Southampton-buildings, Ohancery-lane, London. 
(Date applied for under Patents Act, 1901, May 3, 1905, 
being date of application in France. An invention comprised 
in Ap се No. 11,301, dated May 50, 1905.) (Complete 

cation, 
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15681. Improvements in er wipe 


electric rotary switches 
contacts. Samuel Hindley, 78, Langdon-street, Sheffield. 


15690. Au improved of electric read traction. Alfred 
Lyster Shepard, 32, Victoria-etreet, Westminster, London. 
15714. Improvements in tus for traction 


testing appara 
insulators. Arthur Henry Pott and Kenelm Edgcumbe, 
Collindale Works, Hendon, London. 

Antiseptic mouthpiece er transmitter for telepbene er 
speaking tubes. Joseph Vyvyan Wedgwood, The Wigwam, 
Aldwick, Boguor. 

Improvements in self-releasing brake handles for 
electric tramcars and other vehicles. Marius Belmondo, 
6, Lord-street, Liverpool, (Oomplete specification. ) 

Improvements in electrio soldering irens. The British 
Thomson-Houston Company, Limited, 85. Cannon - street, 
London. (The General Electric Company, Uoited States. ) 

Improvemesats relating te the insulation of electric 
conductors, The British Thomiton-Hcuston Company, 
Limited, 85, Oannon-street, London. (The General Eleotrio 
Company, United States.) 


Ava. 8. 

Improvements in the operation of points er signals 
for eleotrio railways. George William Somerville and 
Oliver Hicke, 68, Owen -s reet, Aosripgton. 

Apparatus for eleo ringing ohuroh bells and 
the like. John Rishardeon Eyre and Edmond Meyer, Tudor 
Boddam, 28, Marlborovgh-hill, London. 

Improvements in and relating te automatio electric 
cirouit breakers, Lionel Robinson and Co., Limited, and 
John Dingle Adams, 28, New Bridge-street, London. 

Improvements in electrical carbon brushes and in 
holders for samo. Frederick James Hesmes Baker, 33, 
Osnnon.-:t-eet, London. 

Improvements in electric wiring. Reginald Frederick 
телу 19, Holborn.viaduct, London. (Complete specifice- 
tion. 

Improvements in prepayment meters. The British 
Thomeon-Houston Oompeuy, Limited, 83, Oannon-atreet, 
London, (The General Electric Oompsny, United States). 

Improvements in machines, The British 
Thomson-Houston Company, Limited, 83, Oannon-street, 
London. (The General Électrio Company, United States.) 

15862. An improved electric press for bells. Frederick Fenwick 

Robinson, Royal Oak, Sewley-road, Long Eton, Darbyshire. 


15739, 
15758. 
15769. 


15770, 


15791. 
15819 
15819. 
15827. 
15836. 
15859, 


15809. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Aug. 24, 
1904. 
15469. Use of vapour electric conducters in distributing 


systems for rectifying or othor Kruh. 
19027 applied for under International Oonvention, July 13, 

16843. acon service systems and junction boxes therefor. 

wen. 

16932. Electromagnetic brakes for vehicles, Kramer. (Date 
applied for under International Convention, Aug. 7, 1903.) 

10968. Aro lamps. Oook. (Post-dated Sept. 13, 1904.) 

16978, Means for receiving or translating electric, wireless, 
or like impulses. Underhill. 

17043. rin bells, indicators, aud domestic telephones. 

isey. 

17080. Magnetic compasses. Morrall. 

17449. Electric controllers. Soott. 

18203, Electric motor oontrol eystems. British Thomson- 
Hou ton Oompeny, Limited. (General Electric Oompany.) 

18204. Transformers especially adapted for use оп electric 
vehicles. British Thomson-Houston Oompany, Limited. 
(General Electric Oompany.) 

19160. Telephone cord, Sievert. 

19506. Wall sockets and switches for electric circuits, 
Fletcher. 

20715. Insulating edgewise- wound electric coils, British 
Thomson-Houston Oompany, Limited. (General Electric 
Company.) 

20965. Leading-in conductors for electric incandescent lamps 
and the like. Oarolen. (General Electric Oompany.) 

20976. Electric traction. Olouston. 

21028. ет measuring instruments, 

ast. 

21048. Alternating-current electric motors. Oarolau. 
Electric Oompany.) 

$1307, Electric energy meter. Javaur. 

21672. Electric batteries. Lake. (Soc. Anon, Le Oarbone.) 

22372. Means for trolleys or vehicles to pick up and return 
clectric current from and to conducters they traverse 
and obtain motien. Sayer. 


1905. 
1004. Dynamo-eleotrio machines. 


Elphinstone and 
(General 


Brown and Greenwood. 
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369. Vapour electric apparatus for rectifying alternating 


electric currents and other purposes. Jackson. 


(Date 


applied for under Iuternational Convention, Jan. 9, 1904.) 


3979. Supporting devices for electric conductors. 


Jones. 


on applied for under International Convention, March 14, 


904.) 


4303. Apparatus for obtaining constant voltage from dynamos 
(Dste applied 
for under Inti rnational Convention, Mach 3. 1924 ) 

5409. Vapour eleotrie apparatus. Hewitt. (Dite applied for 

uader Iaternational Convention, April 9, 1904.) 


working at varying speeds. Ey quem. 


5553. Electric aro lamps. Riley and Rowing. 
8659, 


Means for protectiog electric telegraph lines against 


the influencing action of alternating-current lines 
situated in the neighbourhood thereof. Siemers Bros. 


and Co., Limited. 
8973. 


(Siemens-Sohucke:twerke G. m. b. Н) 
Vapour electric apparatus. Hewitt. (Data applied for 


uoder International Oonvention, May 13, 1904 ) 
9120. Thermal electric switohos for incandescent electric 


lampe. Frey. 
Convention, Aug 3, 1904.) 
10111. 


Insulation of electric conductors. Berger. 


(Date applied for under International 


(D. ty applied 


for under Iaternati nal Oonvention, May 14, 1904.) 


10769, 
вор. 


Reoeiver connections for wirelees telegraphy. Thomp 
(Ges, 1йс drahtlose Telegraphie m. b. Н.) 


18084. Controllers for single-phase induction motors. 


Jack · on. 


RE applied for uuder International Conventior, Jane 30, 


14814, Electzio furnaces. Kjellin. 
International Contention, July 11, 1904.) 


(Date applied for under 


14281. Means for produciog current or radiations for a 
transportable wireless transmittor station. Thon р ор. 


(Geo, für drahtloce T:legraphie G. m. b. Н. 


— л 


) 


COMPANIES’ STOCK AND SHARE LIST 


Name. Emri 
Commereial and Industrial.— £ 


Alliance Electiical Co ,5 per cent. Cum. Pref., Nos. 1-70, 000 
Aron Electricity Meter, o p.c. Cum. Pref. Shares, 1-125,000 1 


British Insulate! and ITelaby "NETT Ord., 1-100,000...... 6 

6 per cent Cum. Pref., 1-100,000 ........... .... f 

—— — 4) per cent. Mortgage рас . CO 
British Thoms m Houston Co, 44 per cent. 1st Mort. Deb. 

, ß ates wna ОКУЗ 100 

British Weatingliouse Mlec and Manuf. 6 per cent Piel : 


- 4 per cent. Mortgage Debenture Stock .......... 
Brush Electrical Engineering, O dinsry, Nos. 1-105,751 .. 2 


—— Non. Cum, 6 percent. Pref. .................... 2 

44 per cent let Debenture St. Kk 100 

——— 44 per cent. 2nd Debenture Ntock................ 100 

Callender's Cable, Debentureꝶ 100 

U AAA NOR ne a SE PES 5 

5 per cert Pref. ................................ 5 

Crompton and Co.. 3 
5 per cent. Debenture ss ͥ 100 

Edison and Swan United, “ A" Shams, I-, .......... 5 

А” Shares, 01-017, 139... eee 9 

— —— 5 per cent. Debenturemnmnmnmnnn . 100 

—— — per cent. Deb. Stock, Red. .................... tuu 

Electric Construction, Nos. 1 to 112,100.......... ...... 9 

7 per cent. Cumu. ative FFF 3 


4 per cent. Perp. 1st Moit Deb. 
Ferrapti Limited, d per cent. lst Mort. Deb. Stock, Red. 100 


General Electric Compan (1900), 5 por or cent. Cum. Pref... 10 
— —— 4 per cent. lst Mort. Deb. Stock ................ 100 
W. T. Henley's Telegraph Works, Ordinary .............. b 
‚ —— 44 per cent. Preferencds/ . ꝗ b 
44 per cent. Debentures ........................ 100 

India Rubber, Gutta Percha, and Telegraph Works ...... 10 
4 per cent. Реһеп{дгев.......................... 100 

Parker, Thos., Limited, Ordinary ........................ 10 
Telegraph Construction and Maintenance..............-. 12 
5 per cent, Bonds .............................. 10⁰ 

Electric Lighting and Supply.— 

Bournemouth aud Poole, Ordinary ...................... 10 
44 per cent. Cum. Pref., 7,501-15,000 ............ 10 

6 per cent. Cum. Sccond Pref., 15,001-22 500 .... 10 

——— (4 per cent. Debenture Stock, "Red oe eae 100 
Bromley (Kent) Electric Ligbt and Power Co 5 
—— 4) per cent. lat Debenture Stock, Red. .......... 100 
Brompton and Kensington, Ordinary .......... ........ 9 
—7 cent. Preference ............ ... ........ 5 


per e 
Calcutta Electric $0,001. 8.000 Corp , Ordinary, Nos. 1-60,000 . E 


08. 


++ 4 6 е ө а о «ө э э ө ә ө 


Cambridge Кыч supply Compavy, £10 Ога. ...... 8 
Central Electric с Supply, 4 per cent. Guar. Deb Stock . . 100 

Charing Cross, West End, and City Electric Supply, Ord., 
F зон аралы a RR RE 5 
—— — 4} per cent Cam. Pref., :-80,С00 ................ 5 
— — 4 per cent. Debenture Stock, "Red. ......--.----- UL 
—— “Cy опсега а p.c. Cum Pref., 1-40,000 5 
—— ditto (1803) 40, COl-· 80, oo 5 
Chelsea Electricity Suppl. 5 
4) percent Debentures ........................ 100 
City of London, Огйіпагу................................ 10 
6 per cent. Cumulative Pref..................... 10 
5 per cent. Debenture Stock .................... 190 

44 per cent. 2nd Deb. Stk. Prov. Certs. (all pd.) 

County of Loudon Electric Supply, Ordinary ............ 


6 per cent. Cam. Pref .......................... 10 
44 per cent. Debentures Prov. Certs. All pd. Rd. 100 
——— 44 percent 2nd Debentures Prov. Certs 100 
Edmundeons’ P Rlectricity Corporation, Ordinary,1-50,000.. 5 
6 per cent. Cum. Pref. 5 
44 per cent First Mort. Deb. 100 
Electric 14. & Traction Co. of Aust. ope Cm PE, 1-30,000 5 

——— 5 per cent. Debenture Stock, Red 100 


ee eee eas 


‚G—U U 3 9 эъ s ә n 


ээ ез эе еә еэ ао ез 


Last price 
£ 


11 
7/16-9/16 
54-6 


54-6 xd 
101-104 


DEA 


..4 13/16 5 1/16 


..4 13,16-5 1/16 


Name. Last price. 
£ £ 

Folkestone Electric Supply, Ord. Nos. 1-10 000 .... ..... 9: 54-5? 

per cent. Elen A Deb. stock, Red. „ 100 59-102 xd 

Havana сынсу, ,, caste cee eee 10 £4-104 

Hove Electric L ting, Ord, 1-13, o wets danse 5 71 

Isle of Wight Elec Lt. and Pwr. 4) pc Db. Stk Rsd. .. 100 100-1 

ib Ae а сомо Power aud Lighting, 6 per cent. Cum. Р 

, . 
Kensington & e Elec. Lt., Ord., 1-21, 000 5 113-12) xd 

Kensington and Sulentenrione and Notting Hill, 4 per 
oent. Debenture Stock Reel. 100 97-100 xd 

Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 93-104 

London Electric, Ordinary .............................. 5 ya 
—— — 6 per cent. РгеЇ................................. 5 -54 

4 per cent. 1st 100 SD ge оронч Stock, Red... 100 99- u2 

Metropolitan Ordinary, 00,001-500,000 .. ............... 5 91 101 xd 
——— 4} per cent. а. 3 Stock.... 100 03 115 
——— 44 percent. Cum Preꝶ . 5 ta t$ 
——— $} рег cent. Mortgage Debenture, Кей .......... 100 43-10) 

Midlaod Klectric Power Dis , 44 p.c. 1st Mort. beb. — 93 101 p.c. 

Newcastle-upun-Tyne Klectric Supply, Ordinary, 1-57,0 9 5 74-84 xd 

— du, 57, 0-75,000 .................... ......... $ 14-4 
5 per cont. Fref , ! -· 57, ooẽü 4 5 6, xd 
du., 57, 0-75,0 a ысу (( 5 64 
Notting Hilt Biectric ldghting ——— ee 100 410 
4 per cent. Firat Mort. Debs. Nos. 1-500 (Reg.) 100 1 
Oxford Electric, Ordinary, 1-96 and 40-14,510 ............ 105 dr 
4 рег cent. Debenture Stock ꝗ 100 0 
Royal Electrical Conipauy uf Montreal, 44 per cent. first 
Shares Mortgage beventures 100 101 "n4 

Smithfield Markets Electsic Supply, Ord 1-12,000 ...... 5 26 
— - 4 рег cent. Dobenture St ʒͥKʒKkKͥKkKkKk . ꝶ. 100 U xd 

South London, O.dinary .. ............................. 5 55-4 

South Metropolitan Electric Light and Power. Ord. ...... 1 3 

—- 7 pec се. t. Cam. Preꝶůuuiu .. 1 li. 
—— — 44 per cent. Ist Mort. Deoooo 100 105-1 
Ditto, Jane, 1904 .............................. — — 

St James's and Pall Mall, Ordtuary, 101-20,080.......... 5 15 A xd 
— -7 per cent. Pref .......................... esee 5 4-9 xd 
——— 34 per cent. Web. ............_................ 10 .. +799 

Urbau Electric Supply C», Or iuary, 8-5-0 .......... 5 48 4 

— $ per cent Cumulative Preference, 50,001-8),000 5 E. 

Westminster, Ordinary ....................... ...... 5 12 :2] xd 

— 5 per cent Cam. I'r: е, 110,1.1-138 251 .......... 5. 4-63 
&ieetrie Tramwsys.— 
Anglo-Argentlue, 5) per cent Cum. Pr. f., 1-260,С07 ...... 8 51.6 
——— UNE ĩ ˙ ⁰yd yy y Oe eite nd 5 84-88 
Permanent 6 рег ceut Debenture Stock, о . 100 141-144 
Auckland Klec. 'l'rams., 5 p.c. lst Mor. Deb. Stk, 'Red. .... 100 101-106 
Barcelona Tramways. Ord. -20,000.......... .......... 10 159-121 
5 per cent. Cum. Pret. Shares, 1-10,000 .......... 10 9 -10 
— — — 5 per cent. Deb., Red., 1-600 .................... 100 92-101 xd 
—— — 44 per cent. Red Deb Stock 100 97-102 xd 
Bath Elec. ‘lramweys, I. I., Pref. Ord. Sha. , 75.001-150,606. 1 13/16-15/16 
5 per cent, Cum. Pret. Shares, 1-59, 39% .......... 1 15/16-1 116 

Blackpool and Fleetwood Tramruad .................... 10 134 134 

Brisbane Tramway Invest., Ord , 1-75. 00 ................ 5 1-11 
——— $ per cent. Cum. Pref., Nus. l- 75,000 ............ 5 т 
——— 4) рег cent. Deb. Stk , Red., Prov. Certs. all pd.. 100 95- 

British Columbia Electric Railway Co., Ord. Def. ........ 100 . 105-108 

Ord. Préf: онн акжал Dieu 100 . 99-1 

5 per cent. Cum. Perpetual Pref. Stock.......... 100 .. 102-105 
—— — 4, per cent. lst Mt. Debe., Nos. 1-6,250, ої £40each 40 103-105 p.c. 

4 percent Vancouver Power Deb. 100 98-101 

British Electric Traction, Ord. 1-500,000 & 60,001-90, 000 .. 10 81-83 xd 

6 per cent. Cm Pl., 50,001460,000................ 10 11-11. 
——--5 per cent. Perpetual Debenture Stock — ........ 100 -124 
Ae рег cent. диа Deb. ЗосК...................... 100 -99 

Buenos Ayres and Belgrano Tramm 5 37 
—— — " A" 6 per cent. Cm. Pf., 1-400000 ....... РЕТ 5 5 7/15-5 11/16 
— — “ B" 6 per cent. Cm. Pf., 1-27,500.. ЖОК REA ds 5 41 9 
— 5 per cent. Deb. Stock, Hed ou ian obese 100 10>- 107 

Prov. Cert., all paid ............ cc cee cece ee ene 100 .. 101-104 

Buenos Ayres Electric 'l'rams., 5 p c. Deb. Stk., Red. .... 100 96-98 

Calcutta ‘Tramways, 1-102268 ............................ 5 .. 9- 
——— $ per cent. Ist Deb. Stock, Red. ................ 100 106-1 

Cape Electric ‘Tramways, Nos. 1-480,000 .................. 1 là 1$ 

City of Birmingham Teamways, 5 per cent. Cum. Pref. .... 5 1-64 

4 y er cent. lst Mortgage Dob., 1- og (1917) ...... 100 99-104 

Colombo Electric Tramways aud Lighting, 5 per cent. lst 

Mo Debenture Stock, Кей, .................... 100 102-104 
Cork Electric Tramway and Lightiog Co., ому Бен 10 . 154-14, xd 
—— — per cent, Cum Pref. .....................:.... 10 . 16 xd 
4 per cent. Debentures .......................... 100 . 101-102 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 ...... 10 . 134-144 xd 
6 per cent. Pref., Nos. within 1-60,0 0............ 10. 15-16 ха 
; per cent. Mort. Debs , 1-5,000 Rel. 100 . 94-97 
Imperial Tini WAYS. Mi 8 al . 18-19 
— —— 6 per cent. Cum. Ргеї .......................... all 14-14. 
4, per cent. Deb. Stock .......................... 100 108-110 
Isle of Thanet Electric 01.50.6000 and Lighting, 5 per c 
Cum. Pref.. Nos. 50,001-60,000 ........................ а 
4 рег cent. 1st Mt. Db. Stock, Red. .............. 100 ; 
Kidderminster aud District Lighting and Traction, Pref... 5 8 8, 
London United Trys. (1901), 5 per cent. Cum. Pref......... 10 94-10 
—— 4 per cent. lst Mt. Db. Stock, Rede.. 100 101 

Madras Elec. Trams (1£04), 5 рог cent. Deb. Stk, Rd. .... 100 102.104 

Metropolitan Elec. Trams., Defd , 1, 000, 001-1, 314, 016 . 1 4 5/16 
— -- 5 per cent. Cum. Pret. , 500 ,000.090.......... 1 1-1 1/16 
—— 44 per cent. Deb. stock. Кей..................... 100 104-106 

Milwaukee Klectric Rall and Light, Брг cent. 30-yr Cons. 

Mort Bonds, 1926, 1-5,500 and 7,001-8,000............ 1,000 .. 101-108 

Montreal Street Rail., Sterling 5 per Bon (Mort.) Deb., 

SC: tb Ra eee eae are аа A 100 102-105 
— — Sterling 44 per cent. Deb., 1922, 601-2,000 ........ 102-104 xd 
New General Traction, 6 per cent. Cum. Pref., 1.10,000 and 
34001-74 C00 fe ß 111 

Oldham, Ashton, and Hyde Tramway, Ordinary .......... 10 12 
——— 5 per cent Cum Pre·n 10 03.186 

Perth Elec. Tram ways (W. A), 5 per cent. 1 Mrt. Deb. Sk... 100 105-1 

Potteries Electric Traction, Ordinary, 20 001-40,000........ 10 82-94 
—— 5 per cent. Cum. Pref., 1-20,000 .................. 10 oi 

44 рег cent Debenture Swek.................... 100 101-1 

South Lanes nde Electric Traction and Power Company — 

£250,000 Ordinary .............................. 1 
—— £101, 142 6 per cent. Preference .................. l 
——  — £, 170 44 per ceat. Debenture Stock........ 100 p.c 100 p.c. 
Electric Railways. - 
Central London, Ordiu ar eee 100 „ 92 
4 = cent. a „ ¶ Eee uM КОЕ 100 .. 101.105 
VT n К 78-81 
— —4 p.c. Deb. Stock (Prove Script Certs., fully paid).. . 110-112 
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Name. олор Last price. Name. а па Last price, 
£ £ 
City and South London, Consolidated Ordinary .......... 100 38-40 Teleph — 2 
——  — 4 par cent. Debenture Stock .................... 100 107-110 өрпопез. & 
—— 5 per cent. Pref. Stock ll... 100 120-123 Natlonal Telephone, Preferred . 100 .. оңо ха 
— » " эр Gu .d m 11 мето ß; шыны PSOE IReROVRRAS 10 vs d tn ы 
5 э» se NECI : ——— cent. Cum. First Pref ...................... M. 35- 
ктер O rerupan 9 per cent. Prell. 10 10-104 —— 6 jan cent. Cum. Second Реге. ................... 10 .. 17 55 4 
—— — Ordinary, e rea NUMAE —— per cent. Non. Cum. Third Prell. 5 x 
——— 4per cent Mortgage Debentures, Red., 1-1,700., — 8986 —— З per cent. Deb Stock, ROG. cca A 100 98-101 
Underground Electric Rillways of London, 5 per cent. —— 4 per cent. Deb. Stock. Кей. .................... 10 .. 105105 
Profit-Sharing Secured Notes ........................ — 984-934 Oriental Telephone and Electric Company ................ 1 ..1316-15/6 
Waterloo and City, Ocdinary ............................ 100 90-92 —— 6 рег cent. Cum. Pref. .......................... l 5. 14-14 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
Miles of 
Traffic лесни for | Increase or single te ack Accounts fur past year. Cost 
per 
= Current Total | P C il P ce Eule of mile 
Я о assengers | Car miles | Pas. | Саг е. 
Boding 1906, | 1904 | Week. | year, | 1905. | 1904. | Ending |receipte| carried. run. s'nger| mile. | track. 
£ £ £ | 
Aberdeen Corporation .......... Aug. 5| 1,560 | 1,687 | – 127 — 751k} 25, | 203 May 31 64,071 | 15,530,351 | 1,379,723 
Ayr Corporation ............ m 414 449 — s — 8 8 „ 15 14,328 3.316 380 | 355,945 
Barking Corporation — — — — — 133] — | 0 => = =á 
Birkenhead Corporation ........ » 6 1.050 | 1,2? |- 177 — 657 | 23°53) 25) March 31! 55,025 | 11,145,531 | 1,309,903 
Birmingham Corporation ...... 5| 343 ? — 22| + 95| 1| — | — — — — 
Blackburn Corporation ........ ae 2 996 | 1,012 | - 15) 61124 A a 48,875 | 8,661,720 986,955 
Blackpool Corporation $| 1,5°6 | 2,871 | 21,335 — 174 | 17 E X ЕЕ P" 
Blackpool-Fleetwood Trams... » 5 1,146 | 2,351 | -L94| — 1,993 | 164 | 16, Bee. 31 31846 | 2,325677 579254 
Bolton Corporation ............ „ 6j 2010 | 1,981 29 + 1,805 | 40 | 38 95.765 | 20,205,196 2 161,130 
Bournemouth Corporation ...... „ 2 1,611 | 1,713 — 102 — 16 82 | 16 83 А 55,276 | 10,068,288 | 1,121,623 
Bradford lon .......... July 29| 4,531 | 4,800 | — 268 - 7 77 Р E = =. 
Brighton Corporation Aug. 7| 1, 345 2,211 | — 866 — А 9 9 „  91| 90,533 | 11,321,160 | 1 152,828 
Bristol Tramway Company » 465.08 7,008 — 1.500 — 514 | 51 Dec. 31259,7989 | 45,312,373 | 6,127,135 
Burnley Corporation „ 9| 1085 | 1,044 |+ 41 ot 10 1000 Merck e| , 12, А 
Burton Corporation ............ „ 5| 351] 505 — 154|- 68| 81 8%: „, 35117950 | 3878269 | 454,082 
Cardiff Corporation ............ July29| 220! 2.255 — 4714 619 25 — | "31112209 | 21,134,363 | 2,770,049 
Carlisle Tramways Company.. Aug. 5 220 25) — 33 — 415 | 85| 85, Doc. 31 — | = "T 
Central London Railway ........ „ 9| 5,566 | 5:66 — 10) — 6854] 6 6 „ 91337,5898 | 44,875,947. | 1,281,214 
City and South London Rallway. ,, 6| 8,265 | 2,245 |+ 20| — 282 6i] 61 - = i = 
Colchester Corporation ........ » 2 241 65! | - 516 = 7 7 — m a 
Cork Е. T and L. Company ....| 3 553 555 |- 2|+ 72 1 1 » 31 24,895 | 5,814,376 | 882 
Darwen Corporation ............ „ 4 227 20 — S|.- 199 1% TA March 310 — xs 2,2% 
Dover Co on July 29 275 27 — #2 — „| 4 „ 31 11,250 853,200 | 281.43 
Dublin and Lucan Electric Ry...|Aug. 4 139 177 — 28 — 63h) 6i 63 ‚558 nn 110,738 
Dublin U. T., electric cars ...... „ 4| aa | 479 |- 573 
Dublin 8. District, Blectric ....| „„ 41. 1,561 |- 355 } = 4? | 46 „  31/267,489 | 59,050,949 | 7,077,372 
Dundee City Tramways .. ..... » 8 819 876 — 27 - 22 21 M T = ER 
East Ham Corporation.......... EE. 881 995 | - 111 — 25 25 31| 36,652 | 13,689,658 863,816 
Glasgow Corporation............ „ 514.514 | 14,501 — 387 + 6,908А| 1443 | 143 May 51|756,480 |195,767,519 17,915,585 
Gloucester Corporation ........ — — — — — 9 5) — — = = 
Halifax C tion ............ „ 2| 1,693 055 | - 571| + 930 | 35; | 33 | March 31| 74,019 | 17,849,642 1. 540, 707 
Huddersfield Corporation ...... „ 5| 1,445 | 257 | -1,072| — 35 | 35 „ 311 69, 12,858,150 | 11666 262 
Hull Corporation .............. „ 5] 2255 | 2,585 | — 328 — 20 27 | @ ji = i = 
Ilford Corpor. tion — — — — — — | 105 — = = 
Ilkeston Corporation............ » 2 113 27 — 894 — 461 — 9 = = — = 
Kirkcaldy Curporation .......... „» 2 212 219 — 2 — 74 74 May 15 12,201 | 3,632,855 432,336 
Leeds Corporation .............. „ 9| 5,982 | 7,909 | -1,923 — 89 | 89 | March 258.253 | 64,223,656 | 7,121,038 
Leicester Corporation .......... — = — — — 42 — Dec. 51| 26,011 | 12,059,252 | 1,229, 
Liverpool Corporation .......... July <9 | 11,299 | 10,953 | + 346 — 103  31|547,625 116,642, 663 |12,166,419 
Liverpool Overhead Railway. . . Aug. 6| 1,672 1,768 — 6 - 5314| 657| 657| June — а = 
London County Council iN eden July 29 | 15,716 | 15,708 4 2,008 +47,281.; — = — = = 22 
Lowestoft Corporation ...... назр — — — — 6 54 Sept. 14,511 3,128,867 359,435 
Maidstone Corporation ........ Aug. 3 185 236 — 91 — 2 2 — 4,730 850.121 112,227 
Manchester Corporation ........ „ 5 12,869 | 15,820 | - 951 — 149 | 1314 | March 31'631,956 |126,900,875 114,125, 124 
Nelson Corporation ............ „ 5 121 123 | - 2 + 261 Е 23 K 31 2 u _ 
Newcastle-on-Tyne Corporation.. „ 5 3.942 | 3,971 | - 29 + 2,530 | 5 45 „ 51 197,849 | 43,069,934 | 4,326,152 
Newport (Mon.) Corporation. — 25 - — 32 32 R = 2 
Oldbam Corporation ............ „ 6| 1716 | 1278 | + 438 = — | н 25 65,555 | 15,466,245 | 1,501,740 
Portsmouth Corporation ........ „ 9| 2,571 | 3,841 | - 70,—1,00| — | 29 „ 31 95,702 | 19,625,323 197,490 
Reading Corporation RE sak == = Bue — | 359 е y — — — 
Rochdale Corporation = = == — = 64 44 „ ЗЇ 14,881 | 2837110 396,517 
Rotherham Corporation ........ n» 9 440 . 645 | — 205 = 94 7% » 51 25,569 | 5251472 593,054 
| 
Salford Co tion ............ 7| 4,422 | 4,242 | + 180 — 700| — „ 31 214,111 | 39,213,560 | 4,884,560 
Scarborough Tramways Co. July 22 543 — — — — 44 — | — EE = 
Sheffield Corporation .......... Aug. 6| 4,890 | 5,2288 — 398, + 5958 | — | 524 „ 51 — — — = | = — = 
Southampton Corporation ...... „ 2 1,095 | 1,443 |- 318 - 526 | — 18 „ 31 — = = = = = ze 
Southend-on-Sea Corporation . July 5 472 435 |+ 37 ＋ 407 | — 9 n 3I zi = D a a 
Stockport Corporation .......... Aug. 4 924 806 | + 118 — — 104 ii oe — — - DIN = = = 
Sunderland Corporation ........ July 20 1,609 | 1,372 | + 27 + 567 | — 20 „ 31 — == -— = Pr - = 
Swindon Corporation .......... Aug. 2198 — = — — 4 » | 4,937 | 1,315,757 | 102,751 |087 [11555 | 1,371 
Wallasey О.Р. С................. " 914 | 1,099 | - 185 — 1186 105 » 31 38,768 | 7,412,881 778,851 |1350 1194 | 3,271 | 7-54 
Warrington Corporation ........ July 13 342 332 |+ 10 ＋ 175 71 — „ Ol 17,657 | 4,418,225 405,565 — 885 а 
West Ham Corporation ........ „ 27 1.7283 — — — 46 8 62 » 31 — | 15,773,742 | 1,237,165 | — | — = = 
Wolverhampton Corporation.. . Aug. 805 | 1,005 — 200 — — 7 „ 1 — Li E qus 2 . 
t And 98 miles of interlacing track. a Train mile. b Per mile of single track. A Half- year's figures, 
WE NY UM хш: ш (NUM M pog, lues ee ы рны cei Mm ee пси 
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NOTES. 


Electro-Peat.—It is reported that a plant for the 
manufacture of electro-peat fuel has been erected at 
Kiberry Bog, near Athy, County Kildare, upon the estate 
of the Dake of Leinster, and that it will be in operation 
before the end of the present month. 


New Publieation.—The latest of the “ Model Engineer 
Series, івадей at 6d., by Messrs. Percival Marshall and 
Co., is, “ Screw Threads and Twist Drills (Small Sizes),” by 
George Gentry. The handbook contains definitions and 
tables of a number of types, including the Whitworth, 
British Association, and the International Metric Standard, 
but we must confess to a feeling of surprise that no allusion 
whatever is made to the work of the Engineering Standards 
Committee on the subject. 


Submarine Signalling.—At the instance of Trinity 
House the first experiments to be made in England with 
the apparatus for the transmission of submarino signals 
which has been perfected by Mr. Millet, of the Submarine 
Signal Co., were last week conducted in the Straits of 
Dover, The system has been successful in its trials at the 
lightships outeide New York. By means of the signals, 
steamers approaching New York have been enabled accu- 
rately to ascertain their position as much as four and five 
miles away in thick fog. The vibrations travel under 
water over four times faster than in air. The experi 
ments in the Channel last week are stated to have been 
successful, 

American Apprentices.—The General Electric Co. 
announoe that assistants are required at its factory in West 
Lynn, Mass, and the following rates of pay are offered. 
Drawing office apprentices, who must have graduated at a 
high school commence at 22s. per week, and advance by 
half-yearly increments to double that amount in three 
years, at the expiration of which they receive a bonus of 
215 if their services have been satisfactory. Shop appren- 
tices who are graduates of high schools begin at 18s. 6d. 
and advance to £2, with a bonus of £22 at the end of four 
years. Grammar school graduates or high school students 
receive for the latter class work 14s. per week, advancing 
to 35s., with a bonus of £22 at the end of four years. It 
. will be noticed thst no premium is required from those 
entering the works. 


The Production of Iron Mirrors.—A method of 
producing light iron mirrors for galvanometers is described 
by Mr. V. Bierwicke in Annalen der Physik. An iron strip 
capable of being electrically heated to redness is arranged 
in an air-tight glass vessel. Immediately over the strip is 
suspended the material (glass, mica, or celluloid) on which 
the mirror is to be deposited. The containing vessel is 
then highly exhausted by means of а mercury pump, and 
when a pressure of only a few thousandths of a millimetre 
_ is reached the iron strip is raised to a bright red heat, and 
the deposition of iron commences, The deposit maintains 
its good reflecting qualities for a long period; it appears 
perfectly coherent under the microscope, and is capable of 
retaining a high degree of residual magnetism. In this 
way the mirror can be employed as its own magnet in 
place of heavy out-steel mirrors. The reflecting power of 
these mirrors for white light is about 62 per cent. of that 
of a silver. mirror. 

Electricity in Mining.—At the Mining Congress 
recently held at tbe Liége Exhibition, Mr. L. Creplot, 
engineer of the Société International d'Electricitó, Liége, 
advocated the use of sontinuous-current motors for driving 
roll trains. There are already several applications in 
Belgium. The Grievegnée Company uses a merchant mill 


driven by a compound-wound motor that can develop from 
450 h.p. to 900 h.p, and the Providence Company has 
another capable of from 500 h.p. to 1,000 h.p. Thé 
Ougrée-Marihaye Company (which has already applied 
this improvement) will in a few months have in use a 
roll-train motor of 1,000 h. p. to 1, 500 h. p., capable of 
direct driving at 75 r.p.m. to 135 rpm. M. Greiner, 
general manager of the Cockerill Works, Belgium, stated 
that the problem of driving roll trains electrically ій 
already solved from an eoonomical point of view, and he 
expressed the opinion that the best solution is central 
electric generators driven by gas-engines, and each roll 
train driven by its own motor. 


Production of Tickets.—From time to time railway 
and tramway companies find their right to call for thé 
production of passengers’ tickets questioned before various 
tribunals by travellers of more or less acrimonious tem- 
perament. In general the courts have upheld the validity 
of the companies’ by-law in reference to this matter, and 
had this not been the case one might well wonder what 
practical means the companies would have of placing an 
obstacle in the way of constant fraud by unscrupulous 
passengers. Seeing, then, that the regulation harmonises 
with both law and equity it is a matter for some surprise that 
it should meet with disregard at the hands of a member of 
the legal profession. This happened the other day when. 
Mr. Herbert Clifford Gosnell, solicitor, refused to produce 
his ticket, stating that he “could not be bothered." 
Apparently he made no effort to find it, but considered 
it less troublesome to hand the inspector his card, with the 
remark that the company could take out 40 summonses if 
they liked. For technical reasons the magistrate dismissed 
the charge as there was a lack of corroborative ovidence, 
but acts like these on the part of a lawyer do not seem 
precisely the kind of thing to encourage harmonious 
relations between tramway owners and the community in 
general. 

Patents.—Mosers. Jordan and Sons have just published 
a treatise on The Law and Practice Relating to Patents, 
Trade Marks, and Designs," by Mr. David Fulton, of tho 
Middle Temple. This is the third edition, and has been 
revised to include the changes introduced in the regulations 
which came into force on the first day of January. The 
precedents quoted comprise more than 300 additional cases, 
some of them of considerable importance. The publication 
of this edition has been deferred in order that all available 
information upon the new system of patents examination 
might be included. A good deal of apprehension was 
expressed on this score, so it is gratifying to have the 
author’s assurance that the carefal and discriminating use 
of their powers by the Patent Office promises to make the 
new system a really beneficial one. The present volume is 
of a comprehensive character, and deals with patent law and 
practice from every point of view that one can think of. Trade 
marks and designs are similarly treated, and the appendices 
contain the text of the International Convention and several 
useful forms. "The treatise (which is priced at 12s. 6d.) is 
written in eminently lucid terms, and is relatively free from 
legal verbiage, so that it furnishes a serviceable guide to 
layman ag well as lawyer, and should certainly be of use 
to the engineer. 

The American Institute.—The issue dated July of 
the Proceedings of the American Institute of Electrical 
Engineers contains the following papers: ''High-Power 
Sarges in Electric Distribution Systems of Great 
Magnitude,” by Charles Proteus Steinmetz; “Commenta 
on remarks made by Colonel R. E. B. Crompton before 
the International Eleotrio Congress at St. Louis,” by J. W. 
Howell; Water Powers of tho South-Eastern Appalachian 
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some justification for such a course. It is a heavily-rated 
borough, and the tramway system has been constructed 
upon sound lines, so that in the early years there is not 
such pressing necessity for making an ample allowance for 
depreciation, and 1t must be confessed that, apart from the 
relief afforded to the rates, it is not every municipal tram- 
way undertaking that can place over £3,000 to reserve in 
the first year, in addition to carrying passengers at low 
fares. The population of 300,000 was carried some 52 
times during the year, and the average fare worked out at 
gad. The 1d. fares were responsible for over half of the 
eceipte, and the jd. fares contributed 25 per cent. to them. 
The 14d. and d. stages were little patronised, and it is 
rather surprising to find that workmen with cheap tickets 
were only 1°2 per cent. of the travellers. Taken altegether 
the West Ham tramways department have good cause to 
feel satisfied with the resulta attained, and Мегге. Bullock 
and Blain, the electrical engineer and tramways manager 
respectively, are to be congratulated. upon the outeome of 
their efforts. 


Patent Practice. — Attention is directed in a 
paragraph appearing in the Patent Office Journal to a 
recent decision of the Law Officers in connection with 
Rale 4 of the Patents Rules, 1905. This rule provides 
that: “The statement of tbe invention claimed with which 
a complete specification must and shall be clear and 
succinct as well as separate and distinct from the body of 
the specification.” The Law Officers intimated that they 
had no desire to lay down that the number of claims 
amounts to any infringement, as a specification may justifi- 
ably contain a number of separate claims. At the same 
time, the Law Officers deprecate the American system of 
attempting to deal with every possible contingency, as this 
is apt to result in unnecessary copiousness to the detriment 
of lucidity. A remark made by the Solicitor-General in 
expressing his concurrenee with the views of the Attorney- 
General, is worthy of reproduction. ‘I agree that the 
mere number of claims will not necessarily constitute an 
infringement of this rule, supposing the claims to be real 
and substantial; but, on the other hand, although each 
claim may, in iteelf, be clear and succinct, if the claims 
are not really and substantially separate, I think 
in that case it would come within this rule, and that 
the claims, taken as a whole, would not be clear and 
Buecinot." There is no doubt that in the past the claims 
appended to the specification have often suffered from 
excessive verbiage, and this admonition from the Law 
Officers is a timely one. The Journal also calls attention 
to Rule 14 of the Patents Rules, 1905, which prescribes 
that "every Convention application, in addition to the 
specification left therewith, must be accompanied by a copy 
or copies of the specification, and drawings or documents 
filed or deposited by the applicant in the Patent Office of 
the foreign state or British possession in respect of the first 
foreign application, duly certified by the official chief or 
head of the Patent Office of such foreign state or British 
possession as aforesaid, or otherwise verified to the satisfac- 
tion of the comptroller.” The comptroller has been advised 
that it is obligatory that the necessary verified documents 
should be left at the same time as the Convention appli. 
cation, and in future this requirement, is to be rigidly 
enforced. | 

The Big Power Scheme.—The metropolitan borough 
councils owning eleetrical undertakings, apprehensive of 
another attempt to formulate a huge private scheme for 
supplying electricity in bulk, propose to hold another con- 
ference with a view to protecting themeelves against what 
they term tho monopolists, and & conference under the 
auspices of the London County Council is alse in contem- 


plation. In an interview with a Daily News representative 
Mr. Mills, chairman of the Islington Electric Lighting 
Committee, stated that the experience gained during the 
proceedings before the Select Committee would not be 
wasted, as it had taught the borough councils the import- 
anoe of combination. He thought the boroughs now 
realised that they would have to unite to provide power 
cheaply in bulk. If electricity could be supplied cheaply 
by a company, it could be supplied cheaply by munici- 
palities. By a new scheme for extending their plant, they 
in Islington would be able to generate electricity more 
cheaply than they could have bought it from the Adminis- 
trative County of London Company. The boroughs were 
disappointed at the attitade of the Board of Trade, which 
had quite gone over to the side of the monopoliste, Mr. 
Mills did not think the last had been heard of the pro- 
moters, though he doubted whether they would essay such 
a sweeping scheme again. If the London local authorities 
can show that they are in just as good a position as the 
promoters of the Administrative County of London scheme 
to give a cheap supply of power, they would pretty well 
dispose of the latter s саве, but it can hardly be said that 
they have shown this to be tho case up to the present. 
From some statements to a representative of tho same 
journal by Dr. T. B. Napier, chairman of the London 
County Council Parliamentary Committee, it appears not 
improbable that the County Council may revive its bill 
for a bulk supply to the motropolis if there is a “ tolerably 
unanimous” request on the part of the borough councils, 
who would be expected to give a definite assurance that 
they would take sufficient current to prevent a loss. This 
scheme would raise again the vexed question of competition 
between the present supply companies and a municipal 
authority, which up to the present has not been sanctioned 
by Parliament. We also doubt if the County Council 
would be granted powers to go outside their area, as is now 


proposed. 


The Bradford Burn-out.—We regret to note that 
the electricity supply at Bradford was interrupted last 
week, due to a fault on some main feeders. On Wednes- 
day, 9th inst, tho first indication of the fault was noticed 
at 5.25 p.m., when arcing occurred between the armour of 
two of the cables in the basement of the Valley-road works 
at the point of entry from the roadway. The arcing 
developed into a short-circuit, which was extinguished with 
sand. About half an hour after a heavy short-circuit 
occurred at some point outside the works premises, which 
caused the automatics of all the machines running on the 
general supply service, together having a capacity equalling 
1,800kw., to open, thus discontinuing thesupply, and attempts 
which were made to again switch in the maphines proved 
abortive. Smoke issuing from the cable culvert leading into 
the basement led to the conclusion that the troublo was 
not far removed from the works, and immediate steps were 
taken to open up the ground above the culvert, and to 
remove the cover of the same, which consisted of heavy 
York flags, some of which weighed as much as three tons. 
In the meantime the feeders were disconnected from the 
‘bus bars and from the network and tested, and a sufficient 
number of healthy feeders coupled up to maintain the load, 
and the supply was restarted at 9.50 p.m. The remaining 
feeders found unaffected were coupled up during the night, 
and the damaged cables repaired and again put into use 
during the succeeding day. Six cables, having a combined 
sectional area of 71 square inches, were affected, several 
being burned clean through. The most badly damaged 
portion was found at a point about 60 yards from the works. 
The cause of the first cable breaking down has not yet 
been ascerteined, but the effect of the breakdown raised 
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the potential of the lead sheathing and armour, and caused 
arcing from the same to other cables in the same culvert, 
which eventually burned through the protective sheathing 
of these, and at last developed into a short-circuit between 
the various cables affected. A somewhat similar break- 
down occurred last December, and under the advice of 
Mr. Alfred S, Blackman, the city electrical engineer, the 
Bradford Council recently sanctioned the expenditure of 
£40,000 for providing new mains and for sectionalising and 
fusing the network. The work of laying these mains and 
providing the switchgear is at the present time proceeding 
with all possible speed. When the scheme is completed а 
feeder on which a fault develops will be automatically dis- 
connected from the main supply by ita fases, and a similar 
occurrence to that of last week prevented. 


Transformers.—We notice from the Official (Patents) 
Journal that & patent has been obtained in this country by 
Mr. J. S. Peck, of Pittsburg, U.S.A., in connection with a 
type of transformer. designed to prevent or lessen the 
variation in the compounding effect. In a distributing 


No. 3, and No. 4, are provided. The compounding 
effect with one converter, or with one on each side of 
primaries, 20 in operation in this case, is about half that 
obtained with all in operation; but with two on the one 
side of the primaries in operation it is about the same as 
with all. An effect intermediate between these values is 
obtained by using any three. 


The Past Session.—Compared with last year, there 
was а falling off in the number of electrical measures before 
Parliament, the figure for the past session being for trao- 
tion, lighting, and power, 41, against 58, and of these half 
a dozen, for one reason or another, failed to become law 
Traction accounted for 28 Bills, and lighting and power for 
13. A portion of the Bille were, as usual, merely for 
alterations, amendments, or extension of time. In addi- 
tion, certain corporations promoted omnibus Bills which 
included electrical matters. On the whole, companies were 
in a considerable majority over municipalities. The session 
was somewhat remarkable for the absence of rejested 
measures, failure to gain the Royal assent being due to 
abandonment or withdrawal. The promoters of the East 
London and Lower Thames Power Company did not go 
beyond depositing their Bill, and the Central London Rail- 
way Company withdrew theirs pending the decision of the 
London Traffic Commission. Few public Acts were 
before Parliament, and the Supply of Electricity Bill 
was withdrawn, while a measure entitled The Tramways 
and Public Companies (Ireland) Act (1883) Amendment 
Bill” was abandoned. This withdrawal of the Supply o 
Electricity Bill for the second time emphasises the laxity 
which often creeps into our legislative procedure. A mas 
of evidence was waded through again, and all for nething 
the measure being sacrificed through lack of time. The 
Government really ought to make up its mind to deal with 
this Bill in a business-like manner. The number of pro- 
visional orders granted was little different from last year 
the figures being 59 for lighting and 12 for tramways 
against 61 and 13. Under the Scottish Private Legislature 
Act three orders were granted in reference to tramways. 
The outstanding feature of the session was the long 
struggle over the Administrativo County of London Power 
Bill, which, despite the energy of the promoters, failed to 
gain a place in the Statute-book this session, although 
ordered for third reading after an extensive inquiry. 
The London County Councils General Powers ВШ 
excited.a lot of discussion in reference to the free-wiring 
clause, which caused electrical contractors a good deal of 
alarm. Ultimately, it was decided that the Borough 
Council should be empowered to borrow money for the 
purpose of providing free wiring, but that they should not 
execute the work themselves. The London United 
Tramways were granted further time for their extensions, 
which are being proceeded with at a fair pace, and will 
enable passengers to travel as far as Esher by car. The 
Metropolitan Electric Supply Company obtained an exten- 
sion of their area for power supply. А public Bill with an 
electrical element in it was that of the Pneumatic Tube 
Despatch Syndicate. The evidence of numerous experts as 
to ite utility failed to convince the committee, who found 
the preamble non proven. In the latter part of the Session 
a Select Committee inquired into the agreement entered 
into by the Postmaster-General with the National Telephone 
Company for the transfer of the latter's undertaking in 1911. 
In their report, the Select Committee made recommendations 
as to the encouragement of municipal systems, but Lord 
Stanley contended that these were suporerogatory, and 
Parliament upheld that view, so that, in acoordanee with its 
terms, the agreement becomes operative automatically at 
the end of tbis month, 


system in which transformers and rotary converters supply 
current to direct-current mains, the transformers are 
arranged with sectional secondary windings, 20 wound as 
to provide for the production, by changes in the number of 
converters, of either no offect or predetermined offects on 
the voltage variation of the direct-current circuit. When 
compounded converters are employed in such a system, 
the compounding effect—: e, the variation in fhe direct- 
current voltage due to variation in the direct-current load— 
varies with the inductive effect of the transformers on the 
alternating current, and therefore is, with ordinary arrange- 
ments of transformers, variable with changes in the number 
of converters in use. To prevent or lessen this variation, 
the transformers 1, 2, aud the converters 10, 11, may be 
arranged as shown in Fig, 1, in which the trans- 
former secondaries consist of sections 6, 7, and 8, 9 
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on opposite sides of the primaries 3, 4, and the 
converters are fed from the similar sections 6, 8, and 
7, 9. The inductive effect in this case is almost 
exactly the same when one or both converters are 
in operation. When three converters are provided the 
secondary sections for two of them are on opposite sides of 
the transformer primaries, while those for the third each 
consist of two parts in series, and located outside of the 
others. A transformer for each phase is provided. The 
exact equivalent of the inductive effects with one, two, o- 
three converters in operation is not obtained in this case, 
but is approximated to. In Fig. 2 will be seen the 
arrangement of the secondaries, 21, 22, 23, and 25, of 
erob transformer. used when four converters, No. 1, No. 2, 
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FROME ELECTRICITY WORKS. 


Frome, or to designate it by its more correct name 
Frome-Selwood—so called because of its ancient proximity 
to the forest of Selwood—is a prosperous and up-to-date 
town of about 12,000 inhabitants, situated in the east 
extremity of Somerset amid picturesque country and 
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beautiful and historic surroundings. The annals of the 
town far back into the vista of bygone ages; it was 
known, undoubtedly, to the Romans, and King Alfred’s 
final victory over the Danes was won only a short distance 
away. The town itself is mentioned in history in the reign 
of Ina, King of Wessex, when in 689 his near kinsman 
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King, and occupied the. fortunate position of never having 
been assessed. Thus from eentury to oentury the history 
of Frome could, if space permitted, be traced in consider- 
able detail. The district was loyal to tho Stuarts through- 
out that disastrous period, and the surrounding villages 
still bear many traces of the stirring events of those times. 

Frome ceased to bes borough after the passing of the 


— 
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Redistribution of Seats Act, 1884, and the Local Board 
was, upon the ing of the Local Government Act in 
1894, succeeded by the Urban District Council as the local 
authority for the town. phy books of early date 
state Frome to be a town celebrated for cloths and strong 
beer, but some 20 or 30 years ago the depression in the 


View from the Top of Chimney Shaft of the Frome Electricity Works. From a copyright photograph by Wheeler, Frome. 


Aldhelm—a monk of Malmesbury—founded a mission for 
the purpose of converting the lawless robbers that then 
infested the surrounding country. Nearly 300 years later, 
King Edred, the then most potent King of Britain,” was, 
when at Frome, taken with a grevious sickness in the tenth 
year of his reign, and died there ere the blessed Dunstan 
could reach him to receive his confession.” From Dooms- 
day Book we learn that the town then belonged to the 


woollen trade resulted in the closing of several of ite 
largest mille, and for a time it was frequently referred to 
as the decaying town of the West." Other industries, 
however, quickly sprang up, and to-day Frome, for its size, 
ia one of the most flourishing towns in the county. In 
1900 the boundaries of the urban district were extended, 
and immediately after the completion of that undertaking 
the question of an electrical installation waa taken up by 
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the Council. The subject had been discussed on several 
oocasions during the previous autumn, but no definite steps 
were taken until the spring of 1900. The Council then 
determined to investigate the matter, and obtained expert 
advios. Mr. F. H. Medhurst was selected to report on the 
whole question, and he has continued to act as the Council's 
consulting engineer to the present time. In his report Mr. 
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Кто. 1. —Exterior of the Frome Electricity Works. 
Medburst recommended the Council to erect electricity 


works for continuous-current distribution. An eleotric 
lighting order was applied for, and almost immediately 
it was confirmed a vi бошай мо was formed to inspect 
various electricity works. Tho committee on receipt of 
their report unanimously recommended the Council to 
proceed with a scheme of electricity supply, and succeeded 
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Fig. 2. —The Boiler House, showing Chain Grate Stokers. 


in carrying their report. It is interesting to notice that 
electric lighting matters had been discussed at no less than 
thirty meetings before the final step was taken. Some 
months elapsed before further progress was made owiug to 
the трошо of several influential ratepayers, who antici. 
pated that the undertaking would be a burden on the rates, 
and that a cheaper supply would soon be available. from the 


works which а power company proposed to erect some 
eight miles away. This company, by the way, has not yet 
commenced operations. To meet the above objections, 
Mr. Medharst suggested that tenders for the complete 
equipment and maintenance of electricity works should be 


à 
"EM. " К 
a DC Ls 
2 «і. — x 


Fic. 3. —Boller House, showing Pumps and Feed Heater. 


obtained from several firms of undoubted stability, on the 
basis of the Council raising tho necessary capital and paying 
for the undertaking, the contractors taking, on completion 
of the scheme, а lease of the undertaking at an annual 
rental equivalent to the interest and sinking fund on the 
loan raised by the Council for the equipment of the works; 
the Council having the right to determine the agreement 
at the end of 7, 10, or 14 years; the contractors holding 
their lease for 25 years if so desired, carrying out the works 


"under the supervision of the Council's engineer and main- 


the same to his satisfaction. 
Sevoral leading members of the Council, including the 
chairman, Mr. H. T. EN and Councillors Seward, 
Woodland, Penny, and R. T. Rawlings, were strongly in 


Frome Town Bridge in 1780. 


favour of the scheme being carried out in the ordinary wav 
at the risk of the Council, holding that any initial Joss 
would soon be more than balanced by the success of the 
undertaking. In deference to the wishes of & number o: 
ratepayers, it was, however, decided in August, 1902, t» 
proceed with a guaranteed scheme as detailed above, Plans 
and specifications were then prepared by Mr. Medbura:, 
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and the tender of Messrs. Edmundson's Electricity Corpora- 
tion, Limited, was accepted in January, 1903, the total 
being £20,156, 58. Messrs. Edmundson’s principal sub- 
contractors were as follows: buildings and chimney shaft, 
Messrs. Hodder and Sons, Frome; boilers, mechanical 
stokers, and steam-pipes, Messrs. Babcosk and Wilcox; 
condensing plant, Messrs. Cole, Marchent, and Morley; 
water softener, Mr. William Boby ; crane, Mesars. Isles; 
ateam-turbine dynamos, Messrs. C. A. Parsons and Co.; 
balancer booster, Messrs. Thomas Parker; switchboard, 
Messrs. Edmundson's Electricity Corporation; battery, 
Messrs. the D.P. Battery Company; mains, Messrs. 
Callender’s Cable and Construction Company ; cooling 
tower, Mesers. the Klein Engineering Company; lamp 
brackets, Mesars. Singer and Sons, Frome. The Local 
Government Board inquiry was held in the same 
month, the sanction of that department obtained in due 
eourse, and building operations started in the autumn of 
1903. 

The works have been erected on a central site acquired 
by the Council some years previously, formerly occupied 
by Messrs. E. Cockey and Sons, Limited, the well-known 
firm of gas engineers, who have long since moved to larger 


springing of the roof. The coal bunkers in communication 
with it have been built below the ground level for oon. 
venience in handling the coal. The storage capacity of 
the bunkers is about 80 tons. 

The steam raising plant (Fig. 2) consists of three water- 
tube boilers of Babcock and Wiloox’s manufacture, two to 
evaporate 5,0001. of water per hour and one 7,000]b. per 
hour at a working pressure of 16010. per square {nch. 
These boilers are fitted with chain-grate mechanical stokers. 
The moving grates are driven by a 4-h.p. electric motor. 
The boilers have been fitted with superheaters capable of 
giving 150deg. F. of superhest to the above | icm of 
steam. Some surprise may be occasioned by the use 
of water-tube boilers, as the water supplied from the 
Council's water works, though of excellent dietetic proper- 
ties, contains some 25deg. of total hardness. This matter, 
however, was carefully considered, as the use of Lancasbire 
boilers was out of the question owing to lack of space. 
Condensing plant capable of dealing with 10,000Ib. of 
steam per hour has been provided for the turbines, so that 
condensed steam is available for feeding the boilers. A 28in. 
vacuum is usually obtained. The make up” feed water is 
softened by a Boby-Chevalet heater detartariser (Fig. 3). 
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Ете. 4.—The Engine Room at Frome, showing the Parsons Turbo-Generator. 


premises. The buildings (Fig. 1) consist of a boiler-house, 
engine-room, accumulator-room, and chimney shaft, also an 
office block, with stores, workshop, showroom, engineer's 
and general offices. Local stone has been used in the con- 
struction of the work, with Bath stone quoins and dressings, 
the whole presenting & neat and pleasing appearance, on 
which the builders are to be congratulated. The chimney 
shaft, 110ft. in height from the flue level, and approxi- 
mately of 6ft. internal diameter, rests upon a bed of con- 
crote on solid rock, some 15ft. from the surface. The base, 
of stone, with bath stone quoins, is 30ft. in height, the 
shaft itself being of octagonal section. Red Cattybrook 
bricks have been used here, with relieving bands of white 
brick. The cornice and cap of blue Staffordshire brick give 
a satisfactory finish to a well-proportioned shaft. Entrance 
to the offices is obtained on the east side of the building, a 
staircase leading from the hall to the engineer's office, 
general office, and showroom on the first floor. The stores 
and lavatory are situated on either side of a passage leading 
from the hall to the workshop. Access is given here to a 
small yard, and this forms an additional entrance to the 
works, A second door in the workshop opens on to a 
gallery in the boiler-house. This section of the works is 
48ft. in length, 42ft. in width, and 26ft. in height to the 


In this apparatus unsoftened water ie admitted at the top 
and exhaust steam at the bottom, the steam passing up 
through a series of trays boils the water. The carbonate 
of lime is deposited in the trays and settling tank at tho 
bottom, and the softened water is then ready for use. 

Two vertical compound direct-acting Hall steam pumps 
are provided for feeding the boilers. Each pump is designed 
to deliver 2,000 gallons of water per hour against a pressure 
of 1601Ь. per square inch. Each boiler can be supplied with 
either hot or cold water. The steam pipes are of wrought 
steel, with valves of Dewrance's make. The whole system 
of piping has been carefully arranged, all water from drains 
is collected and utilised, and the steam and hot-feed pipes 
and valves lagged with mica coverings. 

A door at the north end of the gallery in the boiler- 
house gives access to the engine-room. This is 48ft. in 
length, 50ft. in width, and 18fc. in height to the springing 
of the roof. A five-ton overhead travelling crane spans the 
building, which, with its terazzo floor, glazed tile dado, 
polished metal work, and general neatness reflecte credit 
on its designers. It is, without doubt, one of the daintiest, 
and at the same time one of the most business-like engine- 
rooms to be found in or out of the West Country. 

The electrical equipment (Fig. 4) comprises three Parsons 
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steam-turbine dynamos, running at 3,650 r.p.m., and the 
usual accessories. Two of these turbines are 150-kw. 
machines, or 250 h.p. each, and one is a 75-kw. machine. 
This type of plant runs practically without vibration, and 
was adopted in consequence of the bad foundations. 


Steam pressure at V Libs. 

Kilo- stop valve of 80000, steam per 

Load. watts K P. M. turbine. Les per 55 Inches of kilowatt. 
equxre inch. eg. F. mercury. hour. 
Full. 150 | 3,650 145 134 249 2453 
На]... 150 3, 650 15⁵ 125 247 | 51:5 
Foll..| 75 | 4.300 147 145 24 27'6 
Half..| 75 | 4,300 147 151 24 87˙7 


Details of the tests made on these sets are given in the 
table. They govern within 2 per cent. from full load to 
no-load, and can give 10 per cent. overload when running 
non-condensing. The exhaust steam from the turbines is 
led to a surface condenser sunk in a pit in the engine- 
room. The condenser is supplied with water from a Klein’s 
cooling-tower erected at the west end of the site. The 


protected by steel tapes wound on spirally. They are laid 
direct in the ground and covered with bricks. All the 
connections between feeders and parle i cables are 
made in feeder pillars of the Callender-Ward type. The 
feeders are triple-concentrio cables, and for the distributors 
three and four core cables are used. The latter four-core 
cables are used where street-lighting has to be supplied from 
the private-lighting mains. | | 

On the north side of the engine-room is tbe balanoer 
booster" for balancing the three-wire system, and for 
charging the batteries. The balancer can deal with 
60 amperes out-of-balance current on the 240-480 volt 
system. The boosters can each add 85 volts when passing 
а current of 54 amperes to the batteries. The accumulators 
consist of 260 D.P. cella, with a capacity of 400 ag ae 
hours. They have been placed in a spacious room at the 
of the switchboard. - 

The growth of the undertaking has been very rapid and 
points to a successful working from a commercial point of 
view. The number of applications for light and power 
early necessitated the substitution of a 150-kw. turbo-gene- 
rator, in the place of the second 75 kw. originally specified, 
and a third generator set and boiler have already been added: 


Fig. 5.—View from North-parade, Frome, showing Electric Lamp for Street Lighting. 


tower, of creosoted timber, is built over a concrete tank 
10ft. in depth, and is 40ft. in length, 32ft. wide, and 65ft. 
high. The circulating water (40,000 gallons per hour at 
full load) flows from the tank under the tower, passes 
through the condenser, and is forced to a point in the tower 
some 30ft. from the ground. It is thence distributed in 
small quantities over a number of laths down which it 
trickles to the tank below and again flows to the condenser. 
The temperature of tho water is, of course, lowered by its 
partial evaporation in contact with the draught of air 
created in the tower, which is open to the atmosphere at 
its base and acts in the same way as a ventilating shaft. 
The condenser is provided with an Edwards three-throw 
air-pump and with a centrifugal circulating pump driven 
by а 20-b.h.p. electric motor. 

The current generated by the steam-turbine dynamos at 
from 480 to 550 volte is taken to the main switchboard, 
and from thence it flows through the various measuring 
and regulating instruments to the feeding and distributing 
mains. Separate mains are run to various parts of the 
town, so that in the event of a cable breaking down only 
a small part of the town would bo affected. The cables are 
of the well-known Callender typs, lead covered and further 


A supply of current was first given to private consumers on 
July 1,1904, and the streets were lit by electricity for the first 
time on Aug. 1, 1904. The original intention of the Council 
was to orect 10 arc lamps and about 41 incandescent lamps in 
the streets. The contractors, however, submitted a tender for 
the whole of the street-lighting on favourable terms, and 
the streets are now lighted by 10 three-ampere twin-carbon 
arc lamps of the Reason type, and 261 incandescent Nernst 
lamps of 80 c.p. The lamps are switched off at 11.30 p.m., 
with the exception of two 40-c.p. lamps on the arc lamp 
posts, which are switched on automatically when the arcs 
are switched off, and 46 of the Nernst lamps at street 
corners. New posts have been ordered for additional 
lamps, but the majority of the gas lamp posts have been 
utilised, fitted with gracefal brackets, manufactared at 
Messrs. Singer’s Art Metal Works. The lamps are 
controlled in groups from switch pillars, and the general 


effect of the lighting is considered highly satisfactory. 


The contractors have adopted a spirited policy in the 
matter of charges for electrical energy. зар ce per unit 
on the maximum demand system is 7d. and 4d. per unit for 
lighting and power respectively for any quantity up to the 
amount which would have been used if the maximum 
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demand had continued for чишу one hour each 
day per quarter, and for any further units 3d. for lightin 
and 1d. for power, or а flat rate of 6d. for lighting and 2jd. 
for power. The price of gas in the town, it may be noted, 
waa да. 4d. per 1,000 cubic feet until the works were under 
construction, since when it has been 3s. per 1,000 cubic 
feet. The contractors wire houses complete, if so desired, 
and charge a rental for the use of the installation of 44d. 
per lamp per quarter. Alternatively, the installation can 
be paid for by ents, spread over a number of years. 
In special cases current is supplied by 1d. or 1s. in the slot 
meters, at 7d. per unit. This charge covers beth the rent 
of the meter and the rent of the installation. Motors and 
other apparatus can also be hired, and several of the leading 
manufacturers of the town have given a considerable 
Impetus to the undertaking by substituting electric motors 
for their existing steam or gas engines. The number of 
motors on the mains is now 102, the range being from 
35 h. p. to 1 hp. The equivalent number of 8-c.p. lamps, 
including all current-consuming apparatus, at the com- 
menoement of supply was 3,050 at the present time 
is 19,579, while a further number of over 1, 500 8-c.p. 
lamps await connection. 

o description of the Frome Electricity Works would be 
complete without some acknowledgment of the valuable 
services of Mr. H. T. Rawlings, the chairman of the 
Council from 1898 to 1904, and others who have borno 
“the burden and heat of tho day.” The establishment of 
the undertaking was due in no small degree to the energies 
of Mr. Rawlings, spread over several years of arduous and 
incessant work. retirement from the Council, of which 
he had been a member for 12 years, and his departure 
from Frome, are genuinely deplored by ail his fellow- 
townsmen, who appreciate the value of his unceasing and 
unostentatious efforts for the welfare of the good old town 
whose interests he had so much at heart. Mr. Rawlings’s 
viows on the electric lighting question were shared, and 
vigorously advanced, by a number of his colleagues, who 
have every reason to look back upon their labours with 
feelings of satisfaction. The services of the popular 
clerk to the Council, Mr. Ames, in the cause of 
electricity have proved of the highest value. His 
keen interest in the scheme has been a leading factor 
in its success. Mr. George T. Pardoe has acted as clerk of 
works, and has ably supported the Council’s interests. 

Messrs. Edmundson's Electricity Corporation have carried 
out the contract in their usual thorough and workmanlike 
manner, and no little credit for the success of the installa- 
tion is duo to the untiring energy and wide experience of 
` their able resident engineer and manager, Mr. F. Michell 

Nicholl. Much of the burden and anxiety inevitable in the 
course of the erection of such works has fallen on Mr. 
Nicholls’s shoulders, and he hae shown the greatest tact 
and judgment in dealing with difficulties connected with the 
works and with questions of supply and demand. 

In a word, no effort has been spared to provide up-to-date 
and efficient electricity works, and an inspection shows that 
the consulting engineers, Méssra. Е. Н. Medhurst and Lloyd, 
are to be congratulated on the result. Most of the photo- 

phs from which the above illustrations were made were 
taken by Mr. W. F. Wheeler, of Frome. 


NOTES ON AERIAL POWER LINES. 
(Continued from page 192.) 
BY CHE. 


Before applying the particulars already given respecting 
the mechanies of the problem it will be well to point out 


that the existence of tension implies elastic stretching, and, 


that elastic extension is a factor which has not received 
sufficient attention in the past. If we suppose, for instance, 
that the tension of the wire becomes F,, instead of F, the 
length of the wire becomes . 

| P 2) | : 


E (1 
L G24 Fa 


and if the temperature falls at the same time to the tem- 
perature 0, C, the length of the wire will be given by the 


formula 
L,=L {1+4(6,-6)+e«(F,-F)} . (11) 


(4a) 


in which « = coefficient of elasticity of the material of the 
wire. From equations (4) and (aa) and by substitution we 
have 
Bw? pw 
E — —- 1 0 = + F m 

6 P» 6 Ai pati Os = 
which gives (by neglecting ucts containing terms above 
the first degree) the approximate relation 


12 70.2 Р ш? 
24 . [ -r. |= oF . (12) 


A knowledge of the most unfavourable conditions—i.e., а 
knowledge of a, 6,, 9, w, wi and F,—enables the best length 
to be determined to givo to the span and to the tension, F, 
for normal working conditions. | | 

Let us now consider the following problem: Jt is required 
to transmit 1,000 h.p. a distance of 50 miles by means of three- 
phase currents at a frequency of 50 periods, the pressure between 
the line wires at recewing being 20,000 volis. The 
power factor of the load may be taken as 80 per cent., and the 
power lost in the line should not exceed 15 per cent. of that 
received. 

Let E = pressure between the line wires, and I = line 
current. 


then power received = v3 E I oos 6; 
and since the power factor of the load is 80 per cent., 
1,000 x 746 
the apparent power XE = 
= JS EI. 
., the line current I = 5 
| 0:80 x 4/5 x 20,000 
| = 26°92 amperes. 
Loss in the line = 100 x 1,000 x 746 watts 
= à PR, 
if Б = resistance of each line wire. 
Ө 150 х 746 shia: 
3 x (26:92) 
66 50 x 5,280 x 12 | 
n E 10%  q85aB S 


where d = diameter of the wire in inches. 


da, / 96x50x5,280x12x (26°92)? 
106 x 7854 x 50 x 746 
= 0.232in. 


As the nearest gauge (B.& S.) to this size of wire is No. 5, 
which is 0:2294in. in diamoter, this wire may be selected 
as being suitable for the transmission line. Since the 
receiving pressure is high it will be advisable to dispose 
the three-line wires at the corners of an equilateral le 
of 6ft. 2in. (62in.) side; and electrically it is important to 
determine the drop in volts in the line and the voltage at 
the beginning of the line. The resistance of a wire 0'2294in. 
in diameter and 50 miles in length is 


66 50 х 5,280 х 12 
=й | MW Ill mra ims 
105 7854 x (2294)? 
= 50°6 ohms. 
Therefore, the drop in volts in each line is e; БІ, or 
£p = 5076 x 26°92 volta 
= 1,362°15 volts. 
The next important factor is the reactance drop in the 
line, and this is 


4 e 
ee 


(4-87 ~ LI, 
in which L is the inductance of two wires 62in. apart and 
50 miles long, and which may be obtained by Maxwell's 
formula, Р 
1 
І, == 2 l 5 21 e -1 — 
[^ + 2log 2 |x 105 henrys, 

in which L=the coefficient of self-induetion of two lon 
straight, and parallel copper wires, “ tho transmission length 
in centimetres, d, tho distance between the centres of the 
wires, and r is the radius of the wire. For practical pur- 
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poses it is more convenient to work with the distance in 
feet, and if Г denotes the transmission length in feet, the 
above formula becomes 

L-2 1 (2°54 x 12) [5 2 * 23026 log 1] x 105 henrys. 


227 [ 154 + 140°366 log’? | 107? henrys. 


"Г.ш x 60 x 5,280| 16-24 + 140°366 log 05. 10-* henrys 
and log E ш log 540 = 27732. 
1147 


2. L- 528 (15:24 + 140°366 x 27732] 10 henrys 
60210541 henry, 
and the reactance = 2 r ~ L 
= 2 x 3°1416 x 50 x 0°2105416 
= 66°13 ohms. 
.. reactance drop = e, = 66°13 x 26°92 
«= 1,780 volts. 
The vector diagram showing the phase-relationships exist- 
ing between the generator EMF, OE, the receiver 
pressure, O E, the resistance drop, E, E, (ер), and 
reactance drop, (¢,) E, E, are shown in Fig. 3. The 


ES 


E 
Ра. 3. 


actual line drop is given by the arithmetical differonce 
between O E and O E, (and not by the veotor E, E) as 
indicated by tho dotted arcs of the circles. The phase of 
the current is given by the vector O I, and since the power 
factor of the load is cos 0 = 0'8 
Oa=O E, x cos 0 
= 20,000 x 0°8 = 16,000 
a E, = 12,000 = E, b 
O E= „(0 by 4 (0 Е)? 
= /(16,000 + 1,362)? + (12,000 + 1,780)? 
= 22,166 volta, 
and the drop in the line is O E- O E, or 22,166 — 20,000 


and 


= 2,166 volts, and this is 10°83 per cent of the receiver 
pressure. 
It may be noted that E, E= Мез T е? 
= A/(1,562)? + (1,780)? 
_= 2,241 volte. 
From Fig. 3 it is obvious that in this case the inductance 
of the line has but a slight effect upon the phase relation 


between the current and the 


5 (0, – 6) is a 
smallangle. Ая regards the 


efficiency of the line we have 
a Bü ` 
PTS IR 
in which Р = power delivered, and I: Б = watts lost in the 
line, therefore 
А 1,000 | 
10004 90092 х 900 
746 
1,000 
1,147:45 


(To be continued. ) 


= 87'1 per ont. 


BRITISH ASSOCIATION FOR THE ADVANCEMENT 
OF SCIENCE. 


The South African tour of this association was inaugu- 
rated at Cape Town on Tuesday last when the President, 


the firat portion of his address. The second portion is 
being reserved till the members meet in J апыр 
Professor Darwin in the commencement of his address 


asid: Bartholomeu Diaz, the discoverer of the Cape of 
Storms, spent sixteen months on his voyage, and the ttle 
fiotilla of Vasco da Gama, sailing from Lisbon on das dis 
1497, only reached the Cape in the middle of November. 
These bold men, sailing in their puny amacks to 
unknown lands, met the perils of the sea and the attacks 
of savages with equal courage. How was tho 
danger of such a voyage may be gath from the fact 


that less than half the men who sailed with da Gama 
lived to return to Lisbon. Four hundred and eight years 
have passed since that voyage, and a ship of 13,000 tons 
has just розви us here, in safety and luxury, in but little 
more than a fortnight. 

How striking are the contrasts presented by these 
events! On the one hand compare the courage, the 
endurance, and the persistence of the early navigators with 
the little that’ has been demanded of us; on the other 
hand consider how much man's power over the forces of 
Nature has been augmented during the past four centuries. 
The capacity for heroism is probably undiminished, but 
certainly the occasions are now rarer when it is demanded 
of us. If we are heroes, at least but few of us ever find 
it out, and, when we read stories of ancient feats of courage, 
it is hard to prevent an uneasy thought that, notwith- 
standing our boasted mechanical inventions, we are perhaps 
degenerate descendants of our great predecessors. 

Yet the thought that to-day is less romantic and less 
heroic than yesterday has ite consolation, for it means 
that the lot of man is easier than it was. ind, 
indeed, may be justly proud that this improvement has 
been due to the successive efforts of each generation to add 
to the heritage of knowledge handed down to it by its 
predecessors, whereby we have been born to the accumu- 
lated endowment of centuries of genius and labour. 

I am told that in the United States the phrase I want 
to know” has lost the simple meaning implied by the 
words, and has become a mere exclamation of surprise. 
Such a conventional expression could hardly have gained 
currency except amongst a people who aspire to knowledge. 
The dominance of the European race in America, Austra- 
lasia, and South Africa has no doubt arisen from many 
causes, but amongst these perhaps the chief one is that not 
only do “we want to know," but also that we are deter- 
mined to find out. And now, within the last quarter of a 
century, we have welcomed into the ranks of those who 
“want to know” an Oriental race, which has already 
proved itself strong in the peaceful arte of knowledge. 

I take it, then, that you have invited us because you 
want to know what is worth knowing; and we are here 
because we want to know you, to learn what you have to 
tell us, and to see that South Africa of which we have 
heard so much. 

The hospitality which you are offering us is so lavish, 
and the journeys which you have organised are so exten- 
aive, that the cynical observer might be tempted to describe 
our meeting as the largest picnic on record. Although we 
intend to enjoy our picnic with all our hearts, yet I should 
like to tell the cynic, if he is here, that perhaps the most 
important object of these conferences is the opportunity 
they afford for personal intercourse between men of like 
minds who live at the remotest corners of the earth. 

We do not know whether the last hundred years will be 


| regarded for ever as the seculum mirabile of discovery, or 


whether it is but the prelude to yet more marvellous 
centuries. To us living men, who scarcely pass a year of 
our lives without witnessiog some new marvel of discovery 
or invention, the rate at which the development of know- 
ledge proceeds is truly astonishing ; but from wider point 
of view the scale of time is relatively unimportant, for the 
universe is leisurely in ita procedure. Whether the changes 


Prof G. Н. Darwin, M. A., LL. D., Ph. D., F.R.S., delivered 


* 


and it is, I think, justified by 
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which we witness be fast or slow, they form a part of a 
long sequence of events which begin in some past of 
immeasurable romoteness, and tend to some end which we 
cannot forosee. It must always be profoundly interesting 
to the.mind of man to trace successive cause aud effect in 


- the chain of events which make up the history of the earth 


and all that lives on it, and to speculate on the origin and 
future fate of animals, and of planets, suns, and stars. I 
shall try, then, to set forth in my address some of the 
attempts which have been made to formulate evolutionary 


speculation. This choice of a subject has, moreover, been 


of my own scientific work, 
e name which I bear. It 
will be my fault and your misfortune if I fail to convey to 
you some part of the interest which is naturally inherent in 
such researches. 

Prof. Darwin then dealt with several branches of his 
subject, which aro outside the scope of our paper. He 
afterwards said: Evolutionary doctrines concerning 
inanimate Nature, although of much older date than 
those which concern life, havo been profoundly affected 
by the great impulse of which I have spoken. It has thus 
come about that the origin and history of the chemical 
elements and of stellar systems now occupy a far larger 
apace in the scientific mind than was formerly the case, 

e subject which I shall discuss to-night is the extent to 


ost forced on me by the sco 


. which ideas, parallel to those which have dono so much 


towards elucidating the probleme of life, hold good also in 
the world of matter ; Mud I believe that it will be possible 
to show that in this respect there exists a resemblance 
between the two realms of Nature, which is not merely 
fanciful. It is proper to add that as long ago as 1873 
Baron Karl du Prel discussed the same subject from a 
similar point of view, in a book entitled The Struggle for 
Life in the Heavens.” 

Although inanimate matter moves under the action of 
forces which are incomparably simpler than those govern- 
ing living beings, yet the oe of the physicist and 
the astronomer are scarcely less complex than those which 
present themselves to the biologist. The mystery of life 
remains as impenetrable as over, and in his evolutionary 
speculations the biologist does not attempt to explain life 


itself, but, adopting as his unit the animal as a whole, 


discusses its relationships to other animals and to the 
surrounding conditions. The physicist, on the other hand, 


is irresistibly impelled to form theories as to the intimate 


constitution of the ultimate parts of matter, and he desires 
further to piece together the past histories and the future 


- fates of planete, stars, and nebule. If then the specula- 


tions of the physicist seem in some respects less advanced 
than those of the biologist, it is chiefly because he is more 


ambitious in his aims. Physiciste and astronomers havo 


not yet found their Johannesburg or Kimberley; but, 
although we are still mere prospectors, I am proposing to 
show you some of the dust and diamonds which we have 
already extracted from our surface mines. 

The fascinating idea that matter of all kinds has a 
common substratum is of remote antiquity. In the Middle 
Ages the alchemists, inspired by this ides, conceived the 


possibility of transforming the baser metals into gold. 


The sole difficulty seemed to them the discovery of an 
appropriate series of chemical operations. We now know 


that they were always indefinitely far from the goal of 
- their search, yet we must accord to them the honour of 


having been the pioneers of modern chemistry. 

The object of alchemy, as stated in modern language, 
was to break up or dissociate the atome of one chemical 
element into its component parte, and afterwards to reunite 
them into atoms of gold. Although even the dissociative 
stage of the alchemist problem still lies far beyond the 
power of the chemist, yet modern researches seem to 
furnish а sufficiently clear idea of the structure of atoms to 
enable us to see what would: have to be done to effect a 
transformation of elements. Indeed, in the complex 
changes which are found to occur spontaneously in uranium, 
radium, and the allied metals we are probably watching a 
spontaneous dissociation and transmatation of elementa. 

Natural selection may seem, at first sight, as remote as 
the poles asunder from the ideas of the alchemist, yet 

lon and transmutation depend on the instability 


and regained stability of the atom, and the survival of the 
stable atom depends on the principle of natural selection. 

Until some 10 years ago the essential diversity of the 
chemical element was accepted by the chemist as an 
ultimate faet, and, indeed, the very mame of atom, or that 
which cannot be cut, was given to what was supposed to be 
the final indivisble portion of matter. The chemist thus 
proceeded in much the same way as the biologist, who, in 

evolution, accepts the species as. his isis 
unit. Accordingly, until recently the chemist 
working models of matter of atomic structure, and the 
vast edifice of modern chemistry has been built with atomic 
bricks. i 

Bat within the last few years the electrical researches of 
Lenard, Röntgen, Beoquerel, the Curies, of my colleagues 
Larmor and Thomson, and of a host of others, have shown 
that the atom is not indivisible, and a flood of light has 
been thrown thereby on the ultimate constitution of matter. 
Amongst all these fertile investigators it seems to me that 
Thomson stands pre-eminent, . use it is principally 
through him that we are to-day in a better position for 
pictaring the structure of an atom than was ever the case 

ore. 

Even if I bad the knowledge requisite for a complete 
exposition of these investigations, the limite of time would 
compel me to confino myself to those parte of the subject 
which bear on the constitution and origin of the elements. 

It has been shown, then, that the atom, previously 
supposed to be indivisible, really consiste of a large number 
of component parte. By various convergent lines of experi- 
mont it has been proved that the simplest of all atoms— 
namely, that of hydrogen—oconsiste of about 800 separate 
parte, while tho number of parts in the atom of the denser 
metals must be counted by tens of thousands. These 
separate parte of the atom have been called corpuscles or 
electrons, and may be described as particles of negative 
electricity. It is paradoxical, yet true, that the physicist 
knows more about these ultra-atomic corpuscles, and can 
more easily count them than is the case with the atoms of 
which they form the parts. 

The corpuscles, being negatively electrified, repel one 
another just as the hairs on a person's head mutaally repel 
one another when combed with a vulcanite comb. The 
mechanism ie as yet obscure whereby the mutual repulsion 
of the negative corpuscles is restrained from b g up 
the atom, but a positive electrical charge, or something 
equivalent thereto, must exist in the atom so as to prevent 
disruption. The existence in the atom of this community 
of negative corpuscles is certain, and we know further that 
they are moving with speeds which may in some cases be 
comparable to the velocity of light—namely, 200,000 miles 
a second. But the mechanism whereby they are held 
together in a group is hypothetical. 

It is only just a year ago that Thomson suggested, as 
representing tho atom, a mechanical or electrical model 
whose properties could be accurately examined by mathe- 
matical methods. He would be the first to admit that his 
model is at most merely a crude representation of actuality, 
yet he has been able to show that such an atom must 
possess mechanical and electrical properties which simulate, 
with what Whetham describes as almost Satanic exact- 
ness,” some of the most obscure and yet moat fundamental 
properities of the chemical element. Se non è vero, à 
ben trovato," and we are surely justified in believing that 
we have the clue which the alchemists sought in vain. 

Thomson’s atom consists of a globe charged with posi 
tive electricity, inside which there are some thousand or 
thousands of corpuscles of negative electricity, revolvin 
in regular orbits with great velocities. Since two electri 
charges repel one another if they are of the same kind, 
and attract one another if they are of opposite kinds, the 
corpuscles mutually repel one another, but all are attracted 
by the globe containing them. The forces called into play 
by these electrical interactions are clearly very complicated, 
and you will not be surprised to learn that Thomson found 
himself compelled to limit his detailed examination of the 
model atom to one containing about 70 corpuscles. It is 
indeed a triumph of mathematical power to have deter- 
mined the mechanical conditions of such a miniature 
planetary system as I have described. 
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be needed to bring these ultimate parts of the atom within 
the range of our ordinary scales of measurement. 

I have already considered what would be observed under 
the triply powerful microscope, and must now return to 
the intermediate stage of magnification, in which we con- 
sider those communities of atoms which form molecules. 
This is the field of research of the chemist. Although 
prudence would tell me that it would be wiser not to s 
of a subject of which I know so little, yet I cannot refrain 
from saying a few words. 

The community of atoms in water has been compared with 
a triple star, but there are others known to the chemist in 
which the atoms are to be counted by fifties and hundreds, 
во that they resemble constellations. 

I conceive that here in we meet with conditions 
similar to those which we have supposed to exist in the 
atom. Communities of atoms are called chemical com- 
binations, and we know that they possess every degree of 
stability. The existence of some is so precarious that the 
chemist in his laboratory can barely retain them for a 
moment ; others are so atubborn that he can barely break 
them up. In this case, dissociation and reunion into new 
forms of communities are in incessant and spontaneous 
progress throughout the world. The more persistent or 
more stable combinations succeed in their struggle for life, 
and are found in vast quantities, as in the cases of common 
salt and of the combinations of silicon. But no one has 
ever found a mine of gun-cotton, because it has so slight a 
power of resistance. If, through some accidental collosation 
of elements, a single molecule of gun-cotton were formed, 
it would have but a short life. 

Stability is, further, & property of relationship to sur- 
rounding conditions ; it denotes adaptation to environment, 
Thus salt is adapted to the struggle for existence on the 
earth, but it cannot withstand the severer conditions which 
exist in the sun. 

[The President here announced that he proposed to con: 
sider various theories of evolution in the heavens in the 
second portion of his address, to be delivered at Johannes- 
burg on Wednesday, Aug. 50.] 


———————— 


HOTEL WIRING. 


It appears that there are definite arrangements of the 
orbits in which the corpuscles must revolve, if they are 
to be persistent or stable in their motions. For the 
purpose of general discussion, which is all that I shall 
attempt, you may take it that the number of corpuscles in 
such a community is fixed ; and we may state that definite 
numbers of corpuscles are capable of association in stable 
communities of definite types. 

An infinite number of communities are possible, possess- 
ing greater or lesser degress of stability. Thus the corpuscles 
in one such community might make thousands of revolu- 
tions in their orbits before instability declared itself; such 
an atom might perhaps last for a long time as estimated in 
millionths of seconds, but it must finally break up and the 
corpuscles must disperse or rearrange themselves after the 
ejection of some of their number. We are thus led to 
conjecture that the several chemical elements represent 
those different kinds of communities of corpuscles which 
have proved by their stability to be successful in the 
struggle for life. If this is so, it is almost impossible to 
believe that the successful species have existed for all time, 
and we must hold that they originated under conditions 
about which I must forbear to follow Sir Norman Lockyer 
in speculating. 

But if the elements were not eternal in the past, we must 
ask whether there is reason to believe that they will be 
eternal in the future. Now, although the conception of 
the decay of an element and its spontaneous transmutation 
into another element would have seemed absolutely 
repugnant to the chemist until recently, yet analogy with 
other moving systems seems to suggest that. the elementa 
are nob eternal. 

At any rate it is of interest to pursue to its end the 
history of the model atom which has proved to be во 
successful in imitating the properties of matter. The laws 
which govern electricity in motion indicate that such an 
atom must be radiating or losing energy, and, therefore, a 
time must come when it will run down, as a clock does. 
When this time comes it will spontaneously transmute 
itself into an element which needs less energy than was 
required in the former state. Thomson conceives that an 
atom might be constructed after his model so that its decay 
should be very slow. It might, he thinks, be made to run 
for a million years, but it would not be eternal. 

Such a conclusion is an absolute contradiction to all that 
was known of the elements until recently, for no symptoms 
of decay are perceived, and the elements existing in the 
solar system must already have lasted for millions of years. 
Nevertheless, there is good reason to believe that in radium, 
and in other elements possessing very complex atoms, 
we do actually observe that break-up and spontaneous 
rearrangement which constitute a transmutation of 
elements. 

It is impossible as yet to say how science will solve 
this difficulty, but future discovery in this field must 
surely prove deeply interesting. It may well be that 
the train of thought which I have sketched will ultimately 
profoundly affect the material side of human life, however 
remote it may now seem from our experience of daily life. 

I have not as yet made any attempt to represent the 
excessive minuteness of the corpuscles, of whose existence 
we are now so confident ; but, аз an introduction to what 
I have io ee of next, it is necessary to do so. To 
obtain any adequate conception of their size we must betake 
ourselves to a scheme of threefold magnification. Lord 
Kelvin has shown that, if a drop of water were magnified 
to the size of the earth the molecules of water would be 
of a sizo intermediate between that of a cricket ball and 
of a marble. Now each molecule contains three atoms, 
two being of hydrogen and one of oxygen. The molecular 
system probably presente some sort of analogy with that 
of a triple ster; the three atoms, replacing the stars, 
revolving about one another in some sort of dance 
which cannot be exactly described. I doubt whether it is 
possible to s&y how large a part of the space occupied by 
the whole molecule is oceupied by the atoms ; but perhaps 
the atoms bear to the molecule some such relationship as 
the molecule to the drop of water referred to. Finally, 
the corpuscles may stand to the atom in a similar scale of 
magnitude. Accordingly a threefold megmification would 


It is the fashion on the Continent much more than here 
to arrange electric incandescent lamps so that they may be 
controlled from more than one position. In this country 
we have hitherto limited the application of the principle 
mainly to corridor and hall lighting. To be able to switch 


— 


-= a? 


U, 4 : Us “ 


L 
Fia. 1. 


on a light from either end of a corridor has been reco 

as a convenience and adopted, while the same applies in the 
case of a hall or landing light, which can be controlled from 
both the foot and head of the staircase. Continental engi- 
neers have, however, given the system wider application. 
In a German hotel, for instance, it is not unusual to find 
that one’s bedroom lamp or lamps can be controlled from 
two different points. Complications are necessarily 
involved, but convenience is held to be of primary import- 
ance in these matters. In a contribution to the Elektro- 
technischer Anzeiger “А. H.” dosoribes some current 
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practice. The m (Fig. 1) represents a common 
arrangement of connections. In this example the lamp, L, 
is supposed to be fixed in a central position for general 
illumination, while one single-pole two-way switch, U,, is 
placed near the door and another, U,, within convenient 
reach of the bed. The lamp, it will be seen, may be con- 
trolled from either switch at will. The switches themselves 
are preferably of the quick make-and-break two-way type. 
The only complication, and possible extravagance where the 
local conditions are unfavourable, is the necessity for three 
connections to each switch. When surface virag on 
porcelain insulators with treble flexible is used it looks 
ugly, and with conduit wiring it is frequently found 


Fio. 2. 


necessary to lay two tubes, apart from any preference 
which may be given to separate wires on account of 
greater safety. Reverting to the diagram, it should be 
mentioned that s, and s, represent fuses. Should it suffice 
to control the lamp from different points by means of two 
switches, S, and S, arranged in parallel as shown in 
Fig. 2, the connections are considerably modified, two 
wires only, frequently, indeed, but one, being then 
required between the switches, while the substitution 
of simple for two-way switches represents a further 
advantage. The use of but one switch wire is possible 
when a convenient and short connection can be made 
to the main conductors as indicated by the dotted 


* 


Fie. 3. 


line in Fig. 2. But this involves the introduction of a 
third fuse, s, whose maximum capacity, together with that 
of the parallel fuse, s, must. not exceed that of the lamp 
lead, |. This arrangement enables the lamp, L, to be 
switched on from either of the two positions, but both 
switches must be set in the off position before it can be 
extinguished. In order to obtain maximum convenience 
from the arrangement it must, therefore, be remembered to 
веб the door switch to the off and the bed-side switch to 
the on positions respectively before retiring. Another 
arrangement uently met with includes two lamps so 
connected that only one can be used at а time. A suitable, 
and at the same time simple, means of accomplishing this 
end is illustrated by the diagram (Fig. 5). It is assumed 


here that one of the lampe, LI, serves for 
lighting of the room, while the other, L,, is 
bed or writing desk, but in any case may be 
through a switch, S, placed within convenient 
of the bed. Referring to the it will 
seen that a two-way switch, U, and an 
single- pole switch are requisite in this case, 
between the two, as in the кеш example, two wires are 
required at the most an 
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a third fuse, s,, of equal capacity to the other two. When 
complexity and cost are secondary to convenience the 

ement just described may be modified as shown by 
the diagram Hig. 4. This modification enables the second 
lamp L, to be controlled—say, from the door switch, when 
the other switch is in any position. In the case of the 
arrangement, Fig. 3, on the other hand, with the simple 
switch s open, it would be impossible to switch on the 
second lamp L, from the door. But, in addition to a 
greater number of wires the arrangement, Fig. 4, involves 
the use of a two-way and a three-way switch, U, and Ui. 
respectively. In concinsion, reference may be made to an 
arrangement for controlling three lamps so that one 
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only can be used at a time. This condition necessitates 
the employment of a three-way switch, U, (Fig. 5), pro- 
vided with intermediate dummy contacts, so that in the 
positions 1, 2, and 3 the gd tir ng lampe, LI, La, or 
L, are switched on, while no ulte are closed through 
the dummy contacte. It is assumed that the lamp, group 
of lamps, or electrolier, La, serves for the general illumina. 
tion of the room, while L, and L, are desk and bedeide 
lamps respectively. It would be well, adds “A. H., to 
provide the last-mentioned, especially the bedside lamp, 
with separate single-pole switches or switch-holders for 
local control The dotted line indicates how a possible 
saving in wire might be effected. But here, again, this 
saving would entail the use of a third fuse. 


\ 
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“ FLYWHEEL EFFECT” AND “STORED ENERGY” 
IN ROTATING PARTS OF ELECTRICAL 
MACHINERY, AND THE PARALLEL RUNNING 
OF ALTERNATORS. | 

BY ZODIAO, 


The successful operation of electrical machinery, notably 
alternators and rotary converters, is largely dependent on 
the roy running of the engines driving the generators, 
and is, therefore, closely connected with the question of 
the stored energy in the moving parte. In English practice 
it is usual to state the kinetic energy of a given wheel in 
foot-pounds or foot-tons ; on the other'hand, Continental 
engineers use the value G D? as expressing the flywheel 
effect. The conversion from the one system to the other 
is simple matter, but, nevertheless, apt to cause difficulty 
to the student. The energy in foot-pounds stored in a 
given flywheel is given by the expression 

Kinetic energy (in ft.-Ibe.) = 4 M е, 
where М = the mass of the wheels in poundals and v the 
velocity in feet per second. 

If P- the effective diameter of the wheel (gyration) and 
n = the speed in revolutions per minute, 

Darn 


— 


V (in fect per second) = 55 
D being in feot. If W- the weight of the rim in pounds, 
W a 


G being the weight in kilogrammes. 

The Continental method is to express the “flywheel 
effect (not the kinetic energy) in terms of G x Da, G being 
the weight in kilogrammes and D the effective diameter In 
metres, & D? being given in kilogramme-metres?. If we 
express the weight in pounds (as W) and D in feet, we get 
the expression W D? in pound-feet?. The comparison of 
the two systems will be rendered easy if the expressions 
are written thus: 


1M (in ft.-Ibs.).— 

ot in kilogramme-metres 
1 — 1 T n? ° 
кте 28851 (66) Э (2) 


The conversion from kilogramme-metres to foot-pounda ів, 


of course, a ux matter: kilogramme-metres x 7:2178 
= foot-pounds. 


orking out (1) for a wheel ranning at 600 
revolutions, we got | 


zia (in ft.-Ibe.) = 16:3 x W Dt. 
A useful rule for converting G D? (in kilogramme-metres*) 
into 2 M v? in foot-tons is: 
3 M * (in ft.-tons) = 0 D? x revolutions? x 45 x 10-9 . (3) 


Ezample—G D? = 61,000 kg.-m.?; G = 12,500 kg., or 
21,5501; D =2'21 m. = 7:24ft.; speed, 166. 
27.550 
=a 8 * 
М 205 55:6 poundals 
„рт n 7˙24 * x 166 
60 60 


1 T nV 
2552-5 (56) WD (1) 


v = 62'89ft. per second 


t? = 62:89? = 5,955. 
855˙6 x 5,955 
J M «(їп foot-tons) = 40 756 approximately. 
Using formula (3) we get 
$ M v? 61,000 x 166? x 45 x 1075 = 756°4 foot-tons. 
With formula (1) 
Mez 1. (С х 106)" x 27,550 x 7'243 
. 644 60 
75°34 x 27 550 x 52°4 
0 984 ——— 
= 1,694,126 foot-pounds = 756'4 foot-tons. 


G D? is the German expression; the French generally 
use the letters P D: -metres?) I have adopted the 
equivalent W D? for glish units, to avoid confusion. 


е 


Two useful rules for finding approximately the energy 
stored ($ M +?) in the rotating armature ог field magnet of 
a machine are: | 

Scored energy in ft.-Ibs. = 


Weight of armature vs. per\? ean diameter V? 
* in 16е. х шіп. ) à in feet ) i 
25,000 


The above is approximately true for armatures whose 
diameter is large as compared with their radial depth. 
For armatures of large radial depth and for field magnets 
with heavy rims, A xL x (B- d$ 
А * L х = 
Stored energy in ft.-lbs. 60,000 
A being the average weight per cubic foot of material, L the 
length of armature or magnet parallel to shaft, and d the 
external diameter in feet; d, is the effective internal 
diameter in feet as determined from the drawings. One 
cubic foot of cast iron weighs 450lb., one cubic foot of 
wrought iron weighs 485lb. one cubic foot of cast steel 
weighs 500lb. UNES н“ — 
e average value for the stored energy ywhee 
used for electric lighting ратове is three foot-tons per 
electrical horse-power, and four foot-tons for traction wor 
In the case of the three-cylinder compound Allis engine at 
the Glasgow trarhways (4,000 Lh.p.) four foot-tons per 
electrical horse-power at normal speed (75 revolutions) 
has been allowed. The Borsig four-cylinder tandem of 
2,500 f. h. p. shown at Paris, 1900, has 3°6 foot-tons per 
electrical horse-power, the speed being 90 revolutions. 

If F= the ible flactuation of above and 
below the normal (in foot-pounds), R the radius of on, 
and f = the flactuation of speed above and below the 
normal, expressed as a percentage of the normal speed, then 
WR 227 _ 295,750 F 

587,500 W RTF 
W being the weight of the rim in pounds. 

The permissible 5 in one „ or the 
“ сусіс irregularity,” is dependent on the frequency 
employed ; for a given speed, the higher the frequency the 
better must the engine be as regards uniform turning 
moment. considerations demand that at any 
load the phase displacement shall not exceed a given value; 
for instance, with rotary converters two electrical de 
i.e, the maximum angular displacement of a given point on 
the rotating part of the alternator either ahead (+) or 
behind ( – ) that position which it would occupy if running 


at 


at a uniform speed, shall not exceed 
2deg. 
Number of pairs of poles’ 
in other words, two electrical degrees. 
Take, for example, a 50-сусіе alternator ш 
250 r.p.m., the number of pole pairs would be 12, the 


maximum “ cyolic irregularity ” 
- Aadeg. эш 8 zl 

Number of pairs of poles 12 Чер. 
In other words, in order to ensure that the electrical dis- 
placement shall not exceed + or — 2deg., a point on the 
rotating magnet system of this generator must not vary 
+ or — more than 0 16 of a degree from the point corre- 
sponding to absolute uniform rotation. The total “ cyolic 
irregularity” or angular variation would be from minus 
016 to plus 0:16—i.e„, O'32deg. Suppose, now, the 
frequency be reduced to 25 cycles—+.c., a 12-pole machine 
(six pairs of poles)—the cyclic irregularity would now 
be < = ideg., and the total angular variations from 0-88 


to + ‘33 = 066deg. Hence the 50-cycle machine would 
obviously require a much larger flywheel effect as compared 
with the 25-cycle machine if coupled to the same class of 


engine. 

ea this it will be evident that with a given engine 
speed, the lower the frequency the better the parallel 
pe 
running, because a low frequency means a smaller number 
of poles, so that any speed variation per revolution causes a 
smaller phase displacement between the E.M.F. waves of 
the various alternators in parallel. Similar considerations 


r 


point to tho advisability of usin h-speed engines for 
alternator driving. еб поке bellies usually state 
the speed variation in one revolutíon—i.e., the total variation 
above and CON ere mean speed—1 in 250 to 300 
being a. us gure for two-crank slow-s engines, 
this being equal to a total (— to 5 of 
250 rs 1°44deg. For gas - engines the coefficient of 
cyclic irregularities should not exceed 1 in 300. 

When two alternators are running in parallel, ono may 
be ahead and the other behind by the maximum “ cyclic 
irregularity " so that the two E M.F. waves will differ by 
twice this amount, as regards being out of phase. The 
synchronising current flowing between the two machines 
will be proportional to the sine of this total angle of phase 
displacement ; assuming each machine leads and lags 2deg. 
respectively, the synchronising current will be proportional 
to the sine of 4deg. With well-designed engines and alter- 
nators the synchronising current flowing alternately from 
one alternator to the other should not exceed 5 per cent. of 
the full-load current of one generator. 

Theoretically, the alternator armature impedance should 
be small and the ohmic resistance equal to the reactance, in 
order that the synchronising tendency shall be as large as 
possible. Practical considerations, however, do not allow 
of. this condition being complied with; modern alternators 
have an armature reactance from 16 to 20 times their 
armature resistance, the synchronising effort under these 
conditions being found to be sufficient in practice. While 
Continental practice allows a pressure drop for the alter- 
nators of from 16 to 20 per cent., it is unfortunately too 
common for English engineers to demand pressure drops as 
small as 10 per cent. Alternators having such small 
pressure drops are almost certain to give trouble as 
regards parallel running, and, as a matter of fact, serious 
trouble has been experienced in certain tramway generating 
stations using alternators with low-pressure drops owing &o 
paralleling difficulties. 

When two or more alternators are running in parallel, there 
is always a tendency for oscillations in the relative motions 
of the generators to take place, to the detriment of the 
good parallel running of the machines, This oscillation or 
swinging phenomenon is very likely to take place if there 
is & considerable cyclic irregularity in the engine turning 
moment, and especially if this has a time period nearly 
equal to the natural period of the alternator swing. The 
time taken for one of the alternators to make a complete 
awing is given by the equation 


I 
T 


where P = (һе time of one complete swing in seconds; 
I-the moment of inertia of the alternator's moving que 
(one machine); and Т = the restoring torque in pound feet 
per radian of displacement, The synchronising power is 
proportional to the sine of the angle of displacement. 

In order that the parallel running of the plant may be 
satisfactory, P ¢ must be greater than the time of one 
revolution. In the case of an existing defective plant 
weight must be added to the flywheels so as to increase 
the value of I, thus, of course, increasing P і Two 
alternators running in parallel can be compared to two 
pendulums (friction being neglected) whose bobs are 
coupled together by а spiral epring. If these pendulums 
are displaced from the vertical, the one to the left 
and the other to the right, the stretched spring 
wil tend to pull the two bobs p: e (thus acting 
asa synchronising current) again. hen, however, they 
do get to their original position, they will have acquired so 
much kinetic energy that they will overstep the mid 
position —i. e., vertical—and rush on until they are again 
inclined to the vertical, only in the opposite sense, This 
swinging to and fro will continue until the energy has been 
spent in stretching the spring and overcoming friction. 
Such oscillations (assuming well-designed engines) are 
generally due almost entirely to the governors. The 
governors should be separately adjusted, so that not only 
isthe no-load speed of all thesets the same, but the percentage 
drop in speed for small changes of load must be identical 
for the various engines. The drop in speed from no load 
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to full load should be about 5 per oent.—i. e., the governing 
should not be too close or the load will not be properly 
distributed. If the drop in speed is very small, say 1 per 
cent., the governors will be so sensitive that they will 
respond to small unavoidable momentary speed variations, 
tending to cut off steam as the s rises, and to make 
the cut-off later as the speed falls. Hence there will be an 
oscillation of the governor system. If the periodic time of 
tbe governor oscillation is less than or equal to that of 
the generators, the governors will successfully follow the 
oscillations of the plant, and the steam distribution will 
be such аз to damp out the ат and keep the 
generators in parallel. If, however, the periodio time of tbe 
plant is smaller than that of the governor, it will be unable 
to follow the generator oscillations, and will lag behind by 
as much as half a period. Under these conditions steam 
will be admitted when it should be cut off and vice versá ; 
hence the oscillations are not only kept but are 
actually increased by the lag of the governors so that the 
generators become unstable and any rotaries on the circuit 
are liable to hunt badly. The remedy is to fit oil dash- 
pots to the governors, so that, while they will take care of 
any permanent speed variation, they are prevented from 
герои to slight quiek changes in "med: Air dash-pote 
are very little use in this are he desired “ cyclic 
irregularity " should be obtained by careful engine design 
and suitable arte pd governors rather than by the use of 
excessive flywheel effects. In future there is no doubt that 
the use of damping coils, amortisseurs, and equalising 
transformers will be much more general than at present ; 
on the other hand, to scotch up good (but too sensitive) 
governors, as is done in more than one English alternating- 
current station, is simply to throw away one of the most 


useful aids to good parallel running of the plant. 


DETERMINATION OF THE SPECIFIC ELECTRICAL 
RESISTANCE OF COAL, ORE, ETC. 
BY G. C. WOOD, BSC. 


The following is an abstract of the above interesting 
paper, which was read recently before the Institution of 
Mining Engineers at Newcastle-on-Tyne. e paper was 
introduced by a preface by Prof. H. Stroud, M. A., D. So., 
which reads as follows : 

Last summer it appeared to the council of the institute 
that it wae very desirable to have an accurate knowledge of 
the electrical resistance of coal as well as of the rocks above 
and below any given seam of coal. No data being avail- 
able, Mr. G. C. Wood, Darham County Couneil Scholar of 
the Armstrong College, was asked to undertake an investi- 
gation of the specific electrical fesistance of coal, ores, etc., 
and suitable examples were obtained for experiment. The 
experiments have been carefally carried out by Mr. Wood, 
and the results obtained are of considerable practical 
interest. The specific electrical resistance of coal for the 
cases examined is, in comparison with the layers above 
and below the coal, exceedingly high; in fact, so 
high that coal may be regarded as a very fair insulator. 
This fact, among others, is one worthy of note in oon- 
nection with electrical work underground. When the 
coal is damp the conductivity is practically wholly 
due to the water present. Mr. Wood has recently been 
determining the specific resistance of a carboniferous lime- 
stone from the Barton quarries, near Darlington. This 
limestone has been found very suitable for use as ballast on 
electric railways employing a live rail. The substitution 
of this limestone for the coke-breeze at firat used on the 
electric lines of the North Eastern Railway Company, has, 
the writer understands, practically prevented any danger 
to persons coming into accidental contact with the live 
rail, provided that there is not a simultaneous contact with 
the earthed ranning rail. There is aleo ineluded a test of 
the specific resistance of a block of cement-concrete, com- 
posed of 24 parts of crushed brick to one of Portland 
cement: the crushed brick comprising equal parts of fire- 
brick (waste from coke ovens) and common brick (waste). 

Introduction.—The samples of coal, ore, etc., used in this 
investigation may be grouped as follows: (1) Coal, and the 
rocks lying immediately above and below; (2) ironstone, 
and the rocks lying immediately above and below; and 
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(3) lead-ore and the adjacent rocks. In order to obtain the 
electrical resistance of the coal, ores, eto, the specimens 
were worked into shapes with parallel faces. A paste of 
black-lead and water was spread evenly on the faces and 
dried. A copper plate was cleaned, on this was laid a sheet 
of tin foil, and on this again was placed the sample with 
one of its blackened faces on the foil. On the top of the 
specimen was placed another sheet of tin foil, and then 
another co plate. Thus contact could be established 
at the two copper plates, and such a weight was laid on the 
top as experiment showed would make good contact. The 
method employed in the measurement of the samples was 
one or other of the following: (а) Wheatstone bridge; (b) 
high-resistanoe substitution; and (с) the high-resistance 
leakage. The specimens of coal examined were supplied 
from the Cowpen, Harton, and Marton collieries. The 
iron-stone was supplied from Skelton Park mines. The 
lead-ore examined was supplied from the Greenside mines, 
near Penrith. 

The author describes in detail the experimenta made on 
six kinds of ooal as obtained from the three collieries 
mentioned in the Newcastle district. The actual figures 
will be found in the table which appears below. In order 
to show the method of procedure we give the following 
details of the experiments made on the Cowpen Colliery 
coal. The apecific resistance (1) of the black shale roof was 
determined by the (b) method with a piece with an area of 
130°4 square centimetres and a thickness of 1:2 om., and 
was 4,000 ohms, and the specific resistance was 444,800 
ohms per cubic centimetre. The resistance of another 
piece with an area of 29°8 square centimetres and a 
thickness of 1°12 om., was 16,800 ohms, and the specific 
resistance was 446,400 ohms per cubic centimetre. The 
mean specific resistance was 445,600 ohms per cubic 
centimetre. 

2. Coal—The sample of gas coal supplied from this 
colliery was of such a shape and во easily worked that one 
piece was obtained of fairly large cross-section. The 
resistance (method c) of a piece with an area of 96:5 square 
centimetres and a thickness of 3 cm., was 1,120 megohms, 
and the specific resistance was 36,000 megohms per cubic 
centimetre. 

3. Grey Sandstone Thill.—The resistance (method b) of a 
piece with an area of 50:2 square centimetres and a thickness 
of 2'8 cm. was 1,900 ohms, and the specific resistance was 
20,500 ohms per cubic centimetre. Tho resistance of 
another piece with an area of 18:4 square centimetres and 
а thickness of 1'2 cm. was 1,510 ohms, and the аресібс 
resistance was 20,100 ohms per cubic centimetre. The 
mean specific resistance was 20,500 ohms per. cubic 
centimetre, 

The experiments on the ironstone and ite surrounding 
strata were carried out in the same way, and the experi- 
ments on the lead ore were likewise similar. In this case, 
however, smaller samples were used. The results obtained 
with direct current and small voltages were confirmed by 
other experiments, using variable current in a Wheatatone 
bridge method. In this case a telephone took the place of 
the galvanometer, and a microphone was inserted in the 
battery circuit. Other experiments with voltages of 100, 
200, and 220 volts were used for determination of the 
resistance of the samples which were connected in series 
with the voltage and with a tangent galvanometer. For 
all the specimens that could, be measured this way it was 
found that there was practically no difference from their 
resistances as abtained above. The samples of coal had too 
high a resistance to be determined by this method. From an 
examination of the results of the tests, as given in Table I., 
ib will be seen that lead ore is the only ore which, by 
practical teste based on differences in electrical resistance 
of large masses, eould, with certainty, be distinguished 
from ite surrounding rocks. It may also be noticed 
that coal, and especially hard steam ooal, has a com- 
paratively high olectrical resistance. This important 
result should be borne in mind in connection with 
practical work. The following values in megohms per 
cubic centimetre indicate the magnitude of the specific 
resistance of coal and other well-known bodies: Gutta- 
pereba, 400,000,000 ; arc-light earbon, 0:000,000,004 ; and 


goal, say, 40,000. Coal has, consequently, 10 million | 


million times greater resistance than arc-light carbon, and 
10 thousand times less resistance than guttapercha of the 
same dimensions. 

The author had previously experimented with the 
carboniferous limestone used as ballast on the North-Eastern 
Railway, and found a specific resistance of 1,014,000 ohms 
per cubic centimetre. A piece of cement concrete flooring 
was found to have a specific resistance of 754,000 ohms 
per cubic centimetre. 


TABLE I,—Specific resistances of Minerals found in Mines. 
Specific resistances 


Name of mine. Description of mineral. per cubic centi- 
metre (ohms), 
"реп ........._._ Roof: -bleek shale ...... 445, 
Ditto a« Gis l!!! 36,000, 000,000 
Ditto. Thill: grey sandstone ....... 20, 
Harton . e + oe Roof: black shale ............... 851,500 
Ditto cue -. Steam coal: top panel .. 80,100,000,000 
Ditto iln i bottom panel. nu 
e „ Саа OA Lacie em ces 33,000,000, 
Ditto. a Coarse ооа! „sse. os s oon pae oas o oo 3,395,000, 
Ditto. Thill: bluish- shale 105 
Murton ...—....-.. Roof: soft blue 883 432,900 
Ditto „ . — M 38, 900, 000, 600 
Dies Thill: blue shale ............. = 15 
Skelton Park ........ Roof: dogger rock.. к 52,100 
Ditto. Ironstone . m 6.6. b 157 000 
Ditto ............... Thill: bottom rook . =.= = 52,050 
Greensidde „ Load ore . u. oas o =e o as o ao o on s oe s o» oms o me ү 
Ditto Old red eandstone...... .......... m 8,275 900 
Ditto Mountain limestone ............ ict 2,900,900 


* This value is omitted from the table, as the epecimen contained 
iron pyrites. 
с ============—=== 


OBITUARY. 


We regret to announoe the death at Westoliffe-on-Sea of 
Mr. E. W. Langdon, who was for many years chief of the 
Midland Railway electrical department at Derby. Mr. 
Langdon, who was 75 years of age, was educated at the 
Royal Naval School, New Cross, and afterwards joined the 
staff of the Electrical and International Telegraph Com- 
pany, and served at Winchester, Portsmouth, and South- 
ampton. When the telegraphs were transferred to the 
State, Mr. Langdon ‘became head of the electrical depart- 
ment of the London and South-Western Railway, but in 
1878 he became head of the Midland Railway department 
at Derby, which office he held until about a year ago. 
Although his chief work in connection with the Midland 
Railway had to do with telegraphy and signalling, Mr. 
Langdon took from the first a very great interest in 
electric lighting. The plants laid down by him for 
lighting the principal stations on the railway were remark- 
able for their completeness. The results obtained fror 
working these stations were placed at the digposal of the 
whole profession, and formed an interesting guide as to 
what could be done with isolated plant in the way of cheap 
production. Mr. Langdon also took a great interest in the 
electric lighting of trains, and was responsible for the intro- 
duction of one or two systems for the Midland Railway 
Company. In connection with the Institution of Elec- 
trical Engineers, Mr. Langdon displayed his versatility and 
interests. He held at various times nearly every office 
possible, and was in the early days the secretary of the 
Institution for some years. He oocupied the presidential 
chair in 1901-2. It was, however, in his contributions to the 
Transactions of the Institution that he showed the wide 
range of his engineering knowledge. Papers will be found 
from him on practically every subject connected with eleo- 
trical engineering. His views on the electrification of main 
line railways, as set forth in the papers read a few years 
baok, led to most interesting and valuable discussions. His 
death will be much regretted by all who had the privilege 
of knowing him. 


APPOINTMENTS VACANT. 


Electrical Engineer, Llandilo Urban District Council, to take 
charge of lighting station for one year from Sept. 30 next. Applica. 
tions before 22cd inet. | 

Electrical Engineer with experience in armature winding. Apply 
Light Electric Motor Co., Ilford. See advertisement. 

Assistant Emgineer, Handsworth Urban District Oouncil. Salary 
£100 per annum, Appl'cations by 30th inst. 
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SOMETHING OF A SCANDAL. 


Statisticians love figures, but the figures they present to 
us are often of little use. Could not some of these dry-as- 
dust gentlemen obtain information of a definite character 
as to the cost of parliamentary operations! It has been 
estimated by men who have the best opportunity for know- 
ing the ins and outs of the whole question that the abortive 

in regard to the Power Bill brought before 
Parliament this session has cost supporters and opponents 
together something approaching one hundred and fifty 
thousand pounds. One hundred and fifty thousand 
pounds is a tidy sum, and would be enough to 
equip a fair-sized installation. Indeed, the possession 
of such a sum would make many а reader 
give up work and take to pleasure, thinking himself 
one of the favoured men of the earth. When we 
come to inquire what really is the outcome of this huge 
expenditure, it is hard to say with any degree of accuracy. 
A good deal of advertisement, a good deal of preliminary 
work will not have to be done again, but otherwise the 
money is lost, and the result is nil. There is no question 
as to agreement with the promoters of this particular Bill. 
That is not the question, which is of far wider import, 
and may be stated—as to whether, under all circum- 
stances, the existing costly methods of procedure to get 
an opposed—nay, even an unopposed—measure through 
Parliament are not something of a scandal. This is 
no new topic for discussion. In the abstract every- 
body admits that reformation is needed, but con- 
cretely everybody who has any power in the matter is 
sgainst reform. It can hardly be expected that agents, 
lawyers, or experte, who largely divide the money among 
them, should be eager to change a system which bringe so 
much grist to the mill "These men naturally have no 
great incentive to press a change, and, therefore, iò is 
difficult to see how any reform can be brought about. One 
of the causes leading to the existing state of things is 
in the number of authorities that have a voice in the 
question. Each authority, of course, has ite say in oppoei- 
tion, and here is where so much money goes. Again, the 
number of authorities bring about difficulties of reform. 
A tramway scheme interferes with quite a number of 
authorities, and it is but reasonable that those who are to 
be interfered with should be heard on the matter. On 
this point if reform is to come about it will be by super- 
seding a number of authorities by a central authority, as 
suggested by the late Commission on London Traffic. The 
London County Council is the central authority for the 
sewerage of the metropolitan area; if similarly a central 
authority was answerable for the construction and the 
maintenance of roads and streets, that would be the one 
authority to be heard about a scheme—tramway or 
otherwise — likely to interfere with the streets and 
by a simplification of this kind a large part of the 
parliamentary costs would be avoided. It is, perhaps, not 
generally understood that the coste of the opposing autho- 
rities, as in the case of the Power Bill, have to be borne 
by the rates of the districte; and the summation of the 
various amounts paid by authorities over the London area 
alone in opposition to a variety of schemes is a huge total, 
so that the question must not be looked at solely from the 
side of the promoters. Iu the case of a scheme ultimately 
decided to be a suitable one, and one forming a link in the 
chain of modern progress, these preliminary expenses form 
an item in future balance-sheets that may seriously handicap 
the undertaking. Scores of good schemes are wrecked by 
inflated capital, and anything that can be suggested by 
way of reform to minimise these expenses should be 
welcomed, Is it possible to suggest a practical solution 
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for the abolition of such a costly scandal? Аб least one 
point of reform can be urged—that any Bill passing and 
not getting further than the Committee stage should be 
automatically continued from that stage during the next 
Session, and the whole process not have to be-commenced 
anew. 


CORRESPONDENCE. 


% One man's word is no man's wotd, 
Justice needs that both be heard.’ 


TELEPHONE PURCHASE. 


SrR,—The late vote in the House of Commons possibly 
settles the telephone policy of the country definitely, but 
in view of the active part I have taken in the telephone 
question in the past a few remarks from me may be per- 
wissible. Although the municipalities are to be excluded 
in the future from participation in telephone enterprise, yet 
is will not, I think, be seriously contested by any unbiassed 
person who has given attention to the subject that such 
progress as has been made, either in the direction of 
efficiency of service or reductions of rentals, must be 
eredited to the municipalities, "When they entered the 
field the telephone service of the country, whether con- 
ducted by the Post Office or the National Telephone Com- 
pany, was in a deplorable state of inefficiency, and the rates 
all round were high, such competing companies as had 
endeavoured to improve matters in this respect having 
been nobbled by the overpowering monopoly. Even the 
existing Post Office exchange in London is the outcome of 
municipal action, for it was established by the Post Office 
iiy d as a last resort to prevent the London County Council 

the City Corporation from undertaking the task them. 
selves. As soon as the establishment of a municipal 
exchange in Glasgow became an ass fact the 
National Telephone Company introduced toll rates and 
party-line rates all over the kingdom, hoping thereby 
to soothe the prevailing discontent, and, by yielding 
a part of what the voice popular demanded, to 
diminish the tendency towards competition. By this move 
they qualified to some extent their former prohibitive flat- 
rate charges, which excluded small users from participatin 
in the benefits of the telephone. These lower charges an 
the consequent spread of telephones are boons which the 
whole country owes to the few courageous municipalities 
which decided to defy the Jabberwock. At the same time 
the company made gigantic efforts to improve ita service, 
most markedly in Glasgow and in other towns where com- 
petition was either assured or threatened, and for the first 
time in its history began to condescend to take some note 
-of the wishes of its subscribers. Had it not been for the 
municipal action the prohibitive flat rate, without toll rates 
and without party linerates, would certainly have been insisted 
upon for years yes to come. Much has been made of the fact 
that but few of the municipalities took advantage of the 
Act of 1899. Bat it must not be forgotten that several of 
the provisions of that Act bore heavily against the 
орак for by it they, as competitors, were saddled 
with terminal fees, compelled to continue wayleaves in 
perpetuity, and forced to consent to an extension of the 
company’s existence for a period equal to their own 
license. These disabilities were serious enough to render 
municipalities cautious, and on the top of them came the 
campaign inaugurated by the company at the very birth of 
the very first municipal exchange, in which was employed 
every means, fair and unfair, to ridicule, disparage, and 
misrepresent the municipal undertakings. The people of 
Tunbridge Wells were engineered into a panic and foolishly 
sold their infant exchange when success had been 
already assured. This extraordinary event naturally 
had the offect of keeping other municipalities back, 
but it could not succeed perpetually. When the 
various Corporation undertakings were quite new and 
could only publish accounts covering a broken year, or a 
first complete year, these tactics were successful, but when 
several years had elapsed, and the municipal undertakings, 
instead с Po Apana м predioted, continued to progress 
and to show favourable financial resulte, it became neces- 


sary for the company to adopt some other means, for if the 
municipalities were given further rope, it was known that 
they would demonstrate, without any question whatever, 
that low telephone rates were compatible, not only with 
efficiency, but with every financial requirement ; and that 
the result which was staved off iu the first instance by 
misrepresentations, was bound, sooner or later, to emerge— 
that is, that the Corporations generally would take up the 
telephone just as they did the electric light after several 

ears’ inaction, owing to dubiety as to whether electric 
Nght undertakings could be made to pay. In such an event 
the company could not have survived, as eve и has 
shown that it is not able to compete successfully with the 
municipalities. To maintain its position or increase the 
number of ite subscribers in the competing areas the com- 
pany has had to give preferences and to charge only a few 
shillings a year, and frequently nothing at all for its 
telephones, with the result that it is working at a loss 
wherever it has to compete with a municipality. Under 
these circumstances the policy was changed and the company 
threw up the sponge. Knowing it could not compete, it 
decided to sell its undertaking to the Post Office, and has, 
unfortunately for the country, succeeded. Rightly read, 
the sale is an admission of defeat and a resort to a forlorn 
hope, for by no other means could the dreaded municipal 
competition be averted. The company has run away and 
sheltered behind the Post Office. Some day, probably, 
these facts will be recognised, and tben the debt which 
the country owes to the few courageous Corporations 
will be estimated at its proper value. By the sale 
which has been approved by Parliament monopoly bas 
been re-established, and with it the country will have to 
suffer all the usual consequences, including inefiiciency and 
high rates. Already, in order to make the company’s plant 
admissible for purchase, a much lower standard of efficiency 
than has prevailed with the Corporations has been set ор 
by means of a specification permitting of cheap and nasty 
work. The inefficient syatem which the Post Office have 
set up in London will probably be extended all over the 
country; invention will be discouraged and progress 
disowned. Once the Post Office has spent its money in 
putting in apparatus, whether it is good or bad, nothing 
will be put out of use, because the Poat Office will never 
scrap old apparatus if it can help it. One of its most 
cherished prejudices against the telephone in the early 
days was that its extension would cause the scrapping of 
the many thousands of A.B.C. telegraph instruments of 
which the Post Office was then . 

The municipalities before the Select Committee made a 
gallant effort to prevent the country from falling into 
these various errors, and succeeded so far that the com- 
mittee, appointed by the Government itself and rupes. 
ehiefly of Conservative members, were convinced, an 
recommended that the beneficent municipal! control should 
continue and be extended. It is remarkable that two 
separate committees, investigating at an interval of seven 

ears, agreed practically on the course they considered the 
bost to adopt. Bat the Government set aside its own 
Select Committee when it found that it did not report in 
accordance with its wishes, and by a party vote following 
on & feeble discussion in & half empty House, before the 
evidence presented to the Select Committee had been 
cireulated, committed the country to an expenditure 
unknown in amount and to a perpetual monopoly. 

The inconseqaence of the debate may be exemplified by 
the fact that when the Postmaster-General said that the 
company had definitely decided not to accept the agree- 
ment if new municipal licences were granted, no member 
reminded him that by Clause 14 of the agreement the Post 
Office had specially reserved the right to grant such 
licences, and that consequently the refusal of the company 
really meant a demand for the suppression of a part of the 
agreement— viz , Clause 14—which it had already signed. 

There are grounds for thinking that the six local autho- 
rities owning telephones have reason to fear that it is not 
the intention of the Government to treat them fairly, but 
that, in return for the loyal assistance they rendered in aid 
of the Government's declared telephone policy of 1898, 
they are to be treated shabbily, if possible, caused to 
lose at least а portion of the capital they have invested on 
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the faith of Government pledges and guarantees.— Yours, 
eto., A. R BENNETT. 
Westminster, S.W., Aug. 15, 1905. 


THE FIFE ELECTRIC POWER COMPANY, LIMITED. 


On Tuesday last the first generating station for the 
general supply of electricity under the Fife Power Com- 
pany e Act of Parliament, 1903, was opened. This pioneer- 

ng atation is situated near Dunfermline, in the centre of a 
large weaving industry. It is aleo in the coal-producing 
area, which extends over a large portion of the power com- 
pany's district. Henoe cheap coal is available, and this is 
delivered by rail to the present station. 

A somewhat unusual course was adopted by holding the 
annual general: meeting of the company in the generating 
station, immediately preceding the opening ceremony — 
several visitors from neighbouring factories, collieries, and 
works of all kinds being present. As soon as the formal 
business was disposed of, the chairman, Mc. R. E Walker 
(of the firm of R. E. Walker, Reid, and Co., Danfermline), 
made a speech explaining the present position of the com- 
pany and ite prospects for the future. Нә then started 
the two main engines and the two exciter engines, thus 
practically putting the whole of the machinery of the 
generating station into operation, and proving to the 
eomplete satisfaction of the company present that the 
plant was really completed and in perfect order, and ready 
for commencing the supply of power to the district. 

The CHAIRMAN in his speech referred to the fact that 
the coal industry was, at present, somewhat depressed, but 
expressed the opinion that it would, no doubt, soon revive, 
and that cheap power would greatly assist this desirable 
end. He pointed out that the development of a power 
company was bound to be a slow procese, as even after 
orders from consumers were booked, the delay which 
occurred im the consumers themselves settling their con- 
tracts for the necessary motors for their own premises, aud 
in the work of erection, frequently extended over many 
months. He alluded to the prospect of supplying power to 
tramways, which another company will probably be shortly 
constructing in and around Dunfermline. He also mentioned 
that negotiations for supply in bulk to the Danfermline 
Corporation were proceeding. While he eould not say 
more ab present, he would venture the opinion that the 
‘extremely generous offer which his company had made to 
the town was such that it would be difficult for the town 
to go past the company and erect their own works. 

The chairman aíterwarde called upon Mr. W. A. CHAMEN 
(previously electrical engineer to Glasgow Corporation, and 
now representing Measrs. Bramwell and Harris, the con- 
sulting engineers) to explain some of the points regarding 
the machinery, which he did, pointing out at the same time 
some further possibilities which lay before the power com- 
panies, by means of which the whole face of the country 
mi be transformed, both from a residential and 
industrial point of view. He referred to the fact that the 
contract for the equipment of the generating station had 
been carried out by Messrs. Bruce, Peebles, and Co., 
Limited, of Edinburgh, 

Mr. T. O. CALLENDER, at the request of the chairman, 
next spoke ia the capacity of contractor for the mains, 
which have already been laid from the generating station 
into Dunfermline. He spoke of the extremely promising 
prospects which lay before the Fife Company, and in the 
eourse of his remarks referred to the fact that Mr. Miller, the 

‘convener of the Wishaw Electricity Committee, and Mr. Cor, 
the engineer, were present, and that they represented the 
first town in Scotland to make an agreement with a power 
company—v.z., the Clyde Valley Electrical Power Com- 
pany— for supply in balk. 

These two gentlemen afterwards spoke, giving informa- 
tion respecting the arrangements referred to by Mr. 
Callender, and expressing their satisfaction therewith. They 
both considered that for small towns to put down their 
own generating stations was an extremely unwise and 
expensive plan to adopt, when supply at cheap prices from 
& large power company could be had for the asking. 

The generating station, which ia only a pioneer one oon- 


taining 1,000 h.p. of generating plant, we hope to describe 
fully in a later issue. Meantime, we may say that it is 
very neat and compact, and is equipped in a way which 
will enable a supply of power to be given on economical 
and business lines. 

° ee 


MACHINES AND SWITCHBOARD FOR A 
LABORATORY. | 
BY E. SMITH, B. se., A.R.C.S6. 


The experiences met with in providing apparatus for a 
course designed to extend beyond the ordinary grade of 
the City and Guilds are responsible for the following notes 
on suitable maohines, switchboard, and apparatus. The 
set given will be found to be very complete for elucidating 
all the necessary technical points. It is really suitable for 
a class of about 12 studente where the lecturer is without 
assistance. Six students would work on the machines one 
evening and take ordinary laboratory work the following 
week. This set would also be useful as a demonstration 
group to bigger classas in a larger laboratory. Objec- 
tions might made against the continued use of 
the same machines, but there is a great advantage 
in learning the principles of the subject, step by 
atop, on well-known machines. ‘The point at ізепе is 
not forgotten amongst the difficulties of connecting up 
to strange apparatus. The ordinary student meete with 
many different types in his daily work, and very probably 
deceives himself by his superficial knowledge. It is almost 
unnecessary to state that the student should be given all 
possible data about the machines at the start, and that 
working drawings should be provided with every machine. 
There should be an ammeter and voltmeter available for 
every circuit. Ammeturs are now both good and cheap, 
and there should be no economy practised on them. 

Machines. — The machines suitable for a direet-current 
supply are three in number. One 2-b.b.p. four-pole con- 
verter, shunt-wound, 2,500 r.p.m.—therefore, ~ 50. The 
field winding should be provided with a rbeostat whose 
resistance is half that of the field coils. Six slip-rings, 
giving single, three, or four phase. Опе 1-b.h.p four-pole 
converter, shunt-weund ; field rheostat to bave a resistance 
four times that of the shunt coils; 1.500 r p.m., with all 
resistance cut out, ~ 50. S.x sliprings like the larger 
machine. Series windings also should be provided; the 
ampere-turns at full load approximately equal to those 
of the shunt coils. It would be an advantage to have the 
series coils arranged in pairs, which could be placed 
either in series or in parallel. The axle should carry 
a contact dise at ite commutator end. Each machine 
is to have a broad pulley, the two pulleys to be 
facing so as to be conpled together by a semi- 
flexible connection. If the voltage on the direct side 
be between 100 and 200, the supervision of the sewitch- 
beard with young studente can be less strict. One 
'25-b.h.p. three-phase induction motor, with wound rotor 
and slip rings and a generously designed three-way 
rheostat for the rotor. The flexibility of a three-phase 
motor for 1 is quite remarkable. This 
motor should also be provided with & pulley, and so placed 
that it can be driven from one of the other machines by a 
belt. The above machines form a complete and compact 
set, and can be obtained at a reasonable price, as they have 
no peculiarity of design. A combined and convertible 
series-repulsion motor, 1 b.h.p., at a reasonable price, would 
be а boon for teaching purposes. With the other direct- 
current and alternate current type of motors at present 
available this, however, is not to be expected. 

The Switchboard.—The switchboard, of which a somewhat 
detailed diagram is given, practically explains itself. All 
the connections can be traced to the machines, and those 
for the experiments are all to be made on the front of the 
board. The motor connections, which are quasi-permanent, 
can be taken through holes and along the back of the 
board. The machine terminals to be used are either 
marked in large letters or figures. The six alternating: 
current terminals bear figures ; 1, 2, and 3, being the three- 
phase terminals, and 3, 4 and 5, 6, being the single-phase 
terminals, 90deg. phase apart. S S represent the series 
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turns which can be reversed by the plug and socket arrange- 
ment whilst the turns are short-circuited. It has been 
found extremely useful with beginners to place between 
any pair of live terminals an upright length of wood, a 
little higher than the terminals, to prevent accidental short- 
ctrouiting. The machine terminals should be on alate or 
marble, and of the ordinary screw and hole type. The 
field rheostats should be designed to carry currents con- 
tinuously. Above the machine panels come two long slabs 
of slate or marble bearing special connection boards. These 
do entirely away with careless connections, and allow for 
any number of connections to one point. The boards may 
be of any hard wood, and could be soaked in paraffin wax 
if necessary. They are bolted through on to. the slate. 
One board has been drawn large to show the details. At 
the top of each is & socket to receive any voltmeter plug. 
On each piece of copper tape are two-volt connections, 
which ought to be soldered or fastened to it by a set screw. 
The current terminals are of the screw and hole type, and 
furnished with wood screws. A lead washer can be intro- 
duced between the base of the terminal and the copper tape 
to make complete contact. 
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Conneotion Board. 


The machines should be placed about 3ft, in front of the 
switchboard, and the latter should stand free from any 
wall. The cables (all labelled) from the machines should be 
led into a groove along the floor and taken up in a single- 
layer group to the middle of the lower part of the board, 
and then distributed. The resistances for the loads on 
the transformers could then stand at the sides below 
and behind the switchboard. The supports to the board 
have not been indicated. The middle panel bear one of 
the main supply terminal pairs and also the terminals of 
the wires which supply the laboratory. This enables alter- 
nating or direct currents to be supplied to any bench in the 
room. А series circuit round a room is invaluable for 
class work. For example, when a potentiometer experi- 
ment is taken with elementary studente, if each switch be 
shunted by one or two secondary cells in series, a fairly 
constant voltage can be obtained by each worker. Besides, 
galvanometer and electrolytical experiments can be done 
with a certainty that is refreshing to a beginner who has 
just gone through a course in frictional electricity. The 
voltmeters and ammeters can be mounted on a wooden 
panel. Each voltmeter is provided with a twin flexible 
and plug. The low-reading ammeters are provided with 
cut-out switches, so that they may be placed in series with 
higher range instruments and cut out when overloaded. 
The fuses at the side of the connection boards may be 
used for subsidiary circuits. 

The top of the switchboard forms a shelf, on which extra 
instruments may be placed if necessary. The hinged shelf 
at the bottom of the board will be found useful for portable 


wattmeters, etc. If the board be connected to a town 
supply it is well to have a small red incandescent lamp to 
indicate when the top main switch is on. 

Instruments —These should all be numbered and the 
types should be representative. It would be a great 
advantage if teaching instruments were provided with 
transparent fronts. Ammeters with more than one rapge 
are to be avcided. One ammeter can only be in one circutt 
for any one experiment. Voltmeters with more than one 
range are rather useful, as they can be placed in any circuit 
at any time. Electrostatic voltmetera to cover the whole 
likely range are a necessity. The writer fixed a pointer to 
an ordinary quadrant electrometer for direct voltages up 
to 40, the reading at which an ordinary electrostatic volt- 
meter begins, the needle being electrified from the supply 
voltsge. The small alternating voltages had to be read 
from the mirror indications. 

Secondary cells in a small laboratory which is closed for 
several weeks per year are very troublesome ; for larger 
currents at low voltages, a motor generator yielding about 
150 watts at 4 to 8 volts is far more preferable. 

Cut Outs, etc.—The laboratory should be provided with a 
number of connection boards similar to those on the switch. 
board. The cut-outs, plugs, etc, should be of commeroial 
type, and of a generous size; certainly not home-made. A 
number of separate fuse blooks should be available. 

Cables —Tbe wires should be of two kinds—twin 
flexibles of high grade insulation for volt connections, the 
free ends being provided with contact plates, and 
one sze of cable for current wire, say ?/,, Temporary 
connections which are fully visible: may have a fairly large 
current density. The ends of the insulation must be care- 
fully bound in all cases. The ends of the ?/,, should either 
be soldered solid or sweated into thimbles. When two 
cables are joined together they should not be twisted, but 
connected by proper screw connectors and the junctions 
wrapped round with tape. 

Transformers and Choking Coils.—These are amongst the 
few things that can be advantageously made in the laboratory 
workshop. The different coils on the cores should be brought 
to terminals on the covering board so that various voltages 
may be obtained. Ordinary hoop iron twisted round into 
a hollow square does very well for a core. Paper or 
paraffined paper can be used between the layers. Suitable 
numbers for the coils are pairs of 50, 100, 100, 500. Thick 
copper wire and plenty of iron should be used. The coils 
may be put in parallel for heavy currente. 

83 resistances fitted with ordinary single- 
pole switches should be used. They are reliable and 
constant. Liquid resistances are exceedingly useful where 
the current must be altered gradually. Coiled iron resist- 
ances are cheap, but they give too much trouble with their 
large variations due to temperature. It is much better to 
use wire with а negligible coefficient. All resistance frames 
should be fitted with single-pole switches for cutting out 
the coils step by step. 


WIRELESS TELEGRAPHY MEASUREMENTS.* 


BY W. DUDDELL, MEMBER, AND J. E. TAYLOR, ASSOCIATE 
MEMBER. 


(Continued from page 197.) 


Height of Receiving Air Wire Varied —The tranamitting 
conditiune were kept constant and the height of the receiv- 
ing air wire was varied by using vertical wires of different 
lengths. The receiving circuit was retuned to suit each 
height of vertical wire by altering the self-induction in 
series with it. Observations of the received current were 
made both with the air wire tuned as above and untuned— 
that is, with no self-induction in series with it. The results 
are given in Curve I. Taking the tuned results first and 
the receiver near the fishponds, where the screening of the 
receiver was comparatively small, the law connecting the 
height of the receiver air wire and the current in it is 
practically linear between 50. and 56 6. ; below ^0ft. the 
current increases lees rapidly than the height. With the 
receiver in the paddock and the air wire suspended from a 


* Paper read before the Institution of Electrical Engineers. 
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враг fixed to the top of а terminal pole so that the lower 


part of the air wire was screened by the stays and other 
conductors, the curve between height and current does not 
become linear even at the top. That there was considerable 
loss of energy when the receiver was in the paddock is 
shown by the fact that rather more current was observed 
when the receiver was near the fishponds and the trans- 
mitter at a distance of 2,110ft. than when the receiver 
was in the paddock and the transmitter 1, 588ft. away; or, 
in other words, equally strong signals were received at 
one-third greater distance when the receiver was not in 


Current in Receiver Air Wire 


1 Q ^0 

' Vertical Height of Receiver Air Wice 

Curves І. —Height of Receiver Air Wire varied. Full lines Receiver 
near Fish Ponds. Dotted lines Receiver in Paddock. 


the paddock. It will be observed that the curve of 
tuned received current in the more sereened situation 
(the paddock) more nearly approaches the shape of 
the untuned current curves, owing, probably, to the 
damping losses in the wires, stays, etc., on the pole. This 
point is not without practical significance, inasmuch as it 
would indicate that to obtain the sharpest tuning the stay 
wire of wireless telegraphy masts should be well divided 
up into short insulated sections to avoid the production of 
oscillations in them which would cause damping in the 
receiver. Without the elf. induction in the air wire, 


Кете wiry 
& eres 
2000 


Current in Receiver Air Wire 


60 8 ! 
Resistance of Measuring Circuit. 


CURVE П. — Resistance of Measuring Instrument varied. 


increasing the height naturally increases the received 
current very rapidly, under the conditions of the experi- 
ment, as it not only increases the E.M.F. induced in the 
wire, but also improves the tuning, so that a larger current 
is obtained even for the same induced E.M.F. The tests 
were commenced in rainy weather, but nearly the whole of 
the results given were obtained in dry weather. No con- 
siderable effect on the strength of the received signals was 
noticed when it changed from wet to fine. 

Resistance of Measuring Instrument Varied.— In order to 
investigate the effect that the resistance of the measuring 
instrument in series with the receiver air wire had on the 


TABLE IV,—Resistance of Komorni. Instrument Varied. Receiver 
near fishponds, distance 1,245ft. Height of receiver air wire, 56ft. 
Height of transmitter air wire, 42ft. Ourrent in transmitter air 
wire, 0:486 ampere. Spark.gsp, 708mm. Mercury interrupter, 
Wave No, 2 (400ft.). 


Tuned. VS — Air wire only. — 
C? R. | Oaloulated Ourrent. О? R. | Oalculated 
Micro- | Місто. | current. Mioro- | Місто. 


poc— 
S s се Current. 


Oh current. 
06. | ampe. | watts. |Micro-acop.| amps. | watts. |Micro-amps 
5 55 | 1,968 21: | 1 950 616 211 616 
35 9 1,269 87˙9 | 1,306 585 12:8 681°5 
66°6 995 65:9 979 557 19 2 641 
97 0 796 613 784 507 24 9 500 
97 0 784 59:6 784 498 | 24:1 500 
136:1 628 55:5 628 454 | 278 461°6 
196-2 415 43 476 878 | 27:8 585 5 


value of the received current, а low resistance (5:55 ohms) 
beater was placed in the thermo-galvanometer and 
additional resistances were used in series with it so as 
to increase the resistance as required. Each of these 
resistances consisted of a single A-loop of (0-00l1in.) 
Kruppin wire, the total length of wire in the longest one, 
which had 90 ohms resistance, being only Тош. Not more 
than three of these resistances were ever used in series 
with the instrument at one time, so that the self-induotion 
and capacity effect of these resistances was probably amall. 
The total resistance—that is, the resistance to steady 
currente—of the thermo-galvanometer and above series 
resistance is given in column 1 of Table IV., and the 
observed current in column 2. From the observed current 
and resistance the available power in the measuring circuit 
has been calculated as C? $ These values, both for the 
receiving circuit, tuned and untuned, are plotted in 
Curve 11 In the tuned condition, tbe available power 
reached a maximum when the receiving circuit had a resist- 
ance of about 60 ohms, so that it is evident that this 
would be the correct resistance to give to any receiver of 
the thermal type used directly in series with this air wire. 
The current decreases very rapidly with increase of resist- 
ance, and almost exactly acco to the relation: Current 


(tuned) = where r is the total resistance of the 


With the receiver air wire only, 
the results may be expressed: Current (untuned) = 


5 The values of the current calculated 
~v (185) + (56 +r)? 
from the above formule are given in Table IV. for com- 
parison with the observed values. The agreement between . 


à 0:12 
them is very close, Taking the formula (85 t (86 Fry 
the first point to be noted is that it is of the same form as 
the equation giving the current in an ordinary alternating- 
current circuit, containing resistance, self-induction, and 
capacity in series. If in such a circuit the self-induction 
be adjusted so as to give & resonance -F = 0) — 
i, the, circuit be tuned to the same period as the 
impressed E M.F.—then the first term (185)? will vanish, 
and we get our “tuned” equation as we find by experiment, 
To get a good resonance or sharp tuning in such a circuit, 
it is also n that the term (56 +r) should be as small 
as possible. Therefore, to get the best tuning, r should be 
small, but to obtain the most energy to work the receiving 
instrument r should be about 56 ohms, If, however, the 
constant 56 can be reduced, both the sharpness of the tuni 
and the available power may be proportionately асале 
It is, therefore, of great importance to inquire what causes 
the vertical receiving air wire to dissipate energy as if it 
had a resistance of 56 ohms. Part, at least, of this effect 
is no doubt due to radiation, but some part may be due to 
losses at the earth connection and to eddy-current losses in 
the oscillating system. It should be observed that when a 
dissipation factor of this magnitude is associated with the 
air-wire system it becomes important, if tuning is to be 
kept sharp in order to obtain the greatest “selectiveness” 
in wireless telegraphy, to attain the selectiveness by the 
use of associated resonant circuits in which the damping 
losses are made very much smaller. Returning to the 
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TABLE V.—Distance between Transmitter and Receiver Varied. 
Receiver in paddock. Height of receiver air wire, 66ft. Height 
of transmitter air wire, 4 ait. Current in transmitter air wire: 
mercury interrupter, 0 499 ampere; Grisson interrupter, 0:690 
ampere. Spark gap, 4:55mm. ave No. 3 (600ft.). | 


5 |. Мегспгу interrupter.—— | ,-— -Grisson interrupter,- —— 
LE < Тапей, — Air wire july. Tuned, — Air, wire only. 
aE (ß |a Е |a jg РЕ | Ө 
So ба E ЕЕ |a 5 PR|S 
34 |да [26| | eg [oa оза | °g 
ea a a a e әз om « [ 
TE. "T zs 2 gd eae 43 7I os 
33 РЕ ss geal cs jets es ers) оз 
FLE ELE ex 532 sx Saf ex 8328.5 
& |Ә a |© e 8 с 
428 | 1,466 | 0:698 | 489 | 0°2093 | 2,098 | 0 868| 686 | 0'8955 
825 | 668 | 0:551 | 925 | 0°1864 898 0 741, 210 | 0 2567 
1,588 | 305 | 0:485 | 101:5 | 0°1613 412 0654 141 | 0:2240 
2.614 | 2169 | 0:442 | 5806 | 0:153 958 | 0:695, 77:6 | 0:2028 
3,774 | 123 5 0 466 | 40 | 0°151 164 0519 54 0 204 
3,774 | 1243 | 0:469 | 4077 | 0'154 172 0:650: 565 | 0213 
4,935 | 71 | 0:551 | 27 | 0°133 | 99:5 0˙491 | 52 | 0158 
5,499 |= 44 | 0:242, — — 61:6 | 0:339! — — 
6.187 | a443|0:271| — — 625 |0°383' — — 
7,415 |; 38:8| 0:286 | — — 54 0:405 | — — 


| 
{ 
| 


equation for the current, it is seen that the current flows 
as if an E.M.F. of 0°12 volt is induced in the air wire. 
Now this is a root mean square voltage, the mean nos 


being taken over the time each set of oscillations con- 


tinues, but over the time each set laste, plus the time 
between it and the next set. It is improbable that the 
groups or sets of effective oscillations last much moré than 
one three-thousandth of the time interval between them 
(taken on a basis of 50 effective cycles per train), so that 
the R. M. S. voltage induced during the oscillations cannot 


be mach less than 0:12 x V5, 000 = 6:6 volte under the con- 
ditions of very strong signals used for these tests. , 

Voltage Produced at Coherer  Terminals.—Though no 
precise measurements bearing on the point were made, it 
may be taken, in view of the manner in which the coherer 
receiver ueed at intervals during the experiments responded 
at the longer distances, that the E.M.F. of 6°6 volta given 
in the previous paragraph was about eight times stronger 
than necessary to get signals on that particular coherer. 
The critical R. M. S. E.M.F during each train in the receiver 
antenna required to operate the coherer would, therefore, 


be about F = 0'8 volt. This was not the actnal voltage 


applied to the coherer terminals, however, because the 
coherer was always connected in a secondary circuit tuned 
to resonance, in which it may be taken that the E.M.F. 
was magnified, perhaps, 10 times, giving 8°0 volte per train 
(R.M.S.) In this secondary resonant circuit a special form 
of construction has been adoptéd, and every precaution 
taken to reduce the damping to a minimum. To get an 
idea of the maximum voltage attained during a train of 
oscillations in this circuit, it is necessary to take into con- 
sideration the increment and decrement of the train. 
Allowing for this, it is thought safe to assume that an 
actual maximum E.M.F. of about four or five times the 
R.M.S. figure—viz, about 40 volte—should be available 
in the eoherent resonant circuit to give good signals. As 
in practical work it would be necessary to provide a con- 
siderable margin above this figure, it is clear that the 
maximum voltages produced are not of a very small order. 

Energy of Oscillations in Radiating System of Trans- 
mitter.—Seoing that it is necessary, in the case of the 
receiving oscillatory system, to assume a dissipating factor 
of 56 ohms, it is highly probable that a similar but some- 
what larger dissipation factor is involved in the case of the 
transmitter radiating system. The radiation coefficient 
should be approximately the same in each case, the systems 
being similar, but there can be little doubt that dielectric 
losses and brush discharges due to the high tension at the 
transmitter would increase the dissipation to some extent. 
For the purpose of calculating the energy of the trans- 
mitter oscillations, the dissipation factor is, therefore, 
assumed at a venture to be 60 ohms, and the following 
figures are obtained for the different waves used in the 
experimenta : 


R.M.8. CR 

i current, watts, 
Wave No, 1. Mercury interrupter. . soas es. . 086 ... 78 
„ . 0486 — 142 


Oe n e на . 05 . 

The test proportion of this energy picked up by the 
5 shout can six-hundredth part at a Ша е of 
100ft., and the smallest proportion somewhat less than one 
six-millionth part at a distance of 7,475ft. For the 
different waves the power used in the whole primary circuit 
of the transmitting apparatus varied between 100 and 200 
watts roughly, so that only a small percentage of the 
applied energy was converted into useful oscillations in the 

ting system. 


in Receiver Air Wi 


Current 


Product Current x Distance 


and Receiver varied. Full 
lines Grisson Interrupter. Dotted lines Mercury Interrupter. 
Receiver in Paddock, Position A on Map. 


Distance between Transmitter and Receiver Varied.— All the 
conditions at both the transmitting and receiving stations 
were kept as far as possible constant, and the distance 
between the two stations was altered by moving the trans- 
mitter. The successive positions of the transmitter ae 
indicated on the map (Fig. 2). It was found impossible to 
get exactly the same current in the transmitter air wire 
at the different itions of the transmitter, keeping 
the spark-length fixed. With the mercury interrupter 


CURVES III.— Distance between Transmitter 
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CURVES 1V.—Distance between Transmitter and Receiver varied. 
Receiver near Fish Ponds, Position B on Map. 


the current varied + 1 per cent. from the mean, 
and with the Grisson interrupter + 12 per cent. in the 
first set of experiments (Table V. and Curve III.). In the 


second and third sets of experiments (Table VI. and Curves 


IV. and V.) the variations were much greater. Owing 
to the influence of screening and obstacles it is impossible 
to say what the law connecting received current with 
distance actually is, but a consideration of the curves 


obtained by forming the product of the received current 


multiplied by the distance and plotting this product 


T 
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Taste VI.—Distance between Transmitter and 


Receiver neat fishponds. Height of reosiver air wire, 55ft. 
Height of transmitter air wire, 49%, Spark.gap, 7:08mm. 
Mercury interrupter. 


Wave No. 2 (400ft.). 


between Current in |Ourrent in| Produot, |Current in| P uot, 
transmitter | transmitter | receiver, | current receiver, | current 
reeetver.| air wire. Micro- | x Micro- x 

Feet, Amperes. amperes. | distance. | amperes. | distance. 
100 0:501 12 320 1:232 7,910 0-791 
200 0-507 6,435 1:287 4.043 0 809 
500 0:558 4,548 1:364 2.786 0:836 
391 0:551 5 015 1:189 1,881 07736 
400 . 0:541 3. 108 1:245 1.969 07788 
476 0:508 2,442 1:162 1,498 0:714 
1.200 0:541 715 0:901 433 0:646 
457 0:507 8,755 1:259 1,707 0:811 
1,245 0:508 766 0 954 460 0:575 
1,945 0:578 872 1085 536 0:668 
2,238 0:539 358:5 | 0:805 210 0:470 
2 238 0:550 360 0 806 211:5 | 0:474 
2490 | 0:506 285:b | 0:686 168:5 | 0*408 
5,700 0:517 105 0 388 66:5 | 0'246 
4,600 0:558 965 | 0:444 57:5 | 0:965 
6,220 0:563 69:5 | 0:452 42 0:261 


against distance, indicates that in these tests the current 
has decreased in general rather more rapidly than inversely 
as the distance with increasing distances, though nowhere 
near so rapidly as inversely as the square of the distance. 


Micro 
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eceiver Air Wire. 
Current «Distance 


Current m R 


Product 


. 400 500 600 700 800 550 1000 1100 1200 1500 
Distance between Transmitter & Receiver Feet 
Ou&vES V.—Distance between Transmitter and Receiver varied. Receiver 
near Fish Ponds, Position B on Map. Short Range Testa. 

The effect of the obstacles, the trees, is very well shown in 
the product curves as well as the improvement in the con- 
ditions when the transmitter gets out in the open again 
from being directly behind an obstacle. The curves given 
clearly indicate that at close quarters the rate of decrease 
is much more rapid than at greater distances. Within the 
wave-length: distance there is a very rapid decrease, which 
tapers off to a more uniform rate at about three wave- 
lengths in the case of the longest wave used in the experi- 
ments, For the shorter waves the results obtained were 
not so regular, bat an approximately similar law holds. 


(Te be continued, ) 


PERSONAL. 


— 


Mr. W. Fennell has been appointed manager of the Wednesbury 
electricity undertaking at a salary of £180 per annum. 

The President of the Board of Education has (temporarily) appointed 
Mr. 8. Herbert Оох to the professorship of mining at the Royal School 
of Mines, South Kousiugton, vacant by the death of Sir Olement le 
Neve Foster. Mr. Cox was president of the Institution of Mining and 

Metallurgy in 1899-1900. 

The Johannesburg Council has appointed Mr. J, A. McMullen station 

engineer, | 


Receiver Varied. The Yarmouth Town Oouncil have increased the salary of Mr. Р. L. 


Turner, tramways manager, from £180 to £250, and by annual incre- 
mente of £10 to reach a maximum of £250, 

We understand that Mr. W. A. Walker, chief assistant electrical 
engineer to the Kettering Urban District Oouncil, has been appointed 
electrical engineer, in place of Mr. Ё, G. Bakewell, resigned. 

Mr. D. P. Thomson has resigned his position as chief designer of the 
continuons-current section of the British Thomson. Houston Co., 
Rugby, in order to accept a post with the General Electric Oo., of 
Schenectady, N.Y. Before leaving he was made the recipient of 
various presentations, including a complete set of Dickens’s works and 
a cheque from the offi»e staff, and а set of cutlery from the works 


offices, 
нини 


DUDLEY ELECTRICITY ACCOUNTS. 


RE 


The accounts of the Dudley Corporation electricity 
department for the year ended March 31, 1905, show a 
total expenditure on capital account of 277,562. Appended 
are abstracts of the revenue account, balance-sheet, and 
statement of electricity generated, sold, ete. 

REVENUS ACOOUNT. 


Dr. Expenditure. £ sd 
To generation of electricity . 222 + o s oo o os o . 4,008 10 2 
Distribution of electricity ................ —— ! eho М б 
Attending and repairs to publio lampe. ~ oas s ~s wee 26611 11 
Rente, rates, and taxes ................... . 399 18 4 

ent expenses, salaries, to.. 579 10 10 

Special charges, insurances, eto, ..... — 76 5 0 
25,557 6 9 

Balance carried to net revenue account ....„.......„.„.. 5,170 19 9 
£10,707 19 6 

Or. Income, £ s.d, 
By sale of current per meter... . . . 9,200 7 6 
Publio lighting. . ao e... 1,299 18 8 
Rental of motors, meters, et „6 78 1 7 
Bale and repairs of lampe. eerta 92 15 1 
Sale and rendus of other apparatus. = ses san s m 16 7 3 
Sale of oil %% AT 25 15 5 

Ш 

£10,707 19 6 

BALANCE-SHEET. 
Onpital . 66.727 18 3 

ital aocount—mo oans, less repaid... .. .. 56, 

Sundry creditors occ case aeeoo 2 е оо eq ове „„ 4,558 3 0 
due to treasurer. . . $ = >=.» 9,504 0 5 
Zurplus— loans repayments ss. unos eme san s o o os cas eos „ 6,762 1 10 
Revenue acoount—sundry oreditors . . 921 5 4 
Taterest on loans accrued but not paid. .- 232 4 0 
Balance due to treasurer . se. u. —— e... 2148 7 9 
Reserve acoount ......................„ ———— 1,000 0 0 
Net revenue aocount—balanoe of profit ....... es». 1,145 4 4 
| £83,004 210 

Or. Asseta. £ ad 
Oapital acoount—emount e Ced .. 77 563 3 5 
Revenue aecount—sundry debtors for current. 4,902 7 3 
Sandry debtors for rental of motors, eto . ú 58 12 11 
Other debtors „u... es oas san s ues ne nan sos oms s ceos e oan tm I 611 
Stores on hand „ P" — 6557 15 4 

£85,004 2 10 
STATEMENT or ELECTRICITY GENERATED, SOLD, ETO, 
Quantity generated in B. T. U. o mo ooo sen son + me $ — 1,768,586 
Private consumers by meter 364,496 
Quantity soldi Public lamps. .. 199,170 f 1,505,971 
Tramway company 2 1,019,405 
Quantity used on works ое он 140,213 
Total quantity accounted for. . 1,646,184 
Quantity not accounted for. 37 122,408 


Number of public lamps—56 arcs, 222 incandescents. 
Total maximum supply demanded (kilowatts)—lighting 388, 
tramways 850. 


CATALOGUES, ETC, RECEVIED. 


Portative ELECTRICITY.—Portable Accumulators, Limited, 
210, Shaftesbury-avenue, London, W.C., have sent us a price- 
list.of their batteries for phonographs, piano-players, and other 
instruments. 

ALLIANCE. Company's LITERATURE. — Electric coal-cutting 
machinery and variable - speed motors are the subjects 
respectively of two illustrated pamphlets recently issued by the 
Alliance Electrical Company, Limited, 23, Grafton-street, W. 

OVERHEAD Line Mares:1at, evc.—The latest catalogue of 
overhead line material, 2. vit ohgear, eto., from the Electric 
Tramway Equipment Company, 89, Glover-street, Birmingham, 
shows a satisfactory growth of :ће firm's business if the increased 
bulk of this catalogue as comp ared with previous issues may be 
taken as an Indication. 
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THE PACIFIC CABLE CONFERENCE. 


The report of the Pacific Cable Conference, 1905, which 
is signed by the Right Hon. A. Lyttleton, M P., Lord 
Jersey, Sir William Malock, and Sir Sandford Fleming, 
was issued last week as a parliamentary paper. 
appended text of the report the reader will observe that 
the committee consider the agreement between the Common- 
wealth Government and the Eastern Extension Telegraph 
Company should be amended before it is ratified so as to 
make it terminable in 1913. 


In approaching the consideration of the questions referred to 
us in connection with the working of the Pacific cable, we have 
endeavoured to bear in mind that this enterprise was initiated, 
not merely as a commercial undertaking, but also and largely, 
for the purpose of promoting Imperial unity. We have deemed 
it of special importance that this, the first joint commercial 
enterprise promoted by the various self-governing States of the 
Empire, should be carried through with success, and have, 
therefore, aimed at removing all sources of friction between the 
partner governments, and have sought to accommodate such 
difficulties as have arisen in the spirit of reasonable compromise. 

2. We find from statistics furnished by the Eastern Extension 
Telegraph Company and the Pacific Cable Board, which are 
summarised in the appendix to this report, that in the case of 
New Zealand ard all the States of Australia, except New South 
Wales and Victoria, the Pacific Cable obtained approximately 
in the years 1905 and 1904 the share of the total traffic between 
Australasia and the United Kingdom, which was anticipated at 
the time when it was decided to lay the cable; but that in the 
case of the two colonies of New South Wales and Victoria the 
Pacifio Cable has obtained a much smaller proportion of traffic 
then was anticipated ; and we consider that this result must be 
attributed mainly if not entirely to the fact that the telegraph 
company has been granted special wires and has been allowed 
to open offices in Sydney and Melbourne under the New South 
Wales Agreement of Jan. 16, 1901, and the Commonwealth 
Agreement of June 8, 1903. 

5. We do not think that any useful purpose would be served 
at the present time by disoussing the action of the New South 
Wales Government in entering into the above-mentioned agree- 

ment, but it is sufficient to observe that when the Common- 
wealth Government took over the administration of the Postal 
and Telegraph Departments of the various States of Australia 
they found this agreement in existence, and considered them- 
selves bound to recognise and carry it out, unless it could be 
varied by mutual arrangement between the Government and 
the company. Accordingly negotiations to that end were 

entered into, and with a view to the immediate termination of 
the New South Wales agreement and of certain agreements 
with other States it was agreed that concessions should be made 
to the company throughout all Australia, but for a limited term 
of years ouly. 

4. This Commonwealth agreement was made subject to the 
approval of the Parliament of the Commonweslth, to be 
evidenced either by Act of Parliament or by the passing of 
resolutions affirming the agreement in and by each House. 
Such a resolution was passed by the House of Representatives 
on July 29, 1905, and was communicated to the Senate with a 
request for its concurrence therein. The Senate, after discuss- 
ing the agreement at several sittings, finally adjourned the 
ratification on Sept. 8, 1903, with the object of securing that 
the whole matter should first be discussed at a conference 
between representatives of the Governments who are partners 
in the Pacifico Cable, and the Commonwealth Government 
agreed in the following month that such a conference should be 
held, but owing to various unavoidable causes the conference 
could not be assembled until Jane, 1905. In the meantime the 
Australian Government allowed effect to be given to the agree- 
ment by permitting the company to open an office in Melbourne 
and giving them a special wire to that city. 

5. The Commonwealth Government represents that their 
agreement is more favourable to the interests of the Pacific 
cable than the New South Wales agreement, inasmuch as the 
latter was one of indefinite duration, while the former can be 
terminated after a certain date by giving two years’ notice in 
writing ; but we consider it of the utmost importance that the 
date of the termination of the agreement should be settled 
now and not be left for decision in 1913. 

6. Sir K. Barton claimed, in his letter to Mr. Seddon of 
June 1, 1903, that by reducing the term of the agreement to 
а reasonable period, the Commonwealth has obtained for the 
Pacific Cable a very great advantage, which cannot fail to be 
of immense and increasing value," but we feel that this advan- 
tage is not definitely secured so long as any doubt remains 
whether the agreement will or will not be actually terminated 
after it has been in operation for 10 years. We, therefore, 
earnestly trust that the Commonwealth Parliament will not 

ratify the agreement unless Clause 25 ia amended so as to read, 


From the 


* this agreement shall remain in force until Oct. 51, 1915, and 
no longer." The partners in the Pacific Cable will then be 
restored to the position in which they stood prior to the making 
of the New South Wales sgreement, and will then be free to 
determine their polioy unhampered by any agreements arrived 
at by any of the Governments without previous consultation 
with the other partners. 

7. We are advised that the recital in the preamble of the 
Commonwealth agreement, that it is desirable to substitute one 
agreement for certain other agreements, including the New 
South Wales agreement and the similar agreement with South 
Australia, Western Australia, and Tasmania, cannot safely be 
relied upon to prevent the revival of those agreements on the 
termination of the Commonwealth agreement. We, therefore, 
think that an express provision, excluding such revival, should 
have been inserted in the Commonwealth agreement, and we 
trust that such a provision will be inserted before the agreemont 
is ratified. 

8. We understand, from statements made by Sir E. Barton 
in the House of Representatives on the occasion of the ratifi- 
cation by that House of the Commonwealth agreement, that the 
Commonwealth Government has undertaken to grant the 
Pacific cable equal facilities with the Eastern Extension Tele- 
graph Company without any qualification, as soon as they are 
required. We oonsider that the Pacific Cable Board should 
forthwith be given such facilities and that the Board should 
take steps to secure the largest possible amount of Australian 
traffic by all legitimate methods of business competition. This 
would, of course, involve the Board in very considerable 
expense in connection with local offices and with advertising and 
canvassing, and we think it might be left to the discretion of 
the Pacific Cable Board to negotiate an amicable arrangement 
with the Eastern Extension Telegraph Company provided that 
no arrangement be finally concluded without the approval of 
the Governments concerned, nor unless the Commonwealth 
agreement is amended in the manner above suggested. 

9. It has been suggested that the Commonwealth Government 
should reduce their terminal rate to the level of the rate for 
urgent internal messages. The majority of as are of opinion 
that the rate of 5d. per word is excessive, and we trust that the 
Government will see their way to reduce it. 

10. We note that the Australian Government have under- 
taken to remit all customs duties and other charges (as specified 
in Olauee 19 of the Commonwealth agreement with the Eastern 


Extension Telegraph Company), which have been or shail be 


levied on the Pacifio Cable Board, and we hope that the 
Dominion Government will adopt a similar course. 

11. In conclusion we desire to recommend, with a view not 
only to the prevention of any misunderstanding, bat also to the 
maintaintenance of cordial and friendly relations between the 
Governments in respect of the Pacific Cable, that should any 
question hereafter arise in connection with terminal rates, or 
customs duties, or proposed concessions or privileges to any 
cable or telegraph company, or respecting any other matters 
likely to affect the interests of the Pacific Cable, such question 
should be referred to the Pacific Cable Board and the various 
Governments concerned for consideration before any final action 
is taken upon it. | 

12. The Pacific Cable being the first enterprise of the kind 
undertaken by a number of British Governments in partnership, 
it need occasion no surprise if at the commenoement of the 
enterprise some questions should have arisen touching the 
obligations of the various partner governments towards the 
common undertaking, but inasmuch as they fully appreciate 
the far-reaching political consequences attendant on the 
success or failure of the Pacific Cable, we feel assured 
that the fullest possible effect will be given to the foregoing 
recommendations and suggestions which we respectfully submit 
for the consideration of His Majesty's Government snd the 
Governments of Canada, Australia, and New Zealand. 


The traffic statistics appended show a grand total of 
2,784.220 words in 1904 (Esstern 1,889,359 and Pacific 
Cable 894,861), as compared with 2,636,357 words in 1903 
(Eastern 1,824,597 and Pacific Cable 811,960). 


- 


TRADE NOTICES AND NOVELTIES. 


Ferranti Single-Phase Transformers, 

The accompanying illustration (Fig. 1) represents a Ferranti 
50-Kk w., 2,000-volt, single-phase power transformer of a design 
which is the outoome of the company’s long experience. The 
magnetic circuit of this transformer is of the core type, the 
sheet steel used in its construction being selected for its low 
hysteresis loss and freedom from ageing effect. Prolonged 
tests have shown that the loss due to hysteresis In this metal 
does not increase with time. The construction of the core is 
shown in Fig. 2. The joints are imbricated, and the core is 
held between brasa clamp plates secured by bolts. The yokes 


049 


are pressed between cast-iron yoke plates and the whole trans- 
former supported between top and bottom plates by means of 
steel hanging bolts. The mechanical construction is thus very 
strong, while the electrical сео results in good regulation. 
The drop on inductive load is kept low by sandwiching the 
windings—that is to say, the primary winding is partly inside 
and partly outside the secondary. Another point worthy of 
note is that the maximum efficiency is arranged to be at three- 
quarter load, this belng thought the most suitable for the 
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FIG. 1—Ferranti Single-Phase Transformer. 


majority of electricity supply works. Particular care is also 
taken to secure ample cooling surface, air ducts being left 
between all the coils and between the coils and core, so that 
the otherwise inaccessible interior parts are efficlently ventilated. 
A maximum temperature rise of 45deg. C. above the surrounding 
atmosphere after a full-load run of eight hours is guaranteed. 
Transformers of similar design and construction are made by 
Messrs. Ferranti, Limited, in eight standard sizes, ranging in 
output from 50 kw. to 24 kw., for four voltages—viz.: not 
exceeding 2,500 volts, 5, volts, 7,500 volts, and 10,000 
volts respectively. They can all be contained in the firm's 
standard patterns of ventilated covers, sub-station tanks, street 


FIG. 2.— Core of Ferranti Single-Phase Transformer. 


tanks, or simple watertight tanks, provided with glands for the 
cables as may be desired. 


The Ratqua” Rail Anchors. 


Illustrations are given herewith of the ‘‘Ratqua” rail 
anchors. These anchors are made intwo types. No. 1 consists 
of a foundation plate in the form of an H.iron, the top flange 
of which at one end is turned up and over to make a forked 
grip on the bottom flange of the girder rail, and at the other 
end is slotted to take the fork of the ‘‘ locking plate." This 
latter is formed so as to fit the outside of the girder rail, and 
when **locked " into the slot of the H-iron, is bolted with a 
single bolt to the web of the rail. No. 2 consists of a founda- 
tion plate in the form of an H-iron, the top flange of which is 
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slotted at both ends. It carries two ©“ ioo tes," one on 
either side of the rail, both of which are bolted up to web of 
rail by a single bolt. This type of anchor is favoured by some 
engineers owing to the extra atiffaess it gives to web of rail. 
As in the case of No. 1," the tighter the locking plates" 
are bolted up the tighter the grip of anchor on rail Ic is 
claimed that both these types of anchor enable a rail to be 
taken out and replaced by simply removing the ‘‘ locking 
plates," which o tion in no way disturbs or shakes the 
H- iron plate in the concrete foundation. Moreover, the bolts 
are accessible, and not buried in concrete. In new track it has 
been found from actual experienoe that four anchors to each 
45ft. length of rail are sufficlent to prevent ‘‘ чан лм 
is to say, one at 2ft. бїп. from each end of ай and the other 
two at a distance of 13ft. Ain. a oentre to oentre. The 
" Ratqua No. 2" anchor is specially recommended for use on 
an existing track which has been laid without anchors, and is 
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The Ratqua No, 1" Rail Anchor. 


showing signs of pumping. Messrs. Hurst, Nelson, and Oo., 
Limited, Motherwell, are the sole manufacturers. We are 
indebted to the Ratqua Rall Anchors, d, Victoria-terrace, 
Edinburgh, for the above particulars. 


Lightning Arresters. 

Some interesting information about lightning arresters for 
alternating and oontinuous current circuits is contained in 
pamphlet No. 182, just issued by the British Thomson-Houston 
Company, Limited, Rugby, to supersede Nos. 113 and 70. 
Tramway and railway motors are y exposed to danger 
from lig tning discharges, as tho frames are alwa 
to . Discharges may take place from the line to earth 
conductors simultaneously at several points, and under these 


The “ Ratqua No. 2" Rall Anchor. 


conditions the generator current, though nob of sufficient 
E.M.F. to start an arc across the air-gap of the arrester, is 
capable of maintaining one or several aros started by the 
lightning discharge. These aros, if continued, would not only 
destroy the arrester, but would in many cases permit such an 
excessive flow of current as to overload or destroy the generator 
or other apparatus. Provision has been made in B.T.H. 
lightning arresters for extinguishing the arcs which would be 
formed in this manner. The company’s alternating-current 
lightning .arresters consist of a group of metal cylinders 


(Fig. 1) arranged with short air- gaps between them, 
and with a non -inductive resistance series with the 
air-gaps. The action of the arresters is de ent upon the 


coo effect of the metal cylinders, alded by the perlodic 
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passage of the generator current reat zero value, and on the 
non-inductive series resistance being of sufficient value to limit 
the flow of the dynamo current, but not sufficient to impede the 
progress of the lightning discharge. These arresters have been 
standardised for all voltages up to 25,000 volts, and they have 
been designed for and successfully used on line voltages up to 
60,000 volts. Owing tothe fact that under numerous conditions 
destructively high potentials may exist between conductors on 
alternating-current circuits, it is often necessary to arrange a 
discharge path between the conductors, as wel as from con- 
ductors to earth. A special arrangement of arresters has been 


Fic. 1. —B. T.H. Type GE" Alternating - Current Lightning Arrester, 
2,000 Volts, Double Pole. 


designed for this purpose, known as the ‘‘ multiplex " arrester, 


the connections of which are shown for the particular case of 


a three-phase circuit in Fig. 2 herewith. The feature of the 
multiplex arrester, as contrasted with star or delta connected 
arreaters for use on systems where the mid point is not earthed, 


is that suitable protection is afforded at the same time both for 


discharges between phases and for discharges to earth. Star- 
connected arresters do not provide adequate protection between 


phases, whilst delta-connected arrestera do not provide for 
The construction of an arrester for 


discharges to earth. 


F16.|2. —B. T. H. Type Е” Alternating-Current тарану Arrester, with 
Multiplex Connections for 12,500 Volts. 


oontinuous - current circuits involves the same general principles 
as an arrester for alternating-ourrent cirouits, but in view 
of the fact that it is much more difficult to rupture 
а oontinuous-ourrent arc than an alternating-current arc, 
some additional means are necessary for breaking the arc 
after a discharge has taken place. 
of lightning arrester, as supplied by the British Thomson- 
Houston Company, has been found to be most reliable for this 
service. The arrester consists of a single spark gap with a 
non-inductive resistance in series therewlth to limit the 
discharge current. The spark gap is protected by the well- 
known magnetic blow-out, the coil of which is a shunt to 


a portion of the non-inductive resistance. 
discharge passes directly through the spark gap and resist- 
mt 


follow the lightning discharge 


The magnetic blow-out type 


The lightning 


ground, and should any current fro e generator 
and tend to maintain the arc, such 
current will pass through the blow-out coil and produce a strong 
magnetic-field, thereby blowing out the aro. The magnetic 
blow-out arrester is furnished for lighting and power circuits 
from 60 to 375 volts, for railway and power circuits from 250 to 
850 volts, and for series aro circuits from 2,000 to 6,000 volts. 
The box and cover of the arrester are made of glazed poroelain, 
and the spark-gap terminals are threaded, and attached to the 
lid of the box, thus affording a ready method of adjustment, 
positive grip on the yo and easy access for inspection 
and cleaning. 


COMPANIES' MEETINGS AND REPORTS 


GREAT NORTHERN AND CITY RAILWAY. 


The f.urteenth half-yearly meeting of this 3 was held on 
the 4th inst. at the Westminster Pslace Hotel, S. W. 

The Fart оғ LAUDERDALE, in moving the adoption of the report 
and accounts, stated that the receipts from all sources had increased 
by £9 730 during the six months ending June 30 last, as compared 
with the half-year ending Dec. 31 last. The average earnings per 
week were £1,778, as against £1,404 during the same period, showing 
sn average increase of £374 per week. The passenger traffic was at 
at the rate of 245,850 per week, as egainet 201,062, or an increase of 
44,768. These figures were exclusive of season tickets, and were 
most encouraging Вірге the opening of the line they had had a 
continuous increese, and he hoped that would be maintained in the 
future, He was glad thet building operations in the districte between 
Wood Green and Tottenham were being extensively carried out. This 
all contributed additionel traffic to their line, seeing that they had 
formed very convenient connections at Finsbury Park with the tram- 
way services of that district. The arrangement for three-rate season 
tickets was in full operation, and payments were regularly made by 
the Great Northern Railway Oo. tə this Company. Не wished to 
sey, as the question was asked at the last general meeting in 
regard to the working expenses that the rate payable to Messrs, 
Peareon on thie account, and until the Company took over the line, 
was 50 per cent. of the gross receipts. He did not see at present 
why, when they took over the line, this should be exceeded. 
Of course, they must clearly understand that whether this would 
really be so or not, must depend materially upon the increase or 
otherwiee of the traffic; meanwhile, Messrs. Pearson had informed 
them that the ratio of working expenses to grose receipts had 
diminished. Since the opening of the line they were in the position 
which enabled them to deal with a large increase in traffic. without 
materially affecting the working expenses. The number of passengers 
carried per car mile had increased from 5°66 to 7:08 as compared with 
last year. Provision was being made for additional rolling stock to 
meet the demands of the expected increase in the winter traffic. Con- 
tracts had been given for the supply of additional cars, avd these 
would be delivered from time to time, commencing in October next, 
The directors were still of opinion that the extension to Lothbury 
should be proceeded with as soon as the raising of the necessary 
capite] admitted of thie b:ing done. 

The repcrb was unanimously adopted. 


ance to the 


TYNESIDE TRAMWAYS. 
The half-yearly meeting of this Oompany was held last week at 


| Newcastle, Lord Armstrong presiding. 


The report stated that the surplus of receipts over expenses was 
£3 151. 10a. 3d., which, with the balance from last half-year of 


| £58. бе. 10d., made а total to the credit of profit and loss account of 


£5,209. 17s. 1d., and after deducting interest for debentures, loans, 
eto., there remained an available balance of £1,604. 9s. 2d. Out of 
this the directors proposed the payment of a dividend at the rate of 
2 per cent. per annum, lesving £266. 14s. to be carried forward. 
Notwithstanding thé electrification of the North-Eastern Railway, 
the surplus of traffic receipts over working expenses shows a material 
increase compared with any previous half-year. The sanction of 
Parliement has been obtained. to the issus of the remaining capital of 
the Oompeny, either as preference or ordinary shares. e question 
of depreciation will, es heretofore, be dealt with at the close of the 
financial year. 
The report was adopted. 


CHLORIDE ELECTRICAL STORAGE. 


The report for the year ending June 30 shows a trading profit of 
£27,298. 5e. 5d. After deducting debenture interest, depreciation, 
and interim dividend on preference shares, the available balance for 
the year is £4,965. ба. 11d., to which must be added £7,013. 130. 4d. 
brought forward from last year, making a disposable balarce of 
£11,979. Os. 3d. The-directors propose the payment of a dividend 
of 6 per cent. on the preference shares for the financial year, less 
interim dividend already paid, and a dividend of 8 per cent. on the 
ordinary shares, free of income tax, together amounting to £4,520, 
and to carry forward the balance £71,059. Os, Id. The retiring 
directors are Mr. W. Bannister and Mr. J. de Berniere Smith, who, 
being eligible, offer themselves for re-election. The auditors, Meters. 
Parkinson, Mather, and Oo., chartered accountants, also offer them. 
selves for re-election. 
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LIVERPOOL OVERHEAD RAILWAY. 


The half-yearly meeting of this Company was held at Liverpool on 
Tuesday. Sir William Forwood presiding. 

The CHAIRMAN stated that for the first time in the history of the 
Company they had been unable to pay a dividend on the ordi 
shares, The railway had been most sucoessfaül in promoting an 
assisting trade and cheapening the expenses of the port, It would 
have been of still greater service to the port if the Dock Board had 
i раце it being constructed for goods as well as passenger traffic. 

tensions of the line had been carried out from time to time, all proving 


valuable feeders, and there was no doubt that but for the introduction of 


. the electrical tramways ayetem by the Corporation the prosperity of the 

railway would have oontinued, and to-day it would have been one 
of the most flourishing conoerns in the country. Little did the 
directors think that the most up-to-date method of traction would so 
soon have to give place to the electric tramway. That, unhappily, 
was their misfortune ; but they had not stood idly looking on and 
taking this competition ‘' ying down.” They had done their utmost 
to remodel their methods, by accelerating the service and lowering the 
fares, in which direction they had gone as far as was prudent. Last 
half. year they carried nearly 44 million passengers, the reduction from 
. the beat half-year being only 255,000 passengers, but the reduced fares 
gave them a considerably smaller return. They also suffered keen 
competition from the electric service on the Lancashire and Yorkshire 
Railway at the north end of the overhead system. In the endeavour 
to recoup their losses they were arranging for a through service of 
trains on the Southport line, which they hoped would restore a good 
part of the traffic they had lost, 

The report was adopted. 


CAPE TOWN CONSOLIDATED TRAMWAYS AND LAND. 


The fourth ordinary general meeting was held at the offices, 1, 
London-wall-buildings, Baron Emile B. d'Eclanger presiding. 

The OHAIRMAN reviewed the position generally, and quoted figures 
to show the severe period of industrial oppression through which the 
district was passing. 

The report waa adopted. . 

A resolution wss afterwards passed approving the arrangements 
made by the Board for obtaining from Мога. Erlanger and Oo, and 
` Meears. Wernher, Beit, and Oo., in equal shares, a loan, as and when 
. required, to the amount of £26,000, carrying interest at 6 per cent. 
per annum, and authorising the directors to borrow from the same two 

ms any further sum which might be necessary for the Company’s 
. purposes, 


NEW COMPANIES REGISTERED, 


Patent Electric Carbon 


ising Co., Limited.—Oapital, £2,000. 
Objects: To acquire patent No. 4 595 of 1905, granted to В. Roberts, 
of the Observatory, Liversedge, Yorks., or any other patents relatin 
to electric or other prooesses of carbonising wool waste, nails, rege, an 
fibrcus substances, and to turn to account the same. 


North Melbourne Electric Tramways and Lighting Co., 
Limited.-.Capital £200,000. Objects: To acquire the benefit of an 
Order in Council of the State of Victoria and its dependencies, entitled 
the ''Tcown of Essendon and the Borough of Flemington and Ken- 
sington Eleotrio Lighting and Power Order, No, 21, 1904," and of a 
fai ther Order in Council, made on May 4, 1904, under the authority 
of the Tramways Aot, 1890, relating to the construction of electric 
tramways in the town of Essendon and the borough of Flemington 
and Kensington, and to carry on the business of engineers, 
electricians, etc. Registered office: Worcester House, Wslbrook, E. O. 

Illuminated Signs, Limited.—Oapital, £35,000. Objects: to 
carry on the business indicated by the title and that of electricians, 
suppliers of пав and power, Registered office: 21А, Manor-street, 
Olspham, S. W. 

E. Brook, Limited. —Oapital, £5,000. Objecte: to acquire the 
business of electrical engineers carried on at Threadneedle-street, 
Huddersfield, by E. Brook, and to carry on the same and tbe business 
of manufacturing electricians, mechanical engineers, eto. Registered 
office: Threadneedle-street, Huddersfield, i 


Liens Registered. 

Northern Counties Electricity Supply Co., Limited. — А trust 

deed dated July 14, 1905, t» secure $100,000 debenture stock, created 
by resolution of July 3, 1905, has been registered. Property charged : 
The company's freehold and leasehold landa and hereditaments at 
Cowpen Quay, Alnwick and Hirst, all in Northumberland, at Mer- 
rington, Felling, Shildon, Hartlepool, Heworth and Hebburn, all in 
Darham, and at Thirsk and Malton, both in Yorkshire, and its other 
assets, present and future, except uncalled and unpaid capital. 
Trustses—C. Emmott, Snow Hall, near Darlington; Mejor G. F. T. 
Leather, Hiddleton Hall, Belford, Northumberland; and F. Millburn, 
. 6, Fenham-terrace, Newoastle-on-Tyne. 
' Electric Light Insurance and Maintenance Co. (1904) Limited. 
A charge on 160,000 electric lamps, dated July 27, 1905, to secure 
£500, has been registered, Holders: Wm, Whiteley, Limited, West- 
bourne-grove, W. 

Ferranti Limited, Hollinwood, near Manchester. Trust deed, 
registered Aug. 9, for securing £100,000 first mortgage debenture 
stock; trustees: Н. R. Boyce, Winchester House, E. O., William 
Jones, of Manchester; charged on leasshold property at Failsworth 
and Manchester, the undertaking, and all other property and assets, 
present and future, including the uncalled capital; and debenture 
registered Aug. 9, for £50,000; holders: Parrs Bank Limited; 
charged similarly to the above debenture stock, but subject thereto. 


LEGAL INTELLIGENCE. 


DUST DESTRUCTOR. 


In the Ohancery Division last week Mr. Justice Farwell heard the 
action brought by the Attorney-General to restrain the Pontypridd 
Urban District Council from using any pert of a plot of land situate at 
Gwern-y-gerwn, Treforest, near Pontypridd (w was aoquired by 
the Urban District Oouncil in 1902 from the trustees of the late Lady 
Llandover's wH] for the purpose of erecting a station for generating 
and supplying electric energy) for any other purpose than that for 
which it was acquired, and in particular to restrain them from erecting 
a dust destructor on a on of the land which the trustees allege 
will cause a nuisance and deteriorate the value of the Llandover estate 
pro rty in the neighbourbood. 

Mr. ANKWERTS, K. O., for the defendants, contended that the 
destructor was admissible as part of the electric station plant because 
it was by the heat produced by the destructor that the necessary steam 
boilers of the station would be worked in the production of electricity. 
The learned counsel cited several authorities in support of his 


contention. 
His LoRDsHIP, in giving judgment, said that the proposition by 
the defence that they power to use the land as they proposed was 


very wide-reaching and entirely contrary to the powers given to the 
Council as to the supply of electricity. He could not а that 

rinciple to the t case. He could find nothing in the Electric 
E hting Aot which would allow him to treat them other than separately, 
ind he, therefore, held that the action of the defendants was ultra 
vires, but he granted an injunotion кош. т costs, but he 
made an order for no costs on the question of nuisance. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Bophia.—The District Finance Commission require tenders for 
telegraph material by Avg. 25. 

Florianepelio (Brazil)—The Municipality require tenders for the 
lighting of the town by Oct. 2. 

Turn-Severin (Reumania).—The Mayor invites tenders for the 
electrio lighting of the town. Tenders by Sept. 10. 

Pen —The Urban District Oouncil invite tenders for 
(Section A) permanent way. Tenders by 12 noon on Sept. 8. 

Olympia 1905 Exhibition.—The Eresutive Committee invite 
tenders for the loan or hire of 300-kw. direct-coupled steam set. 

Edinburgh.—Tenders are invited for the electric lighting inetalla- 
tion at the m buildings, High School Yards, Edinburgh, for 
the Lord Provost, Magistrates, and Council. Tenders by Sept. 11. 

Paris,—The Post and Telegraph Department require tenders for 
rubber-ineulated copper wire. Tenders to above, 103, Rue de Grenelle, 
by Aug. 24. 

Madrid.—The Public Works Department ш tenders for the 
construction and working of an electric tramway in Zaragoza. Tenders 
by Sept. 12. 

Madrid.—The Publio Works t require tenders for the 
construction and working of an electric tramway in Malsgo (Malaga). 


Tenders by Aug. 19. 


Swansea. —The Corporation invite tenders for switchboard, trans- 
former pillars, transformers, switchgear, etc. Tenders by noon on 
Aug. 26. See advertisement. 

Taunton. —The Corporation invite tenders for а water-tube (straight) 
marine-type boiler, superheater, economiser, pipe extensions, eto. 
Tenders by Sept. 2. See advertisement. 

Acton.—The Urban District Oouncil invite tenders from manufac- 
turers for the supply of aro lamp carbons and house fuse-boxes for a 
period of 12 months, Tenders by Aug. 21. 

Larne (Ireland) —Tenders are invited for lighting the public 
streets and roads of the urban district of Lerne by means of coal 
or electricity for three years from Aug. 1, 1906. Tenders by 10 a. m. 
on. Sept. 2. 

Alicante (Spain). —The Harbour Board (Junta des Obras del Puerto) 
require tenders for two electric cranes, capable of lifting 10.000 ko. 
and 1,500 ko. respectively. Tenders by Sept. 15. Estimate, 
107,010°10 pesetas. 

Chelmsford.—The Town Oouncil invite tenders for lighting the 
public streets and public clock within the borough with electricity, 
gas, or other illuminating power for three or five years from March 26, 
1906. "Tenders by Sept. 8. 

Earsdon (near Newoastle-on- Tyne). —The Urban District Council 
invite tenders for work in conneotion with the electric lighting of part 
of the district, "Tenders by Aug. 18 to Mr, Alfred Dale, clerk, 85-86, 
Howard-street, North Shields. 


Paris.—The Waterworks Department of the Municipality require 
tenders for supply and ereotion of motors, pumpe, and generators for 
the proposed waterworks at Ohantilly. For particulars apply to above 
authority. Tenders by Ost. 12. 


Stalybridge.—The Stalybridge, Hyde. Mossley, and Dukinfield 
Tramway and Electricity Board require tenders for the supply, delivery, 
and erection at the Stalybridge sub-station of a 400-kw. motor- 
generator, together with the necessary switchgear for same, 


Merthyr Tydfil.—Toenders are invited by the Urban District 
Council for the erection of refuse destructor plant capable of on 
burning 120 tons of refuse per day, together with all buildings 
contingent works connected therewith. Tenders by Sept. 1. 


THE ELECTRICAL ENGINEER, AUGUST 18, 1906. 


245 


Ashten-under-Lyne.—Tho Electricity Committee invite tendere for 
(Section A) one 600-kw. direot-current generator ; (B) one water-tube 
boiler with superheater, to be worked in conjunction with a refuse 
destructor ; (O) two superheaters for Lancashire boilers. Tenders by 
18 noon on Sept. 2. See advertisement. 


Erdington.—Tenders are required for the construction of Section 
No. 1 of the Erdington tramways, comprising the laying of the per- 
manent way, including copper bonding, wood block paving, and other 
works incidental to the laying of about 24 miles of double-track tram- 
way, for the Tramway Committee. Tenders to the joint engineers, 
Mr. Robert Green (of Messrs. Pritchard, Green, and Oo.), of 37, 
Waterloo-street, Birmingham, and Mr. Herbert H. Humphries, engi- 
neer to the Council, Public Hall, Erdington. 


Municipal Board of Mussoorie (India) —Ihe Municipal Board 
invite tenders for the supply, delivery, and erection at sites, in con- 
plete working order, of the following plant: (a) steel power pipes ; (5) 
water-motors; (c) alternators with exciters ; (d) switchboards with 
instruments and apparatus ; (e) transformers; (/) induction motors ; 
(9) Be ; (h) workshop machines. Also for the supply and delivery 
of the following : (a) bare copper wire for overhead mains; (b) insulators 
and lightning arresters ; (c) arc and incandescent lampe; (d) telephone 
equipment; (e) workshop tools; (/) general stores. Specifications, 
form of tender, and general conditions can be obtained on application 
to Mr. О. Н. Shanan, municipal electrical engineer, Municipal Office, 
Mussoorie, India (telegraphio sddress, Shanan, Mussoorie), on payment 
of a deposit of Rs.75 (£5), which amount will be returned on receipt 
of a bons fide tender. Tenders by Oct. 23. See advertisement in 
previous issue. 


RESULTS OF TENDERS. 


Manchester.—The Oorporation have accepted the tender of Veritys 
Limited for their '' Aston " motors for the 2, 5, and 44 h. p. sizes. 


Darlington.—The Corporation have accepted the tender of W. K. 
Dove and Oo, ſor Aston motors, to be supplied by Veritys Limited. 


Bareda.— The tender of Rowland Oarr and Oo. for the supply of 
arc lamp columns and oarriers has been accepted by the Huzur Public 
Works Department for Baroda State. 


Middlesex.—The County Asylum Authorities have placed with the 
Hart Accumulator Oo., Stratford, London. the order for renewing 
battery at Wandsworth Asylum with 112 of their standard lighting- 
type cells. 

Burton-uponm-Trent.—The following tenders have been accepted 
for alterations and additions to the electric lighting, and aleo for 
alterations to be made to the heating sppsratus at the town hall: 
Gough and Felgate, Uzbridge-street, Burton-apon-Trent, heating, 
£138. 14. 9d. ; J. Richards, High-street, Burton-upon-Trent, elec. 
tric lighting, £199. | 

Islngtem.—The Borough Council have accepted the following 
tenders : Willans and Robinson, one 1,500-kw. steam turbo-generator, 
exciter, condensing plant, etc. (the alternator to be of Dick-Kerr’s 
manufacture), 9.550 ; Balcke and Oo., one natursl-dreught oooling 
tower in two sections, £1,118 ; John Spencer, Limited, t. of 20in.- 
diameter steel rivetted pipe for circulating maine, together with 
18 bende of the same diameter, £466. 18e. 

Grimsby.—The following tendera have been received for electric 
lighting of the new highways yard : 


Oentral Electric Oo, ............ ON Tt TE £96 4 0 
D. J. Dolby (Kedi 9659060090090 AELE] Cee ee рә ee г 6 BE 6 Os з OO 94 9 10 
Robinson end Emerson — 89 15 0 
Northern Electrical OOo. --. 85 0 0 
A. О, Dickens and Oo., Grimsby (accepted) w ...... == s =s ...... 68 14 0 


Accumulators. —The A. B. P. Accumulator Oo. report the following 
orders: 27 cells, 82 type, 7 plates, 210 ampere-hour battery, for Riston, 
Lancashire ; 55 cells, 83 type, 9 plates, 280 ampere-hout battery, 
for South Wales ; 58 cells, 89 type, 21 pletes, 700 ampere-hour battery, 
for Pudsey, Yorkshire ; 230 celle, 86 type. 15 pist, 490 ampere-hour 
battery, for India; 254 cells, 86 type, 15 plates, 490 am 
battery, for Indis ; and also a maintenance contract from 
staple Town Oouncil for five years, at £120 per year. 


Grimsby.—The Highways and Public Works Committee have 
received the following tenders for the fixing of an electric pump in the 


Doughty subway: 
W. fl. All 1 


-hour 
e Barn- 


en and Son... 3 æ... 2101 0 0 
Orompton and (o — —— € 2.2. 88 0 0 
D. 4. Dolby. eu o dcs re reote мз ——— em 8110 0 
A. O. Di .... nens p 83 59 8 0 
Gwynne and Oo....................—....... —ÁÁ (T =- 95 0 0 
Iodiarubber and G. P. Telegraph Works. 98 0 0 
Northern Electrical Oo. ............ Tee eee Ta, 0- 0 
Pulsometer Eogineering Co.. T———— —— wince 96 0 0 
Mather and Platt rein — сыт —— 00710 10 


Port Louis (Mauritius).—Mossrs. Johnson and Phillips, of Old 
Oharlton, Kent, have obtained the complete contract for the power 
generating plant and high-teneion overhead transmission line for 
transmitting the energy generated over a distance of four miles for 
Port Louis, Mauritius, which includes the following plant: 2,700 foot 
тип of 34in, diameter steel water pipes and fittings; 75-kw. single- 
phese alternator, with exciter, di coupled to Pelton wheel of 
103 b. h. p.; main and distributing switchboards ; high-tension trans- 
mission line material, cons sting of steel poles, overhead line wire, 
porcelain insulstors for carrying line wire, lightning arresters, eto. ; 
two 40-kw. single-phase transformers for transforming down to low 
teusion ; low-tension network main for street lighting, consisting of 
bare overhead line wire, insulators for carrying same, insulated cable 
for connecting to. street lights; 1,000 incandescent lamp brackets, 


complete with necessary fittings and lamps for fixing on posta, 


BUSINESS NOTES. 


TRACTION. 

Perth.—It is reported that the cars are ready for delivery as 
originally designed. 

Belfast.—The work of reconstructing the central pertion of the 
tramway systenr was commenced on Wednesday. 

Bombay.—The introduction of electric traction on local traine in 
Bombay is being discussed. — Indian Engineering. 

Dundee.—A poet-card piébiscie is to be taken on the question cf 
Sunday running, all replies to be sent in by Sept. 2. 

Hastings.—There was a big rush for the trame round about Bank 
Holiday. From Aug. 4 to 10 no fewer than 186,896 pastengers were 
carried, 

Bath.—The Rural District Council and the promoters of the 
Lansdown light railway have practically agreed upon terme for road 
widenings. 

Huddersfield:—The Tramways Oommittee have resolved to.ask the 
Council to pay the employés at the rate of time and & quarter for 
Sunday labour, 

Weymouth. —Apparently the Town Oouncil have not yet made up 
their minds ag to applying al poren to construct an electric tramway, 
the matter having been ref to committee. 

Cleokheatom.—The Board of Trade have intimated that they sre 
unable to assent to the application of the British Electric Traction Oo. 
for leave to sbandon their Spen Valley scheme, The company bas 
been granted a month to make further arrangements. 

Birmingham.—The tramweys extension scheme entered upon 
another phage on Monday, when the process of reconstructing the line 
in Hurst-street, south of Bromsgrove-street, was commenced. 

Musselburgh.—The success of the electric oar service has been 
quite beyond the expectations of the management, and now after only 
nine months’ ёга сап extension of carshed acoommodation is required. 
Four new cars, just delivered, make a total of 14 at the дерд, 

Dewsbury.—On the Dewsbury, Batley, and Birstall steam tram. 
ways, the first of the kind establisbed in this country, the final journey 
with that form of traction was made last week. The roads are now in 
the hands of workmen, who are preparing them for electric traction. 

Netification.—A communication appeared in the Press the other 
day from Mr, W. Gentry Bingham, 80a, King'e-road, Brighton, to the 
effect that the transfer of the electric lighting and tramways concession 
to the Bombay Electric Supply and ways Co, is subject to his 
approval. 

Pontypridd.—On Saturday night the electric car service was 
brought to a standstill, owing to one of the overhead wires becoming 
disarranged. Mr. Teasdol, the engineer, was fortunately passing at 
the time, and at onoe took stepe to have the wire repaired, which wss 
done in a comparatively short time, ! 

Felixstowe,—The trial trip of the three new electric cars which 
are to run on the new pier at Felixstowe took place on Monday morn- 
ing, Mr. Lambert, the electrical onginoer for the Ooast Development 
Oorporation, being present. The trip was perfectly satisfactory, end 
the Board of Trade inspection is expected to take place in a day or two. 
. Sunderland,—The tramway company are pushing their extension 
rapidly forward, and it is expected that in a very short time electric 
trams will be running direct from Sunderland to Hetton, by way of 
Honghton-le-Spring. The company have only been at the work for 
six weeks, and in that time they have made a lot of progress, The 
rails are now laid practically into Hetton. 

Light Railways.—The Board of Trade have confirmed the follow- 
ing orders made by the Light Railway Commissioners: Bath Electric 
Tramwaye (Light Railway Extensions) Order, 1905, authorising the 
construction of a light railway in the rural districts of Bath and of 
Keynsham, in the county of Somerset, being an extension of the 
existing and authorised undertaking of the Bath Electric Tramways, 
and the County of Middlesex Light Railways (Extension of Time) 
a 1905, amending the Oounty of Middlesex Light Railways Order, 

Blackpool and Fleetwood Tramroad.—The report for the half- 
ear ended June 50 lait states thet, including the sum brought 
orward from last half-year, the balance of profit, after providing for 
debenture interest, is £35,852, and the directors recommend a dividend 
at the rate of 4 per cent. per annum, which will absorb £3,000, 
writing off a sum of £500 to depreciation reserve and £288 to 
general reserve, leaving a balance of £64 to be carried forward. 
The number of passengers carried during the half-year was 802,160. 
Receipts from all sources amounted to £10,389. 

Stookport.—Oolonel von Donop, representing the Board of Trade, 
Tast week inspected the new Lord-street line, a special car contsining 
the inspector, members of the Tramways Committee, and officials, 
running over the new line, which is a comparatively short length. 
The inspector expressed himself as satisfied with the trial. Much 
satisfaction has been caused in Gorton and district now that thé Urban 
District Council has been authorised to lay new tramways along 
Reddieh-lane, Hyde-road, Wellington-street, and Gorton-lane, By the 
шт route Stockport will be connected with Reddish, Gorton, Open. 

aw, eto. 


- 


Gosport.—At the meeting of the Urban District Council a letter 
was read from Mr. J. F. Glenn, engineer to the Provincial Tramways 
Oo., with regard to the tramway scheme, Mr. Glenn explained that 
the Stoke-road line would be commenced in about three mon ће’ time, 
and with regard to the Fareham line, he pointed out that the company 
had considerable difficulty with the War Department in respect to a 
piece of land near the present terminus. The price demanded by the 
Wer Department wae something like £2,250 ап acre, aud ae that жы · 
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quite impossible he had decided to lay the lines at the side of the road 
as near to the War Department hedge ae possible. 

Leeds. — Some members of the Tramways Committee visited 
Calverley the other dey and looked over the route of the proposed 
tramway between the village and the Leeds boundary at Rodiey—the 
present terminus of the municipal system. The Oalverley District 
Oouncil have obtained e provisional order for constructing пашазе 
in their area, but they are inviting the Leeds Corporation to take 
over these powers and extend ite own system along the mile and a 
half of roadway between eg Дана Oalverley village. Nothivg 
definite has been settled, but the mways Oommittee, which is said 
to be favourably disposed towards the scheme, will shortly have the 
matter before it. 


Salford.—From the annual report, just to hand, of the Oorporation 
trams for the дэт ending March 31 we observe that the income 
amounted to £209,672, leaving a gross profit of £74,780. Oat of 
this capital charges, etc., absorb £38,105, a sum of £16,168 is 
accounted for by rents paid to other authorities, £8 934 is placed t> 
depreciation acconnt, and £13 COO is handed over to the borough fund. 
The car miles were 4 884 590; the passengers, 39,213,560; units of 
energy consumed, 6,927,805; average traffic revenue per mile, 10 29d.; 
average working expenses (excluding power) per mile, 4:514.; aversge 
working expenses (including power) per mile, 6°62d.; percentege of 
expenses to receipts, 64 per cent. It is gratifying to note that the 
figures as to traffic show а steady increase, 

Sheffeld.— At the meeting of the City Council the lord mayor 
proposed a resolution to appoint a committee to consider the subject of 
the tramway finanoes, and particularly the question of the adjastment 
of fares, end the further development of the tramway undertaking. 
His Lordship expressed the opinion that the adjustment of the fares 
was absolutely necessary if the finanoes of the undertaking were to be 
maintained on а sound basis, There was no tramway system in the 
kingdom which carried its passengers so far for Id. as they did in 
Sheffield, with the result that the revenue was insufficient to meet the 
proper charges for renewals, Eventually the following resolution was 
carried: That the question of tramway finance, and particularly the 
adjustment of farea, and ite relation to the future development of the 
tramways undertaking, be referred to the Tramways Committee with 
iustruotions to report thereon." 


Leith.—The Board of Trade inspection of the first section of the 
new electric tramway system in Leith was made on Saturday by 
Colonel Von опор, among those present being Mr. James More, 
tramways engineer ; Mr. W. P. Rutherford. electrical engineer ; Mr. 
John Wilson, tramways manager; and Mr. W. Relph, assistant tram- 
ways engineer, After Oolonel Donop had inspected the car at the 
depót, the journey to Crai/ghall-road was begun. At one or two places 
on the route, Colonel Donop had the car stopped in order to examine 
and make inquiries regarding details ef the overhead equipment, and 
the placing of the poles, Everything “о satisfactory, and after 
the car was taken back to the foot of Leith-walk, and thenoe again 
over the Leith-walk section to Pilrig, Colonel Donop, it is uuderstood, 
expressed himself satiefied with the inspection. It is probable that 
cars will be running on a part of the system: this week. 


Parliamentary Bills.—At the eleventh hour the North-East 
London Railway Bill, to which we referred last week, was agreed to 
by the House of Oommons and allowed to be proceeded with, the 
Lords’ amendments being acquiesoed in. The Newry, Keady, and 
Tynan Light Railway Bill was aleo psssed. The Tramways Orders 
Confirmation (No. 1) Bill csme before the Committee on Unopposed 
Measures last week, the Deputy-Ohairman of Committees үн. Laurence 
Бас) presiding. The Bill confirms orders made provisionally by the 
Board of Trade empowering the Corporations of Bradford, Leeds. 
Keighley, and Pudeey to construct tramways. Mr, Bonnor Mauric: 
explained that there was a contest in the House of Lords because the 
railway companies did not consider that they were sufficiently pro. 
tected. The clause objected to had been struck out of the Bill and 
new ones ineerted. These had been agreed to by all the parties 
interested, as well as by the Board of Trade. The Bill passed through 
committee, and wae sent for third reading in the Commons. 


Inquest. —Dr, Gordon Hogg held an inquest last week at Teddington 
on the body of Arthur Henry Scott, carman, of Elm.road, Kingston. 
Deceased was in charge of a load of hay in Hampton Oourt-road, aud 
was sitting on the shaft when the van was ruu iato by а tramoar. 
He was thrown off and struck by the car, receiving such serious 
injuries on the body that on arrival at Teddington Oottage Hospital 
he was found to be dead. The evidence of John Macdonald, driver 
of the electric car, was to the effect that the night was darz, and he 
could not see the van until within half a car’s length of it. He siw 
no light on the van. He sounded his gong, and stopped the cir 
within s length and a half, but it struck the rear of the van, startled 
the horse, and the deceased fell to the g ound. The tramcar was 
going at about eight to nine miles an hour, Osher witnts es stated 
that they heard no Kore sounded, but the conductor oorroborated the 
driver's statement that it was sounded. The ju-y returned a verdict 
that deceased died from an accidental fall from a van, but they con- 
sidered the driver of the tramoir was to some extent to blame for not 
o serving the van. 

Heywood.—At the monthly meeting of the Oorporation the town 
clerk reported receipt of sanction from the Board of Trade to the 
borrowing of £37,200 for the electrification of the tremways, to be 
Pere partly in 30 years and partly in 20 years Oouncillor Popple 
(chairman, Tramways Oommittee) proposed the adopt:on of the Oom- 
mittee's report. He was sorry he could not say absolutsly that they 
had шк e ‘a the working of the Heywood trams by their neigh- 

e 


bours. ad all but arranged wita Bury; he might say that the 
had practically eettled with Bury, and they had not lost heart wi 
Boobdale, ey| had had many meetings and pleasant disoas- 
sions, and to some extent some stormy and the 
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Heywood tatives felt they could adopt either Bury's . 
‘isa, if e would fall in; or they oould adopt Rochdale e 
suggestion if Bury would fall in with it, but they could not have two 

ms, one on the one side of the borough and one on the other, He 


ht, however, he could say confidently that before they had 
кош monthly mee the thing would be arranged for the working 
of their system either by one neighbouring authority or by the two. 
If they could not agree with Rochdele, B 
take over the whole system, including the 
minutes were approved. 


Bury.—In the annual report of the borough engineer (Mr. A. W. 
Bradley) for the year ended Merch 31 last some interesting figuree are 
given concerning the cost of the tramway track entrusted to Mr. 

radley. It appears that the net estimated expenditure after the 
routes had been definitely decided upon was £92,902. ба. 7d., and the 
actual cost was £88,290. 1s. 10d., or £4,604. 4s, 9d. leap than the 
estimates. The figures would have been even more favourable then 
they are but for one or two heavy contingencies having to be met 
which were not provided for in the estimates. The main amounts 
under this head are £1,489. 9s. 6d. for oar depót tracks and £708. 
2s. 6d. for extra paving required by the Lancashire Oounty Oouncil in 
Tottington. Other extras included in the actual expenditure were an 
outlay on the temporary track and maintenance at Blackford Brid 
during the rebuild g, part of which outlay will be recovered from the 
County Council, and the cost of repaving Orostons-brow to the 
alterations to the feeder bridge. e cost of work on the different 
sections, as ascertsined by measurement st the prices of the contractor 
who carried out the earlier work, would have been £31,062. 10s. 8d., 
and the actual cost was £29,516. 4s. 9d., a difference in favour of the 
Oouncil doing the work itself of £1,566. be. 11d. Mr. 
expresses the opinion that the Corporation have got full value both 
in labour and materials employed, and that the quelity of the work 
was not inferior to that of & contractor. It was also completed within 
the time fixed, 


Liverpool —At the fortnightly meeting of the Tramways Qom- 
mittee the traffic returns for the fortnight ended Aug. 5 were sub- 
mitted, and showed that the receipte amounted to £22,874. 19e. 6d., 
an increase of £157. 15s. 2d. over the corresponding period of last 
year; the gers carried numbered 4,913,607, an increase of 
79,809 ; and the milesge ran was 474,156 miles, a decrease of 3,809. 
The general mansger, Mr. O. R. Bellamy, submitted the following 
traffic return for the five days ended Bank Holiday, Aug. 7, covering 
the period of the Agricultural Show at Wavertree, together with the 
figures for the corresponding period of last yesr. The following are 
the increases in the receipts—viz.: Thursday, Aug. 5, £25. 10e. 14d. ; 
Friday, Aog. 4, £215. 18e. 9d, ; Saturday, Aug. 5 £297. 4s. 9d, ; 
Sanday, Aug. 6 £51. 16s. 44d.; Monday, . 7, £860. 163, 104d..— 
total 2850. 192. 104d. Tne mileage run for the Benk Holiday 
amounted to 45,945 miles, against 44 588 last year, an increase of 
1,557. or 3 pər cent. The passengers carried on the same day numbered 
529,132, being an increase of 55,984 over the seme day last year, or 
73 per cent., while the receip's emounted to 22.702, 19s., against 
£2,412 2з. 14d last year, an increase of 8260. 16s. 104d., or 107 per 
cent. The total mileage for the five days amounted to 182 469 miles, 
an inorease of '7,466 miles over the sortepanding period of last year, 
ot 4'Ó per cent. The psessngers carried numbered 1,962,784, an 
inorease of 141 045, or 7'7 per cent.; while the total receip‘s amounted 


was quite prepared to 
opwood section. The 


ta £9,478, 19a. 8d., ageinet £8,627. 19s. 941. last year, an increase of 


£850. 193. 104d., or 9'9 per cent. The receipts during the Agri- 
cultural Show would doubtless have been better but for the bed 
wen her. The receipts for the Bank Holiday oonstitut) а record, 
with the exception of Oor-nation Day. 


London County Council.—The extension of tramways in dhe 
North of London ie rapidly approaching completion. Hitherto the 
trams from Higbgate-hill downwards have only come as far as the 
Archway, while those going northwards in thet direction have turned 
off at the corner of Junction-road. Now, however, rails are being 
leid down from the Arch to Janction-road, which will thus fill up the 
gsp of about a quarter of a mile and effect an important conneetion 
tetween the two systems. A large and representative South London 
Protest Committee on the House of Lords’ rejection of tramways over 
the bridges is being formed, and includes Mr. J. W. Benn. M. P., 
Mr. John Burns, M. P., Mr. R. К. Oauston, M. P., Mr. Will Orooke, 
M. P., Mr. J. Cumming Macdona, M P., Dr. Macnamara, M. P., Mr. 
J. P. Nannetti, M. P., and the Mayors of Lambeth, Southwark, 
Woolwich, Deptford, Camberwell, Battersea, and Lewisham, with 
Councillor W. Westcott, of the Reformers’ Olub, 8s, Agnes-place, 
Kenniogton Park, S. E, as hon. secretary (pro te.). A meeting will 
be called as soon as possible to decide what action shall be taken. 
There has been a baseless rumour in circulation that the Oounty 
Oouncil had abandoned the proposed Lordship-lane tramwaye because 
of the impossibility of getting cars beneath the railway bridge at 
Lordship.lane. The roadway will have to be lowered, as has been 
done on the Streatham line at Brixton Station, and on the Tooting 
line st Olapham-road S:ation. The County Oounsil is proceeding 
with widenings, ets., in connection with the trams over Denmark-hill, 
At the meeting of the North Metropolitan Tramways Oo. on Wednesday 
the agreement with the Oounty Oouncil for the surrender of the balance 
of the company’s lease was ratified. At е meeting on Wedneeday of 
the South London Protest Committee, referred to above, the association 
was formally called into existence, and it was decided to use every 
effort in support of the Bill, which the committee hoped the County 
Council would reintrodu»e next session, 

North-Eastern Hailway.—At the half-yearly meeting of this 
company last week, Sir Eiward Grey, who presided, stated that the 
dividend was 4 per cent, less than for the corresponding period of 
last year. From the report it would be ssen that there beea a 
fa off in ta Fon receipts of £28,184, bat a reduction in the 

ture of 892, leaving an increase in the net receipts of 
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£31,080. It was not, therefore, the falling off in the groes revenue 
which was the cause. the capital account it would be seen 
that they had to pay interest upon considerahly more capital than 
was the case а year ago, and it required £36,000 more to pay a 
dividend at the same rate as а twelvemonth back. The real cause, 
therefore, of the reduction of the dividend was the inorease in their 
capital, Had their capital remained the same as it was s year ego 
they would have been able to pay the same dividend. Turning to 
the electric train working at Newcastle, the Ohairman said they had 
now a year's figures to work on, and comparison with the last year 
of steam working showed a gain in passengers of 20'9 per cent., 
and in receipts of 17:6 per cent. So far electrification of these 
suburban lines hed resulted in some increase of net revenue and 
convenience to the public. In reply to а question as to whether 
motorcars were to be run in Hull streets in opposition to trams, Sir 
Edward said the company had no ial plan in their minde when 
they obtained powers, and they had not yet developed any large 
scheme for making experiments. They should take the utmost osre 
that none of their experiments were futile ones likely to be costly 
to shareholders. During the past half. year the company apent £36,000 
in the Newosstle district on electric power and lighting, which had 
nothing to do with the electrification of the railway. This was 


part of a large expenditure they were incurring in substituting 


electric power for steam power in their Gateshead shops, the new 
warehouses in New Bridge.street, and all works of that kind in the 
Nowoastle district. When it was completed they would be able to 


do eway with the eteam power they were now using, and by having 


electric power and lighting in their works they estimated that there 
wonld be а saving as compared with the older methods. 
rover’ recommending a dividend at the rate of 43 per cent., was 
adop 


Giasgow.—At the meeting of the Corporation last week, Mr. Hugh 
Alexander moved the adoption of the tramway accounts for the past 
financial year, i 8 of which appeared in our issue of the 
4th inet. He stated that he had not any wonderful tale to tell, but 


he could congratulate tbe members on the year's business. The revenue 


had risen by about £40 000, and out of that they had £10,000 of clear 


surplus. One little matter was not quite so sstiefactory. The earning 
capecity per oar-mile was steadily falling. Some years ago he had 
warned the house not to expect & growing inorease in the surplus. 
During the past five years the earning capacity had fallen 14d. at 
was due, not as some of their friende would be telling them, to their 
cars being run too far into the country, but because they had placed 


upon the streets something like 186 cars more than they had five years 


ago, end were travelling something like 88 miles more ; and those two 

sbowed an increase far and away out of proportion to the 
natural increase in the population. The meaning of thet was that the 
citizens within the tramway area were getting a much better service— 
a much more frequent and а much more desirable service—than 
formerly. The question of depreciation had been well looked after, 
The natural depreciation—or rather, he should say, the normal deprecia- 
tion—hed been met. They had set aside £81,000 for deprecistion, 
which figured out at 3 per cent., not on an attenuated capital, 
but on their whole ospital used since the tramways were yr ines 
They had not attempted to write down the depreciation on £1,783,000, 
which was their net liability to-day. In addition to that they had 
set aside £72,176, equalling 24 per cent., for the renewal of the 
permenent way, which was considerably in excese of anything they 
set aside before. Notwithstanding that they had laid aside £450 
ear mile to renew the track, it had been borne in u 


they leid aside S500 per car mile. After all that had been done, and 


£25 COO hed been handed over to the common good, they had still a 


surplus of £93,000. Out of that they корме to set aside £68,000, 
equal to 23 рег cent., for special depreciation. 

norma] depreciation, the fund for renewal, and the special bel derit 
they hed out of their working for the just lai 

less than 8 per cent. of the total capital employed. That was evidence 


that the tramway undertaking was being oonduoted on perfectly safe 
After some discussion as to an extension of 4d. fares, the report 


lines. 
was adopted. The inhabitants of Newton Mearns have appointed a 
second deputation to wait upon the Corpora tion in reference to an 
extension of the line. 


Liverpool Accident. —The inquest upon the victims of the accident 
on the electrical section of the Lancashire and Yorkshire Railway wss 
held last week, and we extract the following particulars of the evidence 
from the Liverpool Post: William Rimmer, the driver, said he had 
been in the employment of the company for 17 years, The Оогопег: 
When you approached Hall- road, am I right in saying that you came 

-to four signals—the outer distance, inner distance, outer home, and 
inner home ?— Witness: Yes; the outer distance signal was ''on"— 
that ів, against the train. Am I right in saying that you are allowed 
to pass the outer distance signa] even wben it is а you !—Yes ; 

ou are allowed to pass them. You are aleo allowed to pass the inner 
ныс signal Witness added that the outer distance signal— 
No. 40— was agaipstbim. Was the inner distence signal egeinet you ? — 
Whilst I was travelling the 500 yards between the outer cistance and 
inner dietsnce signals the inner distance signal was taken off. That is 
the one for Hall.road. The Coroner : I do not want to press you, but do 
not you know as a matter of fact it is physically impossible to take off 
No. 59— the outer home signal—and give you a free road unless No. 25 
is right for the main line — Witness: When I got to the outer home 
signal the signalmap wae at the window of his box waving hie green 
fleg I put cff the current and blew my horn to find out whether the 
signal was for me, and the signalmen waved the flag continuously, 
showing it was for me, and I put on the cürrent again, When I got 
to the end of the platform the inner home signal was then thrown on, 


The 


. asked 


per 
n the general 


manager and the committee that sfter using the track for five years 


they would reqnire more than £450 per annum per car mile to renew 
the track when the time came to do so, and, therefore, on this occasion 


When they took the 


aside no 


or ou 
would have to find that these men had acted recklesaly and without 
oaring what the co 
was caused by a 


I had not very much room, and at the time I noticed that the points 
were set for the middle 3 I at once shut off the current and 
applied the brake with all the speed I could. I had not sufficient 
room to pull up.—The Ooroner next directed the attention of the 
witness to the rules and regulations for signalmen, and particularly 
to the regulation which stated that when a sigaal became defective or 
was not working efficiently, a competent person must be placed at 
the signal post with a hend signs]. He asked the witness to point 
to anything in the rules which warranted him him in accepting 
the signal —The Witness said he took it for granted that the 
flag was for him, The pointsman was a competent man.—The 
Ooroner: Can you show me in these rules anything that entitles 
you to accept a green flag waved violently from the cabin window as s 
signal for anything? — Witness: Oh, yes. — The Ooroner: Well, I 
cannot find it.— Witness: If he had intended me to stop ће would 
ba ve given me the red fleg.—-Oounsel for the company: You passed 
without receiving the verbal instructions required by this notice 
Witness: Yes, sir. —The foreman of the jury asked if the method of 
signalling used on this occasion had ever been used before. — Witness 
replied that when he was ''firing" he remembered resing it done 
several times.—Mr. Fletcher (tbe driver's solicitor): Was there any 
doubt in your mind аз to yc ur duty to obey the s рові шер! — Witnese: 
It was my duty to obey the siguslman.— The Coroner: You have 
raised a very serious poiut, Mr. Fietoher. Ie it goiog to be seriously 
contended that when a motorman is in obarge of an electric train 
and sees the signal against him, that he is going to pass a home 
signal with the waving of a green fisg from the cabin win dow?— 
Mr, Fletcher: I think from this notice he is entitled to do so.— 
William Boote, the signalman, said that on the day of the accident 
he signed on at half. past twelve noon, and bie duty would cease at 
at 8.50 p.m. When the Hall.road train which preceded the express 
was safely into the middle siding, signals 37, 38, 39, and 40 were 
against the express. It was not possible to get No. 40 signal down 
in favour of the express unless he first of all closed up the points, 
Both distance signals were sgainst the driver. The Ooroner: The 
driver told us that when he passed the outer distance signal, which 
was against him, he came to the inner distance, and that was for 
him. Oould the inner distance sigoal be for him without the points 
being set for the main line !— Witness: That is mechanically impos- 
sible, He then he saya he came to No. 38!—It wos sgainet him for 
& time, but No. 38 could have been in his favour, although the points 
were set for the main line. When he came to the home sigoals they were 
= агу him!—Yes. Were they bound to be against him mechanically !— 
ев; I tried to work the home signal and the electric lock prevented me. 
Witness said that to get the express train on he waved a green flag. 
When he found the home signal would not work be tried several 
times to reverse the signal in favour of the driver. He also reversed 
the points several times to try and effect this. When he waved the 
green flag the express was almost at а standstill at the home signal 
50 or 60 yards away. He did not say anything to the motorman, and 
he used no words when he waved the flag. The express then came on 
and went into the middle siding.—The coroner then called witnese’s 
attention to the regulation with regard to a properly qualified person 
rios inis at the signal post when a home signal broke down, and 
im to point to any regulation authorising him to wave a green 

flag from the oabin.— Witness, in reply, said he did not want to delay 
the express, and he had no one to send down to inform the station- 
master.—The Coroner: Have you ever brought on a train in the 
same wey ss you did on this occasion’? — Witness: No, sir, 
but the station-master has sent s train past the signals.—That 
was on verbal instructions after communication with you, 
Yes —With the home signals sgainst the approaching train the 
facing роі їз are sgainst the main line !'—Yes. Does that not 
prove that being in а s ate of uncertainty you should bave sent e hand 
sigoalman to look at these points and come and tell you, and then you 
must give instructions as to what the train must do ?— Yes. You do 
not allege, do you, that there was anything in these rules which 
just fies you in doing what you did '—No. Witness stated that he 
was perfectly sober, but lost his head, He had three times complained 
in writing to the company о eing overworked. He admitted that 
he would not have been reprimanded for stopping e train when the 
signal was sgainst it if the matter were properly explained. An 
inspector stated that there was no rule that е man would be fined if 
he stopped an express train. He had had no application to him to 
pat a күп the cabin to help the signalman to do the booking. Mr. 
. B. Byles, sigoalling superintendent, explained the system 
of signalling sdopted on the eleotrio system, the fundamental 
principle of which was a duplication of safeguards, and at 
any failure the signals got into a position showing safety. The 
Ooroner, in summing up, said that the magnitude of the disaster 
should not influence the verdict of the jury. Nothing had come out 
in the enquiry to show that the machinery provided by the railway . 
company was at fault. The only thing that it was suggested had been 
defective was the lock, and that was an extra precaution зо as to 
inform the signalman whether the points were in order or not, The 
signal machinery was simply pertect if those in charge of it only 
obeyed what it said to them in dumb language. But in this case the 
signalman lost his head, he got hold of a green fl:g and waved on the 
train. The jury would have to study tLe rules and say whether 
he did right. The evidence of the other signelman wae that 
it was ageinst all rules and regalations, and the jury would have 
to say whether that was the prime osuse of the disaster. They 
would also have to consider the conduct of the motorman. He 
suggested to the jury that the motorman should bave disregarded the 
signal given by the aignalman. If they found these men had been 
negligent they would have to ssy whether their conduct was censurable 
pable. Before they were satisfied thet they were culpable thn: y 


the accident 


uenoes were, —The jury found that 
the 


on the part of the signalman Boote and 
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driver Rimmer, through an error of judgment, censurable but not 
criminal. They recommended the abolition of facing points, that 
motor guards should be made acquaioted with the working of motore, 
and that. signalmen and drivers should be periodically examined to 
teat their knowledge of the rules.—Counsel for the company intimsted 
that the company will not dispute civil liability for the accidents. 


LIGHTING AND GENERAL. 


Wednesbury.—Ourrent is now to be supplied to conenmers by slot 
meters at the rate of 4d. per unit, 

Burrelton.—4A committee has been appointed for the purpose of 
obtainirg a telephone call office for the village. 

Willingtes.—The Durham Electric Power Distribution Co. are 
applying for a provisional order for Willington. 

Ryde (Isle of Wight).—The accounts of the Ryde Eleotrio Lighting 
Co, for the year ending December, 1904, show a profit of £62. 

Dunfermline.—The Fife Electric Power Со. 'е generating station et 
Townhill, Dunfermline, was formelly opened on the 15th inst. 

Brandon.—The County of Durham E'ectric Power Dietribution 
Co. intend to promote s provisional order for lighting in the Brandon 
district. 

Worthing.—4An inquiry hes been held iuto the application of the 
Town Cauncil for sanction to borrow £3,200 for eleotrio lighting 
purposes. 

Chatham.—A draft agreement with the Kent Electric Power Oo. 
for making the trench in the streets for the company's cables has been 
approved. 

Hornoastle.— Permission has been granted the General Post Office 
to erect an overhead line of telephone wires from Horncastle to 
Woodhall Spa. 

Canary Islands.— In consequence of the recent breakdown of the 
Canary Islanda cable, the Spanish Press very strongly recommends the 
laying of a second cable. , 

Cleckheaton,—An inquiry bas been held into the District 
Oouncil's application for sanction to borrow 24 0С0 for the purposes 
of the electricity undertaking. 

University College, London.—The courses of instruction in 
mechanical, civil, municipal, and electrical engineering begin on 
Tuesday, Oct. 3. Full particulars appear in another column. 

Manohester.—The lord mayor (Sir T. Thornhill Shann) on the 
14th inst. opened an exhibition io the Drill Hall, Wilmslow, desigaed 
to illustrate the various uses to which electricity may be put. 

London Gazette.—The partnership between Frederick William 
Ratton May and Edwin George Kennicott Oalder, electrical engineers, 
4, Newington-causeway, London, has been dissolved by mutual 
e nsent. 

Ryton.—The Urban District Council have consented to the applica- 
tion to be made by the Connty of Durham Electrical Power Distribu. 
tion Oo. for a provisional order suthorising them. to come into the 
Ryton District. 

. Scarborough.—The Town Oonrcil propore to purchase electrical 

plant, in order to replace manual labour in stone-bresking, gravel 
screening, and other work. The saving of 4d. ou the rate is expected 
to result from this move. 

Lowestoft.—The Electric Lighting Oommiitee’s last report shows 
that during July 12 new consumers have been connected to the mains, 
representing 558 8-c.p. lamps. There are now 639 consumers, repre- 
senting 52 119 8.о.р. lamps. 

West Auchland.— We understand that the Cleveland and Durham 
Electric Power €0.'8 tender, of 37a. 6d. per lamp inclusive of all costs, 
is under favourable consideration, A parish meeting has decided in 
favour of the proposal by a large mejority. 

General Pest Office Exhibit. —Tho General Post Office will at the 
electrical exhibition at Olympia next month show their complete loan 
exbibit illustrating the growth of the electric telegrapb, which was 
displayed at the recent St. Bonis Exposition. 

Charing Cross, West End, and City Electricity Supply Co.— 
The directors have declared an interim dividend on the ordinary shares 
at tbe rate of 5 рет cent. per ennum for the half-year ended June 30, 
1905. Warrants will be posted on the 15th inst. 

South Metropolitan Electric Light and Power Co.—The transfer 
register of shares of this company will be closed from 18th to 3lst 
inst., both days inclusive. The interim dividend to June 30 upon the 
7 per cent. cumulative preference shares is payable 31st inst. 

Dundee,—The electric lighting of the reading-room, free library, 
and srt gelleries is being considered, aud the suggestion has been 
made that, instead of the electrio current being generated on the 
premises as is done at present, the town's supply should be used, 

Dumbarton.—The Electric Supply Oorporation have ordered the 
maine for Dumbarton. At the next meeting of the Town Council it 
will be moved that provision be made to put in mains in the principal 
streets for the purpose of providing these streets with electric light. 

Electro-peat Coal —4A plant for the manufacture of electro- peat 
coal: bas now been erected at Kiberry Bog, near Athy, oc. Kildare, 
upon the estate of the Doke of Leinster. and will be in operation 
before the end of the present month, when the fuel is to be placed upon 
the market, 

Sale of Plant.— The South Shields Guardians offer for sale a 
storage battery. Offers, in writirg should be delivered at the office 
of Mr. J. W, Ooulson, clerk to the Guardians, by Sept. 1 next. Par- 
ticulars of this and of a sale of two sets of triple-expansien engines, 
1,750 h.p., will be found in another column. 


Mather and Platt. — After transferring £30,000 to reserve (making. 


it. 18280, 000), the dipeotors, in their report, recommend a further 


dividend of 34 per oent., together with a bonus of 5 cent., makin 
& total distribution of 10 per cent. for the year ended June 20, an 
leaving a balance of £21,238 to be carried forward. 
Yarmouth.—Nineteen applications for electric ligbt on the route 
of the Gorleston and Southtown tramway have been received, which, 
if granted, will uce sn estimated revenue of £150. Cables are 
to te laid from the Half-Way House, through High-street, to the 
Lowestoft-roed terminu», at an estimated cost of 8550. 
Remeval.—Mesrs. Knight and Oo. inform ue that in consequence 
of the great increase in their business they have removed to much 
larger and more commodioos premises which have been epecially built 
for them et 227 to 239, Tooley-street, S. E., where in future their 
business will be carried on under the style of Ohas. Knight and Oo., 


Limited. 

Werk.— We sre informed thet the London electric firm of 
George.street, Croydon, make а epeciality of direct-current dynamo 
and motor repairs and rewindinge, having made special arrangements 
for the rapid execution of aueh work. A recent jb for the complete 
renewal of a 10-kw. commutetor has been done by this firm in 
two days. 

Correspondence Ciasses. — Particulars will be found in snother 
column with regard to the system of teaching electrical and 
mechanical engineering science by correspondence, exercises, drawings, 
and instructions, successfully carried on by Prof. Jamieson, at 16, 
Roslyn-terrace, Kelvinside. Glasgow. We note that correspondents 
may enrol st avy stege and time. 

Oswestry.—The Postmaster-General has informed the Oouncil that 
he hed requested the National Telephone Company to provide a direct 
circuit between their exchange at Oswestry aod the Post Office trank 
exchange at Wrexham, and this should meet Oawestry'e requirements. 
He could not open a Post Office trunk exchange at Oswestry, пог could 
he undertake to extend the boundaries of the Wrexham exchange area, 
in which Oswestry was situated. 

Aberavon —The Coupcil and the South Wales Blectrical Power 
Oo. are corresponding with regard to the terms upon which the Council 
would be prepared to allow the com т run their power mains in 
the district. They propose to pay the Council a um equal to 24 per 
cent. of the total received for energy supplied, provided that the 
msximum payment of £50 per avnum should not commence until the 
beginning of the third year's supply. The Oouncil desire the 850 
should begin to run from the beginning of the second year. 

Cardift, —Mr. Arthur Ellis, manager of the electrio lighting depart- 
ment of the Oardiff Corporation has reported to his committee thet 
he had been asked t» quote for a supply of electric current to the 
Great Western Railway Uo., who proposed to uss the town supply not 
only for lighting but for all power purposes in their sidings between 
Roath and Oanton, About 1.600 h.p. would be required for motors. 
At present the company are using nearly a quarter of a million unite, 
but this will be greatly increased in the future. The Oouncil decided 
to offer the same terms ss to the Ely Paper Works. 

Agencies —Mr. Norman Hamilton hae opened businese at 19, 
Waverloo street, Glasgow, an agent (in Ssotland) for Thomas Parker 
Limited, Wolverhemptoo, Kelvin and James White, and Jessop and 
App'eby Bros — Meeers. Z-«hooke's Е gineering Oo., Keiserelentern, 
Pale tivate, have appointed Messrs. T. Sugden Limit-d of 180. Fleet- 
street. London, E. O., ав sole agents in Greet Britain and Ireland for 
Zsthocke’s patent water coolers. blast farnace g's purifying and 
similar plants. Messrs. Sogden have a brauch off s in O«rdiff and 
are represent · d in Birmingham. Lenoashire and Yorkshire, Newoastle, 
Glasgow, Llanelly, and Belfast, eto. 

Tauaton.—The following notices of motion have been tebled: . 
(1) thet. in consideration of the electrio light works having a deficit of 
over £60 on last year's working, and, nothing having been put by for 
depreciation (over the small sum for sinking fund), which acoording to 
the committee’s own showing on the boiler it is proposed to sell is 
54 per cent. — 8220 off £376, it being now worth £156—no further 
loan should be sanctioned until sufficient is charged to the consumer 
to psy working expenses and meet such depreciation ; (2) that the 
resolution passed at the special meeting of the Oouncil on July 21, 
1905, to sanction a loan of £5,000, be rescinded. 

India.— Indian Engineering says the Railway Board has sanctioned 
the fitting cf the two saloon carriages of His Excellency the Oom- 
mander-in-Ohief, the manager’s saloon carrisge, and six first and 
second class carriages for service on the Kerachi Quetta run with 
Stone's batteries for supplying electric power for fans and light on the 
North-Western Railway. An estimate for the extension of electric 
lighting in Government House, Madras, is under consideration. The 
cost worka ont to Бе. 54, 816, and a provision of Es.355,000 has been 
made in the budget for the work. The roadmaking to the new power- 
house for the proposed Mussoorie hydro-electric scheme is nearly 
complete, About 20 firme up to the present hsve evinced a desire to 
tender, but some of them may change their minds, There is plenty 
of time yet. 

Stock Excobange.—The Stock Exchange Committee have appointed 
Aug. 23 special settling dav for Oounty of Darham Electrical Power 
Distribution Compapy's 40,000 ordinary shares of £5 each, £2 paid. 
Nos. 10,C01 to 50 000. and 30,0C0 5 per cent. preference shares of £5 
each fully paid, Nos. 20,001 to 50 000; and have ordered the under- 
mentioned securities to be quoted in the officis] list: County of Durham 
Electrical Power Distribution Oompanv's 40.000 ordinary shares of 
£5 each, £2 peid, Nos. 10 001 to 50 000 and 30,000 5 per cent. 
preference shares of £5 each fully peid, Nos, 20.001 to 50(00; 
Metropolitan District Rsilway Compiny's further issue of £100,000 
4 per cent. perpetual debenture stock. Application has been made to 
allow South Staffordshire Mond Gee (Power and Heating) Oompeny’s 
35,546:ordinary shares of £10 each, fully paid, Nos. 1 to 5,554 and 
fecal xA 54,012 (renewed special application), to be quoted in the 
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Catalogues.—The 1905 edition of Verity's catalogues contains 
following sections : Department I.—(P) plant end alterneting-current 
machinery; (M) continuous-current dynamos and motors; (О) main 
switches, switches, and controllers ; (L) aro lampe. Departm 
(A) accessories ; (8) wires, cables, and supplies ; (В) heating appliances; 
(B) bells and telephones, Department III.—(A) ornamental fittings ; 
(B) plain fittinge; (O) fittings, accessories, They will be forwarded 
post free to our readers from Verity’s Limited, 31, King-street, 

vent Garden, London; 3. Queen-square, Bristol; Herdman-street, 
Deansgate, Manchester; 33, Highbridge, Newoastle-on-Tyne; 40, 
Bath-street, Glasgow. 

King's Lynn.—At last week's meeting the engineer reported that 
sinse the previous meeting applications had been received for 105 addi- 
tional lampe of 8 c.p. or equivalent, making a total of 21,384 from 
private consumers, and that there are two additional consamere, 
making a total of 525. He also reported that he had asked the General 
Electric Co. to quote for apparatus for the switoh-board in connection 
with the generator. An offer of £60 from Messrs. Fielding and Platt 
for the g«s-produocer as it stands was accepted. The following report 
wes submitted: Units generated, June 1905, 25,065 (1904, 23 232) ; 
total units sold to private consumers (light and power), 15,823 
(13,759) ; unita sold at lighting rates, 4,820 (4,102); units sold at 
‘power rates, 11,005 (9,657) ; ccst of fuel, stores, repairs, and wages at 
station, £111. 10s., £113. 28.; cost per unit generated, 1:0675d. 
(1'1683d.) ; wages of lamp-lighters and outeide staff, £16. 138. 7d. 
(£20. 8s. 11d.). ] ` 

Wisbech. —Mr, Southwell has been appointed chairman of the 
Electric Lighting Committee for the ensuing year. The Local Govern- 
ment Board heve informed the Oouncil with regard to the application 
for sanction to borrow £25,000 for electric lighting purposes, that the 
Board of Trade are not prepared to give their consent under Section 11 
of the Electric Lighting Act, 1882, to the proposed agreement between 
the Town Oonncil and the National Electric Oonstruotion Oo. They 
added that if the Town Oouncil desire to raise a loan for the purpose 
of providing an electric lighting undertaking, and then to transfer 
the undertaking for a period of years to a company, the Council 
should seek farther powers enabling them with the consent of and by 
deed to be spproved by the B of Trade to transfer their powers, 
duties, and liabilities subject to such exceptions and modifications as 
may be specified in the deed. The Board of Trade would then be 
prep:red to consider an application for their consent to a deed of 
transfer on the above lines. 


Donoaster.—4An inquiry has been held into the application of the 
Corporation for powers to borrow a further sum of £7,172 for the 
extension of their electrical undertakings. The Town Olerk (Mr. 
R. A. H. Tovey) stated that although the Corporation had been 
reluctant to epend over and above what they had authority to spend, 
they had been compelled to epend a certain amount of money on the 
` extension of their tramway system. It was necessary that they should 
have sufficient energy to deal with the special race week traffic, Laat 
year they had managed to get through with their present plant. To 
avoid the risk of breakdowns they had decided to put down another 
boiler and чин at ап ostimated cost of £2,260 for the machinery. 
Then the foundatione were estimated to cost £200, the steam pipe and 
exhaust, switchboard, eto., making a total of £6,420. The former 
eost of work done had exceeded the estimste by £11, and sundry 
expenses since had amounted to £741. They hoped to be able to 
have the additional energy ready for generation for the September race 
week. The tramways were owned by the Corporation. Iu Doncaster 
they had one power etation for both lighting and traction. In 1901 
the Corporation had generated 90,000 units, last year they had gene- 
rated 975,266 units. That had been largely due to the tramways 
undertaking, but the demand for electric lighting had also increased. 
The profit made over and above expenses during the past year had 
amounted to £4,007, less interest and redemption, or £850 with 
interest and redemption. The average charge made by the Corpora- 
tion for electrical energy was 4'4d. per unit, 2d. for power and 14d. 
рег unit for tramways. Private consumers were cherged 2d. per unit 
or the first 5,000, 13d. per unit for the second 5,000, and 14d. per 
unit for the third 5,000. 


Partiament, —The following private Bills have received the Royal 
aetent: Aberdeen Urban District Oouncil (changed from Aberdare 
Tramways), Accrington Oorporation, Andover Lighting and Power, 
Baker-street and Waterloo Railway, Birmingham Oorporation, Black- 

ol Improvement, Bolton Oorporstion, Bootle Uorporation, Bristol 
Corporation: Central Electric Supply, Oharing Cross, Easton, and 
Hsmp:tead Railway, Chelsea Electricity Supply, Oolne Corporation, 
Соопту of London Electric Supply Oo., Croydon Corporation, Dablin 
United Tramways, Ealing Corporation, Edgware and Hampstead Rail- 
way, Goeport and Fareham Tramways, Great Northern, Piocadilly, 
and Brompton Railway (No. 1), Great Northera Railway, Great 
Western Railway (Additional Powers), Great Western Railway (New 
Railways), Halifax Corporation, Hastings Tramways, Littlehampton 
Urban District Oouncil, Liverpool Oorporation, Llandrindod Wells 
Urban District Oouncil, London and North-Western Railway, London 
Oounty Oouncil (General Powers), London Southern Tramways, 
London United Tramways (Extension of Time), Loughborough Oor- 
poration, Mansfield Corporation Metropolitan and Great Oentral Rail. 
way Companies, Metropolitan District Railway, Metropolitan Electric 
Supply Oo. (Acton District), Metropolitan Electric Supply Оо. (Various 
Powers), tropolitan Electric Tramways, Metropolitan Railway, 
Mexborough and Swinton Tramways (Extension of Time), Morley 
Oorporstion, Newcastle-upon-Tyne  Oorporation, North - Eastern 
Railway, North-Eist London Railway, North Metropolitan Electric 
Power Supply, Nottingham Corporation, Oldham and Saddleworth 
District mways, Khondda Urban District Council, Rhymney 
Railway, Rotherham, Maitby, and Laughton Railway, Sandgate 
Urban District Oouncil, Shepton Mallet Gas Oo. (Electric Lighting), 
Shropehire, Worcestershire, and Staffordshire Electric Power (changed 


ent II,— ° 


from Shropehire and Worcestershire Electric Power), Skegue:s Water, 
Southampton and Winchester, Southend end Colchester Light Bail. 
ways, South Lancashire Tramways, South Wales Electrical Power 
Distribution Oo., Stockport Oorporation, Swansea Oorporation, Tralee 
Urban Distriet Council, Tyneside Tramways and , Ulster 
and Connaught Light Railways (changed to Newry, Keady, and Tynan 
Light Railway), West Cumberland Electric Tramways (Extension 
of Time), Weybridge and Walton-npon-Thames Electric Supply, 
Whitby Urban District Council, Whitechapel and Bow Railway, 
Wigan Corporation, and Woolwich Borough Oouncil. The following 
пготівіора! orders confirmation Bills have received Royal assent: 
Electric lightirg provisional orders (Nos, 1 to 9), Bury (Rural), 
Conway, Golbourne, Haydock, Hipperholme, L ttle Lever, Southall. 
Norwood, Spalding, Whitwood, and Whitworth; Ballsghaderren ; 
Woolwich ; Denny and Danipace, Grangemouth, Ioverness, Pollok. 
shews, Renfrew, Rutherglen, and Uphall ; Andover, Barelem, Hessle, 
Litherland, Little Hulton. Penmaeomawr, Ravenstborpe, Stratford- 
upon-Avon, Sarbiton, sud Tewkesbury ; Barnet, Brockenhu:st, Farn- 
ham, Gosport and Alverstoke, Houghton-le-Spring, Lichfield, Ludlow, 
Lytham, St. Alban’s, and Ware; Bishop's Stortford, Dover, Hems- 
worth, Marlborough, Tottington, and Woking; Airdrie, Ooatbridge, 
and Oulte and District. Tramways orders confirmation (Nos, 1 
and 2), Bradford, Gorton, Keighley, Leeds, Liverpool, and Pudsey ; 
Oolcheeter, King's Norton and Northfield, Luton, Portobello and 
Mueselburgh, and Southamp‘on, Also Scotland: Paisley District 
Tramways and Wemyss Tram ways. 

Tottenham.—The sgreement which has just been entered iuto by 
the Tottenham Distriot Council for the transfer of its powers under 
its provisional order (obtained in 1902) to the North Metropolitan 
Electris Power Supply Oo. provides that the company shall before 
Ost. 1, 1906, carry cut all necessary works to give а fall and proper 
supply of electrical energy within the compu sory ares, and aleo in 
certain additional streets. Further distributing mains are to be laid 
by the company on the requisition of the Oouncil, or of owners or 
occupiers, and in any notice under Section 25 of Electric Lighting 
Olauees Act, 1899, the company shall not specify any sum exceeding 
8 per cent. upon the cost. Before commencing the works, the com- 
pany undertakes to submit to the Oouncil full particulars of the system 
of supply and distribution which it proposes to adopt for the reasonable 
spproval of the Council, the energy to be distributed under the pro- 
visions of the order solely from sub-stations or feeding points within 
the district. The company agrees to reimburse the Council the ex pense 
it was put to iu obtaining the order and in opposing the company's - 
Bill, and also the amouat which, with the consent of ‘the company, ог 
under an order of s court of law, the Council may pay t» i's late 
consulting en ‚ together with the ccste properly incurred by it in 
defending, at the request of the company, any action brought by 
him in connection therewith.. Tt e charges fo: the supply of energy 
are to be: publio lighting—2d. pe: unit between duek and mid- 
night and 14, per unit between midnight and dawn, or at the 
rate of 14d. per unit for lampe kept alight from dusk to dawn, pro- 
vided that the Council enter into a contract for the lighting of not 
more than 110 lamp; of an average consumption each of 600 watte for 
10 years; private lighting—6d. per unit for the first 10) hours 
maximum demand, and 2d. per unit for subeequent consumption, or, 
in the alternative, а fist rate of 51. per unit; power or heating (if 
separately metered)—4d. per unit for the first 100 hours maximum 
demand if 5 h. p. is not exceeded, and Id. per unit for subsequent соп. 
sumption. Energy supplied to the Oounoil for public purpos:s other 
than street-lighting is to be charged at 10 per cent. less than to 
private consumers. At the expiration of the first and every subse- 
quent period of seven years, the Oouncil can require a revision of these 
rates, and in the event of a differenoe the terms are to be settled by 
reference to arbitration. If the Council erects a generating station in 
connection with its refuse destructor, it can compel the company to 
purchase the energy at the price of 1°43d. per unit metered at the 
switchboard, but the cost of laying the necessary maine to the com- 
pany’s sob-stations or feeding pointe must be borne by the Council. 
At the end of each year after the expiration of 10 years, the company 
is to psy the Council half of the net profits in excess of & sum of 5 per 
cent. upon the amount expended by the company in the eres of supply, 
but if the net profits in any previous year have not amounted to 5 per 
cent,, the company will be entitled to make good the deficiency ont 
of the receipts for any subsequent year before the net profits are 
ascertained. The Council has power, upon giving six months’ notice, 
to require the company to sell t» it the undertaking (a) at the end of 
10 years or of a farther period of five years upon paying the capital 
expended, and a sum equal to one-tenth of that amount, and also 
refunding the sum paid by the company as the costs of the 
Oouncil in obtaining the order and in opposing the company's Bill, 
eto.; (^) et the end of 1930 and upon the expiry of every subtequent 
period of 10 years on the same terms with the exception that the 
Oouncil would not have to pay a sum equal to a tenth of the capital 
expenditure; and (c) at the expiration of 42 years upon the terms 
mentioned in Section 2 of the Eleotric Lighting Act, 1888, the 
company to hand over on the completion of the purchase the uader- 
taking in good condition and repair, If the Counc: electe to purchas» 
&t the end of 10 or 15 years it will be bouud to take its supply in 
bulk from the company. If it exercises the option on Deo, 51, 1950, 
or at the expiry ot any subsequent period of 10 years, it сап call 
upon the company to supply in bulk. The Oouncil consents to the 
company supplying electrical energy for power purposes to any 
company, body, or person within the Conncil's distriot, bat consumers 
using lees than an average of 30 units per day throughout the year, 
and whose premises are less than 440 yarde distant from the distributing 
main laid by the company under the order are exem from the 
opora don of this clause. After the determination of the agreement, 

e company will pay the Council 5 per cent. of the gross receipts to 
be derjved from the supply of electrical energy for power within the 
district, 
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PROVISIONAL PATENTS, 1905. 


Ava. 3. 

15871. re improved box for enclosing switches, fuses, or the 
Une. George Owen Donovan, 126, Ohester-road, Erdington, 
Birmingham. 

Improvements in or relating te switches for clectrieally 
driven motors, John Stratton and Ernest Alexander 
Olaremont, Throstle Nest House, Old Trafford, Manchester. 
(Complete specification.) 

Improvements in vapour electric apparatus. The 
British Thomson. Houston Company, Limited, 83, Osnnon- 

(The Genera ectric Company, United 


Avc, 4, 

An improved type of four-way disconnecting street- 
box for the distribution of electricity by single, 
triple-ooncentrio, or three-core mains. Thomas Hen. 
wood, 14, pisi gis Brighton. 

15946. Novel or proved 
Ramsden Mortal and Leo 

chambers, Sa vile- street, Hull. 
Improvements in ooin.freed apparatus for the supply 
of electric current. John Hikeley and the Newcaatle- 
upon-Tyne Electric Supply Oompany, Limited, 46, Linooln's. 

inn-fields, London. (Oomplete specification. ) 
Improvements in electrical ignition apparatus. Harold 
Ernest Copp, 77, Oolmore-row, Birmingham. 
Improvements in or relating te globes or the like for 
electric lamps or other purposes, Ernest Bohm, 
Birkbeck Bank-chambers, мс lane, London. 
A method of increasing capacity of electric 
accumulators, Max Roloff, чв Bouthampton - buildings, 
Ohancery-lane, London. 
Improvements in and relating te telephone office 
systems 5 establishing connections 
therein. Olement Lean, Thanet House, Temple Bar, 
London, (Deutache epa onwerke, R. Stock end Oo., 
G. m. b. H., . : "EE specification. ) 


` 15800, 


15910, 


street, London. 
States. ) 


15940. 


etio motor. Henry 
Liberiate Mortell, Gough- 


15969. 


15993. 


15996, 
10008. 


16024. 


16057, Improvements in a: phone to magneto-ignition 
apparatus for use with internal.combustion engines. 
Josef Gawron, 51, Deansgate - arcade, Manchester. (Date 
applied for under Patents Act, 1901, Aug. 6, 1904, being 
date of application in Germany.) (Complete specification. ) 

Improvements in rheostats, controllers, and starting 
switches for electro motors. John Richardson Craig, 
— 26,  Renfield-street, Glasgow. (Complete specifica- 
tion, 

Improvements in or relating te electric cells. Alfred 
"dn 111, Hatton-garden, London. (Complete specifica- 

on. 

Improved means for supplying and cutting off 
currents of high potential to and from conducting 
lines, Siemens-Schuckertwerke G. m. b. H., Birkbeck 
Bank - chambers, Southampton - buildin Ohancery-lane, 
London. (Date applied for under atents Act, 1901, 
Feb. 25, 1905, being date of application in Germany.) 
(Ocmplete specification. ) 

Improvements in or relating te interrupters for 
making and breaking electric circuits. Albert Lewis 
ae 70, Ohancery-lane, London. (Complete specifica- 

on. 

Improvements in or relating to interrupters for 
making and breaking clectric circuits, Albert Lewis 
7 0 70, Ohancery-lane, London. (Oomplete specifica- 
tion. 

Improvemonts in electric telegraph apparatus for 
transmitting indications oorresponding to a trans- 
mitter handle, Joseph Robinson, 1, Queen Victoria-street, 
London. 

Improvements in or relating to means or apparatus 
for supplying electric current to telephonic appa- 
ratus, Edward Alfred Graham, 46, Lincoln’s-inn-fields, 
London, 

Ava. 8. 


16123. An improved galvanic battery. Richard Joseph Orowley 

and Frederick Fitz Payne, 27, Chancery-lane, London. 

Improvements in or relating to electric furnaces. 

Oharles Haswell, Arthur John Oridge, and Andrew Bash. 
forth, 111, Hatton-garden, London. 

10143. Improvements in and relating to clectro-capillary 
recording apparatus. Axel Orling and Frederick William 
Corby, 61, Ohancery-lane, London. 

16179. 8 in or connected with electrical ignition 

internal- combustion engines, Frederick 
ага В Simms, 4, South-street, Finsbury, London. 
Ava. 9. 

a Improvements in or relating to the mounting of 
electricity conducting rails. La Société Anonyme dee 
Manufactures des Glaces et Produits Ohimiques de Saint- 
Gobain, Ohauny et Oirey, 46, Lincoln’s-inn-fields, London. 
(Date applied for under Patents Aot, 1901, Оо, 1, 1904, 
реа date of application in France, (Complete specifica- 

on, 


16063, 


10072. 


18078. 


16079, 
16086, 
16083 


16088. 


16134. 


16300, 
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Avo, 10, 

Improvements in the methed ef constructing and 
laying underground mains for the distributiea et 
electricity. Percy Nicholas Hooper and Alexander Dack- 
ham, Phair Wharf, West Ferry-road, Millwall, London. 

Improved means for coupling conduit pipes as used 
in the laying of electric wires and for like purpeses. 

Albert Powell, 65, Market-street, Manchester. 


106949. 


16273. 
16292, 


16296. A combined ad 


machines fer 
effecting the ventilation thereof, Siemens Bros. and 
Oo., Limited, Birkbeck Bank-chambers, Southampton- 
buildings, Obancery-lane, London. (Siemens-Schuckert- 
werke, G. m. b. H., Germany.) (Üonslete T оен 
16301. Improvements in electric are ter 
Johnson and Mads Peter Thomsen, Birkbeck Bank. 
chambers, Southampton-buildingse, Ohancery-lane, London. 
Improvements in alternating -current moters. The 
Bntish Thomson - Houston Company, Limited, 85, Oannon- 
street, London. (The General Kleotrio Company, United 
States, ) 
Improvements in dynamo - electric machines. The 
British Thomson-Houston Oompany, Limited, 83, Oannon- 
street, London. (The General Electric Company, United 
States). 
Ava, 11. 


16303. 


16304, 


16324, A new or improved electrically-centrelled circuit 
breaker. Ernest Turner, 215, Second-street, Traffurd 
Park, Manchester. 

Improvements in are lampe. André Blondel, 111, 


Hatton-garden, London. (Oomplete specification. 

16358. Improvements in or relating te the electrical operation 
ef typesetting, typewriting, 

Alfonso de pia 111, Hatton-garden, London. 
Improvements er connected with electric switches. 
Kull Schmahl, N 173, Fleet-atreet, London. 
10397. New or improved disengaging mechanism for the 

controlling devices of shunt-oitrouit are lamps. Oscar 

Eírém and August Sidler, 31, Bedford-street, Strand, 


10357. 


16873. 


London. со» specifica tion.) ЕЧ 
16398. Improvements altermating-current moters. e 
British Thomeon- 5 Oompeny, Limited, 83, Cannon - 
etreet, London. (The General оо Оошрапу, United 
States.) (Complete specification.) 
Avc. 12. 
41664, Improvements in imduction ceils, Robert on 46, 
Linooln's.inn-fields, London. (Date applied under 


Rule 5 of the Patents Rules 1905, Feb. 25 1005.) (Oom- 
plete n 


41674, Improvements in telephone Robert Bines, 
46, Lincoln’s-inn-fields, London. (D. ts applied for under 
Rale 5 of the Patents Rules 1905, Feb. 1905.) (Oom- 


plete specification.) 

16404. An improved = of distributing electric power 
for traction es, regulated by signals and the 
like, Thomas" Hackett Wright, 285, Upper Brook-street, 
Manchester. 

16425. Improvements in gas and electric lamps er fittings, 
George Arthur вы 7, Staple-inn, London. 
ents electric dental engines. Ernst 

Klapproth, 4, Sb еч Finsbury, London. (Complete 

speci cation.) 

16485. Improvements relating to transmission systems fer 
wireless telegraphy. Simon Eisenstein, 7, Southampton- 
buildings, Ohanoery.lane, London. (Complete specifioa- 
tion. ) 


16484. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Aug. $1. 
1904. 
16751. Galvanio batteries, Pörecke and Wedekind. 


17059. Electromagnetio controlling devices especially applic- 
able for use in autematic weighing apparatus. 
Darrah and Hackett. 


17584. Construction of mechanical ear for electric trolley 
wires or the like. Phillips. 

17601, Rotors of alternating-ourrent machines. Zani and 
Dick, Kerr, and Oo., Limited. 

18937, Means and appliances for operating electrolytic cells, 
Hargreaves, 

19574, Electric motor control systems. British Thomson- 
Houston Company, Limited. (General Electric Company.) 

19889, Eleoctric-magnetic mechanism, ly applicable 


to railway signalling apparatus. British Thomson- 
Houston Oompany, Limited. (General Electric Oompany.) 
20413. Mangers and ears for electric conductor wires. Heap 
Pa , Heap, Richardson, Billington, Haydock, Jones, and 
er ey. 
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20652. Dynamo-electric machines, British Thomson-Houston 
Company, Limited. (General Electric Company.) 

20609. Electric meters and measuring instruments, British 
Thomson-Houston Company, Limited, (General Electric 
Company.) 

$1949. Electric aro lamps. Gross. 

21640. Apparatus for wireless telegraphy, Marconi's Wirelets 
Telegraph Oompeny, Limited, Berry, and Ewen. 

31041. Safety devices in connection with radio telegraphic 
transmission cirouits, Marconi's Wireless Telegraph 
Oompany, Limited, Berry, and Ewen. 

21729. Rail joints and electrical bends connected therewith. 
Radford, 

21729, етее g ooupling for electric oables. Phillips and 

arkin. 

21892. Electric aro lamps. Lewis. 

21895. Eleotrié telegraphs, Siemens Bros. and Oo., Limited, and 
Gnmston. 

27246, Eleoctrióal measuring instruments. Siemens Bros, and 
Oo., Limited, and Holmes. 


1905. 

1919. Brush-holder for dynamo-electric machines Burke. 

2490, Electrical resistancos. Leonard. 

2816. Antomatic lubrication of trolley wheels for évorhead 
xdg of "neis traction. Bedford. 

9919, Co a nate cee for under Internatie nal 
зане б у 8, 

11605. Retransmitting and оа РИИ telephone currents оп 
lines, also used for telegraphic purposes, or other- 
wise Mable to have currents of relatively low 
frequeney passing over them. Kingsbury. (Western 
Electric Company.) 


COMPANIES’ STOCK AND SHARE LIST. 


Name. 5 Last price 
Commereial and Industrial.— £ £ 
Alliance Electrical Co., 5 per cent, Cum. Pref., Nos. 1-70,000 1 HE 
Aron Electricity Meter, p.c. Cum. Pref. Shares, 1-125,000 1 7/16-9/16 
British Insulated and Helsby Cables, Ord., 1-100,000...... 6 


— 6 per cent. Cum. Pref., 1-100,000 ........... .... B .. 64-6xd 
——— 44 per cent. Mortgage Debentures .............. 100 .. 101-164 
Britian a a omon Houston Co., 44 per cent. 1st Mort. Deb. 100 


J T toes 100-102 
Britis 2 8108 Elec. and Manuf. 6 per cent. Pref., 
275,001-375,000 ...................................... 5... 24-28 
———— 6 per cent. Mortgage Debenture Stock .......... 100 .. 85-89 
Brush Electrical Engineering, Ordinary, Nos. 1-105,731 .. 2 .. 43 
— Non. Cum., 6 per cent. Pref. .................... e cus 14-14 
н per cent. lst Debenture Stock 100 .. 9295 
cent. 2nd Debenture Stock................ 100 .. 78-81 
Callender’? le, Debent ure õ 100 .. 106-108 
lll Еа КГА ЕЕ 5 .. 10-11 
5 per cent. Pref. ................................ 5 . 29,9] 
Crompton and (o 3 ..  142xd 
—— 5 per cent. Debentur es 100 94.99 p. c. 
Edison : and Swan United, A" Shares, 1-99,261 ....... mus c vi 14-18 
„A Shares, 01 017, 19 9 .. E 
=p per cent. Debentures.......... 5ß1üń eas tte 10 .. 89 
4 per cent. Deb. Stock, Red. .................... luu .. 85-88 
Electric Construction, Nos. 1 to 112,100.......... ...... ТЕ 13 
7 per cent, Cumulative Pre fn 2 .. 138-84 xd 
Te cent. Perp. lat Mort Deb. ................ 100 96 
Ferranti ited, 5 per cent. lst Mort. Deb. Stock, Bod: 100 .. 90-93 
General M Compan (1900), 5 per cent. Cum. Pret... 10 .. 9410 
cent. 1st Mort. Deb. Stock ................ 100 101 
W. T. H Hen ey's Telegraph Works, Ordinary ME ere b . 114124 
44 per cent. Preference.......................... 6 .. 63-5 
per cent. Debentures ........................ 100 .. 109111 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 .. 1516 
4 per cent. Debentures...... ———— es 100 .. 100-103 
Parker, Thos., Limited, Ordinary ........................ 10 .. 10-103 
Telegraph Construction and Maintenance................ 1a .. 51435 
——— 5 per cent. Bonds .............................. 100 .. 101-16 
Electrie Lighting and Supply.— 
Bournemouth and Poole, Ordinary ...................... 10 .. 112-121 
44 per cent, Cum. Pref., 7,501-15,000 ............ 10 .. 10-104 
6 per cent. Cum. Second Pref, 15,001.22,500 .... 10 .. 114-124 
44 per cent. Debenture Stock, Red. 100 .. 105-107 
Bromley (Kent) Electric Light and Power Со. .......... 5 .. 54-58 
4 per cent. lst Debenture Stock, Red. 5 100 .. 103-106 
Brompton and Kensington, Ordinary ......:... ares e latus D x 10 104 
per cent. Preference ................. ........ 8 99-104 
Calcutta Electric 50,0012 G00 Corp., Ordinary, Nos. 1-60,000 . 5 .. 9 94 
Nos. 60,001-80,000 .............................. 5 . 83-94 
Cambridge Electric Supply Company, £10 Ога,  ........ 8 .. 12,13 


Central Electric Supply, 4 per cent. Guar. Deb. Stock .... 100 .. 105-106 
Charing Croas, West End, and City Electric Supply, Ord., 
1-8›,000 SPEC RM IE ‚ 8 .. 4-1 


44 per cent. Cum. Pref., 1-80,000 ................ 5 .. 64-59 
—À — 4 15 ЖМ к, Stock, ‚ Red. pee 40.00 ur 5 13565 156 
ty Undertaking," 44 p.c. Cum. UN . 
ditto 1963) 0001.30.00 5. 9 
Chelsea . pp C„ 5 -64 
anu 4 т p Debentures ........................ Et: vi Tu 
ty ndon, Ordlnar ggg at - 
——— 6 per cent. Cumulative Pref..................... 10 .. 15-14 
5 per cent. Debenture Stock .................... 100 .. 122-126 
44 per cent. 2nd Deb. Stx. Prov. Certa. (all pd.).. 119 .. 105.106 
County of London Electric supply, Ordinary ............ zé 83-94 
6 per cent. Cum. Pref. .......................... 10 sè 12-123 
44 per cent. Debentures Prov. Certs. All pd. Rd. 100 .. 111-14 
——— 44 per cent. 2nd Debehtures Prov. Certs. ........ 100 .. 103-105 
Bamundsons’ Electricity Corporation, Ordinary, 1-50, O00. 5 61-61 
б per cent. Cum. Prei. 5 .. 64-64 
44 per cent. First Mort. Deb. .................. 100 . 106-108 


Electric Lt. & Traction Co. of Aust.,6 e me 1-30,000 5 .. 2 
— — per cont, Debenture Stock, Red VENE MENGE NR 100 ш: 


Name. КСЈ 
Folkestone 1 Supply, Ord. Nos. 1-10, 000 TUE: we 
t Deb. Stock, Red.. .10 `. 
Havana коону, 1-15, 000 РУР Я exu ees ds 
Hove Electric Lighting, Ord., 1- 1500 3 mA Toen 5... 
Isleof Wight Elec Lt. and Pwr. рс. Pb. Stk. Red. 100 .. 


rlie Electric Power and tt ting, 6 per cent. Cum. 


r y kaos 
Kensington & Knigh abridge Elec, Lt., Ord., 1.21, 000 5 
Kensington and tabridge and Notting Hill, 4 per 

cent. Debenture Stock Кед. ........................ 100 


Kidderminster and Dist. Elec. Lighting and Traction, Pref, 10 
London Electric, Ordin ar . 3 
—— per cent. Prei: . 9 
4 per cent. lst 400.904.300 000 Debenture Stock, Red... 100 
мечороцыш Ordinary, :00,001-300,000 .. ............... 5 
44 per cent. Kirst Mora D Debenture Stock.... 100 
44 por cent. Cum. Pref, ........................ 5 
r cent. rer Dia Debentare, Red........... 20 
Midland Metric Power D 


5 per cent, Pret. . Sarees 5 
do., 57,0 0-75 EE o t E 5 
Notting Hil! Electric lighting CCC 2° 
4 per cent. First Mort. Debs. Nos. 1-500 (Reg.) 
Oxford Electric, Ordinary, 1-96 and 40-14,510 ............ 
——— per cent. Debenture Stock .................... 100 
Royal Electrical bee of Montreal, 44 per cent. First 
Shares Mortga bentures ...................... ан 


Smithfield Markets Electric Supply, Ога 13120000 ...... 
4 per cent. Debenture Steek .................... 100 
South London, Ordinary ................................ 5 


South Metropolitan Electric Light and Power, Ord. ...... 1. 
7 per cent. Cum. Pref. .......................... ДУ. 
4j per cent. lat Mort. Dcb....................... 100 .. 
Ditto, June, 1904 nr RS 

St. James's and Pall Mall, Ordinary, 101-20,080 .......... 5 

———— 7 per cent. РгеЇ................................. 5 
54 рег cent. Геб. ............ ......:......... 100 

Urban Electric Supply Co., Or inary, 8-50-007 .......... 5 
— —— $ per cent. Cumulative Preference, 50,001-80,000 5 

Westminster, Ordinary ....................... ........ 5 
5 per cent. Cuin. Pref., 110,1,1-138.251 .......... 9 

Eleetrle Tramways. — 
Anglo- Argentine, 54 per cent, Cum. Pref., 1-260,007 ...... 5 


6 2 „ „„ „60 %%7ʃß³r „„ „ „ „„ „6 „ „ оь 


Permanent 6 per cent. Debenture Stock, 1828.... 100 


Auckland Elec. Trams., 5 y a Mor. Deb. Stk, Red. ... 100 


Barcelona Tramways, Ord., 20,000 .......... 10 
5 per cent. Cum. Brat Shares, 1-10,000 .......... 10 
5 per cent. Deb., Red., 1-600 .................... 100 
—— — 44 per cent. Red. Deb. Stock... n 100 
Bath Elec. Tramways, Ld., Pref. Ord. Shs., 75,001.150,606.. 1 
per cent. Cum. Pret. Shares, 1 1-59, 394 .......... 1 
Blackpool and Fleetwood Tramroad .................... 10 
Brisbane Tramway Invest., Ord., 1-75.000 ................ 5 
—— — 5 per cent. Cum. Pref., Мов, 1- 8000 0 8 8 
44 per cent. Deb. Stk., Red., Prov. Certs. all pd.. 100 
British Columbia Electric Railway Co., Ord. Def. ........ 100 
„ ³oðwmꝛm·¹ 5mꝛmqq ⁊ v K 100 
——— 5 per cent. Cum. Perpetual Pref. Stock.......... 100 
4, per cent. lat Mt. Debs., Nos. 1-6,250, uf £40 each 40 
4, per cent. Vancouver Power Deb............... 100 
British Electric Traction, Ord. 1-500,000 & 60,001-90 000 .. 10 
6 per cent. Cm. Pf., 30, 001-60,000 35 ˙ E 10 
d per cent. Per tual Debenture Stock — ........ 100 
44 per cent. 2ad Deb. Stock ...................... 100 
чи Ayres and Belgrano Trams........................ 5 
—  — “А 6 per cent. Cm. Pf., 1-40,000................ 5 
— "6 per vont Ош. РЇ, 1-27.50 Mo ORE E. 
——— 9 per cent. Deb. Stock, Кей. ................. .. 
Prov. Cert., all paid ............................ 100 .. 
Buenos Ayres Electric Trams., 5 p.c. Deb. Stk., Red. 100 
Calcutta Tramways, 1-102268 ............................ 5 
44 per cent. 1st Deb. Stock, Red. ................ 100 
Cape Electric Tramways, Nos. 1-480, DUO eke 1 
City of Birmingham Tramways, 5 per cent. Cum. Pref. . 5 
4 per cent. 1st Mortgage Deb., 1-3000 (1917) ...... ‚ 100 
Colombo Electric Tramways and d Lighting, 5 per cent. lst 
M e Debenture Stock, Red. .................... 100 
Cork Electric Tramway and ериш Co., Ordinary ...... 10 .. 
6 per cent. Cum. Pref. .......................... 10 
4 per cent. Dobentureess DOIN 100 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 ...... 10 
6 per cent. Pref., Nos. within 1-60,0.0 o 10 
3. per cent. Mert. Debs., 1-5,000 Red.. 100 
Imperial Tramways, Ordinary ............................ all 
——— 6 per cent. Cum. Pref. ........... V al .. 
4, per cent, Deb. ЗіюсК .......................... 100 


Isle of Thanet Electric 0016000] ^, and Lighting, 5 per c. 
Cum. Pref., Nos. 50, 001-60, O0 

4 per cent. 1st Mt. Db. Stock, Ней... 100 

Kidderminster and District Lighting and Traction, Pref.. 5 


London United Trys. (1901), 5 per cent. Cum. Pret......... 10 .. 
4 per cent. 1st Mt. Db. Stock, Red. .............. 100 . 
Madras Elec. Trams. (1804), 5 per cent. Deb. Stk , Rd. .... 100 
Metropolitan Elec. Trams., Defd., 1,000,001-1 314, 016 . 1 
—— — 5 per cent. Cum. Pref. 500,001- 1,000,000 bui mds 1 
44 per cent. Deb. Stock, Red. rt. 100 
Milwaukee Klectric Rail and Light ty B por Genk 30-yr Cons. 
Mort. Bonds, 1826, 1-5,500 and 7,001-8,000............ $1,000 
Montreal Street, Rail., Sterling 5 per Ау (Mort.) Deb., 
— — Sterling 44 per cent. Deb., 1922, 601-2, OO. 100 
New General Traction, 6 per cent. Cum. Pref., 1-10, OO and 
ОТТА ООО ͤ ¾ n sU ede m pid d e TO ав 
Oldham, Ashton, and Hyde Tramway, Ordinary .......... 10 
5 рег cent. Cum Pref .......................... 10 
Perth Elec. Tramways (W. A.), 5 per cent. 1 Mrt. Deb. Sk... 100 
Potterles Electric Traction, rdipary, 20 001-40,000........ 10 .. 
5 per cent. Cum. Pref., 1-20,000.................. 10 
r cent. Debenture Stock .................... 100 
South Lancashire Electric Traction and Power Company 
Man 8 
— — £101, 142 6 рег cent. Preference .................. 1. 
— £597, 170 44 per cent. Debenture Stock........ 100 pe, .. 
Electric Bailways.— 
Central London, Ordinary ............................. 10 .. 
EE per Me Es / E De E Ue Eur ‚ 100 


*"59404090250604925*506250249264$€6996 


. 1516-1516 


1 5/16-1 7/16 
106-109 
311A; xd 

gu: 


57 99 
48-45 


8 350102 
Е 1 0 5 


ae 


18-19 
14-141 


102-105 


83-94 


101-164 


1 
100 p.c. 


90-92 
101-105 
77-80 
110-112 
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Amount Amount 
. Name. paid. ш> price. Name, paid, L price. 
City and South London, Consolidated Ordinary .......... 100 .. 3840 Telephones. — 2 . 2 
—— — $ per cént. Debenture Stock n 100 .. 107-110 
—— 5 per cent. Pref. Stock .. 100 120-123 National Telephone, Ргеѓегтей..................,..,,..... 100 ow 109-110 xd 
— * 5 , оа 100 119-122 — Deferred Stock .,.... N . , 100 .. 105.106 1d 
— ш » „ö “ 100 115-118 — 5 per cent. Cum. First Рге!{......................- 10 уы xd 
Liverpool Overhead, 5 per cent. Pref. .................... 10 10-104 5 per cent. Cam. Second Ргеї..................... 10 15 xd 
—~— Ordinary, 1-50, 000lnu uu . 10 3l 5 per cent. Non. Cum. Third Prei. 5 „ 50-5} xd 
4 per cent Mortgage Debentures, Red., 1-1,700., — . —— — 54 per cent. Deb Stock, Re... 100 .. 98-1 
Underground Electric Railways of London, 5 per cent. — 4 per cent. Deb. Stock, Red. .................... 00 103-10 
Profit-Sharing Secured Noten. — 98-93 Oriental Telephone and Electric Company ...............- 1 1 3/16-1 5/16 
Waterloo and City, Ordinary ............................ 100 90-92 6 per cent. Cum. Pre... 1 le 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Traffic Returns for Increase or Miles of Accounts for ear. 
week. decrease. еа nid 
Line. " . „„ 
Current Total | Passengers Car miles 
койш 1905, | 1904. | Week. | year. 1908. |190. Ending recsſpta carried. 8 
2 2 & £ | £ 
Aberdeen Corporation Aug.12| 1,709 | 1,688 |+ 21 — 720 254 | 203 May 31 64,071 | 15,630,351 | 1,579,725 
Ayr Corporation is 414 449 |- 35 — 8 8 | „ 15 14,328 | 3, 316.380 i 
Barking Corporation — — — — — 133 — — 
Birkenhead Corporation ........ „ 18 1,161 | 1,057 | + 104| — 544 23.55 234, March 31| 55,025 | 11,145,532 | 1,309,905 
Birmingham Corporation ...... „ 12 353 328 30 + 854 1 „ - 2 p 
Blackburn Corporation ........ „ 9| 1,025| 1,141 |- 117 + 552 24 212 „, 8,661,720 986,955 
` | 
Blackpool Corporation .......... 4, 10| 2,825 | 2,*89 |+ 235| + 231 171 174 > | — — 
Blackpool- Fleetwood Trams. . , 12 2,216 | 1,910 | + 306| — 1,598 163 164 | Dec. 31| 31,846 | 2,325,677 679,264 
Bolton Corporation ............ „ 13| 2,041 | 1,885 | + 155 + 1,361 | 40 38 | h 20,205,196 | 2,161,130 
Bournemouth Corporation ...... „ 9| 22:3 | 1,654 | + 629 + 5,166 16 82 1682 „ | 10,068,288 | 1,121,625 
Bradford Corporation „ 12| 4,901 | 6,116 | - 21% — 77 77 m e he 
Brighton Corporation .......... „ 13| 2110 139 |+ 71 + 750 9 | 8 di | 11,321,160 | 1 152,828 
Bristol Tramway Compauy...... „ 11| 6495 | 5,212 | 41,381 — 514 | 51 Dec. 31 | 45,312,373 | 6,127,135 
Burnley Corporation. „ 12 1,270 | 12:5 |+ 35 — 10 10 March 51 | л. А 
Burton Corporation , 0| 405 217 — 14|- 70| 8| 8 | , 5818259 | 454,082 
Cardiff Corporation ............ July 29 | 2,201 | 2255 |- 47| + 619 25 — 23,134,363 | 2,770,049 
Carlisle Tramways Company.. . . Aug. 12 221 219 |+ 5|- 4| 85| 85, Dec 31 E 22 
Central London Railway ........ „ 12| 5,312 | 5,586 |- 74) — 754 © 6 А | 44,875,547 | 1,281,214 
City and South London Railway. ., 15| 8.17 | 2,214 | - 340, - 27А 64) Ы nu | = 0 
Colchester Corporation ........ » 10 841 858 — 17 — 7 7 = — 
Cork Е. T and L Company ....| , 10 581 571 |+ 10 + 732 51 255 " 5,814,376 882,256 
Darwen Corporation ............ „ ll 2.7 245 T 40+ 205, 7 1 Магоһ 31 = = 
Dover Corporation „ 12 314 317 |+ 77 — 4 a ; 2,855,200 281,345 
Dublin and Lucan Electric Ry...| ,, 1] 187 | Ml |+ 45| — А 68| 67 Bec. 5 402,511 | 110,738 
Dublin U. T., electric cars „ 11 4,514 | 4172 | + 342 

Dublin S. District, Blectric ....| ,, II 1,483 | 1,205 |+ 278 } = 47 | 46 " 59,050,949 | 7,077,372 
Dundee City Tramways .. ..... „ 9 85! 835 |+ 24 == 22 | 22 M — = 
East Ham Corporation „ 18| 1,091 789 ＋ 302 + 1,425 | 23 25 | March 31| 36,652 | 13,689,658 863,816 
Glasgow Corporation..........- „ 12| 15,515 | 14,218 | 41,037 | + 8,006^| 1442 | 145 May 317506, 480 195,767,519 17,915,595 
Gloucester Corporation ........ — — — — — 9 54 = = — ei 
Halifax Corporation ............ А 1,871 | 1,950 | — 73| + 857 351 33 | March 31| 74,019 | 17,849,642 | 1,540,707 
Huddersfield Corporation ...... „ 12| 1,541 | 1,429 |+ 112) + 250 35 35 1 12,838,180 | 1,666,262 
Hull Corporation .............. „ 12] 3,080 2.190 | + 829 + 589 | 27 20 e " 
Ilford Cor por- tion. — — — — — — | 10) Е — œ Es 
Ilkeston Corporation. - 140 151 — 11 — 471 — 9 = = EN 
Kirkcaldy Corporation it 209 219 - 31 — 7) 74 May 15 3,632,855 432,536 
Leeds Corporation .............. „ 12 6,953 | 5,833 41,119 + 35,556 | 89 89 | March 25/298,235 | 61,225,696 | 7,121,038 
Leicester Corporation .......... — — — — — 42 — Dec. 31 26,011 | 12,039,252 | 1,229, 
Liverpool Corporation .......... - 11,576 | 11,764 — 188 — 103 | 103 4», 31,547,625 |116,642,665 [12,166,419 
Liverpool Overhead Railway.. „ 15 | 1,802 1.7 + 99|- 419^. 657| 657| June 30 = = 
London County Council ........ - 15,556 | 15,918 | - 362| 4-46,919 | — A = = - = 
Lowestoft Corporation — — — — — | 54 | Sept. 30| 14,511 | 3,128,867 359,435 
Maidstone Corporation ........ 4 10 194 18} |+ 10 | — ; 2 = 4,740 850,121 112,227 
Manchester Corporation ........ „ 12 13,097 | 12,594 | + 505 410,544 | 149 | 1314 | March 31'631,956 125, 800,875 {14,123,124 
Nelson Corporation ............ „ 12 19 103 + 4 + 2% — 22 „з — x = 
Newcastie-on-Tyne Corporation.. ,, 12 4,110 | 3,588 | + 523 + 2,665 | 50 45 51 197,849 | 43,069,934 | 4,336,152 
Newport (Mon.) Corporation.... — — — AE — 32 | 32 P = e = 
Oldham Corporation „ 151 168 1.216 | + 468; — — 8 „ 25 65,555 | 13,466,245 1, 502,740 
Portsmouth Corporatlon „ 5 2.571 | 3,341 |- m -100|— ' 29 „ 3l 95,702 | 19,625,323 197,499 
Reading Corporation. — GE ee = a — , 3 „ Xl x at zt 
Rochdale Corporation | E | — — | — 6 41 „ 31 14,881 | 2837,10 386,517 
Rotherham Corporation ......--; „ 3 440 | 645 | — 205 == % 73 „ 3I 23,569 | 5,251,472 593. 
Salford Corporation " is 4,021 | 4,455 | - 434 = 70 — „ 310214, 111 | 39,213,560 | 4,884,590 
Scarborough Tramways Co. July 22 343 = = = 22: 4 ссе с nés Kis 
Sheffield Corporation Aus. 13 5,240 | 4,698 |+ 542 + 5,401 | — 524 „ 31 — == = == — = ES 
Southampton Corporation ...... 7 1,347 | 1,165 | + 180 — — 18 „ 311 — — 2 . M er pn 
Southend-on-Sea Corporation.... July б 472 435 |+ 37 4+ 407 | — 9 eo SL) oe 22 bcs E "T 2 = 
Stockport Corporation .......... Aug. 11 968 591 | + 577 — — 104 „ 311 — aes — == = = za 
Sunderland Corporation ........ „ 13 1,728 | 1,424 | + 504 + 625 20 » ol] — 2 еы а e шы — 
Swindon Corporation о” 9 249 — um OS = 44 „ 51 4,957 | 1,515,757 | 102,751 |087 [1153 | 151 |. 
Wallasey U.D C. .. . . Т 1,092 927 |+ 165| + 467 11 105 „ 31 38,760 | 7,412,881 | 778,851 130 |1194 | 3,271 |154 
"Warrington Corporation ........ July 15 542 332 ＋ 10 + 175 71 — „ 31 17,057 | 4,018,225 403,365 — |985 — 6:53 
West Ham Corporation Aug. 10 2,285 | 1.178 | 41, 107 412,122 | 46 | 862 „ 31 — | 15,773,742 | 1,237,165 = = — = 
Wolverhampton Corporation ... | „ 2 805 | 1,005 — 200 — — 77 „ 31 = = — i 


+ c fa 
t And 98 miles of interlacing track. qa Train mile. 5 Per mile of single track. h Half - year's figures. 
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NOTES. 


New Publication. — Wireless Telegraphy and 
Hertzlan Waves," by S. R. Bottone. (London: Whittaker 
and Co. 5s). The author presents the public with an excel- 
lent treatise, chiefly elementary, of the phenomena of 
electric waves, and their use for telephonic communication. 
Students should find it a useful guide. 


Personal —At the funeral of Mr. W. E. Langdon on 
the 17th inst., the Council of the Institution of Electrical 
Engineers was represented by Mr. W. M. Mordey, vice- 
president), Mr. W. H. Patchell (vice-president), and Mr. 
G. C. Lloyd (secretary). Sir William Preece, who is absent 
in South Africa, was represented by his son, Mr. A. H. 
Preece. 


Wireless Telegraphy.—In consequence of forest 
fires, floods, and the atmospheric conditions, it has been 
found extremely difficult to maintain telegraphic communi- 
cation in the regions of the Lower Yukon, Alaska, and the 
Government is preparing to instal a wireless system. 
Experiments, which have so far proved successful, are 
being carried on. 


Junior Institution of Engineers.—Vol. xiv. of the 
Record of Transactions contains the papers read during the 
twenty-third session, with the discussions, and an account 
of the visits of inspection made by the members. There 
is also a lot of information upon the history, membership, 
and finance of the institution, which will be found interesting 
aud useful for reference. 


Natural Gas Production.—The approximate value 
of the natural gas produced and sold in the United States, 
ав reported to the United States Geological Survey, is 
given as about £8,000,000. Pennsylvania, Ohio, Indiana, 
and Kansas were the most prolific States, the products 
from the first-named representing nearly half the total. 
These figures do not take into account the natural gas 
produced in Canada and consumed in the United States. 


Rubber.—The report of the British Consul at Para 
gives some information upon the practice of adulterating 
rubber. It was observed that a latex obtained from a tree 
entirely different from the Heveas " is employed for thie 
purpose, and even as a substitute for rubber altogether. 
The demand for rubber has led for some years past to an 
increase of adalteration, the plant used being plentiful in 
the Para district. These products are apparently of a 
tolerably serviceable character, and the substituted plant 
(the “Тарага”) is fruitfal of growth, but the material is 
rather less elastic than the genuine article. 


Cable-Laying.—The cable steamer “Colonia,” which 
started on Saturday to lay the Commercial Cable Company’s 
fifth Transatlantic cable from Canso, N.S, to Waterville, 
Ireland, appears to be in rather a bad way. The shore end 
of the cable was successfully dropped, and the steamer then 
put to sea, when the weight of the cable and the strong 
tide drove her on the rocks almost at high water. An 
unsuccessful attempt to float the Colonia” was made on 
Monday, but the following day she was got off, the holes in 
her having previously been closed. It is expected that she 
will proceed to the Halifax Government Dock. 


Telegraph Poles.—An inquest was held at Paddington 
last week on a telegraph wireman who succumbed to 
injuries received through the falling of a pole which he 
was repairing. The pole fell in consequence of the cast- 
iron base breaking. Evidence showed that the pole was 
carrying much less than ita "breaking weight," and that 
the flaw could not have been detected by external examina- 
tion. The end of the steel pole was some 2ft. above 


the ground line, so that the cast-iron base took all the 
stresses. The jury returned a verdict of accidental death, but 
suggested that the steel tubes should extend through the 
iron base into the ground. This is the procedure followed 
in all tramway work, where the cast-iron base is used for 
ornament only. 

The Franklin Bicentenary.—It will be 200 years 
on Jan. 17 since Boston, U.S.A., witnessed the birth of 
Franklin, and it is but fitting that the American Institute of 
Electrical Engineers, in conjunction with the old-established 
New York Electrical Society, should take a prominent part 
in the celebrations which will doubtless mark the event. 
Franklin's fame as а scientist has been somewhat obscured 
by his celebrity as a politician, and, saving for his inven- 
tion of the lightning rod—which is perhaps more correctly 
attributed to Procopius Dlviss—he is remembered rather 
as a founder of the Great Republic than for his scientific 
research. Yet he deservedly holds a high place in the 
annals of science as a pioneer of the modern uses of elece 
tricity, and the fact that he had not a little part in the 
severance of our Transatlantic cousins from the Mother 
Country will not deter electrical men on this side from 
participating, at least in the spirit, in the recognition of his 
valuable efforts in the cause of science. 

Telephonic Intercommunication.—An agreement 
is announced between the Post Office and the National 
Telephone Company by which intercommunication will be 
afforded over the Newcastle area. In the case of a call 
involving the use of both systems, a charge of 1d. per 
messsgo will be payable by the person originating the call, 
Besides the four exchanges in the Newcastle proper ares, 
the Post Office has 10 exchanges in the adjoining districts. 
The rates of subscription to the Post Office system are £3 
per annum and 1d. for each call, whether involving the use 
of one or both systems ; or £7. 10s. per annum (plus £1. 5s 
for each additional quarter mile of wire beyond a radius of 
half mile from the nearest exchange), with a charge of 1d, 
for each call involving the use of the company's system. 
This arrangement between the two undertakers is of 
interest as showing that the authorities at St. Martin’s-le- 
Grand have finally decided upon co-operation in regard to 
the oldest of their telephone stations, which was designed 
by Mr. A. W. Heaviside. 

Electric Lighting in New York.— The New 
York Edison Company has come in for a good deal of 
criticism from the American Press and public in regard 
to the conditions of its service, but the reduced charge 
for current of 5d. per kilowatt-hour enforced by the 
Government at the instance of the recent committee of 
investigation has not deterred the company from con- 
tinuing its policy of supplying consumers free with arc 
lamp carbons and renewing all incandescents, although the 
reduction in the price of current is estimated to represent 
a loss of £200,000 a year. This gratuitous supply of 
lamps is a factor which should be borne in mind when 
instituting comparisons between the rates prevailing in 
America and in this country, and it is a practice that 
we should like to see imitated here. It would do better 
justice to electricity as an illuminant, and the undertaker 
would probably find his additional outlay and cost of 
supervision well repaid in the long run, as seems to have 
been the case with the New York Edison people. 


Leasing of Provisional Orders.—The Frome Urban 
District Council, having obtained a provisional electric 
lighting order, came to the conclusion that the best policy 
would be to lease the undertaking, and negotiations were 
accordingly entered into with Edmundson's Electricity 
Corporation, by which the latter, having laid down the 
system with capital provided by the local authorities 
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would carry on the concern for a period not exceedin 
25 years on agreed terms. To carry this arrangement into 
effect the Council find it necessary to apply for a sup- 
plementary provisional order, as, by a recent decision of 
the High Court, it was laid down that the prohibition 
against the assignment of a provisional order without 
express powers applies also to leasing. The latter type of 
transaction does not, perhaps, lend itself so readily to 
“trafficking” as the former, but it is just as well to close 
up the loopholes, and to make it clear that the local 
authorities are still responsible for the due carrying out of 
obligations of the order in spite of leasing the same, 


Electric Lighting versns Gas.— Another addition 
to this controversy, and to the misrepresentation which it 
has entailed, occurred at the half-yearly meeting of the 
Bristol Gas Company the other day. The chairman, in 
contrasting the cost of electric lighting with that of some 
1,200 displaced gas lamps, gave the figures as £9,600 and 
£3,100 respectively. In a letter to the local Press 
Alderman Pearson, chairman of the Corporation Electric 
Lighting Committee, exposes the glaring error of this 
comparison. The £3,100 simply represents the oost of 
the gas consumed, while, as the chairman of the gas 
company must surely be aware, the sum charged for 
electric lighting includes the cost of standards, lampe, 
mantles, connections, renewals, and repairs. Not only 
this, but the amount comprises provision for interest aud 
sinking fund, so that the further assertion of the gas 
company 's chairman that there was capital expenditure 
in addition“ looks like adding insult to injury. A good 
deal more will be heard before the last word has been 
written on this familiar question, but meantime it is to be 
hoped that the opponents of electricity will have more 
regard for facts than has always been the case in the past. 


Olympia Exhibition—The many arrangements in 
connection with the approaching exhibition are nearing 
completion, and the prospects for a highly successful show 
are most promising. We understand that at their last 
meeting the committee decided, in order to encourage the 
use of electrical energy for cooking purposes, to offer sub- 
stantial prizes for the best and most efficient cooking 
apparatus. It is proposed to award the prizes for (1) the 
best completely fitted kitchen and (2) for the best single 
apparatus. With the view of affording all manufacturers 
of cooking apparatus an opportunity of making suitable 
preparation for this competition, the executive committee 
have decided to accept exhibits for the prize cookery section 
up to and including Saturday, Ost. 14 ; the judging will 
take place during the last week of the exhibition, Forms 
of entry can be obtained on application to the organising 
managers of the Olympia Electrical Exhibition, 119, 
Finsbury-pavement, EC. This is a step in the right 
direction, for anything which tends towards popularising 
cooking by electricity is deserving of every support, and, 
no doubt, all firms who make a speciality of electrical 
cooking apparatus will embrace this opportunity of bringing 
their specialities well to the front. 

Trolley Wheels.—Report No. 23 (price, 1s.) of the 
Engineering Standards Committee deals with trolley wheels 
and wire, and after carefally considering the information 
placed at their disposal the committee have come to the 
conclusion that no attempt should be made to standardise 
any particular design or shape of trolley wheel. They 
have, therefore, confined themselves to recommending a 
groove of a certain section, but point out that in recom- 
mending this section as standard they are not restricting 
engineers to the use of any particular design of wheel, but 
are rather suggesting that the overhead work be so arranged 
as to permit the standard trolley wheel groove being 


employed. Regarding wire, it has not been deemed 
advisable to go further in the direction of standardisa- 
tion than the recommendation of the minimum tensile 
breaking strength, which is 24 tons per square inch for the 
gauges of wire in general use. The following are the 
dimensions recommended as the section of the standard 
trolley wheel groove: width, lgin.; depth, in.; angle, 
65deg. We trust that these standards will be adopted by 
trolley wheel manufacturers. The committee consists of 
Messrs. A. P. Trotter, F. C. Armstrong, J. Burbridge, 
Philip Dawson, F. F. Higginson, E. R. Hill, J. H. Rider, 
Н. M. Sayers, A. M. Sillar, J. J. Steinitz, and A. Н. 
Walton. 

Electric Railway up Mont Blanc —Our French 
contemporary L'Industrie Electrique gives particulars of a 
company for constructing an electric railway ap Mont 
Blanc, which was registered in Paris in June last. The 
object of the company is the construction and development 
of a railway between the station of Fayet-Saint-Gervais 
and the top of the Goûter Needle, in conformity with the 
concession held by the company. In due course this line 
will be extended until it eventually reaches the summit of 
Mont Blanc. The concession for the construction of this 
extension is also held by the company. Other branch lines 
and extensions to subsidiary peaks are included in the 
company’s powers, and may be made in due course. The 
capital of the company, however, is only 1,000,000fr., and 
we hardly think this sum, equal to about £40,000, auff. 
dient for even the first part of the work contemplated, but 
under the articles of association the capital of the company 
can be increased at any of the general meetings of the 
shareholders. "We notice that all the directors of the 
present company are French. The company takes over 
the whole of the preliminary work carried out by the 
previous society which obtained the concession for the 
construction of the line. Our contemporary gives no 
information as to how soon the work foreshadowed is to be 
commenced. 

Heavy Tram Traffio.— The plaint of A Would-be 
Passenger" which appeared in the daily Press the other 
day as to the difficulty of entering the London United 
Tramways cars at week-ends and holidays, especially on 
the Hampton Court line, lends support to his plea for 
the introduction of the queue system. Anybody who bas 
stood at the Shepherd’s Bush terminus on a Saturday or 
Sunday, to say nothing of a bank holiday, can testify to 
the scramble, sometimes approaching a free fight, for the 
privilege of travelling in the cars. The correspondent 
mentioned above states that he witnessed the wreckage of 
hats, the tearing of coats and dresses, and even the inflic- 
tion of a severe wound. All this is an eloquent, if not 
very edifying, appreciation of the company’s service, 
but much of the present inconvenience might be 
obviated by the introduction of the queue system, which 
has been found to work excellently at Blackfriars Bridge. 
The same writer also complains of the dangerous practice 
of starting the cars while people are endeavouring to mount 
them. The fact is that the large crowds at Shepherd's 
Bash often continue their attempt, regardless of the bell, 
to mount the cars after they are full up—another argu- 
ment in favour of the queue system. Incidentally, this 
state of affairs affords further evidence that an efficient 
service creates new traffic. Before the London United 
Tramways laid down their system there was a horse 
service from Shepherd’s Bash to Acton. No such grievances 
as the above were heard in those days ! 

Standard Telegraph Material.—The Engineering 


Standards Committee has issued its report (No. 16) regard- 
ing telegraph material. The committee (which consisted of. 
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Messrs. J. Gavey, H. A. Kirk, H. Hartnell, Llewellyn 


Preece, F. Gill, T. Ireland, H. Jackson, J. Sayers, A. H. 
Howard, and F. Jacob) considered it inadvisable, in the 
present state of the industry, to make any attempt to 
standardise submarine or underground cables. They also 
considered it unnecessary to touch upon the question of 
standardising telegraphic or telephonic apparatus. Regard- 
ing copper conductors, the committee have formulated 
standards regulating the mechanical strength of the copper, 
resistance, specific gravity, and temperature coefficient. A 
variation of 2 per cent. is allowed in regard to both resist- 
ance and weight, and au additional allowance of 1 per cent. 
is made in respect of the resistance of tinned copper con- 
ductors. For the purpose of compiling the tables, a lay 
involving an increase of 2 per cent. in each wire (except the 
centre wire) for the total length of the cable is taken as the 
standard. The definitions are supplemented by tables 
of standard sizes for hard-drawn copper wire and of 
commercial annealed copper conductors. A valuable 
collection of definitions and specifications, with tables 
and diagrams, is given in relation to iron wire for 
the condacting line, for mechanical purposes, and for 
binding, arm-bolts, nuts and washers, stay swivels, trues 
and brace rode and truss tie, tie and brace bolts, stay rods 
and tighteners, insulator spindles, cup-holders (single and 
double), and tensile test-pieces. The price of the report is 
10s. 6d. | 

Bombay.—The Indian Government has sanctioned the 
issue of a license to the Brush Electrical Engineering Com- 
pany for the supply of energy for all purposes except 
traction. The area covers the city, town, and island of 
Bombay, but excludes Government buildings. The maximum 
rate which may be charged is Rs.20 for any quantity of 
energy for all purposes up to 40 unite, and for each subse- 
quent unit eight annas. A fairly wide range of systems is 
sanctioned, comprising : (1) (a) A continuous-carrent supply 
at a pressure not exceeding 230 volts between the 
adjacent conductors of a three-wire system; (b) a 
continuous-current supply at about 550 volts for 
power purposes where the approval of the local 
government is given. (2) (a) A low-pressure alternating- 
current three-phase supply at a pressure not exceeding 
240 volts between phases and at a frequency of 50 com- 
plete periods per second. (b) A high-pressure alternating- 
current three-phase supply at about 500 volts and st a 
frequency of 50 complete periods per second for power 
purposes where the approval of the local government is 
given. (3) An extra high-pressure alternating current 
three-phase supply at about 5,000 volte between phases 
and at a frequency of 50 complete periods per second, the 
neutral point of the generators being, with the approval 
of the local government, connected to earth. The local 
government are at liberty to issue regulations dealing with 
these systems, and, as provided by the Indian Electricity 
Act, they may exercise their option of purchasing the 
undertaking after 42 years and at the end of each decade 
thereafter. The licensees may transfer the undertaking at 
any time with the consent of the local government. 


A New Method of Damping Galvanometers.—A 
simple method of damping a galvanometer to a known and 
adjustable extent is described in the Annalen der Physik by 
Mr, W. Einthoven. It consists in connecting a condenser 
in parallel with the galvanometer. If a potential difference 
is applied to the terminals of the galvanometer when no 
condenser is present, and assuming that the inertia of the 
needle is negligible the deflection will instantaneously reach 
its steady value, but if a condenser of capacity, C, is in 
parallel with the galvanometer the deflection will gradually 
increase from zero to its steady value, A, along a logarithmic 


curve. If a is the value of the deflection t, seconds 


t 
after the voltage is applied a=A C= wc), where e 
is the base of the natural logarithms, and w is 
the combined resistance of galvanometer, and supply 


circuit, or w = E where wa = resistance of rupply 
e 

circuit and leads and w; = galvanometer resistance, w O- Т 
is the time constant of the deflection and by increasing 
either w or C the deflection can be delayed to any desired 
extent. The writer shows by means of examples that even 
when the inertia of the needle is not negligible it is possible 
to select a value for T, which shall just cause the limit 
between an oscillating motion and a periodic motion to be 
reached, and that the value of the capacity necessary for 
this gets less as the tension of the galvanometer support is 
increased. By means of a sub-divided (plug) condenser a 
convenient and exact adjustment of the degree of damping 
becomes possible, but the application of the method is 
obviously only practicable in the case of high-resistance 
galvanometers with short time of swing, such as would be 
used in the measurements of current changes of very short 
duration. 

Lightning Arresters —A patent has been granted to 
Messers. Siemens Bros. relating to lightning arresters of the 
horn type, so arranged as to prevent excessive voltage in 
electric circuits. This is effected by utilising auxiliary 
sparking gaps, with resistances or self induction devices 
located in parallel with the main gap. Reference to the 
first diagram discloses an auxiliary sparking gap, 1, arranged 
in parallel with the main gap, 3, the auxiliary gap gene- 
rally having the electrodes, “, pointed, and placed in closer 
proximity to each other than the rounded main electrodes, е, 


Fic. 2. 


Fia. 1. 


This plan permits of greater space in the main gap than 
hitherto, the arcs being formed progressively from 1 to 
3, and arc 1 becoming immediately extinguished on the 
formation of arc 3. Reference to the second diagram 
shows the operation of the arrangement with a number of 
auxiliary sparking gaps in parallel with the main gap. 
The auxiliary gaps are at gradually increasing distances 
apart as they recede from the main gap, and the 
pointed formation also gradually diminishes, as does the 
strength of the corresponding resistances. The gaps are 
bridged by ares in the order 1 to 7, as indicated in the 
second diagram. Lightning conductors are among the 
appliances which this arrangement is designed to improve. 

A Large Bavarian Power Scheme.—An interest- 
ing opportunity of utilising water power in the Bavarian 
Alps has been reported upon by a Swiss engineer, Mr. 
Jeanjaquet, in conjunction with a German engineer, Mr. 
Schmick, of Darmstadt. If the scheme is carried through, 
it is estimated that sufficient electrical energy will be 
obtained from the water to drive the greater part of the 
Bavarian State railways. The idea is to utilise two lakes 
which are situated in the mountains near each other, but 
with separate watersheds. They each discharge into the 
River Isar, but by separate outlets. The lake which will 
be used as a reservoir is named Walchen. The surface of 
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the water in this lake is about 61 square miles, and the 
maximum depth of the water in it is over 600ft. The 
height of the lake above sea-level is 2,635ft. The lake of 
Kochel, into which the water can be diverted, is about 
660ft. lower, and the direct distance between the two lakes 
is only some 2,200 yards, A tunnel would have to be 
made through the hill which divides the two lakes. The 
scheme, however, goes further than this. The watershed 
draining into Lake Walchen is not а very large опе, and 
would not provide the desired power regalarly. A few 
miles south of this lake there is the River Isar, which 
in its upper reaches flows from west to east. The level of 
the river is considerably above that of the lake, and hence 
it is proposed to divert a certain portion of the water into 
the lake by means of another tunnel through the dividing 
hills. This water can then be stored in the lake, which will 
form a splendid natural reservoir. This, combined with 
the high fall obtainable, makes the scheme an exceedingly 
attractive one, and we trust that it will be sanctioned and 
the works constructed. The lower portion of the River 
Isar, between the point where it would be diverted into the 
lake ааа Munich, is exceedingly rapid, and contains a 
number of falls which have already been harnessed for 
industrial purposes. This scheme, however, could be so 
arranged at not to interfere with these, as the volume of 
water passing down the river would be rendered more 
uniform than at present in consequence of the storage 
reservoir described above. 


Educational Science —The subject selected for his 
address by Sir Richard Jebb, president of the Educational 
Science Section of the Britieh Association, was "University 
Education and National Life.” Sir Richard commenced by 
tracing the extension of university education during the 
Victorian era. Not only had Oxford and Cambridge 
opened their doors to the community in a much larger 
degree than formerly, but other foundations had sprung 
into existence. So far as the new universities in great 
cities were concerned, it might be said that they were pre- 
dominantly scientific, and they also devoted special atten- 
tion to the needs of practical life, professional, industrial, 
and commercial—a state of affairs which was extending 
itself to the older universities, especially Cambridge. Deal- 
ing with higher education in South Africa, Sir Richard said : 
“ If I am not mistaken, there is in South Africa a genuine 
and a keen desire for efficient education of the highest 
type. A sound liberal education is desired for all who can 
profit by it, whatever their future callings are to be. But 
the practical and immediate need for the organising of the 
highest teaching is felt, I believe, more particularly in 
regard to three great professions—the profession of engi- 
neering, in all its branches; the profession of agriculture 
(including forestry); and the profession of education itself, 
on which the intellectual fature of South Africa must so 
largely and directly depend. Unstinted gratitude is due 
also to the University of the Cape of Good Hope. The 
primary needs of daily life in a new country make 
demands for certain forms of higher training—demands 
which may be unable to wait for the development of 
anything so complex and costly as a teaching university. 
It is necessary to provide a training for men who shall 
be able to supervise the building of houses, the making 
of roads, bridges, and railways, and to direct skilled 
labour in various useful arts and handicrafts. The first 
step in such a provision is to establish technical schools 
and institutes.” Sir Richard paid a high tribute to the 
German technical foundations, and considered that, in the 
absence of similar institutions here, some of their functions 
might be incladed in the curriculum of the newer univer- 
sities. He made some interesting observations on the part 


which science plays in the higher education, lending, as it 
does, a practical element to the more ornamental side of 
intellectual achievements, such as literature. In conclasion, 
he emphasised the need of well-organised secondary schools, 
зо that pupils shall be prepared to fully benefit by university 
teaching. 

Power Factor in Induction Motors .—In the 
Electrical World of New York Mr. A. A. Averrett has a 
contribution upon the question of whether, other features 
being equal, three-phase or two-phase indaction motors 
have the higher power factor. The author advances argu- 
menta in favour of theformer. Three-phase and two-phase 
motors are actually wound six-phase and four-phase (60deg. 
and 90deg. windings) respectively. Ihe operating con- 
ditions for induction motors are somewhat similar to those 
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for six-phase and four-phase rotary converters, in which the 
six-phase winding gives better results than the four-phase 
winding. The reason for the superiority of the three-phase 
60deg. winding lies in the fact that the ratio of effective 
turns to actual turns is as the chord to the arc. This 


ratiois ? in 60deg. windings, while in two-phase (90deg ) 
т 


windings tho ratio is 2 V2 In other words, the 60deg. 
т 


winding has 95°6 per cent. of the actual turns effective, 
while the 90deg. winding has only 90 рэг cent. of the turns 
effective. Fig. 1 graphically illustrates this advantage of 
the three- phate over the two-phase winding, by showing 
how the length of the chord approaches the length of the 
aro more nearly in the chord which subtends an angle of 
60deg. than in the chord which sabtends an angle of 90deg. 


Fie. 2—Method of Finding Power Factor. 


A typical General Electric three-phase motor having a power 
factor of 90 at full load and ‘83 at half load will, the author 
states, have about ‘32 magnetising current, 165 reactance, 
and a stationary impedance current of about 5:75 times fall- 
load current. The same motor if wound two-phase will 
have 36 magnetising current and the same reactance (‘165) 
at full load, which will give a power factor of 89; while 
the half-load power factor will be ‘80. Mr. Averrett con 
clades that two-phase motors have inherently a lower factor 
than three-phase motors, though it is possible to show as 
favourable a power factor for the two-phase as for the 
three-phase winding by the use of an excessive amount of 
material and at the expense of efficiency. 

Telegraphy and Telephony at the Peace Con- 
ference.—With a view to coping with the needs of the 
Russian and Japanese peace envoys aud supplying the 
Press with the latest news, extensive preparations were 
made for the handling of telegraph and telephone messages 
at Portsmouth, U.S.A., by the Western Union Telegraph 
Company, the Postal Telegraph-Cable Company, and the 
New England Telephone and Telegraph Company. The 
large amount of Press matter and the official communica- 
tions anticipated between the envoys and their respective 
Governments called for unusual means of handling the 
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situation, and on Saturday, Aug. 5, two days before the 
arrival of the Russian and Japanese plenipotentiarles, the 
arrangements were practically finished. Both the Western 
Union and Postal Companies established auxiliary telegraph 
and cable offices at the Hotel Wentworth, Newcastle, where 
the envoys are staying. The Western Union office is equipped 
with four quadruplexes, three duplexes, and 11 single 
loops, besides special private loops in the Japanese and 
Russian suites, wocnce direct communication is maintained 
with the Atlantic cables at Newfoundland, vid Canso, and 
also with the Western Union offices in New York. From 
this latter point the Japanese diplomatic matter was sent 
viá land lines to San Francisco over a direct circuit. From 
San Francisco messages were transmitted vid the Pacific 
cable through Honolulu, Midway, Guam, Manilla, and 
Hong Kong to Japan. Facilities for the work of 25 extra 
operators were available at the Hotel Wentworth, which is 
connected by direct wire with the Halifax-Rye Beach cable 
station at Rye Beach, N. H., as well as with the land lines 
of the Western Union Company. An extra office, largely 
for the use of newspaper correspondents, was set up 
opposite the main office. About 1,500 cells of gravity 
battery are installed in this building and 25 extra 
operators can be put at work if necessary, besides 
15 operators in the main office. Two special circuits for 
the use of the envoys and their staffs were also installed 
between the Portsmouth Navy Yard and the main office. 
The Postal Telegraph Cable Company's arrangements 
correspond olosely to those made by the Western Union. 
An auxiliary office at the Wentworth with four quad- 


ruplexes, three duplexes, ten single loops and private loops |’ 


to the envoys’ suites was installed, the hotel being con- 
nected with the main office on Congress-street, Portsmouth, 
by а 22-wire aerial cable about 34 miles in length. All 
the Wentworth service is looped through this main office, 
which is connected by direct wires with the Postal and 
Commercial Cable offices in New York. Russian messages 
were expected to pats vid the Commercial cables to San 
Francisco, and thence vid the Pacific cable, which the 
company controls, to Hong Kong and Japan, The main 
office at Portsmouth contains the company’s portable 
quads,” which are transported from place to place in order to 
meet emergency calls, and also three -k w. portable dynamos 
mounted on boxes equipped with rollers. These dynamos 
are supplied with 125-volt direct current from the 
Rockingham County Light and Power Co.'s station in 
Portsmouth, and are designed for 115 volts primary and 
580 volts secondary current. Fifty extra operators can be 
accommodated if necessary at the postal offices, and two 
navy yard circuits are also in place for postal service. 
The New England Telephone and Telegraph Co. has 
doubled its trunk line facilities between Portsmouth and 
Boston, making a total of eight circuits available. It has 
also placed in commission one special toll cireuit between 
Portsmouth and Worcester, Mass, for New York and 
Washington traffic. Two additional recording operators 
are ready for business at the Portsmouth central offices, an 
additional station has been set up at the Hotel Wentworth, 
and three extra stations at the navy yard for the exclusive 
use of the conference. This is another notable instance of 
the utility of the telegraph and telephone, and nobody 
showed greater appreciation of it than the big dailies. 


Alternating-Current Motors —A design of alter- 
nating-current motor of the commutator type intended to 
obviate sparking has been patented in this country by Mr. 
R. MeNeill, of New York. The rotary armature, A, shown 
in the first diagram, which we reproduce from the Oficial 
Patents Journal, is provided with two or more independent 
circuits, which are connected to alternate bars, ci c or с, c, 


on the commutator, so that each is always connected to a 
pair of brushes, ö b or 5“ ö, but cannot be short-circuited 
by any of the brushes, thus obviating sparking. It will 
be seen in Fig. 1 that the circuits are arranged quite 
independently of each other, but this plan is not essential 
so long as the electrical independence of the circuits 
between brushes of the same polarity is observed. For 
instance, the method of interconnecting three circuits, as 
shown in Fig. 2, may be employed. Any number of brush 


circuits may be used. The armature windings may 
be in series with the field windings, FF, and are 
supplied with currents of the ssme phase, obtained 
for example, by means of two similar secondaries, ss 
(Fig. 1) on a transformer, C. Alternatively, the arma- 
ture circuits may be energised independently of the 
fields, the field current counteracting the greater 
reactance of the field circuit, and thus producing 


synchronism of the armature and field magnetisations. 
Any suitable arrangements may be used for producing 
similar currents in the armature circuits and a leading 
current in the field circuit. The two arrangements of 
separate field and armature circuits and series connected 
field and armature circuits may be combined in the one 
motor. This arrangement allows of the field and armature 
magnetisations being brought more nearly into phase than 


S'S bob s 


can be accomplished by other methods. A rheostat, R EV 
(Fig. 1), choke coils, or a switch connected to taps in the 
secondaries, s s, may be provided for starting or speed 
varying purposes. In Fig. 5 is seen a motor having the 
field wound with ooils, p р aud s s, which act as trans- 
former primaries and secondaries respectively. Parallel 
or series connections of similar coils on the two parts, 
F F, of the field magnet may be employed. Either the 
armature or tbe field magnet may operate as rotor. 
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The sections of the tramways of the Erith Urban District 
Council which are to be opened on Saturday next will be 
of service for local traffic, but their full usefulness will not 
be realised until certain tramways in adjoining areas have 
been constructed. The original scheme for which parlia- 
mentary sanction was sought in 1903 was a complete one, 
and would have provided for a cheap means of communica- 
tion with Woolwich and London. The routes now con- 
structed are shown in the map given herewith, from which 
it will be seen that there are practically three lines radiating 
from the centre of Erith. The longest of these goes to 
Abbey Wood and ends at the boundary of the London 
County Council. In the scheme drawn up by Mr. W. C. C. 
Hawtayne, the consulting engineer to the Council, and 
included in the 1903 Bill, this line was continued to Welling- 
lane, where it joined the Bexley tramway to Woolwich. 
The extension in question was to pass vas. in new road 
made by the Woolwich Co-operative Society through their 
private property, but it lay within the Woolwich borough 
area and also within the county of London. Opposition 
was, therefore, brought against this Bill, and was so far 
successful that the London County Council are now bound to 
construct the line in question. Should they not do so within 
a predetermined time, the Erith Council may undertake the 
work. This link would complete the connection by tram- 
way between Erith and London, but its great usefulness 
would be for traffic between Woolwich and Erith. 

The present system is connected to the Bexley Council’s 
line by a physical junction, and through running is to be 
arranged. The details as to the through service are not 
yet fixed between the two Councils, but as it will be of 

eat value to both, no difficulty should arise. The janction 

tween the systems is at Northumberland Heath. The 
third line goes to North End, near the Dartford district. 
It is possible that this may eventally be extended and 
linked up to the Dartford tramways now under construc 
tion, but it would involve the making of a new road for the 
purpose. The Erith tramways may for the time being be 
considered as an isolated system, which will have a con- 
siderable traffic due to the large number of workmen 
employed in the engineering works in the centre of the 
district, who will now be able to live farther from the 
factories. The through system to Bexley will be of special 
service in this respect. 

In the Bill authorising the construction of the tramways 
powers to make street improvements were included, several 


eT 
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Fie. 1.—Route Map of the Erith Council's Tramways and of the Feeders supplying the same. 
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Fic. 2.—Plan of Special Work supplied by Messrs. Hadfields for crossing 
11 ac Parishes’ Ballast Wharf. The Special Gates are also 
ndica " 


JÍ which are of great value apart from the electric car 
service. The most important of these is the bridge over 
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the South-Eastern Railway which replaces a level crossing. | which is developing into the main traffic route from Erith 
This work, too, has been carried out by Mr. Hawtayne. | to London. The South-Eastern and Chatham Railway is 


^ 26 ] : Li 
Fic. 3.—The Mountain and Gibson Truck used on the Erith Electric Tramcars. 


The need for such a road diversion is emphasised by | throughout this section approximately a surface line, and 
the fact that a boy was killed by a train on a level | the crossing is also at a very acute angle. To keep the 
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crossing in Erith the day after the official inspection of | approach gradients as flat as asible, it was essential that 
the tramways. This crossing occurs on the Lower-road, | the depth of bridge deck should be kept very small. The 
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existing double line of railway is crossed by a span of 26ft. 
on the square and 40ft. on skew, two side spans, 14ft. 6in. 
on square and 22ft. дїп. on skew, being formed to allow of a 
future doubling of the railway. The bridge is designed to 
carry ordinary road traffic and a trolley car weighted up to 
52 tons on a 12ft. by 6ft. wheel base. rough flooring with 
parapet girders allowed of the shallowest deck construction, 
and was decided on, the troughing being Messrs. Dorman- 
Long's E max. in centre span and E min. in side spans. The 
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Fic. 5.—Elevation of Car Shed Entrance. 


gradients of approaches were thus kept to 1 in 24:8 on the 
west side and 1 in 30 on the east. The bridge foundations 
were carried through clay and peat of the old marsh land 
to ballast at à depth of about 12ft, and as those for the 
intermediate piers were close to the running road of the 
South-Eastern and Chatham Railway careful timbering was 
necessary. These pier foundations, each 80%. long, were 
earried out in 20ft. lengths, heavy baulks being placed 
under the rails adjacent to each length. The contract for 
this bridge was placed last summer in the hands of Messrs. 
W. Pattinson and Sons, Limited, of 50, Parliament-street, 
Westminster, who carried out the whole of the work without 


— 8 Ед 59 — 
FId. 6.—Key Plan showing Positions of the Generating Station and Car 
Sheds on the Council's Estate. 


in any way interfering with the traffic on the South-Eastern 
and Chatham Railway. Mr. J. Pluck acted throughout as 
clerk of works. 

The contracts for the supply of rails, etc., and the con- 
struction of all track work and the conduits were placed 


in the hands of Messrs. R. W. Blackwell and Co., Limited, 
Messrs. Bolckow, Vaughan, and Co., Limited, being sub- 
contractors for the supply of rails and fastenings, Messrs. 
Hadfield being the sub-contractors for all points, crossings, 
and special work. The Associated Cement Company, 
Limited, supplied all the cement used. Tbe lines at 
present constructed have a route mileage of about 4'7, and 
an equivalent single-track mileage of 8'4 miles, the whole 
of the main line from Abbey Wood to Erith being double 
track. Connection is made with the Bexley tramway 
system at Northumberland Heath. The rail joints are 
fished and anchored with Cooper and Howard Smith’s 
anchor joints, intermediate anchors being also used in the 
middle of the rails, which are No. 3 B.S. 100lb. per yard 
and 60. in length. The centres of the tracks are laid 
8ft. 6in. apart except on curves, where this distance is 
inereased to allow of the increased overcharge of the cars. 
Though only 6ft. wheel-base truck cars 281t. long are at 
present in use, the track has been laid down to give the 
clearance required for the large London County Council bogie 
typeof car. The railsare laid on a bed of 6 to 1 Portland 


Fic, 7.—View of the Erith Electricity Works. 


cement concrete, having a minimum thickness of бір, Ав 
the road from Abbey Wood to Erith follows for the moat 
part the old track running along the edge of the marshes, 
the bottom is often very soft, and where necessary the 
thickness of concrete has been considerably increased. The 
paving setts are 5in. Norwegian granite in the majority of 
the route, but through Erith proper and to Belvedere 
Guernsey granite is employed. Black butt and jarrah 
wood is used in front of places of worship, schools, etc. 
The joints of the paving were racked and run with pitch 
for half their depth, and grouted with Portland cement and 
sand for the remainder, but where paving was carried out 
in frosty weather to prevent delay, pitch was used for the 
whole depth. The standard points used in passing 
places are straight run in, with a 200ft. radius run 
out, which give very easy running, and it is expected 
that the saving in wear and tear on the cars and track 
will amply repay the increased cost of these points, which 
are of manganese steel and 15ft. long. On sharp curves 
the groove of rail is increased from 1 Bin. to 1}in., and the 
B.S. No. 5 C rail 1061. per yard is employed. Double 
bonding of 4/0 crown bonds is used at the rail jointe, and 
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simi 


long bonds are carried past all points and crossings. Cross 
bonds in track and inter-track bonds every 40 yards, 
Conduite, with three or four ways, are laid under the track 
to allow of the cable system being drawn in, and draw boxes 
of ample size are constructed about 100 yards apart, or at 
such shorter distances as will allow of straight runs for the 
conduits between the boxes. The steepest grade on the 
systems is 1 in 20 and the sharpest curve 40. radius. 
In West-street there are two level crossings, at Messrs. 
Parishes’ ballast wharf and at Messrs. Cory's wharf respec- 
tively. The crossings (Fig. 2) are of manganese steel with 
the usual groove for tramrail and a groove 2in. wide and 
liin. deep for siding rail, this groove being contracted at 
the point of crossing to 15 in. wide and 1110, deep to reduce 
the bump to trucks and cars passing over. The clerk of 
works for the track construction and overhead work was 
Mr. J. W. B. Carruthers. 


and Jightning arresters, were supplied by the Callender's 
Cable Company, aud are of their standard type. 7 

The present rolling-stock consiste of 14 double-deck cars, 
carried on four-wheeled trucks as illustrated in Fig. 3. 
These cars and their equipments were supplied by the 
British Westinghouse Company, the bodies being made by 
the Brush Company and the trucks by Messrs. Mountain 
and Gibson. The wheels and axles were made by Baker 
and Co., and the whole of the electrical equipment by the 
Westinghouse Company. The cars are 28ft. long over 
fenders by 7ft. over-all width. The brakes on the cars 
consist of the ordinary hand ratchet type and the British 
Westinghouse magnetic track brake. Messrs. Mountain 
and Gibson were responsible for the trigger type of life- 
guards used on the cars, and also for the trolleys which 
have the wood trolley heads. Seven of the cars have top 
deck covers. The direction indicators are of the revolving 
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The overhead equipment was provided by the Brush 
Electrical Engineering Company. The bracket-· arm con- 
struction with side poles is used throughout except at 
curves and junctions, where span construction is adopted. 
The bracket arme vary in four sizes between 10ft. біп. to 
16ft. 6in. in length. The poles are 31ft. long, of which 25ft. 
is above ground. These poles were supplied by Messrs. 
Stewart and Lloyds through the Brush Company, and are 
of three aizes as followe: light poles, 731lb. in weight; 
medium poles, 923lb. in weight; and heavy poles, 1, 20ölb. 
in weight. The flexible system of suspension is adopted 
throughout with trolley wire of copper 3/0S.W.G. The 
guard wires are of stranded galvanised steel. The poles are 
earthed at every fifth standard, where guard wires are used. 
The ears are of the Phillips type, and sectional insulators 
are placed at half-mile intervals. The section pillars, fitted 
with the necessary controlling switches, telephone plugs, 
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FIG. 8.—Plan of the Erith Electricity Works with the Latest Extensions shown in full lines. 
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blind type, with incandescent lamps for illuminating them 
at night. The lighting of the cars is done by 17 100-volt 
lamps of 16 с.р. per car, arranged on three circuits. The 
stairways to the upper decke are of the reversed type. 
The Council have also purchased s track sweeper and 
watering car manufactured by Messrs. Mountain and 
Gibson, and equipped by the Britiah Westinginghouse 
Company with the necessary electrical gear. | 
The car-sheds (Figs. 4 and 5) are situated on the Council's 
Walnut Tree Estate, on which the various municipal under- 
takings are accommodated. Fig. 6 shows a block plan of 
the same. The power-house is divided from the car-sheds 
by the new road made through the estate. The sheds have 
four tracks, and can accommodate 16 cars, The tracks are 
carried on pillars, so that there is a clear basement under 
the shed, which greatly facilitates inspection and repairs. 
Offices for the tramway manager and his staff are pro- 
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vided, and a messroom for the men. Re 
lete the' accommodation on the groun 


r shops com- | and Construction Company, who first supported the under- 
floor. In the | taking by laying down motors of 120 h.p. This firm has 


ment?various stores have been arranged, as shown in | since increased to a considerable extent the number of 


the plan. 
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The power station at Erith, Fig. 7, was the first to be laid 
down in this country for the distribution of electrical energy 
on the three-phase system by a local authority. We described 
it fully in our issue of June 23, 1903. The adoption of 
this system by Mr. W. C. C. Hawtayne, the consulting 
electrical engineer, has been amply justified by the power 
load which has been obtained from the manufacturing 


2 


works situated within the Erith district. Many of these 
works have found it more economical to take their supply 
from the Urban District Council’s station than to put down 
or extend their own electrical systems of distribution. 
Amongst the largest consumers is the Callender's Cable 


View of the Erith Engine Room with the Belliss-Westinghouse 500-kw. Set in foreground. 


three-phase motors in use, and has avoided] in this way the 
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laying down of more boilers and generating plant. Their 
consumption now has passed 250,000 units per annum, 
and the bulk of this is consumed during the day, when the 
lighting load is small. Messrs. Vickers, Sons, and Maxim 
now take 100 h.p. from this system under a five years’ 
agreement, and the Co-operative Society have installed 
motors with an sggregate of over 60 h.p. 
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Fic. 10.— The Two British Westinghouse 150-kw, Rotaries as erected at Erith. The Negative Booster is shown on the right. 


The tramway load now to be supplied has necessitated 


the laying down of more plant, as can be seen from Fig. 8, 
but the generating plant is still of the three-phase t 

and the lighting, power, and traction loads will ail be 
supplied from the same bigh-tension switchboard. Two 
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rotary converters are used to change the three-phase 
currents into direct current. These are placed within the 
generating station, but the complete scheme involves the 
use of another rotary in & transforming station in Upper 
Belvedere. This station has been constructed as а kiosk, 
and is at present used for lighting work only, but the space 
for the rotary converter i« reserved. 

Including the new plant, the generating works now 
contain five Lancashire boilers, two of which are 28ft. by 
8ft., by Spurr, Inman, and Co, rated at 6,0001b. per hour 
each and hand-fired. The remaining three, also 28ft. by 
8ft. 6in., are by Yates and Thom, rated at 7,500lb. per 
hour each, and fitted with Bennie compressed-air stokers 
and Sugden's superheaters capable of superheating the 
steam to 100deg. F. above normal temperature. The 
boilers are fitted with main and auxiliary steam-valves, 
spring-loaded and dead-weight safety-valves of ample areas, 
duplicate feed valves, and injectors capable of maintaining 
fall feed supply. The boilers are fed by two steam-pumps of 
Hall’s compound make of 1,500 and 1,800 gallons per hour 
respectively, one motor-driven triple-ram pump of Pearn’s 
make and 1,500 gallons per hour, and one tail end pump on 
thecondenser of 1,500 gallons per hour capacity—all of which 
deliver through Rankin's pressure filters, there being two 
of these installed. The boilers are covered with Haacke's 
composition, and set with Poulton’s curvilinear blocks and 
covers. 

Steam Alternators —There ів one of 50 kw. and two of 
150 kw. each of the International Electric Engineering 
Company’s make, driven by Allen compound engines, 
and two of 500 kw. each of British Westinghouse make, 
driven by Belliss 5 engines; all are capable 
of giving 20 per cent. overload for one hour. The exciters 
are direct driven on a continuation of the rotor shaft. 
The alternators are arranged with revolving fields. Fig. 9 
shows the engine-room with the new plant in the fore- 


und. 

The two rotary converters (Fig. 10) are of 150 kw. 
capacity each. They have been placed at the end of the 
station occupied by the smaller steam alternators. Room 
has aleo been found there for the negative booster, which 
is also of the Westinghouse type, and is capable of dealing 
with 7°5 kw. As re the switchboard, the high-tension 
gear ie arranged with front and back panels separated by a 
ólt. gangway. All high-tension apparatus is contained on 
the back framework and panels on cubicle system, the 
switch handles and all measuring instruments are placed on 
the front panels. All the panele are of white marble. The 
original board, made by the International Engineering 
Company, was extended by the General Electric Company, 
and further extended an rtly rearranged by Messrs. 
Kelvin and James White. e low-tension board contains 
tramway feeders and Board of Trade panels, rotary ocon- 
verter, and negative booster panels. From this switchboard 
the cables, indicated in Fig. 1, are led to the tramway system. 
This work has been done by the Callender Cable and 
Construction Company. The cables are of the vulcanised 
bitumen type drawn into oonduits laid under the 
track. The total length of these feeders is 21 miles, 
and their section varies from 1 up to 25 square inch. The 
testing and telephone cables are carried overhead on the 
last half-mile section of each route. 

Such is the equipment of the Erith tramways, which are 
to be formally opened on Saturday under the management 
of Mr. A. Coveney. Mr. P. W. Masson, as chairman of the 
Tramway Committee, has had a great deal to do with the 
carrying through of the scheme, and we are sure that 
neither the Council nor their consulting engineer, Mr. 
W. C. C, Hawtayne, will be content until the system is 
linked up to the London County Council tramways south 
of the Thames. 


FOCHABERS ELECTRIC LIGHTING. 


An interesting water-power plant for the electric lighting 
of Gordon Castle, the Scottish seat of the Duke of Rich- 
mona and Gordon, and also of the village of Fochabers, is 
nearly completed. The engineers carrying out the work 
are Messrs. Drake and Gorham, Limited. The interest in 
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the acheme lies in the fact that the water of the Spey is to 
be used to provide the necessary energy. The works in 
question are situated on the banks of the Spey, about 
half a mile above the bridge at Fochabers. Ample water 
power is available, but, in common with other water plants 
in the United Kingdom, the normal fall of 14ft. decreases 
considerably in time of flood. In consequence of this the 
plant has needed to be designed on ample lines, so that the 
turbines can give their full output when the water in the 
tail race rises 6ft. or 7ft. Horizontal turbines, каррцес by 
Messrs Carrick and Ritchie, of Edinburgh, are used. The open 
lade from the intake to the power-house ie some 1,500 yards 
long, and bas been constructed in concrete. The soil through 
which the lade had to be dug was nearly all loose gravel, 
which necessitated the lining of the sides and bottom with 
concrete. The width of the lade is 15ft. and the depth of 
water in it will be 3ft. The intake is at a natural pool in 
the river, and the quantity of water taken from the stream 
is such a small proportion of the total volume that there 
was no need to construct a dam in the river bed. The 
lade terminates in a large wooden tank, from the bottom of 
which the turbines are supplied by means of cast-iron pipes. 

The turbine-house proper is built with concrete, and is 
provided with watertight doors so that the shafts can be 
withdrawn at апу time. Of the two turbines now installed 
the larger will pass some 3,880 cubic feet of water per 
minute and the smaller one 2,300 cubic feet. Their horse- 
powers working on a 10ft. head are respectively 50 h.p. 
and 50 h.p. Their diameters are 27in. and 2lin. respec- 
tively. th these turbines drive dynamos by means of 
belte, the dynamos being placed at a much higher level, 
80 that they are well above the highest flood ever recorded. 

Two dynamos are provided, each with a series as well as 
a shunt winding, a plug being provided for cutting out the 
series winding when the machines are used for charging 
the accumulator. In order to prevent mistakes, the switch- 
board has been so arranged that the machines cannot bs 
switched on to the accumulator unless the series winding 
has been first cut out. 

The distribution is on the three-wire system, with 400 
volts between the outer conductors. The accumulator will 
be used only for the castle, the village lighting being run 
direct from the dynamos, the turbines being fitted with 
electric governorsand the dynamos slightly over-compounded 
to make up for the loss in the feeders. А compound-wound 
balancer is also provided, and to this ie coupled the booster 
for charging the battery. The battery consists of 214 
hanging-type cells in glass boxes of 360 ampere-hours 
capacity. 

The distribution is effected by means of paper-insulated 
cables, lead-covered and armoured, laid direct in the ground. 
The wiring in the houses in the village is being carried out 
ру means of valcanised rubber wire run on insulators. 

riginally it was intended to light the castle only, bat the 
inhabitants of Fochabers petitioned the Duke to light the 
village as well. 

Mr. Delmar Morgan has been responsible to Messrs, 
Drake and Gorham for the supervision of this work, as 
it comes within the Glasgow district, of which he has 
charge. The same firm have just completed the lighting of 
Goodwood House, the Duke of Richmond’s southern home. 
In this case, water not being available, suction producers 
and gas-engines have been used. 


THE WITWATERSRAND DEEP ELECTRICAL PLANT. 


There is little doubt but that mines offer a grand field 
for electrical power. This is especially the case in regard 
to the big groups of mines on the Rand and in South 
Africa generally, where the conditions favour the adoption 
of up-to-date methods and render conservatiem impossible. 
Now that electric driving of stamp batteries has entered 
the range of practical politics, we may possibly be on the 
eve of great developments in this direction. It is, how- 
ever, unwise to be prophetic in these days. The scope of 
this article is rather to describe one of the many electrical 
plants which have been actually installed—to be precise, 
the plant on the property of the Witwatersrand Deep Gold 
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Mining Company, 
mills (200 stamps) has only recently been completed, and 
the same may be said of the electrical installation, which 
is, therefore, of the most modern type. It may be 
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Limited. The construction for the to the right of the set shown in Fig. 1 at the south 


end of the engine room. Although of nearly double the 
output, the relative compactness of the turbo set (Fig. 2) 
will be at onoe appreciated. The diameter of the turbine 
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explained here for the information of those unacquainted 
with the district or conditions under which the various 
properties are managed and worked, that the mines 
on the Witwatersrand stretch almost in a line 
30 miles east and west of Johannesburg. It would 
be more correct, perhaps, to say a double line, as the 
deeps are all some few hundred yards south of the outcrop 
mines. Allthe mines are owned and worked by some seven 
or eight companies, each having a head office in Johannes- 
burg, where are to be found the directors and mining con- 
sulting engineer, mechanical consulting engineer, electrical 
consulting engineer, and the secretary for the group. One 
mining house may own some 20 or 50 mines, and on each 
property or mine there is a general manager, secretary, 
underground foreman or mine captain, mechanical engineer, 
electrical engineer, compound manager, surface foreman, 
etc. On one or two mines the mechanical and electrical 
engineer are combined in one person. On others there are 
very small electrical plants, and the mechanical engineer 
has a foreman electrician under him. On a few mines the 
electrical engineer is both consulting and resident engineer. 
On others, again, the mechanical and electrical engineers 
are independent of one another, each looking after his own 
particular department. At present electricity is used 
chiefly for lighting, underground pumping, and driving 
workshop machinery, but it is fast finding a much more 
extended application, and in the opinion of those best able 
to jadge the near future will see the large majority, if not 
all, of the mines equipped with electrical machinery not 
only for the purposes just enumerated, but also for driving 
stamp batteries, etc. 

Reverting to the Witwatersrand Deep electrical installa- 
tion, the main generating plant consists of two tandem 
compound horizontal engines by Douglas and Grant, of Kil- 
cai die, each direct coupled toa 250-kw., three-phase, 50-cycle, 
1,100-volt alternator of the Brush Electrical Engineering 
Company's revolving field ty pe, and one 430-kw., 1,100-volt, 
50.cycle three-phase Curtis steam turbo-dynamo set by the 
American General Electric Company. All of these sets 
work condensing, the condensing plant for the first- 
mentioned being placed behind the engines. A feature of 
these horizontal engines, one of which is shown in Fig. 1, 
is the heavy flywheel with which each is provided. This, 
it will be seen, is mounted centrally between the engine 
and alternator. The position of the duplicate unit is 


at the base is 8ft., and it stande 12ft. high in the north- 
west corner of the engine-room. Its rated output is 
obtained at a speed of 1.500 r.pm, and with a steam 
pressure of 140lb. The Wheeler condenser which serves 
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Fic. 2—4!0-kw. Curtis Steam Turbo Set, North-West Corner of Engine 
Room, Witwatersrand Deep. 


this set is placed in the pit shown in the foreground of 
Fig. 2. It has 2,800 square feet of cooling surface, and 
works in oonj unction with a 10in. by 10in. Edwards air- 
pump. The theoretically possible vacuum obtainable with 
this condenser is equal to 24'5in, of mercury, while the 
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equivalent of 24in. was actually obtained on full load and | of the main switchboard and the separate switchboard for 
23 fin. on three-quarter load during tests. controlling the 40-kw. motor-driven exciter also appear in 

Excitation for the main generators is furnished by а the illustration. The 200-kw. transformer or the 
four-pole dynamo (Fig. 3) yielding current at 100 to 130 | Knight Central transmission line is of the step-up and 


кө. 3.—North-Kast Corner of Engine Room, Witwatersrand Deep. 


volts pressure, and direct driven by a three-phase 47-h.p. 
motor. A 12-hp. steam exciter serves to supply the 
initial excitation, after which the motor-generator set 
is ewitched in. The north-east corner of the engine- 
room (Fig. 3) further contains a 100-kw., three-phase, 
30-cycle induction motor - generator, used as а syn- 
chronous motor for improving the bad power factor 
caused by the large number of small induction motors 
installed and many of the large ones being underloaded ; 
а 200-kw. three-phase transformer, which supplies a trans- 
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step-down type, being wound for transforming from 1,100 
to 2,200 or 4,400 volts, and vice versa. 

At Knight Central there is installed a 150-h p., three- 
pum 50-сусІе motor wound for 1,100 volts, driving b 

exible coupling a 100-kw., 50-cycle, three-phase, 950-volt 
induction type generator, the speed being 400 r.p m. to 
500 r.p.m. e powo: ie used chiefly for mine dralnage, 
one 25-h.p. motor being also employed in the workshops. 

But to return to Witwatersrand Deep, it should be 
mentioned that the main switchboard (Figs. 3 and 4) is of 
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Fic, 4.—Main Switchboard, East side of Engine Коош, Witwatersrand Deep. 


miesion line to the Knight Central gold mine, 24 miles white Italian marble mounted in a frame of polished teak, 
distant; а 50-kw., three-phase, 1,100-to-110-volt transformer | and consists of four generator panels, six olrouit panels, and 
for lighting; a 30-kw., three-phase, 1,100-to-130-volt trans- | а voltage regulator panel. It remains to enumerate the 
former for a like purpose; and a 1-kw. motor-generator | different uses to which electric power is put on this 
used to charge accumulators for mine signals. A portion | property. For mine drainage there are installed in the 
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west shaft three 44in. by 8in. three-throw pumps, con- 
nected by Hans Renolds chain gear to a corresponding 
number of 25-h.p. three-phase, 50-cycle, 120-volt motors, 
lifting from 1,520ft. to 1,050ft., and two 16in. by 16in. 
three-throw pumps geared to two 75-h.p, three-phase, 
60-cycle, 110-volt motors for lifting from the 1,050ft. 
station to the surface level; in the east shaft a 64in. by 
8in. pump connected by Hans Renolds shain gear to a 
35-h.p., three-phase, 50-cycle, 120-volt motor, and а 4}in. by 
Sin. pump driven in the same manner, both lifting to the 
surface a matter of some 420ft. Transformers wound for 
1,100 to 110 volts are used in all the underground 
stations. Current also for mine lighting is taken from 
the mine pump-station transformers. The carpenters’ 
shop equipment includes a 40-h. p., 50-cycle, three-phase 
motor wound for 1,100 volts, and used for driving 
a circular saw, and those of the fitters’ and black- 
smiths’ shops a 20-h.p. motor and two 6j-h.p. motors 
respectively, the latter driving drill sharpeners, while the 
boilermakers’ shop disposes of a 20-h.p. motor. In the 
boiler-house itself two 64-h.p. motors are used to drive 
the scrapers of the Green's economisers installed; a 11-h. p. 
motor works the ash conveyor, and another of 64 h. p. 
drives the feed pumps. The mill engine condensing plant 
is served by two motors of 20 h.p. each, and the condensing 
plant described in the foregoing by two of 20 h.p. and two 
of 64 h. p. each. The ore crushing and sorting plant, inolud- 
ing belt conveyors to the mill, accounts for five motors of 
40 h.p. each, two of 20 h.p. each, and one of 5 hp. The 
sands conveyor requires a motor of 40 h.p. to work it, and 
in the extractor house there are two 40-h.p., three 20-h.p., 
and three 11-h.p. motors, the list being completed by two 
machines employed in the assaying and sampling depart- 
ments of 11 h. p. and 64 h. p. respectively. us between 
40 and 50 motors of various sizes are comprised in the 
equipment of this mine, while about 1,000 lamps are installed, 
the lighting supply being at a pressure of 120 volts and the 
power supply at 1,100 volts. e above list of motors may 
not make interesting reading, but it will serve to indicate 
some of the requirements of a Rand mine. 

The chief electrical seu on the Witwatersrand Deep 
property is Mr. Louis B. Wilmot, to whom we are indebted 
for the particulars here given, as also for the NIAE rcm 
from which our illustrations are reproduced. r. Wilmot 
recently spent some weeks in this country and is now in 
America, where it is his intention to remain for a short 
time before returning to South Africa. We trust, during 
his stay here, English firms were able to convince him of the 
superiority of their manufactures—certainly a desideratum 
in view of the important market which South Africa 
рони о become for electrical machinery and apparatus 
О . 
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NOTES ON AERIAL POWER LINES.—III. 
BY СНЕ, 


(Continued from page 227.) 


In response to a request to give complete information re 
the electrical characteristics of power lines, it is proposed 
in this article to consider the two-phase system of trans- 
mission ; it will add interest to the problem if we take the 
same data as were considered in the example of the three- 
phase system dealt with last week. Thus, fet it be required 
to determine the size of wire and the drop in volts in 
the line for a two-phase system transmitting 1,000 h.p. a 
distance of 50 miles, given that the pressure at the receiving 
end is 20,000 volts, that the frequency of the supply current 
is 50 periods per second, and the permissible loss in the line 
15 per cent. of the power delivered. 

ere are two cases to be considered, according as (a) 
the transmission is effected by means of four conductors, or 
(8) the transmission is effected by means of three con- 
ductors, one of which is /2 times the cross-sectional area 
of the phase wire and forms a common return wire to the 
two phases. To make the example more complete it will 
be well to consider two examples of each type—:.., (1) 
when the load is non-inductive or the power factor of the 
m is unity, and (2) when the power factor of the load 
8 0'8. 
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First Case. Power Factor Unity, System (a).—The proper 
disposition of the wires in the four-wire system is shown 
in Fig. 4, in which case the mutual induction between the 
wires will be zero, since they are symmetrically arranged 
at the corners of a square. It ie clear that each phase 


O O 
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will transmit half the power, consequently the current per 

phase will be 

De 500 x 746 
20,000 

If R, = resistance of 100 miles of wire, d, inch in diameter, 


forming one phase, we bave 
I? R, = 15 x 500 x 746 watta. 
100 


= 18°65 amperes. 


R, = 66 „ 100 x 5,280 x 12 
10° 7854 di 


. d, -,/ (18°66)? x '66 „ 100 x 5,280 x 12 
10° :7854x75x 746 
= 0°1819in. 


which is approximately a No. 5 (B. & S.) wire. The area 
of this wire is approximately A, = 0:026 square inch, and 
the resistance per phase 

66 100 x 5,280 x 12 

110% 90m — 

= 160°837 ohms. 

„. resistance drop Ri I, = 160°837 x 18°65 = 2,999'6 volte. 
Since the pressure is high, it will be advisable to place 

the wires 54*6in. apart, in which case the reactance per phase 
will be т, = 2 z LI. Li being the coefficient of self-induction 
per phase. By application of Maxwell’s formula, 


54°6 


Bat 


— — 


L, = 528 [ 1524 + 140566 log 61 |x107* 
But log 54.5 _ 2-778 
091 
„. 14 = O' 214 henry, 
and 41 = 2 x 3˙1416 x 50 x 214 


= 67°23 ohms, 
and the reactance drop = 67°23 x 18:65 
= 1,253°8395 volte. 


The vector diagram for this case is given in Fig. 5, from 
which the generator pressure is found to be 23,033 volts ; 


Fic. 5. 


consequently the loss in volts in the line is 23,033 — 20,000 
= 3,033 volte. 

First Case. Unit Power Factor (8).—With three wires 
and a common return the current in each phase wire will 
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be the same as before, but with the same 
loss the size of wire will be different. 


I, = 18°65 amperes, 


percen line 
Thus 


and the line loss 
2 I,? R, + J2 I 2 2 æ 15 „1.000 x 746 
à ( a) J/2 100 i : 


in which R, is юе resistance of each phese wire 50 miles 
in length, and Us is the resistance of the common return 


оша long), since it is 4/2 times the area of each phase 


But R,= '66 х 20 х 5,280 х 12 

10% "7854 22 ' 
where d, is the diameter of each phase wire, 
whence d, = 0'168in., 


which ie slightly larger than a No. 6 wire. Taking a 
No. 6 wire of diameter 0-16 in. and area 0 0206 aquare 
inch, the resistance of 50 miles of which is 101°5 ohms, 
the area of the common return wire should, therefore, be 


V2 x 0°0206, or 0°029128 square inch, corresponding to a 
diameter of 0°192in., which is slightly leas than a No. 4 wire. 
It will, therefore, be advisable to use a No. 4 wire for the 
common return, its diameter being 0'2043in., area 0:05278 
square inch, and resistance for 50 miles 63:8 ohms, 


The resistance drop per phase wire = 18:65 x 101:5 
| = 1,893 volts, 
and resistance drop in common return = ( ,/2 x 18°65) x 63 8 
= 1,682 volts. 


Keeping the wires still 54°6in. apart, the coefficient of 
self-induction for each of the phase wires will be 


L, 2: 0:1089 henry, 
the reactance 42 p 1, = 54'2 ohms, 
and reactance drop =, 1, = 637°83 volta. 
Similarly, for the common return 
Lom = 0°1026 henry, 
Lom = 32°25 ohms, 
= 850 volts. 


diagram is given in Fig. 6. It is assumed 
receiver pressures О E, and О E, are equal 


and reactance drop 


The veetor 
that the 


Fic. 6. 


(20,000 volts) and are in quadrature (90deg.) with one 
another. E, d= E а —1,895 volts are in phase with ОЕ, 
and О Ei“, whilst the reactance volts a b=a b'=637'8 
volts ; these refer to the phase wires. Since the current in 
the common return wire is the vector sum of the equal 
line currente, its direction will be О I, making 45deg. with 
O E, and O Ei“; consequently the vector representing the 
resistance drop for the common return will be parallel to 
O I, and b c= 021,682 volts, whilst c E and с E 
(normai to O I and pins to 850 volts) represent the corre- 
sponding reactance drop in the common return. The 
generator pressures for the two phases are given by O E 


and O E' respectively, and it will be observed that they 
are not equal and are not in quadrature with each other. 
Thus, from the diagram О E=22,625 volts and OK 
25,625 volts, and the drop iu volts in one phase is 2,625 
volts and in the other 3,625 volts. Such conditions could 
scarcely be realised in practice, as the generator pressures 
O E and O E' would approximately be equal and in quad- 
rature with each other. The assumption that the receiver 
pressures were equal and in quadrature, as made above, is 
wrong, and the more oorrect way is to begin with equal 
generator pressures in quadrature with one another, and 
making use of the data previously obtained, to work 
backwards, as it were, and determine the receiver pressures 
in the manner explained below in the second case with a 
common return. It is obvious that, although economy of 
copper is secured by adopting the two-phase three-wire 
system, the regulation of the line is defective. 


Second Case. With Power Factor = 0°80 (a).—In this case 
the actual power received = 80 x apparent power. 


500 x 746 

'8 x 20,000 

| = 28˙51 amperes. 
15 

P, B, = 100^ 500 x 746, 


R, = 


.. current in each phase = І, = 


Also 


*66 100 x 5,280 x 12 
106 "7,854 2,2 ` 
„ d, = 227 ain. | 
А No. 3 wire is '2,294in. in diameter, so this size may be 
selected, its area being 0'04155 square inch, and the 
resistance for 100 miles is 128:8 ohms. Therefore, the 
resistance drop = 3002'3 volte, and placing the wires 
54*6in. apart, the coefficient of self-induction per phase is 
L, = 0°2105 henry, 
the reactance z= 66:15 ohms, 
and reactance drop = 1540'9 volts. 
The vector diagram is given in Fig. 7, from which the 


generator E.M.F. per phase is found to be 23,375 volts, 
and the drop in volts in the line 3,375 volts. 


Second Case. With Power Factor = 0:80 (8).—With three 
wires, one of which is a common return wire, the current 
in each phase wire will be the same as with four wires, 


and 


76-05702 
syl 


— E: 
S : 2 
“м. 0 - Cos O- 4 

3 `a Ч 
N " rd 
TM 

N 
Fio. 1. 


and I, 2 22:51 amperes, but with the same percentage line 


loss the size of the wire will be different. In this case 
R 15 
2 12 R. T (2 J.): —&-— x1,000 x 746, 


in which R, is the resistance of each phase wire 50 miles in 
length ; and since the common return wire must have an 


area of oross-aection ^/ 2 times that of each phase wire, its 
resistance will be Jt for 50 miles. Let d, and d, be the 
2 


diameters of these wires; then 
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R. 65, 50 х 6,280 x 12 
* 106 7854 dj 
Іа B, {2+ / 8) = 150 x 746, 
I, = 23°31 amperes. 
„ d,=0°21in. 
The nearest gauge wire is No. 4, which ie 0°2043in. in 


diameter and 0:05278 square inch in area. The resistance 
for 50 miles is 63°78 ohms. To determine the size of the 


common return wire we have ^/ 2 x ‘03278 = 0°04635 square 
inch, which corresponds to a diameter of 0°243in.; the 
nearest gauge wire to this is No. 2, which has a diameter 
of 0'8576in., an area of 0'0521 square inch, and a resistance 
of 40'15 ohms for 50 miles. 

The resistance drop per phase wire is therefore 


I, R. = 25:51 x 65'78 = 1,486'7 volts, 
and the resistance drop in the eommon return is 
N 2 I, Byun = VZ x 2551 x 40°13 = 1, 822 ·7 volta. 
The coefficient of self-induction per phase wire is 


Lx W005 {16:24 + 140266 log 9*5] x 10— 


102 
= 0°1026 henry. 
The reactance z, «2 т L. - 52:25 ohms, 
., reactance drop per phase wire is 
z, I. = 52°23 x 25'51 = 751'28 volta. 
Similarly for the common return wire we have 


lue — 000 (15244 140°366 log. sl x 10-5 


1288 
= 0:1012 henry. 
The reactance æ = 51:8 ohms, 
.. reactance drop in common return wire is 
Z,m I. n = 51:8 x Ja x 25:51 = 1,048 volta, 


If we assume that the receiver pressures are equal and in 
quadrature (90deg.) with one another, the vector diagram, 
given in Fig. 8, is readily constructed. the power 


Bat 
and 


E 


Fic. 8, 


factor of the load is 0°8, the receiver pressures (20,000 
volts), O E, and О E,’, make equal angles with O I, and 
O I, the two phase currente, also assumed to be in 
quadrature with each other. Ei a and Е а represent 
1,486 volts, the resistanoe drop per phase wire, and are 
parallel to O I, and O I; respectively. The reactance drop 
per phase wire is represented by a ф=а 5751 2 volte. 

he phase of the current in the commen return is given by 
the vector O I,,; consequently the vector for the resistance 
drop in the common return is given by b c= с = 1,3227 
volte, parallel to O Ij, whilst the reactance drop for the 


common return is given by E= E —1,048 volte. The 
generator pressure for the two phases are given by ОЁ 
and O E! respectively, and it will be found that these are 
not equal and are not in quadrature. For instance, O E 
= 22,750 volte and О E! = 23, 000 volts, and the phase 
relationship of the two generator pressures ie 85deg. The 
drop in volts in the respective phase wires are 2,750 and 
3,000 volts. These conditions do not co with 
those obtained in practice, and the method of working 
backwards to obtain the for the working con- 
ditions is as follows. Let us assume that the generator 
pressure for each phase is 22,875 volta—i e, the mean of 
the pressures 22,750 and 23,000 volte as determined above. 
Now, the percentage drop in volts in one phase is 


2.150 MEL 12°1 per cent. 
22,750 91 
and in the other phase is 
3.000 500 
25,000 100 = 5" 15 per cent. 
Therefore, with the same percentage drop in the lines and 


& generator pressure of 22,875 
the first phase will be 


= - x 22,875 = 2,765 volts, 
and the resulting receiver E.M.F. will be 
22,875 — 2,765 = 20,110 volts. 
In the second phase we bo ve 


= 25 x 22,875 — 2,984 volte, 


and the resulting receiver E.M.F. will be 
22,875 – 2,064 = 19,891 volta. 

It will simplify matters if we assume that the currente 
in the two p wires change proportionately with the 
receiver pressures, consequently the currents in the phase 
wires be respectively 


I. - 23:31 x 90110 _ 03-438 amperes. 
20,000 


19.891 
I,' = 23° — — m 20:185 . 
А 2381 х 20000 5:185 amperes 
The resistances and reactanoes of the conductors are as 
before, therefore 
Resistance drop in phase wire A = 22:438 x 62'78 
= 1,494°876 volta. 
Resistance drop in phase wire B = 25'185 x 63°78 
= 1,478°6 volta. 
Similarly the reactance drop in phase wire A = 23'438 x 32°23 
= 755'4 volts. 
The reactance drop in phase wire B = 25:185 x 52°23 
=747°2 volta. 

As s the new construction of the vector diagram 
(Fig. 9), the generator pressures are taken as being in 
quadrature, or, in other words, their phase relationship has 
been increased by 5Sdeg., co а the phase angle 
between the receiver pressures O O E,' and between 
the currents OJ,’ and OI, must also be increased b 
bdeg.—i e., have a phase angle of 95deg. Beginning wi 
О I,', representing 23'438 amperes, and О T,', representing 
25'185 amperes, making an angle of 95deg. with one 
another, the current in the common return wire is given 
by the diagonal, OI,, of the parallelogram, and is thus 
found to be 51'6 amperes. Consequently 
the resistance drop in the common return =31°6 x 40°13 

= 1,268 volta, 
and the reactance drop in the common return=31°6 х 318 
= 1,005 volts 

The receiver E.M.F.'s, O E, and О E,', equal to 20,110 
and 19,891 volts respectively, are next introduced, and 
making with OE, and OE,’ respectively an angle 0, such 
that cos 0 = 0'8. e diagram is completed by introducing 
the following veetors in the order given. 


, the drop in volts in 
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xis parallel to OI,’ and equal to 1,494:8 volts. 
a normal to E, a [T] L 75⁵²⁵Ü 93 


bc parallel to O I,, „ „ 1.268 „ 
c E normal to bc 5 „ 1,005 „ 
E; a parallel to O Ia „ „ 14786 „ 
а b normal to Ei-, a“ „ 5 747˙2 „ 
Б с parallel to O I, „ „ 1, 268 „ 
с Е normal to“ “ „ „ 1,005 „ 


ОЕ and OE, the respective generator pressures, will then 
be found to be practically equal to one another (and = 
22,875 volte) and to make an angle of 90deg. with each 
other. The bad regulating qualities of a three-wire two 
phase transmission system are still obvious, and it will be 


observed that the receiver ures are unequal—i .e., 
20,110 and 19,891 volts—and it may be жакы that 
several engineers are now discarding this system of trans- 


mission. 
(To be continued. ) 


CORRESPONDENCE. 


„One man's word is no man’s word, 
. Justice needs that both be heard.” 


LINE CALCULATION. 


SIR, —I have been looking through answers to Ques- 
tion 795 in the issue of Aug. 4, and it seems to me that 
two of the answers printed are seriously incorrect. 


l. Answer by E. P. Hollis.—In Table A the interest 
and depreciation is taken as 8 per cent. on the total cost of 
the 40 miles of line. This is, I think, incorrect, for 
according to Kelvin’s law the 8 рег cent. should only be 
taken on that part of the capital outlay which is pro- 
portional to the area of the conductor” ; in this particular 
case the copper conductors only. As the cost of poles, 
brackets, insulators, and erection will remain constant for 
at least six sizes of conduotor nearest the one wanted, 
wo that the 8 per cent. should be reckoned on the 
cost of the copper wires only. The cost of waste energy 
per year given in the table as 5124 w not right, inasmuch 
as it takes no account of the load factor, which is the 
sine qua non of the whole business. The real cost of 


212 x (load factor)’. 


Curiously enough, the conclusion arrived at from Table A 
as to the size of wire to use is fairly correct, the two 
mistakes neutralising one anotber, 


waste energy per annum would be 


Fourth Answer by “ Newcastle.”—In working out the 
wasted units per annum, this writer assumes a 
25 per cent. load factor and makes the unitas 
wasted 144,000. This, however, is incorrect, as the 
units wasted are not proportional to the load factor, 
but to the square of the load factor—a very different matter. 
So that the wasted units would really be about 56,700, and, 
therefore, the annual loss £115, instead of £450 given in 
the answer. Also from this it follows that the sectional 
area of No. 9's wire, instead of being too small as stated, 
is too large, and the curve of “ cost of units wasted in the 
d fs quite out of place. In reckoning out the total 
loss in the line for 8 S. W. G. wire, the figure is given as 
24:9 kw. This is wrong, for the resistance of 40 miles of 
8'в wire is 85°66 ohms, and not 59:5 ohms, the figure 
taken in the example; so that the total C? R loss is 
54 kw. instead of 24:9 kw. The lost volts are also 
obtained from a formula (which I think is incorrect) as 
1,490. The lost volte—i. e, loss between any two wires— 


are equal to total energy loss _ 2 490 volte ; or by Ohm's 


14 € 
law С = Е where R is resistance of 80 miles of No. 8's 
wire and C is current per wire.— Yours, eto., 
Aug. 15, 1905. DUPLICATOR. 
—————— 


THE SWITCHMAN'S INVOCATION TO ELECTRA. 
BY SIMPLEX. 


Ho most divinest fair ! 
That makest hall thy slaves go through the oope 
Like a performin’ bear 
Or other animals in circus troupes. 
Bow down thy beaucheous hear ! 
List to the throbbin’ sorrow of my song | 
Tell me my rise is near, | 
Yea, gently whisper “ Мот we shan’t be long." 


Ah, what a weary while 
unched the volta abart this bloomin’ board ! 
o with what shockin’ guile 
The chief with promises my mind hath stored | 
_ Too late I know the truth 

I shan’t get any rise at all this year. 

Mourn then my wasted youth, 
And wen I snuff it, drop a pitying tear | 


Electra! Art of stone! 
Wilt thou not melt in pity for thy slave! 
Jest listen ‘ow I groan | 
Stretch forth thy 'ansum arms thy worm to save. 
Hear then this shuddering sob— 
Find me a screw, and let me have the tip. 
Send me a job. 
This sort of thing gives me the orrid pip! 


I've 


PERSONAL. 


Mr. H. E. Osborne, engineer.in- to the Watford Urban 
District Council, has been Pi Beg to a similar росна by the Dover 
орн, and his place has been filled by Mr. О, S. Taylor, of 

rith. 


Mr. J. Mordy Lambe, formerly borough electrica! engineer of 
Kimberley, has been appointed to a similar position in Johannesburg, 
owing to the retirement of Mr. O. W. Moore on account of his health, 
which we are glad to hear is now improving. With regard to thia 
appointment 53 applications were received through London agents, and 
21 from persons resident in South Africa, Mr. Lambe was one of a 
ehort leet of four. The others were Е. B. Thornhill (Taunton), E. A. 
Browning, and W. J. Dile, the two latter giving addresses at 
Streatham. The Johannesburg Oouncil have appointed Mr. J. A. 
MoMullen station engineer, i 

The Acton District Council] have appointed Mr. Harry A. Harding, 
of Leatherhead, assistant electrical engineer at a salary of £120 per 
annum. 

The staff of the Aberdeen Corporation eleotricity department last 
week entertained Mr, J. Wilson and Mr. D. J. Hawkee at dinner on 
the occasion of their leaving Aberdeen, Mr. Wilson to fill an appoint- 
ment with the Olyde Valley Electricity Supply Co., and Mr. Hawkes 
with Siemens Bros., London. 
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A DOCTRINE OF NEGATION. 


The British Association has in the past done good work, 
and may continue so to do in the future, but the good 
work consiste only of a few grains of corn among the 
mountainous heap of chaff which has been turned out. The 
Rev. W. Cunningham, presiding over the economic section, 
has delivered an address entitled Unconscious Assump- 
tions in Economics,” wherein, by quotations, he shows that 
the classic economists were very much at sea when touching 
upon the development of new countries or colonies. The 
reverend gentleman seems to us to have fallen somewhat 
into the error of his predecessors, and unconsciously 
assumes that the conditions which exist at the time he 
argues are the conditions that will continue to exist through 
all time. Now, if we only think for a moment of the 
conditions of the world’s affairs which existed when some 
of the classic economists wrote, we find a set of conditions 
differing very considerably from those prevailing to-day. 
The great factor in the change has been the increased 
facilities for interoommunication. Says the presidential 
address: The men of the classical period of economics 
who devoted themselves to the study of new countries 
were not in a position to deal with the subject properly, 
and their writings seem singularly lacking in grasp.” 
Adam Smith did not realise, nor could he be expected to 
realise, that America would ever be brought within 
a week's journey, or that communication almost instan- 
taneous would be held with that country. He had 
no idca of a system which would permit of Australasian 
mutton being sold in the markets of Britain. But we know 
this is a daily operation, and the market for Australasian 
mutton has been largely increased thereby. A demand 
usually increases but to be supplied, and a larger demand 
means development of the tract of the world’s surface from 
which the demand is supplied. The olassic economists did 
not assume too much—they argued from the facts they 
knew and from changes they deemed possible and probable. 
Take a couple of mineral operations and see the difference. 
New Zealand teems with coal, but ite coal is not being 
rapidly developed, nor does this mineral wealth play a very 
great part in the development of the country. The 
Transvaal possesses great stores of gold and diamonds. Its 
development bas been largely due to these mineral riches. In 
one case, that of coal in New Zealand, there is but a mall 
market; in the other, that of gold and diamonds, the 
market is as extensive as the world, and the demand 
enormous. Thus we see differing conditions lead to 
development in different ways. The facilitating of inter- 
communication increases the market which demands a 
certain product, and production increases accordingly. 
The ruling factor is demand, and this the classic 
economists knew. What they did not know was that 
telegraphy and the steam-engine would play so large 
a part in increasing the demand by increasing the 
area over which the product could be supplied. Our 
author pertinently says, “Economic experts are not 
even yet acquainted with philosophical principles as to 
the manner in which communities ought to develop, 
and, therefore, we are not justified in pretending to train 
up & young country in the economic way it should go.” 
Thie is but another way of saying we do not know and 
we cannot foretell the conditions which will exist, hence no 
hard-and-fast lines of development can in the abstract be 
indicated. It must not be assumed that discussions into 
the domain of economics are uninteresting to the engineer. 
This is certainly not the case, and especially in an old- 
established community like our own. The development of 
the younger communities can be and must be assisted 
from the older community, hence a large part of our trade. 
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Ships, engines, railways, machinery are required for the 
supply of mutton or gold. The suppliers of these products 
look elsewhere than to themselves for these things, and 
naturally obtain them from the older and more greatly 
developed countries. nm 
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WIRELESS TELEGRAPHY MEASUREMENTS.* 


BY W DUDDELL, MEMBER, AND J. E, TAYLOR, ASSOCIATE 
MEMBER. 


(Concluded from page 240.) 


Adjustments of Transmitting Apparatus.—To successfully 
carry out measurements of the strength of oscillations set 
up in a receiver antenna under the various conditions set 
out in this paper necessitates very great care in the work- 
ing of the transmitter to avoid irregularities of action. In 
spite of all precautions some variations were unavoidable, 
but they were not of such a nature as would invalidate 
results obtained if other conditions remained constant. To 
produce the most regular and uniform strength of oscilla- 
tions in the transmitter wire, it was necessary to give atten- 
tion to the following points: (1) To use an interrupter which 
is capable of uniform and consistent operation. (2) To use 
a definite adjustment of the spark or discharge gap in 
relation to the power applied. This gap must not be too 
short, or erratic multiple sparking is obtained, nor must it 
be too long, or frequent ''misfires" or spark failures then 
result. (3) То use sparking knobs of a s'ze suited to the 
capacity and length of spark adopted. (4) To keep the 
insulation of all parts of the high-tension system as nearly 
perfect as possible, and minimise all brush discharges. (5) 
To use Leyden jars with good metallic coatings, The 
nitrous fumes developed during use cause rapid deteriora. 
tion of unprotected tinfoil coatings. The jars used were 
completely varnished over the inside coatings with shellac 
varnish, except where connections were made. (6) To keep 
the height and relative positions of the antenna wires, earth 
leads, and earth netting constant. | 

The most difficult pointe to negotiate were those con- 
nected with the adjustment of the spark-gap, as, having 
taken all precautions, sparks would occasionally misfire or 
vary in intensity. Owing, however, to the method adopted 
in observing and recording the deflections obtained on the 
receiving instrument, occasional misfires " did not neces- 
sarily affect the readings, because for each reading & con 
tinuous series of sparks, lasting half a minute, was ueed, 
and any erratic momentary deviations in the deflections 
were not considered in recording the mean deflection, the 
stoady value only being taken into account. Apart from 
this effect, mysterious changes in the spark were often 
observed. When the transmitter oscillations, as indicated 
on the thermal ammeter, were below par, it would often be 
possible to resuscitate the sparks by slightly moistening the 
discharge knobs. It was also found that for relatively large 
capacities, such as that used for wave No. 3, it was impossible 
to get uniform results with lin. diameter brass knobs on 
the discharger when using a short gap. If, however, the 
lin. knobs were replaced by lin. brass rods with rounded 
ends, a much more uniform effect was obtained for short 
sparks of, say, din. to z in., but for longer sparks the knobs 
were preferable. On the other hand, with the smaller 
capacities used, the knobs were found suitable under all 
conditions of spark-lengths adopted in the experiments, 
whilst the rods gave poor results. 

As regards the form of interrupter, the most consistent 
results were undoubtedly given by the mercury turbine if 
run at speeds less than about 1,500 rpm. At higher 
speeds there is a tendency to churn up the alcohol and 
mercury, forming a mercury emulsion, which seriously 
interferes with the action of the interrupter. It ie also 
very important to keep the resistance of the primary 
circuit through the spark оой] as low as possible, and adjust 
the current strength by regulating the voltage applied rather 
than by inserting resistance. The Grisson interrupter gives 
a much more rapid series of sparks, however, and, there- 
fore produces a larger deflection on the receiver. The 


* Paper read before the Institution of Electrical Engineers. 
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relative positions of the antenna wire and earth netting is 
very important. The strongest oscillations were obtained 
when the antenna was immediately over the middle of the 
earth netting. In experiments with a trnsmitter antenna 
of an inverted L-shape, the reading on the thermal ammeter 
in the transmitter wire increased from a mean of 0°464 
ampere, with the earth netting displaced about five yards 
from its symmetrical position under the antenna, to a mean 
of 0'496 ampere with the netting immediately under, an 
increase of about 7 per cent. in current strength. 

Tuning —The tuning between the exciting circuit and 
the transmitter antenna, although well defined, was not of 
the sharpness which can be developed by improved methods 
of coupling. It was such that the number of turns in the 
auxiliary inductance used for tuning the antenna might be 
varied to the extent of about 15 or 20 per cent. without 
greatly affecting the strength of oscillations. The tuning 
of the receiver antenna was rather more definite than this. 
For the different waves used the adjustment of tuning 
inductances with fall height of antenne was as follows : 


Turns of Inductance in Antenre, 


Transmitter. Receiver. 
Ne, e ety Evi mma ws A osos . 8 
- „5% r „ 12 
3% 8 ~ 40 ......... 38 


The total lengths of wire from the top of the antennæ 
to the earth netting in each case were : 


Transmitter wire. Reoeiver wire 
Wave No. 1. i 92 kt. 
„ Merit „ 10 .........._.. =- 6ft. 
3 000000 000000 0 Бо с о na 124%, о Ore QE 0 (9 Ore Lx ] 16ft. 


It was from these figures that the wave-lengths were 
deduced on the assumption that the wave was about four 
times the length of the wire used in the radiating system. 
For wave No. 3 it might be thought that a length of 
480ft. would be more consistent with the lengths of wire 
than the 500ft. assumed, but in this case considerable 
amounts of inductance were inserted in the antenns, and it 
appeared reasonable to assume that in such a case the 
inductance would be increased in a greater ratio than the 
number of turns of wire on the drum. The reason for 
the receiver wire being shorter than the transmitter is not 
very clear, but the difference is within the limits of experi- 
mental error. It is, however, possible that the oscillating 
current in the antenna flowed to earth vid the spark gap 
and the Leyden jars, rather than vi? the Leyden jar induct- 
ance spiral. If thie was tbe case, it would be necessary to 
add more indactance in series with the antenna to tune it to 
the same period as the ripas d exciting circuit, hence the 
longer length of wire. This method of computing the wave- 
length in terms of the length of wire used is open to error 
where large aerial capacities are concerned, but in the 
present instance, where the antenne» were formed of single 
wires, it may be taken as sufficiently accurate for a rough 
approximation. As an aid to tuning and for indicating the 
strength of oscillations in the transmitting system, the 
pivoted thermo-ammeters proved very satisfactory, and 
they nave the great advantage, as compared with hot-wire 
ammeters of the usual description, that the resistance and 
inductance which they introduce into the system is prac- 
tically negligible. As regards the sensibility of the 
suspended form of instrument used at the receiver, it may 
be taken that good readable deflections could always be 
obtained so long as the strength of signals was sufficient to 
act upon the coherer receiver with the slow-sparking 
interrupter at the transmitter. To increase the range of 
sensibility beyond this point merely requires an increase of 
the rate of sparking. In connection with the question of 
tuning, a brief series of teats were made at the transmitter 
to determine whether the Duddell thermo-ammeter used 
was inserted in the beat position in the radiating system. 
Accordingly one ammeter was fixed permanently in 
position A, as shown in the diagram (Fig. 1), whilst 
another was inserted in successive positions a, б, c, d, and e. 
The results obtained were as follows: 


Position, Current, amps. 
% B! . 0'300 
.. SESNERET EXON ваа Fe Vm анаа Vau аЬ 0'357 
6 E E ᷣ ͤKdw 8 = 0'344 
b E айны 0:555 
€ ege OH FOF HEN (coco 0060805090000 0050050096000 60060600600 Que QE гое о 609 0:558 
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an actual earth connection. 
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It will thus be seen that whilst the ammeter was normally 
connected up in the correct position the actual antinode of 
current was not on the wire netting. From this point of 
view the netting appears to act as a capacity rather than 


THE MAINTENANCE OF COMMUTATORS 
AND BRUSHES. 
BY S. LEES. 
The subject of the following article may appear, perha 


pe, 
In conclusion, the authors wish it to be understood that to some readers to bo rather simple and uninteresting, but 


Fic. 1. 


the general scheme of operations and many valuable 
practical details of the experiments were directly due to 


— ш 


Em 


NNI 
**9--*e ^o —— 3 оз d 
: J 
poem e : 
6 „„ 


PIN 


it is, nevertheless, a most important one to which too much 
attention cannot be given if the maximum efficiency and 
economy in the running of direot-current machinery is to 
be obtained with the minimum of expense. Even in these 
enlightened days, there are many central stations of large 
size (the writer speaks from actual experience) where, while 
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Fie. 2. 


Mr. Gavey, through whose good offices the necessary official 
permission has been obtained to publish these results, which 
they trust may be of some use in advancing the cause of 
wireless telegraphy, 


money is literally thrown away on expensive test-room 
equipments—potentiometers, with their numerous adjancts, 
photometers, balances, etc., in fact, no end of standard 
instrumenta of various kinds—is is considered quite 
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unnecessary to provide anything in the way of tools for the | matator very uneven, aggravating sparking by causing the 


cleaning and truing up of the commutators. 

Formerly, it was usual when a commutator had been 
allowed to get into such a bad state that running was 
impossible unless accompanied by a fine display of pyro- 
technics, to tide matters over by putting a file on the 
commutator ; as, with many of the older types of machines 


it was an impossibility to rig up а slide rest and skim up 


Fic. 3. 


the commutator in position, and to take out an armature 
of four or five tons weight was often no easy matter—the 
lay-out of the plant in some of the older stations left much 
to be desired, these things being understood better at the 
present day—to say nothing of tbe inconvenience caused 
through the armature having to be sent away to some shop 
to be turned up, as very few of the stations of 10 or 15 
years ago enjoyed the luxury of a lathe. 


— Sid Fi eve TION — 


brushes to jump, and resulting in increased wear of both 
the commutator and brushes. 

The writer recalls an experience he encountered about 
eight years ago at a large electricity worke in Yorkshire. 
The commutators of nearly all the generators (some 17 in 
number, varying in size from 150 kw. to 600 kw.) were in 
a very bad state, and one of the writer's firat jobs on first 
taking up duties was the truing up (by file) of the com- 
mutators of two of the 150-kw. sets. The machines were 
of the bipolar type, having three copper gauze brushes to 
each holder. The brushes of dissimilar polarity had been 
placed exactly in a line with each other, owing to which 
the commutator had become worn down in the form of 
three grooves, the flanges thereto standing up about tin. 
all round from the rest of the commutator. The sets were 
direct-coupled, and, viewed from the machine end, ran 
counter-clockwise, rendering the filing nearly all left-band 
work. The works did not boast a lathe, and the machines 
could not be spared out of service long enough to allow of 
the armatures being sent away. 

Of the two methods of truing up commutators—viz , 
turning and grinding—the writer is of opinion that, taken 
all round, grinding makes the most satisfactory job. In 
order to get the best results by turning, the operator 
requires to have a thorough working knowledge of turning, 
and the writer's experience has taught him that a really 
good mechanic is the exception rather than the rule in most 
installations, not excepting even central stations. Where 
possible, it is preferable to true up the commatatcr in 
position. Hard-drawn copper as used for commutator bars 
is queer stuff to work, and as the bars have a tendency to 
spring when passing under the tool the cutting speed should 
not exceed about 90ft. per minute. With high-speed direct- 
coupled sets having engines of the two-crank type—par- 
tionlarly single-acting engines—it іє sometimes a rather 
difficult matter to get even turning at these low rates of 
speed. A tool-holder to take tool steel of v section is very 
suitable for zommutator work, as, in case of breakage, 
grinding only is required. Light outs should be taken as 
the tool is liable to dig in. After the finishiog cut is taken 
the speed may be iacreased slightly, and a file run over the 
commutator. Before finally polishing with emery cloth the 


n 


і 
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Fic. 4. 


Nowadays there is no excuse for treating commutators in 
this barbarous manner, although some engineers still stick 
to the idea that the presence of slight flats does not neces- 
sitate the truing up of the whole commutator. That this 
idea is quite erroneous may be easily proved by carefully 
calipering the commutator after the flats have been ed oul. 
The small flats have been removed only to give way to 
larger ones, thus leaving the whole surface of the com- 


commutator should be carefully examined all over and any 
metal which may be found bridging across the mica 
insulation between the segments carefully removed. The 
final polishing is best done with a special tool as described 
later on. 

There are two types of commutator grinding machines— 
viz , (1) driven direct from the commatator to be trued up, 
(2) driven by belt from separate source, ueually a small 
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motor. Figs. 1, 2, 5, and 4, illustrative of type 1, represent 
the grinding machine of the Phillips Commutator Grinder 
Company, Limited, of London. Fig. 1 is a general view of 
an automatic machine having a clamp arrangement for 
fixiog round the brush-rocker journal. Where no rockers 
are used the same machine can be fixed round the nose of 
the outer bearing. Distance rings of different sizes are used 
when necessary to fit various sizes of rockers. When incon- 
venient the bottom half-ring is dispensed with, and the 
machine is bolted to arms supported from the cover bolts 
(Fig. 2), and when the diameter of the commutator is extra 
large the arms are raised by means of distance pieces, or 
they are bolted to the platform of a casting clamped round 
the nose of the bearing, as illustrated in Fig. 5. Fig. 4 
shows the machine as sometimes supported by means of 
two cast-iron arms fixed to magnet ring, and in some cases 
to the brush ring (when sufficiently strong) Here the 
machine is shown mounted on the top of & commutator 
8ft. in diameter. The Phillips light hand-feed machine, 
which is used chiefly for small dynamos (exciters, boosters, 
etc.), is made to true. up commutators from 3in. to Qin. 
diameter and 6in. wide (across face). The heavier hand- 
feed machine is made stronger to carry longer slides to 
true-up commutators from 6in. to 12in. diameter to 10in. 
wide. This type of machine is specially suitable for 
dynamos on board ship (but they can be used otherwise), 
which, as a rule, are erected close to the bulkheads, allow- 
ing but little room for working. In working the grindin 
spindle is driven direct by means of a specially prepar 
rubber friction wheel run on the commutator. The 
grinding wheel moves to and fro across the face of the 
commutator, and in all except the hand-feed machines is 
automatically reversed at each end, being so constructed 
that stops can be set as in a planing machine, grindiag the 
Surface right up to the connecting wires and back to the 
edge. The grinding wheel should, of course, run in the 
opposite direction to the commutator. 

A commutator uai machine possessing some novel 
features has recently been placed on the market by 
Jordan Broe., of New York, U.S.A. It is of the direct- 
driven type, the grinding wheel spindle being driven by 
means of a round belt passing round the commutator or 
armature shaft. The grinding wheel spindle is slotted to 
allow of lateral movement of the wheel across the face of 
the commutator. The feed is controlled by hand, the 
depth of cat being set by means of an eccentric gear. The 
grinding wheel is specially made for commutator work, as 
it is claimed that no substance which would be injurious 
to commutators enters into its composition. The machiue 
is provided with suitable clamps for affixing to the rocker 
journal or framework of the generator or motor. Ап illus- 
trated detailed description of the machine appeared in the 
June number of the American Electrician. 


(To be continued. ) 


APPOINTMENTS VACANT. 


Assistant Engineer, Handsworth Urban District Council. Salary 
£100 per annum, Applications by 30th inst. 

Janior Demonstrator in Physios and Electrical Eagineer- 
ing to the L. C. O. School of Marine Engineering, Poplar. Salary at 
the rate of 103, 6d. an evening. Applications by 10 a.m. on Sept. 18. 
Ses advertisement. 

Head of the Department of Physics and Electrical Engineer. 
ing, Portsmouth Education Committee. Salary, £175 per annum. 
Application by Sept. 4. See advertisement. 

Draughtsman for switehboards. Apply to Box H 91, Electrical 
Engineer offixe, See advertisement. 

Draughtsman for transformers, 


Apply to Box Y 2, Electrical 
Enyineer office. 


Eleotrical Units and Standards.—It is reported that the 
Elektrctechnische Reichsanstalt has called a conference, preparatory 
to the mseting of the International Commission of Electrical Units 
aud Standards. This course is to be highly commended, and is in 
ac.ord with the recommendations of the St. Louis International 
Electrical Congress, which advocated that the differences in the laws 
of various countries in reference to electrical units should be considered 
by an international commission. This conference is expected to be 
held at the end of next month, and invitations have been sent to the 
Governments of Great Britain, the United States, France, Austro- 
Hungary, and Belgium. 


PRACTICAL STANDARDS FOR ELECTRICAL 
MEASUREMENTS. 


The following is the report of the committee of the 
British Association, recently presented in South Africa, on 
experiments for improving the construction of practical 
standards for electrical measurements. Lord Rayleigh is 
chairman of the committee, and Dr. R. T. Glazebrook 
secretary. 

The committee are glad to report that satisfactory pro- 
ress has been made during the year with the ampere 
alance. The weighing mechanism was taken over from 

the maker shortly after the last meeting of the association, 
and the work on the coile completed at the National 
Physical Laboratory. The labour involved in insulatin 

the two wires on the large cylinders was very great. 

wire consiste of about 90 turns of about 103cm. circum- 
ference. Thus each wire is about 93m. in length, and the 
two are along their whole length about туо, apart. In 
the coils as finally set up the insulation resistance between 
these two wires is measured in thousands of megohms, and 
is thus amply sufficient. The cost of the balance has 
amounted to £302. 6s, the excess over the £500 granted 
for the purpose being met out of the general fund at the 
disposal of the committee. Calculations of the force to 
be expected between the coils when carrying one ampere 
have been made by Mr. Mather and Mr. F. E. Smith, of 
the National Physical Laboratory, and are in close 
agreement. 

The designs from which the balance has been made are 
the work of Mr. Mather, and originally it was contemplated 
that the balance would be set up at the City and Gailds 
Central Institute in Exhibition-road. At a meeting of the 
committee held on March 31, 1905, however, this decision 
was modified, and the following minute agreed to: That 
the ampere balance remains for the present at the National 
Physical Laboratory, and that a determination of the 
ampere be made with it there under the supervision of 
Prof. Ayrton and Mr. Mather, steps being taken to connect 
closely with the determination and with any notification of 
the resulta the names of the late Prof. J. V. Jones, Prof. 
Ayrton, and Mr. Mather, to whom the design of the instru- 
ment is entirely due." Accordingly, the bslance has been 
set up at the National Physical Laboratory, and a number 
of preliminary testa have been made. Particulars of some 
of these follow. 

Ampere Balance.—The weighing mechanism of the 
balance was erected by Mr. L. Oertling at the National 
Physical Laboratory in March of the present year, and the 
electrical equipment was completed immediately afterwards. 
The four coils of bare copper wire wo on marble 
cylinders have given complete satisfaction, the ellipticity 
and conicality of each being very small. The average 
ellipticity is such that the eters of the ellipse differ 
in length by about 10 micron, while the av conicality 
is approximately represented by a difference between the 
mean diameters of two sections 15cm. apart (the axial 
length of one coil) of about 12 micron. The contour of 
the cylinders is very well known, and the mean diameter 
has been measured with a probable error not greater than 
0:001 per cent. This knowledge enables the calculation of 
the mutual induction between two coils to be made with 
great accuracy. Preliminary observations with a current 
of nominal value, one ampere, were made at various times 
during April and May, the first set of such observations 
determining the temperature to which the coils are raised 
by a continuous steady current, the magnitude of the dis- 
turbances arising from convection currents, the inflaence of 
the silver strips, and the nature of other disturbances. The 
convection currents give some trouble, but the experiments 
already carried out indicate that a change of 0:001 per 
cent. in a current of nominal value one ampere will be 
detectable. The balance acts conveniently as an indicator 
of the magnetic permeability of the marble and metal parts 
of which it is constructed, and it is satisfactory to know 
that the permeability of these parts does not differ from 
unity by а measurable amount, and cannot therefore 
influence the final results. Early observations showed that 
the concentric cable employed in the leads to the balance 
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was faulty, some of the internal strands being broken, and 
the variable contacts thus resulting prevented a steady 
current from being obtained. Fresh concentric cable is 
being inserted, which should enable the final observations 
to be speedily made. 

Apparatus fer the Determination of g. —The three half- 
second pendulums (the property of the Board of Education, 
and which were used in the last Antarctic expedition) have 
been swung at Kew and at the National Physical Laboratory 
in the room where the balance is erected. The observations 
are being continued. When all the constants have been 
determined and the observations with the balance are 
complete, it will be necessary to consider the means by 
which the result is to be given to the world. The current 
may be reproduced either by means of the silver volta- 
meter or by means of a standard cell and a standard 
resistance. The silver voltameter is being investigated at 
the National Physical Laboratory, and a comparison of the 
accuracies of reproduction would porhaps influence the 
choice. The committees were represented at the Inter- 
national Electrical Congress at St. Louis last year by 
Prof, Perry and the secretary. The resolutions passed at 
the Cambridge meeting of the committee (see report for 
1904) as to certain questions proposed for discussion were 
laid before the congress, and after discussion the following 
‚ reports were unanimously accepted : 


Committee of the Chamber of Delegates on International Electro- 
magnetic Units. 


The sub-committee appointed Sept. 13, 1904, beg leave to 
suggest that the Chamber of Delegates should adopt the follow- 
ing report : It appears from papers laid before the International 
Electrical Congress and from the discussion that there are con- 
siderable discrepancies between the laws relating to electrical 
unite, or their interpretations, in the various countries repre- 
sented, which, in the opinion of the Chamber, require considera- 


tion with a view to securing practical uniformity. Other 
questions bearing on nomenclature and the determination of 
units and standards have also been raised, on which, in the 
opinion of the Chamber, it is desirable to have international 
The Chamber of Delegates considers that these 
and similar questions could best be dealt with by an international 
commission representing the Governments concerned. Such a 
commission might, in the first instance, be appointed by those 


agreement. 


countries in which legislation on electric units has been adopted, 


and consist of, say, two members from each country. Provision 
should be made for securing the adhesion of other саси 

ө 
Chamber of Delegates approves such a plan, and requests its 
members to bring this report before their respective Govern- 
It is hoped that if the recommendation of the Chamber 
of Delegates be adopted by the Governments represented the 


prepared to adopt the conclusions of the commission. 


ments. 


commission may eventually become a permanent one. 
Committee of the Chamber of Delegates on International 
Standardisation. 
The committee of the Chamber of Delegates on the 


standardisation of machinery begs to report as follows : That 


steps should be taken to secure the co-operation of the technical 


societies of the world by the appointment of a representative 
commission to consider the question of the standardisation of 


the nomenclature and ratings of electrical apparatus and 
machinery. If the above recommendation meets the approval 
of the Chamber of Delegates it is suggested by your committee 
that much of the work could be accomplished by correspon- 
dence in the first instance; and by the appointment of a general 
secretary to preserve the records and crystallise the points of 
disagreement, if any, which may arise between the methods in 
vogue in the different countries interested. It is hoped that if 
the recommendation of the Chamber of Delegates be adopted 
the commission may eventually become a permanent one. 


The first of these reports, relating to the summoning of 
an international congress on electrical units, is now under 
the consideration of his Majesty's Government. Meanwhile 
a preliminary conference of representatives of standardising 
laboratories and others interested in the determination of 
electrica! unita has been summoned by the president of the 
Reichsanstalt to meet in Berlin in the autumn. Lord 
Rayleigh and the secretary have received invitations to be 
present. The object of this conference is stated to be that 
the institutions which are concerned in maintaining the 
accuracy of electrical measurements in conjunction with 
those scientists who have devoted especial attention to this 
field of work should exchange opinions, and, if possible, 
come to an agreement as to the measures which must be 


taken in order to obtain the international uniformity in 
electrical units and measurements which is desired. 
thus preliminary to the more formal consideration of the 


t is 


subject which would be the work of the international 
congress. One of the important questions which will be 
discussed will be the specification of some form of standard 
cell. Work on this matter has gone on in America and at 
the National Physical Laboratory, and an appendix to the 
report by Mr. Smith contains a provisional specification. 
It is suggested that persons interested in the matter might 
help by setting up cells in accordance with this specification 
and submitting them for test at the laboratory. Of the 
grant made to the committee in 1904 a balance of £2. 
4s. 10d. remains. The work which remains to be done on 
the standard cell and with the ampere balance will all 
involve considerable expense, and to meet this the com. 
mittee ask for reappointment, with a grant of £25 in 
addition to the balance now in their hands. 


APPENDIX I. 
On the Preparation of a Cadmium Cell. 
BY F. E. SMITH, 


(From the National Physical Laboratory.) 


The research on standard cells has been continued at the 
National Physical Laboratory on the lines indicated in the 
last report to the association. Taken as a whole, the 
resulta are very satisfactory, but it is thought desirable to 
still continue the observations on some of the older cells 
before publishing the results in detail. Mr. G. A. Hulett, 
of Michigan, has completed a chemical research on 
mercurous sulphate, which throws considerable light on 
the anomalies reported to the association last year. Very 
slight changes can still, however, be traced to this salt, but 
fortunately they are of no commercial significance. The 
12} per cent. amalgam also produces slight variations in 
the E.M.F. of the cell. These, again, are commerciall 
unimportant, and a manner cf overcoming them in cells 
employed at a standards laboratory is indicated in this 
paper. The latter cells are set up with an amalgam entirely 
liquid at Odeg. C. At this stage of the' research it is 
thought desirable to describe the methods by which the 
materials of the cell can be. best prepared in the light 
of present information, and an appeal is made to those 
interested in the subject to set up one or more cells by 
these methods and submit them for comparison with the 
standarde of the National Physical Laboratory. More 
light will thus be thrown on the slight discrepancies 
already referred to, and the degree of accuracy with which 
the cell can be constructed will be established. In this 
way it is hoped to specify a cell for commercial purposes 
accurate at all ordinary Eoglish working temperatures to 
1 part in 2,000, applying no temperature correotion, or to 
1 part in 10,000 if the temperature correction be applied. 
In the specification which follows there are four methods of 
preparing the mercurous sulphate. The first of these is 
due to Prof. H. S. Carhart, Mr. G. A. Hulett, and Dr. 
Wolff, jun. ; the main features of the second method were 
suggested by Mr. Swinburne to Dr. Glazebrook, while the 
third and fourth methods have resulted from some experi- 
menta at the National Physical Laboratory. It is suggested 
that one only of these methods be eventually employed ; 
the observations on submitted cells will largely determine 
the choice. 

Preparation of Materials for a Standard Cadmium Cell, 


1. Mercury.—The commercial mercury should be squeezed 
through wash leather and passed in the finely divided con- 
dition in which it emerges, first through dilute nitric acid 
(1 to 6 of water) and mercurous nitrate solution, and after- 
wards through distilled water, both liquids being con- 
veniently contained in long glass tubes. The mercury is 
then to be twice distilled in vacuo. Mercury suspected of 
abnormal contamination should not be employed. 

2. Amalgam. Type A.—This is a 124 per cent. amalgam, 
and is intended for all commercial celis. The method of 
preparation is practically identical with that used by Prof. 
Carhart. A current is passed from a thick rod of pure 
commercial cadmium to distilled mercury, the intervening 
liquid being cadmium sulphate solution rendered slightly 


acid with a few drops of H,SO,. The cathode is weighed 
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before deposition takes place, and again afterwarde, the 
percentage of cadmium in the amalgam being thus 
calculable. More than the requisite amount should always 
be deposited, and the percentage reduced to 124 by the 
addition of more mercary. The fall of potential from 
anode to cathode should not exceed 0°3 volt. To prevent 
the anode slime having access to the cathode it is desirable 
to surround the anode with a small porous pot, as in the 
Richards silver voltameter, or to place a small crystallising 
dish beneath it for the anode powder to settle in. Contact 
with the cathode is made with a platinum wire sealed into 
а glass tub? so as to protect it from direct contact with 
the cadmium sulphate solution, and a rough estimate 
of the quantity of cadmiam deposited is obtained from 
the readings of an ammeter placed in the circuit. The 
amalgam so prepared, together with the mercury added 
to reduce the percentage of cadmium to 124, is now 
heated on a water bath and stirred so as to ensure 
homogeneity, some cadmium sulpbate solution still flooding 
the surface. It is then cooled, and the acid sulphate removed, 
neutral cadmium sulphate solution taking the place of the 
latter, and consisting of saturated solution plus an equal 
volume of distilled water. This 124 per cent. amalgam is 
then ready for use and is entirely liquid at & temperature 
approximating to 60deg. C. 

Type B —This amalgam is liquid at the temperature of 
melting ice, and is intended for cells of a slightly better 
type than those made with the 124 per cent. amalgam. 
The cells may be used at a higher temperature than 
Odeg C., but they are not intended to be so used, as their 
temperature coefficient is about 0:045 per cent. per rise in 
temperature of 1deg. C. The cells are primarily intended 
for standardising laboratories, and their E. M. F. at Odeg. C. 
is equal to the E M F. of the cells prepared with the A 
amalgam if this latter E M.F. is corrected to Odeg. C. with 
the temperature coefficient formula of the cell. This is 
equivalent to saying that if an A cell was in a steady con- 
dition at Odeg. C., and nothing abnormal oocarred, ita 
E M F. would be identical with that of a B cell at Одер. C. 
It is not wise, however, to use a 12} per cent. amalgam cell at 
low temperatures. An 8 per cent. amalgam may be so 
used, but its upward range (with a small temperature 
coefficlent) is lower than that of the 124 per cent. amalgam 
cell. For commercial purposes probably the 123 per cent. 
amalgam will be of most service. To prepare the type B 
amalgam, take some of that previously prepared and add 
sufficient mercury to reduce the percentage of cadmium to 3. 
The amalgam will now be entirely liquid at ordinary 
working temperatures. Oa cooling,a crystalline amalgam 
separates from the liquid, and will continae to do ao as the 
temperature is lowered. Cool the amalgam to the tempera- 
ture of melting ice and remove the mother liquid; this is 
the amalgam desired. It is important that the temperature 
be truly that of melting ice, and that no solid is removed. 
For convenience the 3 per cent. amalgam may be placed in 
a tubular vessel well surrounded with ice shavings ; a long 
very fine capillary tube reaches to the base of this vessel, 
and through it the liquid at Odeg. C. is removed by suction. 
Some solid must be left behind, or otherwise there is no 
certainty of saturation. Throughout all the operations 
neutral cadmium sulphate solution must cover the surface 
of the amalgam and wet all vessels, tubes, etc , through which 
the amalgam passes. Otherwise the amalgam will leave a 
"tail" and its composition may possibly be thereby 
changed. 

5. Cadmium Sulphate Crystals and Solution, — Procure 
commercially pure cadmium sulphate (CdSO,8/3H,0). 
Dissolve in about 1] times its weight of distilled water, 
agitating either continuously for about six hours or 
occasionally for two or three days. Filter through a 
fine-grained filter paper so as to ensure a clear solution, 
which should then be placed ina number of crystallising 
dishes and evaporation allowed to take place slowly ata 
temperature not exceeding 35deg. C., when, provided that 
dust be excluded, many transparent crystals of CdSo,8/3H,O 
will result. These should be prevented as much as 
possible from adhering to one another by removing the 
liquid to other dishes as soon as the crystals are of such a 
size that most of them are in contact. In this way about 
five-sixths of the liquid may be evaporated, the mother 


liquid being employed for a preliminary washing of the 
mercurous ра, the manufacture of which is x afi 
described. The crystale of cadmium sulphate so obtained 
should be washed with successive small quantities of 
distilled water until after standing for five minutes no trace 
of acidity can be detected with congo red. The crystals, 
still moist, may then be transferred to a stock bottle. To 
prepare the final solation agitation with distilled water is 
recommended as before, the temperature being preferably 
5leg. or 10deg. higher than the normal temperature, so 
as to ensure saturation. On no account should cadmium 
hydroxide be employed to neutralise the first solution, 
which is invariably acid; nor, indeed, should any attempt 
be made to neutralise the solation except by crystallisation. 

4 Mercurous Sulphate.—The preparation in each case is 
to be conducted in a darkened room. 

(a) Electrolytic Method.—Pare distilled mercury forms the 
anode and platinum foil the cathode, the electrolyte being 
dilate salphuric ac'd (one part by volume of concentrated 
acid to five parts of distilled water) The mercury is 
preferably placed ia the base of a large flat-bottomed 
beaker, and about 20 times ite volume of the dilute acid 
added. Contact with the mercury is effected by means of a 
platinum wire passing throogh a glass tube, while the 
cathode is suspended in the upper portion of the liquid. 
Daring the electrolysis the electrolyte must be contioually 
stirred, an L-shaped glass stirrer being most efficient, the 
L portion being placed near the surface of the mercury. A 
current density of about 0°01 ampere may be employed. 
The salt so prepared is treated as per Note A. 

(b) Precipitation method, mercurous nitrate and sulphuric 
acid being employed. Add strong nitric acid to a little 
pure mercury contained in a crystallising dish, and place ia 
a draught chamber until the action is over. If any 
mercury remains, adds more acid and continus to do so 
until the mercury has completely disappeared and a 
strongly acid solation assured. Prepare dilute H,SO, 
(1 to 4 by volume), allow to cool, and then add the acid 
nitrate solution drop by drop, keeping the mixture violently 
agitated. Mercurous sulphate is precipitated, which should 
be filtered and treated as per Note A. No more nitrate 
solution must be added to the dilate H,SO, than will suffice 
to neutralise 50 per cent. of the H,SO, present. The 
maximum amount it is permissible to add may be estimated 
by taking a small portion of the dilute HSO, and adding 
the nitrate solution until no further precipitation results. 
The proportion of nitrate solution to dilute H,SO, in such 
circumstances must be reduced to one-third 16 value for 
the preparation of mercurous sulphate by method 0. 

(c) Precipitation method, strong and dilute sulphuric acid 
being employed. Purchased mercurous sulphate is warmed 
with pure strong H,SO, and a little mercury to a tempera- 
ture of about 150deg. C. for about 10 minutes, the operation 
being conducted in an evaporating dish covered with a clock 
glass and the mixture kept well stirred. The suspended 
matter is then allowed to settle, the hot liqaid cooling 
sufficlently meanwhile for the vessel to be handled with 
comfort. The clear acid is then poured into dilute H,SO, 
(1 to 6), when crystalline mercurous sulphate separates 
out. About 10 times the bulk of dilate acid should be 
employed, and to avoid spitting the hot liquid should be 
poured through a funnel, having its stem immersed io the 
dilute acid. The mixture is well stirred, cooled, aad 
filtered, and the salt treated as per Note A. As the opera- 
tion yields but a small quantity of the salt it is advisable 
to repeat several times 

(d) By means of Nordhaueen sulphuric acid. Place 
distilled mercury in the bottom of a beaker or bottle to the 
depth of about 3mm. Add about four times its volame 
of Nordhausen sulphuric acid and stir well, keeping the 
mouth of the bottle closed as much as possible, as the acid 
fames are very unpleasant. Mercurous sulphate is formed 
in the cold and appears in the crystalline form after a few 
minutes. Allow the operation to continue until the acid 
strength has been considerably diminished ; then pour into 
dilute H,SO, (1 to 6). Considerable spitting always occurs, 
so that caution is necessary. Proceed with the prodact as 
per Note A. 

Note .4.—The mercurous sulphate obtained by the fore. 
going methods is first agitated with dilute H,SO, (1 to 6) 


THE ELECTRICAL ENGINEER, AUGUST 25, 1905. 


If the amalgam of type B is used this washing is 
unnecessary. The mercury is next introduced into the 
other limb, then the paste, using if necessary a tin 
glass rod as a piston through the pipette, and afterwards 
a thick layer of finely-pounded crystals is introduced into 


~ 


and distilled mercury. It is then filtered (a small Gooch 
crucible and filter flask are convenient), and the greater 
t of the mercury removed, as it interferes with the 
tering. The salt is next washed with small quantities of 
saturated cadmium sulphate solution until free from acid. 
For the first few wasbings some of the first acid solation 
may be employed, but the final washings must be made 
with a little of the neutral solution. Trouble is often 
experienced in ridding the salt prepared with Nordhausen 
sulpburic acid from all trace of acidity, and it is preferable 
to wash five or six times witb the cadmium sulphate solu- 
tion, and then place in a bottle together with a little of the 
solution, shaking from time to time and filtering again io 
afew days. The acidity of the washing liquid should be 
teated with congo red. Instead of washing with cadmium 
zalpbate solution, sulphuric ether (water free) may be 
employed. 
The Mercurous Sulphate Paste.—Some cadmium sulphate 
crystals are ground in an agate mortar with a little cadmium 


sulphate solution; about one-quarter their bulk of pure 


mercury is then added and two volumes of the acid-free 
mercurous sulphate, the whole being well mixed with 
e idmium sulphate solution во as to form a thin paste. 

The Form of Cell.—The H form of cell due to Lord 
Rayleigh is the most convenient, and is in general use 
Two patterns have been adopted. In Fig. 1 a form is 
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Fics 1 AND 2.—M, Murcury ; A, Amalgam; P, Paste; C, Cadmium Salphate 
STRA à 5, Saturated Solution of Cadmium Sulphate; K, Cork ; G, 
e Glue. 


shown in which the electrodes sre sealed into the lower 


ende of the two vertical limbs, while in the form shown in 


Fig. 2 the electrodes pass through glass tubes, into the lower 
ends of which they are sealed. Form 1 can be hermetically 
sealed, and is intended to be immersed in an insulating 
liquid. Form 2 is sealed with marine glue, and may be 
The hermetical sealing of 


immersed in ice or water. 
form 1 was suggested by Lord Rayleigh and by Prof. 
Carhart. The glass tubes through which the electrodes 
are introduced in form 2 pass through corks which have 
been previously boiled in water and soaked in cadmium 
sulphate solution; in addition to the hole allowing of 
the psssage of the electrodes, a second hole is bored 
through these corks for the passage of small glass 
pipettes. After the cell is filled these additional holes are 
fitted with small corks, and the cell is fioally sealed with 
marine glue. The position of the various parts is shown in 
the figure. (Both forms of glass vessels are stocked by 
Mr. A. C. Cossor, of 54, Farringdon-road, E.C.) In filling 
the vessels it is convenient to use small pipettes made 
of two glass tubes, the one about 3in. long and jin. in 
diameter, and the other about 2in. long and jin. in diameter. 
It the larger tube has one end drawn out in the form of a 
cone, a junction is easily made. The amalgam of type A is 
melted over a water bath (its surface being flooded with 
dilute csdmium sulphate solution) and is introduced by 
means of a previously warmed pipette into one of the 
limbs. After the ды А has solidified this limb should 
be washed out with a little fresh cadmium sulphate solution. 
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each limb. Saturated cadmium sulphate solution is finally 
added. The cells are then to be exposed in a warm room 
for a week or more to allow some of the liquid to evapo 
rate, and ro loosely cement together the fiae crystals. This 
crystalline plug keeps the contents in their proper places, 
and enables the cell to be transmitted through the post. 
The sealing of the cells is next completed, care being taken 
not to abnormally heat the contents. 

Cells which are submitted for comparison with the 
standards of the National Physical Laboratory should be 
accompanied with the following particulars: (1) maker's 
name and address; (2) name of the firms from whom the 
chemicals used in the manufacture of the materials were 
purchased (this information is only required so that tbe 
number of different sources of the materials can be esti- 
mated); (3) number of the method employed in the mant- 
facture of the mercurous sulphate; (4) type of cadmium 
amalgam used; (5) notes on any peculiarities observed in 
the preparations. 


peee а 
REDUCTION OF BEARING FRICTION. 
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Since the electric motor has come into general use, the quet. 
tion of the economical transmission of power has come more 
prominently before manufacturers, and the more up-to-date 
concerns have been quick to appreciate the possibility of «ffeot. 
ing large economies by eliminating the large amount of frictional 
load which always exists with long heavy lines of shafting. 

The electric motor does away with the necessity of a great 
deal of shafting, especially the heavy main lines. At the same 
time, there are many cases where it is more economioal to 
employ various lines of shafting, each separately driven by an 
electric motor, than to have each and every machine especially 
equipped with a motor of its own. When a manufacturer can 
stand in front of an electrical instrument and observe as easily 
as he tells the time of day from his watch just exactly how 
much power he is wasting and absolutely throwing away 
on the friction on his line shafting, he is very apt to 
welcome any suggestion which will tend to materially reduce 
this friction. There are, of course, anti-frictlon bearings 
of various makes on the market, all possessing more or less 
merit and demerit. Ball bearings for shafting have not been 
successful for two reasons, principally owing to the cost of the 
same and the difficulty of applying them, since balis must have 
hard steel races to run in in order that the bearing may have 
any durability. The second reason is that the balle are not so 
reliable as they might be, since one is likely to split at any time 
and ruin the entire bearing. Solid rollers have been used for 
many years off and on, but these bearings, like the ball béar- 
ings, in order to be thoroughly durable, must be very nicely 
made, hardened, and ground throughout, which, of course, 
means expense, and they also require sleeves on the shaft, which 
means a lot of labour and trouble in the fixing. Expense again 
stands in the way of the general adoption of these bearings for 
general line shafting transmission. There are, of course, 
cheaper grades of solid roller bearings manufactured, but those 
who have experimented with them have found that running 
solid rollers directly on soft-steel shafting is not a practicable or 
desirable thing to do. 

For the past 10 years we learn that the Hyatt flexible roller 
bearing has been used with a marked degree of success for a 
multitude of purpose, chiefly among them for line shafting. 
These rollers, as shown in the accompanying illustration 
(Fig. 1), are practically helical springs, being wound from a 
ribbon of steel into spiral form. "Their diameter and the size 
of the steel from which they are made are varied according to 
the speed and load under which the rollers are to operate. They 
are not put through a hardening process, but are constructed of 
a grade of steel especially made for the purpose, which is hard 
and very tough. The rollers are wound in a special machine 
constructed for the purpose and within very fine limits of absolute 
size. The fact that they are flexible and elastic makes it 
possible to operate them on the ordinary soft-steel shafting 
which is in general use, without wearing either the shafting or 
the rollers to any appreciable degree. The rollers are held in 

osition round the shaft іп a brass or steel cage (Fig. 2), with 
ars at proper intervals to keep the roller practically parallel 
with the shaft. If, however, a roller is permitted to get very 
slightly out of line it does not do an e, either to itself or 
the shafting, due to tha fact that it Is flexible; whereas in the 


case of a solid roller, if it becomes the least bit out of parallel 
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with the shaft, it immediately begins to wear heavily on the ends 
and is very likely to slip. This kind of thing very soon renders 
a solid roller bearing useless. 


We reproduce herewith two charts (Figs. 3 and 4) which embody 
the results obtained in a very careful test recently made by a 
prominent engineer to determine the relative merits of the 


— — 


Fic. 1. 


Regarding the efficiency of roller bearings in general, it has 


been found by very careful tests that the Hyatt flexible roller | bearings. 


is 50 per cent. higher in efficiency than the ordinary solid roller 


—— meme 
Lee, — 4 


Fic. 2. 


made of the same grade of steel when both are subjected to 
exactly the same conditions. Та actual service on line shafting 
it has been proved by carefal experiment that the flexible roller 


H.P. Consumed in Friction 
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bearing will save from 50 to 75 per cen*. of the frictional load 
found to exist wlth ordinary brass or white metal bearings. The 
heavier the shafting tho greater the saving is in proportion. 
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Hyatt flexible roller beariog, bronze, babbitt, and cast-iron 
It will be seen from these charts that the results are 
uniformly in favour of the flexible roller, and very much so. 
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The first of these shows the horse-power consumed when 
running with varied loads on the different bearings. The 
second (Fig. 4) indi cates the force required when starting, and 
it is remarkable how much the rollers reduce the starting effort. 
Many of the leading manufacturing concerns in England have 
already availed themselves of the opportunity of economising 
power by the use of these which in every instanoe 
appear to be giving excellent results. 

Detailed information and particulars regarding the same may 
be had from the Hyatt Roller Bearing Company, 47, Victoria- 
street, London, S. W. 


TRADE NOTICES AND NOVELTIES. 


Machine versus Hand Firing. 


From Messrs. E. Bennis and Co., Limited, 28, Victoria- 
street, S. W., we have received a copy of a little booklet they 
have had prepared, showing comparative tests between hand 
firing and machine firing with Beonis" stokers. The results 
are highly favourable to the latter. Thus the figures in one 
case show a saving of 44'ld., or 574 per cent., per 1,000 
gallons of water evaporated in favour of machine firing. For 
the hand-firing test Holroyd engine coal at 10s. 44d. per ton 
was used, and for the stoker test Haigh Moor pea slack and 
smudge mixed, of lower calorific value, at 78. per ton. The 
record sheet further shows that there was a total absence 
of black smoke during the stoker test—not so, however, 
during hand firing. In another example it is shown 
that the extra evaporation obtained per pound of ooal by 
the Bennis stoker over hand firing amounted to 18:9 per 
cent., Haunchwood D.S. nuts being used for both teats. The 
gain varies, of course, with the class of fuel employed. This 
point is emphasised by another set of figures, whenoe it appears 
that with black shale smudge the extra evaporation obtained 
per pound used by Bennis stoker and furnace was 70°9 per 
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dent., and with low main peas 34:8 per cent. In order to | the circuit, and alters the excitation, etc., accordingly. The 
estimate these results at their true value it is necessary to know necessity of a separate power-factor indicator or idle-current 
all the conditions of the tests. These are given in the booklet ammeter is hereby avoided, with consequent lowering of cost. 
in question, but we must leave the reader to weigh them in Reverting to the diagram, it will be noticed that two potential 
detail. transformers are necessary. 


Catalogues, ete., Received. 


SINGLE-PHase Motors.—F rom Mr. E. Brook, Threadneedle- 
street, Huddersfield, we have an illustrated list of single-phase 
motors ranging in output from 10 h. p. to 4 h. p. 

TrsriNa MacHINERY.—Sowme interesting testing machines for 
a variety «f purposes are described in the latest catalogue from 
Мезаге. W. and T. Avery, Limited, Soho Foundry, Birm- 
iogham. 

STEAM FrTTINGS.—'' Steam dryers ” and exhaust valves are 
dealt with respectively in two lists recently issued by Messrs. 
J. Hopkinson and Co., Limited, Britannia Worke, Hudders- 
field, and not previously acknowledged in these columns. The 
high reputation which Messrs. Hopkinson have won for steam 
fittings of all kinds is a guarantee of the excellence of those 
immediately in question, both as regards design and con- 
struction. 

*" METALLIC" STEEL Conpuits,—The 1905 revised price-list 
of *' metallic" steel conduits and accessories recently issued by 
the Metallic Seamless Tube Company, Limited, Wiggin-street, 
Birmingham, is a handy little volume for the pocket, and 
includes numerous illustrations. Particular attention is called 
to the company's ** Grip" fittings, for which, we understand, 
there is a large and increasing demand. By the use of these 
fitting: the danger of turning the tubes in screwing the nuts 
home, and possible damage to the insulation of the cables in 
consequence, is entirely avoided. 

WIRES AND CABLES, ETC.— From the General Electric Com- 
pany, Limited, Qaeen Victoria-street, E.C., we have a copy of 
the twelfth edition of their catalogue of wires and cables, eto. 
This catalogue is so well known to the trade that a detailed 
description of its contents would be superfluous here. Saffioe 
it to aay it includes a wide range of wires and cables for electric 
light, bell, and telephone work ; also a large variety of brown- 
ware and porcelain insulators, of which latter the types for high- 
tension work sre especially noteworthy ; leading-in tubes and 
insulators, oondults, insulator ironwork, jointing materials, 
cleats, wiremen’s tools, etc. It may be added that the general 
get-up of this catalogue reflects great credit on those concerned. 

Fans, —Some popular types of electric fans are dealt with in 
a list recently issued by Messrs. Baxendale and Co., Miller- 
street Works, Manchester. 


A New Fuse Box. 


The fase box illustrated herewith represents a type which 
the Metallic Seamless Tube Company, Limited, Wiggin-street, 
Birmingham, are putting on the market. These boxes have 
been designed to meet the requirements of the various supply 
stations, insurance rules, etc., for 250 and 500 volts, and have 
a clear break of 3in. for 250 volts and 6in. for 500 volts between 
the terminals. The boxes are suitable either for screwing 


A New Fuse Гох, 


direct, or can be fitted with insulating nipples as may be 
re qulred. They are designed so that the same form of 
terminal can be used elther for connecting the cables by pinch- 
ing screws, soldering, or both. In the 250.-volt boxes one 
china bridge, and in the 500-volt boxes two china bridges, with 
slot for the fuses, are placed between the terminals. These 
bridges serve to prevent arching over, and also strengthen the 
porcelain channel. 


A Useful Combination Instrument. 


The accompanying diagram shows the connections of a 
Ferranti combined indicating and discriminating wattmeter 
and idle-current ammeter for a three-phase circuit. This 
instrument is constructed on the same rinciple as the firm’s 
Induction type indicating wattmeter. In addition, however, 
to indicating the total power flowing in the circuit, it serves 
as a discriminating device to give warning should the gene- 
rator commence motoring. А centre zero is provided, the 
Indications of the pointer to the right of this measuring 
the power being generated. Should, however, the pointer 
move to the left of zero, the switchboard attendant knows 
at once that something is causing the generator to motor, 
and he takes steps accordingly. Besides the above, the instru- 
ment will also indicate the idle or wattless current flowing in 


ST. ANNES ELECTRICITY ACCOUNTS. 


The accounts of the St. Annes-on-Sea electricity depart- 
ment for the year ended March 31, 1905, show a total 
expenditure on capital account to that date of £38,605. 
Abstracts of the revenue account, balance-sheet, eto., are 
appended. 


REVENUE ACCOUNT. 


Dr. Expenditure. £ s.d. 

To generation of electricity .................................. - 2,273 1 3 

Distribution of electricity ......................-. 8 139 19 10 
Attending and repairs to public lampe . 509 6 2 
: Renta, rates, and taxes . . . 2 305 7 8 
( Mansgement expenses, salaries, еїо........................... 556 18 3 

ete pice Special charges, insurance, eto. ............. . ы 2112 6 
| нЕ | | 5,806 Б 8 

|| Amount carried to net revenue account ....... TTE ~ 5,516 0 3 

1 | £7,322 6 11 

E ^ Income, £ s. d. 

connections or. Sale of current to private consumers by meter ees 2,687 2 9 
0 Bale under contract for traotion . . e. 8116 7 8 
„ | Ditto for arc lighting . 8 егы 95 0 0 

“А zs d dapes lighting M „ 3 Es " 5 

ntsi of meters and {ташта OTD EID II o on o T 0 oe - 

„„ Sales and repairs E uu c -. 76 0 2 

Diagram of Connections to полази кайшы and Idle-Current Discounts allowed by tradesmen CM 47 19 11 

the circuit. The meter has two scales. The upper one, printed | 1465 6 2 
in black ink, is the watt scale, and the lower one, printed in Lees discounte allowed and bad debts .................. 141 0 3 
ae x is es ее Ёз bin аре о i = 27.522 511 

ot the zero indicating a leading current, and to the right : 

of the zero & lagging current. The change over from oo Dr MERERI BALANCE-BHERT, РА d 
scale to the other is effected by pressing the knob Capital t t зс раи 35.888 1 g 
of a small reversing switch connected in the low-tension Zundr оча аы — E dope '569 16 3 
leads of the potential transformer. This switch is so Depreciation fund account... n" 1876 12 10 
arranged that when pressure is removed from the knob it | Deposito 2. , . . .... Д0 0 10 
automatically flies back to the position in which the instrument Surplus account—loans repaid esemes .—.—.— 3,216 18 3 
reads watts. Thus from time to time the switchboard attendant ——— 
presses the knob and observes the value of the idle current in £41,955 9 1 
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Or. Assets. £ g. d. Or £ s. d. 
say * expended for works. . 38 ет E ^ p 5 expended for works.. rr r 11 
res on hand... . 18 1 tores on hand.. . . 
Sundry debtors for current tupplied. ...... 1 634 9 8 | Sundry debtors ....... . —Ó— M" -e-ee.. 381 16 4 
Cash with treasurer and in hand ....... n . . 1,393 10 4 | Oath with bank . "n . A 921012 8 
FTE FE Revenue ant deficit. . . . .. . . 1.524 9 9 
1.955 1 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. мант о еннан а xm arid к 
А А С ENERA * " . 
Quantity generad а В Т0. .... р CPP) | Qasntity geserated in BLT.U. —.—..— — sr rt 
І i obiis lampe me 
Quantity eld Private oone шеге һу meters 137 205 | 689,500 Quantity sold 4 By contract for tramwaye........ 572 27 830,185 
Quantity used on worke C ES, 3 . 33 619 : Private consumers by meter .... 156,287 
Total quantity accounted Ќог..........-..-.--..- 5 ... 69319 | Qasatity uted on works. ... .. —.——.—— —.— 418.908 
Qaantity not accounted for 45 871 due quantity 1 for....... 3 3 Pn 132 
ааыа 5 т T 3ant:ty not accoun ОГ . . . . ———— ; 
о maximum supply demandei: traction, 400 kw.; lighting, Namber of public lamps: 104 aros, 212 incandescenta. 


Total msximam supply demanded : 19,328 8-c.p. аара for private 

consumers ; 104 10-ampere aro lampe with 212 16-c.p. lamps on arc 

ee for all-night lighting; 22 cars taking a maximum load of 
w. 


Number of public lamps: 34 arcs, 58 33.0. p., 9 j ampere, 99 
4-ampere, five I- ampere, 1,275 equivalent 8 c.p. lampe connected, 


KIRKCALDY ELECTRICITY ACCOUNTS. IPSWICH ELECTRICITY ACCOUNTS. 


Below we give abstracts of the electricity and tramway 
accounts of the Ipswich electricity department for the year 
ended March 31, 1905. The total expenditure on capital 
account for lighting is £76,772, and for tramways £111,999. 


ELECTRIC Supply UNDERTAKING. 


Bolow we give abstracts of the electricity and tramway 
accounts of the burgh of Kirkcaldy for the year ended 
May 15, 1905. ‘The total expenditure on capital account 
for lightiog is £57,094, aud for tramways £88,715. 


ELECTRIC SUPPLY UNDERTAKING. 


Dr. Revenue Account. £ s. d. 
Dr. . . Revenue Account, © s. d. | To generation of electricity .................. 3 . 4577 2 10 
To generation of eleotricity 6000001000: жото ce ош Cen P on Oe еә в bed 2, 589 1 6 Distribution of electricity 6 %% %% % 088000009 > oo o am aan DESI 302 3 9 
Distribution of electricity ——— —— re 100 16 7 | Rents, rates, and taxes ...............„. 3 КОСИ а 370 12 9 
Repairs and attending to publico lamps. . seo 275 8 8 | Management expenses, salaries, to.... . . m + + oan 964 14 11 
Rents, rates, and txts TES = Om 5690900 oo GQUOé O9 00492000592000009 180 19 7 Iusuran ces ее as oae o m s oo өе os e ot o е ое оозово о ao ee om 35 18 2 
Management expenses, salaries, eto........... —— - 700 10 3 | Special expenditure ....... 3 UNE 6 8 83 8 9 
Р 5.844 16 7 6,555 1 2 
Amount carried to net revenue account . . .. 3091 9 б | Amount carried to net revenue account ...............„..- 2, 605 10 9 
26 956 6 0 £8,938 11 11 
| Cr. £ B. d. Or. £ B. d. 
By gale of current to tramways „„ „„. 2 3, 580 18 1 By silo of current for lighting and power 2 2 9 0 2 3,795 5 7 
Ditto for private lighting. .. . . ͥ . 1055 0 8 Ditto for traction.......—.... mmm 2 2. . .. . 4, 985 11 5 
Ditto for motors 0000060 ос о0о o oo eee РОР secede 438 3 Meter rents „ „ „ o o „2.2 57 15 3 
Ditto for public lighting. .. 3 . 1.248 0 0 Re- test ſees . 2 . mesas oa .. rm — M ‘i 15 16 6 
Ochor est dures va essa da eie pisa oen Е 17 6 5 | Oherging accumulators ...... Ap S 3 ME 10 011 
Property and income tax retained—less repaid ............ ов 19 1 | Work done. . ...... .. . Rm mnm m 80 2 5 
26,936 6 0 £8 938 11 11 
Dr Balance-Sheet £ s d. 
r. Balance-Sheet, £ s.d. i | 

Capital account—amount received, les repaid ........... 57,400 0 pons 55 5 N i-re n 2 
Sinking fund for loans repsid .......... —— T . 2,076 11 6 Беренге... CC . 8 10 0 
Cars ol'order en ricaine nee. 2 13 4 Sundry creditors . —. ...... —. . . —. . 4,000 16 8 
£59,500 4 10 Oash owing to іхеазогег................ E EET 8,806 15 8 
Or. £ sd. £83,270 12 4 
Oapital account —amount expended for works... .. 57,094 16 4 Cr. £ s.d. 
Stores on hand... . . . . . . . . . ——Ü 59 11 5 | Capital account —amount expended for works . . . 76175 7 3 
Sundry debtors for current supplied......................... а 717 9 1 | Stores on hand.. rmm m 3 962 6 1 
Other debtors . . .. ..... .... .... . . 1,017 15 0 | Sundry debtors for current supplied, otto ͥ(( . . 5.679 18 2 
Cash іц tank . . ... . ...... . . . . . . . —· . . 187 3 6| Net revenue appropriation aoοõο nt. . ores 1.070 2 9 
Revenue acoount—defisii -.. ose „ 423 9 8 | Preliminary expenses (suspense account). .- .. 715 14 3 
———— | Cash in hand and on deposit .. .. . Р 69 5 10 
я £83,270 12 4 

D: does Gi учн e 8 d TRAMWAYS UNDERTAEING. 

M n L] . 0 э d 
Traffic expenses, wages, tickets, eto . . . 4072 0 3 Dr. А Revenue Account, зао 
Maintenance of buildings апа akk N TS 792 16 2 111 gel re е нт e 3 n 195 " z 
5 св асе and insuranoe ......................—... А 2d E : Supply of current for Tones No a d GE “ 498511 3 

rrent for tramways....... URNA VI Vel emag as USV oM d Leve — ЯЯ 3 VVV i 
Mansgement expenses, salaries, e ——.—.—.—.— Ё 659 6 10 Management expenses, salaries, eto. ... mo 1805 5 5 
Depreciation. -. + e = ö 9 ꝶ6 2 409 0 0 18 868 12 1 

| 10,067 2 5 Amount carried to net revenue account ...... cece 2 . 4621 6 8 

Amount osrried to net revenue account sæ .........—.. we 29,107 8 4 £23389 18 9 
£12,204 10 9| Cr. £ в. d. 

By traffic receipts .... . . .. . . . . нен 23,247 19 2 

Or. £ s. d. | Passengers’ luggage traffio ... . . . . . . . . . T 75 8 9 
By traffic receipts ........... ———.——.— . ———.——.v.—. — 11,752 19 9 | Parcels traffio . ... . 609 
Receipts for advertisement ——y— өө» —— ое 439 16 1 Bent (electric supply department) ERS сс онаа 54 15 O 
Ocher receipt . t 818 6 Sundries ...... F „ 1 7 15 1 
Property and income tax retained, lees repaid is 216 5 —ͤ—ͤ—ſ w. 

212 2 204 £23,369 18 9 
12, 10 9 Dr. Balance-Sheet. £ ed. 

Dr. Balance-Sheet. £ s. d. | Mortgage debt ) ĩðVW T8 108.745 15 11 
Os pit il account amount received, lees repaid ........... 87,640 0 0 | Amount of loan repaid by annuiiy ... . . ee ~ 1,954 4 1 
Sinking fund for loans repaid ................ 8833 . 1,849 4 8 Amount in hand for redemption of debt. ... (.. 352 19 9 
At credit of depreciation aooοn t. — =~ 449 0 0 | Sundry creditors ........-.....--.-....... ( mesrere:ee 6018 8 9 
‘Sundry creditors ........ 22 . , 2,004 16 4 | Ossh owing to treasurer .. . . 6 awe 8895 4 2 

290,945 1 0 £125,256 12 8 
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Or. £ ad, 
Capital account —amount expended for works ....... «.111,999 0 4 
Stores on han e «e 6 00 0 (06 ьан 0 00900090 09 OD 900 OES 90006 09 006 0 OO 0 60 4,540 7 0 
Unexpired licenses осоо 9089 009 9 0-9-0 !-9 09 O9 O00 9 9 000 0 6000009 000 з осоо е ео 20 b 0 
Bundry debtors оогоо ce ote oe ene соо 6 Co ceed p Ste ade е eee ох е о oe GD 5,163 7 4 
Net revenue appropriation account......... — € „ж.е 2,741 18 11 
Preliminary expenses (suspense account)........... See. 602 11 6 
Oash in hand and on deposit. —— ye were 199 8 7 

£185,266 12 8 

STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity generated in B. T. U...... 2. . 1,189,878 
| By oontract —lighting ....... NS 1. 
Quantity sold4 For tramways ..................... 797,570 } 1,066,286 
Private consumers by meters... 267,876 

Quantity used on works —— E 8 76 039 
Total quantity accounted for... —M—— РЕАИ =. 1,148,324 
Quantity not accounted for................ — E — 47, 
Total maximum supply demanded (kilowatts) ............... 811 


EAST HAM ELECTRICITY ACCOUNTS. 


From the accounts of the East Ham Corporation 
electricity department for the year ended March 31, 
1905, it appears that the total expenditure on capital 
account to that date amounts to £117,285. Appended are 
abstracts of the revenue account and general balance- 


sheet. 
REVENUE ACCOUNT. 


Dr. Expenditare. s, d. 
To generation of electricity .......... e e 7,582 18 10 
Distribution of electricity .......... — Á— =~ 457 7 4 
Attending and repairs to public lamps ..................... 789 3 4 
Management ( xpenses, OB, te.. . . ~- 65018 5 
Rents, rates, taxes, and insurance ........................... 414 310 
Bed and doubtful debt assesses. ые Ee CES MR беч 84 8 3 

9919 0 O0 
Balance, being gross jl) | E E E TAE 9,972 12 2 
£19,891 12 3 

Or. Income, £ ad, 
By sale of current to tramways ................„_....„.„.. 7,106 16 3 
Public lighting............... OO овоон 6 OS OG 0 5099 09 9 09 009 ово ооо оз оо ое 3 785 15 8 
Sale of current to private oonsu mers . wee 8,489 5 10 
Ditto to artisans’ dwellings ................ TE ww 255 7 9 
Sale of old metal, eto . .. 2601 35 8 
Bale of lamps, eto, es... cn eee cm reote seo enhn ra ese 6 16 6 
Oourt fees recovered, eto M 7 7 0 

219 891 12 2 
BALANCE SHEET. 

Dr. Liabilities, £ s. d. 
Mortgages... . .. oam e . . . .. . . . .. .. 90,459 13 2 
Oe sh due to bankers .................................. eserves 15 990 6 1 
Extinguished debt and depreciation reserves. =. 10,459 0 8 
Suudry creditors on revenue account ....... — € 1,423 13 3 
Oontractors' and consumers’ deposits 165 6 0 
Revenue account (balanoe).. .. . . 02,830 17 8 
Oash at bankers and in hand.. .. . . . . 3,250 1 4 

£130,576 18 2 

Cr. Assets, £ s. d. 
Oapital account—amount expended for worke ............ 147,285 17 11 
Renewale fund investment. .. . . 4,085 0 0 
Sundry debtors for current supplied ......—.—..—.—...... 5 508 19 8 
Stores on hand. . neis e mtem eee Caer 0 7 

£130,576 18 2 


GLOUCESTER ELECTRICITY ACCOUNTS. 


The accounts of the Gloucester electricity department 
for the year ended March 31, 1905, show a total 
expenditure on capital account to that date of £75,239. 
Abstracts of the revenue account, balance-sheet, eto., are 
appended. 


REVENUE ACCOUNT. 


Dr. Expenditure. £ ad. 
To generation of electricity —......... esee». 2,650 19 6 
Maintenance of buildings and plant e... ees. 401 5 11 
Repairs of mains and meters. 3 — 257 2 5 
Attending and repairs to public lampe... 502 8 4 
Renta, rates, and taxes eere oan o me ae 346 15 8 

ment expenses, salaries, eto - s.. oaee „ 774 910 

Special charges, insurance, eto. . ——— 45 17 1 
Free wiring rental. oso ——Á— ver eases 7 $11 
4872 0 8 


Balance of revenue ant . . ..... ... 5,559 7 1 
£10,411 7 9 


| Quantity generated in B. T. U. 


Or. Income, £ 
Sale of current to private consumers by meter = 
Ditto for publio lighting 6 . 
Rental of met r. 5 
Free wing rent .......... J)) E N ИУ 
Miscellaneous receipte....... 53 J 
Light Railwaye Committee 


„ ee ооз»? 


* 9605009902009 оогон осн оош овес фз о ое о 09 


210,411 7 9 
GENERAL BALANCE-BHEET. 

Dr. Liabilities, £ ad 
Oapital account—amount received less repaid ............ 47.797 0 7 
Transferred to general district fund... ———Ó 7 
Sundry creditors ...................—...... 134 17 8 
Due to treasurer on capital account.. .. 21.946 6 3 
Surplus, being amount of loane repaid.......... з “ш Б 
Sandry creditors, interest, and dep:site ................ етте 2 
Dae to treasurer on revenue account ... 


(EE +s OOS 6 Gn 8868 EE AEn] 


Or. Assets, 
Ospital account amount expended for works ............ 75,239 16 6 
Stores on hand. —— HÀ — 1.362 2 3 
Sandry debtors for current supplied, eto. .......... e. 3, 448 19 10 
Oash in hands of engineer ..................................... ЯА 10 0 0 
Balance at debit of ret revenue account. . 767 18 11 


| ££0 828 17 6 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
— —— — 3 1.071, 135 
371,641 
изо 1,049,936 
146,837 


21,199 
1,071,135 
721 
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Private consumers for lighting. 
Quantity sold4 Piivate consumers for power. 

Publio lam} s.. os m P 
Quantity used on Work . . . o t 
Total quantity asoounted for. . . . = 
Total maximum supply demanded (k ilowatts )) 
Number of public lamp E(— ces coves 


INTELLIGENCE. 


THEFT OF ELECTRIC CURRENT. 


At the Manchester County Police Court last week Frederick Stewart, 
an electrician in the employ of the Trafford Park Estates, was sum- 
moned for stealing electricity, the property of the company. 

The case against the defendant wis that he had tapped tho electio 
current supplied to his house before it passed through the meter, and 
thus obtained his light free of cost. His defence was an ab.olute 
denial of having tam, ered with the wires. 

He was fined £5 and costs, or one month's imprisonment. 


LEGAL 


SMOKE TROUBLES. 


At the Jarrow Police Ccurt the Durham Ocunty Electrical Power Oo, 
were summoned at the instance of the Corporation cf Juriow for 
having failed to comply with an order of the court made on May 18 
to abite a smoke nuisance at the power station within two months from 
that date. 

It appeared that the nuisance was not discontinued immediately, 
owing, the company explained, to the time occupied in making the 
needíul alterations. 

The Bench accepted this explanation, and dismiesed the summons, 


SIR HIRAM MAXIM ELECTRICAL AND ENGINEERING CO. 


A compulsory татар order was made against the Sir Hiram 
Maxim Electrical and Eogideering Co., in November, 1904, and a 
statement of з іта hes now been issued, showing total liabilities 
£55 481, of which £19,192 is expsct:d to rank for dividend. The 
assets are valued at £49 009, and are sitject to deductions of £1 057 
in respect of preferential claims and £20,509 for debantures. There 
is consequently an estimated surplus of £8,449 in assets to meet the 
unsecured liabilities of the Oompany, but the account with th» con- 
tribut ries disclose a deficiency of £161,949. 


COMPANIES’ MEETINGS AND REPORTS. 


FIFE ELECTRIC POWER CO. 


The second annual meeting of this Company was held last week in 
the Townhill generating station, when occasion was taken to turn on 
the electric current, Originally it was intended that the first 
generating stations should be established at Comrie and Oowdenbeath 
but in view of ite nearness toa large centre of population, Townhill 
was chosen for the beginning of the Uompany’s opera tions. 

Mr. R. E. WALKER, the chairman, in moving that the directors 
report, balance-sheet, and auditors' report be adopted, said that while 
the capital expenditure had been considerable, they had a splendid 
asset, for they had acquired parliamentary powers to erect generating 
stations in different yis of Fife, so that they might be in a position 
to cover the whole of the county, The county was rich in minerals 
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and in other respects, and he hoped and believed that the oompany 
would be able in some marked way to help in the fostering of the 
mining and other industries, and in the realisation of the hopes which 
were entertained regarding the resources that lay below the soil. 
Having referred to the favourable situation of the generating station, 
he expressed confidence that an outlet for their current would be 
obtaiued, but they would have to wait patiently before they realized 
the benefits to the full. Favourable terms been offered to the 
Dunfermline Town Oouncil, and the laying of tramways to be 
worked by electricity was in prospect. A meeting is to be held ina 
day or two relative to gi cheep for powers to lay a кеш by an 
independent оршу. en there was to be а naval base established 
at Rosyth, which would probably require at any rate a temporary 
supply. Ia conclusion, he predicted shat before the five years that 
were allowed the debentures would be paid off. 

с тшшш RUFFER seconded the motion, which was unanimously 

opted. 


BOLCKOW, VAUGHAN, AND CO. 


The directors of Messrs. Bolckow, Vaughan, and Oo, report that the 
total expenditure upon new collieries, new blast furnace plant, electric 
installations machinery, and extensions during the past year was 
£567,564. Dividends smounting to 5 per cent. are recommended on 
the ordinary shares, leaving £44,284 to be carried forward. 


MATHER AND PLATT. 


The annual meeting of Mather and Platt was held in Manchester 
on Saturday, Dr. Edward Hopkinson presiding. Dividends and bonus 
amounting to 10 per cent. were sanctioned on the ordinary ehares, 
250,000 was transferred to the reserve account, brioging it up to 
£230,000, and £31,238 carried forward. 

The OHAIRMAN observed that the year just had not been 
marked by any unusual character. They had been affected by the war 
in tbe Far E:sst, but with the exception of the year 1905 4 tle profits 
of the past year had been greater than in any other period during their 
existence. He mentioned that Sir William Mather had gone to 
America to investigate new engineering developments, the acquisition 
x which in times past had contributed largely to the proeperity of the 

mpany. 

The repart was adopted, and Messrs. J. L. Holden and J. Platt were 
re-elected directors. 


NEW COMPANIES REGISTERED, 


R. W. Vicarey.—Oapitel, £1,500. Object: to acquire the 
business carried on by R. W. Vicarey and Oo. at Stafford, to adopt an 
agreement with the said company, and to carry on in the United 
Kingdom the business of consulting, experimental, and analytical 
experts of electric storage batteries, preparers and publishers of 
standard specifications of acids and waters for use as electrolytes, 
electricians, engineers, eto. 


Liens Registered. 


Electric Supply Co. of Victoria (Limited) Liverpool — 
Trust deed registered July 25, for £160,000 5 per cent. firet mortgage 
debenture stock. Trustees: Trustees, Executora, ard Securities 
Tasurance Oorporation, Limited; charged on certain tramway and 
lighting orders, all the freehold and leasehold property in the State of 
Victoria, the undertakings, and all other assets, present and future, 
including the uacalled capital. 

Blackheath and Greenwich District Electric Light Co., 
Limited.—Lien registsred Aug. 11, for £11,708 44 per cent, deben- 
tures, part of a series not to exceed the issued and paid-up share 
capital; amount previously issued, £188 292 ; charged on the under. 
taking and property, present and future, including the uncalled 
capital. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Florianopolio (Braszil).—The Municipality require tenders for the 
lighting of the town by Oct, 2. 

Turn-Severin (Roumania).—The Mayor invites tenders for the 
electric lighting of the town. Tenders by Sept. 10. 

Plasenoia (Spain).—The municipal authorities require tenders for 
an electric lighting installation. Tenders by Sept. 15. 

Pont —The Urban District Oouncil invite tenders for 
(Section A) permanent way. Tenders by 12 noon on Sept. 2. 

Olympia 1905 Exhibition.—The Exezutive Oommittee invite 
tenders for the loan or hire of 500-kw. direct coupled steam set. 

Limerick.—The Technical Education Committee invits tenders for 
vii lighting of the municipal technical schools. Tenders by 

ug. 26. 

Madrid.—The Public Works Department require tenders for the 
const uction and working of an electric tramway in Zaragcza. Tenders 
by Sept. 12, 

Swansea. —The Oorporation invite tenders for switchboard, trans- 
former pillars, transformers, switchgear, etc. Tenders by noon on 
Aug. 26. See advertisement in last issue. 

Taunton, —The Corpora tion invite tenders for а water-tube (straight) 
marine- boiler, superheater, economiser, pipe extensions, eto. 
Tenders by Sept, 8. See advertisement in last issue, 


Bishop's Stortford.—The Urban District Council invite tenders 
for lighting such of the publio streets as are at present lighted, for two 
or thres years from Sept. 50. Tenders by 4 p.m. on Sept. 26. 

Edinburgh.—Tenders are invited for the electric lighting installa- 
tion at the mortuary buildings, High School Yards, Edinburgh, for 
the Lord Provost, Magistrates, and Council. Tenders by Sept. 11. 

Larne (Ireland).— Tenders are invited for lighting the public 
streets and roads of the u-ban district of Larne by means of coal gas 
or electricity for three yes:s from Aug. 1, 1906. Tenders by 10 a.m. 
on Sept. 2. 

Alicante (Spain). —The Harbour Board (Junta des Obras del Puerto) 
require tenders for two electric cranes, capable of lifting 10.000 ko. 
ата 1,500 ko. reepectively, Tenders by Sept. 15. Estimate, 
107,010°10 pesetas. 

Chelmsford.—The Town Council invite tenders for lighting the 
public streets and public clock within the borough with electricity, 
gis, or other illuminating power for three or five years from March 
1906. Tenders by Sept. 8. 

Pazis.—The Waterworks Department of the Municipality require 
tenders for supply and erection of motora, pumps, and generators for 
the proposed waterworks at Оһап Шу, For particulars apply to above 
authority. Tenders by Ost. 12. 

Glasgow. —Tbo Corporation invite tenders for the conetruction of 
new tramways. Specification, with form of tender, can be had on 
application to Mr. James Dalrymple, general mensger, 46, Bath-street, 
Glasgow. Tenders by 5 p.m. on Aug. 28. 

Pembroke (Ireland).—The U. D. O. invite tenders for electrici 
supply msios, arc lampe and pillars, house meters, aud switchboa 
рше Tenders to Mr. J. C. Manly, Town Hall, Ball's Bridge, Oo. 

ablin, by 10.30 a.m. on Sept. 28. See advertisement, 

Stalybridge.—The Stalybridge, Hyde. Mossley, and Dukinfield 
Tramway and Electricity Board require tenders for the supply, delivery, 
and erection at the Stalybridge sub-station of a 400-kw. motor- 
generator, together with the necessary switchgear for same. 


Merthyr Tydfil—Tenders are invited by the Urban District 
Council for the erection of refuse destructor plaut capable of effectually 
burning 120 tons of refuse per day, together with all buildings and 
contingent works connected therewith. Tenders by Sept. 1. 


Ashton-under-Lyne.—The Electricity Committee invite tenders for 
(Section A) one 500-kw. 5 (B) one water · tube 
boiler with superheater, to be worked in conjunction with a refuse 
destructor ; (О) two superheaters for Lancashire boilers. Tenders by 
18 noon on Sept. 2. It will be seen by a note and from an advertise- 
ment appearing among Contracts Open" in to-day's issue, that 
tenders should be sent in addressed to the borough comptroller, Mr. 
John Neal. 

Erdington.—Tenders are required for the construction of Section 
No. 1 of the Erdington tramways, comprising the laying of the per- 
manent way, including copper bonding, wood block paving, and other 
works incidents! to the lsying of about 24 miles of double-track tram- 
way, for the Tramway Committee. Tenders to the joint engineers, 
Mr, Robert Green (of Messrs. Pritchard, Green, and Oo.), of 37, 
Waterloo-street, Birmingham, and Mr. Herbert H. Humphries, engi- 
neer to the Council, Public HalJ, Erdington. 

Morton Banks (near Keighley).—The Keighley and Bingley 
Joint Hospital Board invite tendere for the following works at the 
isolation hospital, eto. : (1) for keeping the private telephones, wirw, 
and apparatus, and the electric bells, wires, and apparatus at the 
hospital (including the small-pox hospital) in good working order «gd 
repair and properly charged for one year from Sept. 8 next; also (2) 
for the supplying and fixing of a lightning conductor and telephone 
for new diphtheria pavilion. Tenders by Sept. 4. 


Municipal Board ef Mussoorie (India).—The Municipal Board 
invite tenders for the supply, delivery, and erection at sites, in con- 
plete working order, of the following plant: (a) steel power pipes; (b) 
water-motors; (c) alternators with exoiters ; (d) ewitoh with 
instruments and apparatus; (e) traneformers; (f) induction mot ars; 
(g) pumps; (^) workshop machines. Also for the supply and delivery 
of the following : (a) bare copper wire for overhead mains; (5) insulators 
and lightning arresters ; (с) arc and incandescent lampe; (d) telephone 
equipment; (e) workshop tools; (/) general stores. Specifications, 
form of tender, and general conditions can be obtained on application 
to Mr. C. H. Shanan, municipal electrical engineer, Municipal Office, 
Mussoorie, India (telegraphic address, Shanan, Mussoorie), on payment 
of a deposit of Rs. 75 (£5), which amount will be returned on receipt 
of a bona fide tender, Tenders by Oct. 23. 


RESULTS OF TENDERS. 


Barnstaple.— The Town Oouncil have sealed an agreement with 
Ashmead, Benson, and Co. for the maintenance of the accumulators 
at Barnstaple electric light works, at £120 a year, for five years. 

Watford.—The Electricity Committee recommend the acceptance 
of the estimates from W. Robey for hand railing and ladders for con- 
denser pit, amounting to £68. 10s., and from the Brush Electrical 
Engineering Oo. for a 12 months’ supply of transformers, 

Ipswich, —The 8 tenders have been received for electrio 
lighting the Presbyterian Ohurch, Ipswich : 

J. Pratt, jun. Sois cde mes VCC 2160 
Mann, Egerton, and Oo.......... -—— — ES —— 123 


Stock Exchange.—The committee has ordered the Havana Electric 
Railway Oo.'s 6,957,000dol. consolidated mortgage 5 per cent. 50-year 
coupon bonds of 1952 for 1,000dol. each, Nos. 1 to 6,957, to be quoted 
in the official list. 
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BUSINESS NOTES. 


TRACTION, 
Hastings. —The passengers for the week from Aug. 10 to 17 totalled 


298, 437. 

Heywood.—The work of reconstruction was expected to be com. 
menced this week. 

Huddersfield.—The Corporation have adopted the proposal to pay 
the employós time and a quarter on Sundays. 

Shildon.—The Urban District Oouncil have bean granted a year's 
extension of time for etarting the construction of tramways. 

City of Buenos Ayres Tramways.—The directors have declared 
an interim dividend of 2s, 6d. per share for the half-year ended 
June 30 last. 

Geneva Tramways Co.—The traffic receipts for July amounted to 
28,500. 15s., being an increase of nearly £400 over the corresponding 
period of last year. 

Rotherham.—Through running between the Rotherham and 
Sheffield systems comes into force on the let prox., when there will 
probably be a 10-minute service. 

Metropolitan Railway.—It is reported that on the Inner and 
Outer Circle the whole service of the Metropolitan Railway will be ruu 
electrically on and after Sept. 16. 

Swindon. —The Town Council have informed the Rodbourne Parish 
Council that the electric trams cannot at present be run to the Telford- 
= boundary, because the Great Western Railway bridge needs 
altering. 

Light Railways Act.—The Board of Trade have confirmed the 
East Sussex Light Railway (Amendment) Order, 1905, amending the 
Kast Sussex Light Railway Order, 1901, made by the Light Railway 
Commissioners. 

Level Crossings.—At Butte, Montana, a goods train collided with 
a tram at a level crossing, the accident being due, it is reported, to the 
driver of the tram trying to cross first. There were 29 passengers 
killed and injured. 

Wakefield. — The Oorporation, in conjunction with other 
municipalities, have decided upon а test case in regard to the rating 
of light railways, and proceedings are to be instituted sgainst the 
Wakefield and District Light Railway Oo. 

Light Railway. — A proposal to construct a light 
railway from Fraserburgh to Turriff meets with favour from the 
inhabitants, The Fraserburgh Town Oouncil support the project, 
which is apparently a question of finance. 

London United Tramways.—There have been complaints by 
residents in Kingston and the adjoining districte as to the rate of 
progrees and the consequent increase of time for which the streets are 

' up," but good progress all round was reported last week. 

Mirfleld.—The Huddersfield Uorporation were not prepared to 
extend their eleotric car service into Mirfield, and the terms they 
imposed npon the Woollen District Tramways Oo. were considered 
prohibitive. It is reported that the Mirfield Engineering Oo. will fill 
the breach with motor buses. 

York.—The tramways company report that the receipts for the past 
six months amounted to £1,681, and the expenses to 51,555, leaving 
a balance of £148, £5 of which is to be carried to the suspense acoount 
for reconstruction of lines, and the remainder appropriated as interest 
on the 5 per cent. debenture stock. 

Maidstone, —The reply of the Board of Trade to the application of 
the Maidstone Corporation to run tramways from Penenden Heath to 
the top of pes bre and from the top of High-street to Loose, 
reverses the order of the Light Railway Commissioners, but the Board 
are prepared to oonsider alternative routes. 

Alpine Railways.—Two short railways for ascending the Alps are 
projected for the St. Moritz district. One is for a line up the com- 
paratively easy eminence known as the Muottas Muragl, which com- 
mands a splendid view of the conntry. This line is expected to be 
ready for use next year. The second project is for a mountain railway 
on Mount Piz Julien. 

Swansea.—Oolonel Druitt, Board of Trade inspector, last week 
inepected the Port Tennant section of the Swansea tramway extensions, 
Accompanying him were the mayor (Msjor Sinclair), Mr. Prusmann 
(electrical, engineer), Mr. David James (manager of the tramways 
company), and Mr. Schenk (harbour engineer), The trial was 
successful, and it was expected that the necessary permit would be 
forthcoming in a day or two. 

Erith.—The Board of Trade inspection of the new municipal tram- 
way system, described in this issue, wss held on Monday, when the 
work was approved. On one section the speed has been restricted 
until the street at that point has been widened. Elsewhere on the 
system normal speeds, ranging up to 14 miles per hour, have been 
sanctioned. The tramways are expected to be opened to the public 
to-morrow, after the inaugural ceremony. 

Electric Train Dangers,—Alderman Spencer, mayor of Tyne. 
mouth, speaking at a monina of the Town Oouncil the other day, 
referred to the Scuthport electrical railway dissster. He strongly 
ше an alteration in the electrio trains running from North Shields 
to Newcastle. The present system of shutting carriage doors from the 
inside was a great danger to passengers in casa of fire or collision. 
The North-Eastern Railway directors, at an interview, promised to 
mend it, and he hoped there would soon be a modification in this 
system. 

Walsall —The traffic for the four weeks ending July 50 worked out 
as follows: Four weeks ending July 30, 1904 —number of passengers, 
564,507 ; receipts, $2,005. 1s, 8d.; car miles run, 47,505'95 ; receipts 


inepected last Friday by Colonel Yorke, R. E., on be 
of ‘Trad 


surveyor ; and Mr. 


elec 
out that the District Railway ends at 


per car mile run, 10:17d. Four weeks ending July 90, 1905 - number 

of passengers, 414,357 ; receipts, £2,241. 8з.; car miles тоо, 49, 661 47; 

ray rer car mile run, 10:83d. 
e 


Arrangements have been made with 
taffordehire County Council and the Willenhall Urban District 


Council as to the laying of the short length of line at Willenhall, 
which was completed and opened for traffic in time for the Staffordshire 


Agricultural Show. 

Leith.—The extended line between Hamilton and Larkhall was 

half of the Board 

e, and found satisfactory. Oouncillor Lambie; Mr. G. F. 
Moller, general manager of tramways ; Mr. John Olarke, county road 
W. Н. Purdie, Hamilton burgh surveyor, aocom- 
panied the inspector. The line passes through a populous mining 
district, and the cars, which have been running for some time, are being 
well patronised. The Newhaven section has been opened to the 
үе There will be a limited system of 4d. fares. further con. 
erence is to be held with the Edinburgh Tramwaye Oompany to settle 
thrcugh fares, 

Tunstall.—At the meeting of the Urban District Council it was 
reported that the Board of Trade would appoint an arbitrator to deter- 
mine the difference between the Potteries Electric Traction Co. and the 
Council regarding the proposed junction between the company’s lines 
and the Ohatterley- Whitfield Oo.’s sidings. The difficulty referred to 
occurred through the Council consenting to the company making the 


junction to enable them to convey coal over their lines to their gene- 


rating stations, but refusing to sanction their conveying coal for the 
supply of manufacturers and general customers. The olerk was 
instructed to take such steps as appeared necessary to oppose the 
tramway ocmpany’s application. 

Sheffield.—The report for the year ending March 25 shows that the 

sengers totalled 65 952,285, the large majority being ld. fares. 

e reoeipts amcuuted to £240,565. The car mileage s 
6,049,890. The routes showing a loss are Petre-street, Pitemoor, 
Springvale, Intake, Firth-park, Owlerton (both routes), Brightside, 
Shoreham · street, and Osgathorpe. The plough lifeguards on 88 oars 
have been replaced by guards of the hanging gate type. All the cars 
are now fitted with this type of lifeguard. The caenalties totalled 
1,764, including three fatalities, Olaims were made in 209 oases, the 
compensation paid amounting to £2, 15s. 7d. per claim, from which it 
may be inferred that the accidents were not of a very serious character. 


Portsmouth.—The Corporation tramways took only £23 less than 
£5, O00 in 1d. fares for the week ending the 12th inst., and more good weeke 
are in prospect, The portion of line between Portsmouth and Oosbam 
would probably be much more remunerative if a mutual understanding 
existed between the Tramway Committee and the light railway com. 
pany, s> that there could be through fare to Horndean, which is а 
pictureeque resort, At Brighton а system of conveying passengers to 
рош of interest, with a guide to explain matters, has been intro- 

uced, 1s. being charged for а trip of over two hours, and a writer in 
the looal Press suggest: а 6d. tour of Portsmouth, comprising visits to 
the dockyard, Oharles Dickens’s birthplace, Southsea Pier, and East 
Southsea, 

“Tube” Competition.—Lord Rsthmore, presiding at the half- 
yearly meeting of the North London Railway Oo., said there had been 
a decrease in the number of passengers by 1 039,941, which he 
attributed to the continued and strenuous competition of electric 
traction, Electric traction facilitated the migrat on from the 
company’s districts into the country of people who found that b 
these means they oould live further out. For the io at alt 
events, it was impossible for them to attempt to meet this competition 
by electrifyiog their lines, as, until electrification was iustituted on 
the London and North-Western on the lines belonging to the company 
over which the North London trains ran, it would be impossible for 
them to electrify their lines, 

Leioester.—AÀn accident occurred on the Melbourne-road section 
last week. A car was being driven down Nedham.street towarde the 
Humberstone-road, when it was met by another car which was being 
driven slowly in the opposite direction. The rails at this spot divide 
into a loop for passing purposes, but before the latter car could clear 
the points a collision occurred, The driver of the first car applied his 
brakes, but the car was descending a elope, and failed to stop in time 
to avoid the impact. No passengers were in either of the cars at the 
time, and neither of the drivers nor the conductors were hurt. The 
cars, however, were considerably damaged. Mr. T. R. Smith, the 
resident electrical engineer, states that the down car was examined 
after the collision and no defect was found in the brakes or the 
mechanism of the car. 

Southend.—The traffic receipts from the light railway for the year 
ending March 31 amounted to £17,419. 4s., as compared with 
£15,688. 17s. last year. The working expenses were £15,098. 16e. Ad., 
against £15,447. 6s. 3d., and a grose profit of £2,785. 19s. 8d. was 
made, being an increase of £67. 6s. 11d. on last year’s working. 
After meeting interest and instalments of loans, there was a net loss 
of £1,031. 18s, 10d. on the year. A letter was read from Messrs. 
Ieaacs and Bellamy at the meeting of the Town Council asking if the 
Oorporation would consider the question of the lease of the proposed 
tramways from Southend to Southmirs'er, and a reply was sent that 
the Corporation had no power to allow the proposal. In connection 
with the proposed extension to Sboebury ness, negotiations are prooeed- 
ing with Colonel Burgess as to the land along the foreshore, 


The Underground.—Mr. Arthur L. Stride, managing director of 
the London, Tilbury, and Southend Railway, states, in a communica- 
tion (dated the 21st inst.) to the Zimes: '' Under the heading of 
‘The Electrification of the Underground Railway,’ on p. 8 of your 
issue to-day, you announce that the East Ham branch of the District 
Railway was worked for the first time yesterday under the new 
cation scheme. I shall be obliged if you will allow me to point 
itechapel Station, and that 
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the service inaugurated yesterday is a joint train service in the 
interests of tbe Tilbury and District Companies, from it itions on the 
District Railway, working over the Whitechapel and Bow, which is 
the j iat property of the two companies and from Bow to Et Ham 
over the Tilbury and Southend line, This service will be extended to 
Barking as a terminus so soon as the alteration at that station ia com- 
рено There is ро such thing as an East Ham branch of the District 
) way." | 


Dewsbury.—There has for some time been an agitation for an 
extension of the electric trsmwsy system at Dawsbury. By the agree. 
ment between the Corporation and the British Electric Traction Oo. 
the Corporation can at any time call upon the company to carry out 
extensions, and if they decline to do so the Oorporation may construct 
the lines. Oars now run to every part of the borough with the 
except'on of Dewsbury Moor. There are acres of land in this 
district, and it is believed a tramway would encourage bailding 
operations and benefit the town financially, inasmuch as an 
inoresse in the rateable value would follow. A month or two ago 
the question was referred to a special tramways sab-committee, 
a suggestion being made at the same time that a service of motor 
'"buses might be introduced. The sub-committee have sines gone into 
the subject, and they now recommend that the Britieh Electric Trac- 
tion Oo, be requested to make a branch line from the bottom of 
Halifex-road up Williams-road, Moorbead-road, Boothroyd-lane, and 
Stainoliffs-road to the borough boundary. If the compavy re fuse to 
accede to the request, it is stated that the Oorporation will sericusly 
consider whether or not to make the line themselves, It is understood 
that the matter will come np for discussion at the next meeting of tbe 
Council. The company have asked the Council to accept one-fourth 
of the full rating assessment pending a test case contending that their 
uodertaking is a railway within the meaning of the Act. The 
Oouncil replied that the full rate must be paid, and they will hold the 
difference pending a decision. 


Ramsgate.— The Board of Trade erquiry into the tramway asi- 
dent at Ramsgate on Aug. 5 was opened at the Town Hall, Rwmegate, 
on Taesdsy before Colonel von Donop Stanley Frank Jones stated 
that he was conductor on the cir. All went well until they reached 
the gardens at the Plains of Waterloo, Ramegats, They stopped at 
the corner of Waterloo-crescent for seven passengers to gat down ; 
they did not take апу on board. The witness then signalled t» go 
on, As soon ае they got on the sant it gradually got up speed. As 
it appeared to be going faster than it should do, the witnis: applied 
the slipper brake. The car was then at the end of the lawn, a little 
way before reaching Albion Hovss. He remembered nothing farther 
until they went over the cliff. The car flew by the usual stoppin 

lace, Replying to the inspector, the witne:s stated that be had 

eu employed as a conductor for about six weeks before the accident. 
He had had no previous experience of tramway work. He had five 
ог six days training before he took charge of a car. On the 
loop line it was the duty of the oonductor to put the slipper 
brske on before the car was restarted down the hill, and after- 
warde to flieg to the driver to proceed. On the occasion 
referred to, be applied the slipper brake before resching the 
stopping place. The car had appesred to be under proper control pre- 
viously, There were six passengers in the car at the time of the 
accident, The mansger of the tramway company tes ified that the 
track had been approved by the Board of Trade. Mr, A. E Rossignol, 
consultivg engineer, stated that he examined the cer and the scene of 
the accident two days after. Ia his «pinion, Madeira-walk wis а 
davgerous road for tramway traffic, on account of the steep gradient 
aud pumerons curvis, and it would be very difficult to prevent 
accidents from happenizg there. Just above where the accident 
happened the gradient was 1 in 13, and it was 1 in 16 where the car 
went cff. He objected to the arrangement for dividing responsibility 
by giving the control cf the slipper brake to the conductor, Ia 
his opinion, the slipper brake should be applied before the 
present Board of Trade stop was reached, and kept on. The 
euperelevetion needed oorrection, and the Board of Trade stops 
should be indicated by a special sign, so that there should be no 
slacknecs. The flanges of the wheels were in a rather davgerous 
condition, and onght to have been renewed earlier. He had found 
that the use of steel wheels with properly adjueted brakes was a great 

reventive of derailment, He further recommended that a special 

epector should be appointed to supe:v'se the men at all dangerous 

ints. It would have been much better if a different route had been 
ollowed, He feared that there would always be a certain amount of 
danger on the present one, Oross-examinored, the witness admitted 
that there were many more dangerous gradients in England. It is 
expected that the driver will not be ina fit condition to give evidence 
for two or three weeks, in consequence of which the inquiry was 
adjourned. | 


LIGHTING AND GENERAL. 


Armagh Lunatic Asylum.—An expert is to be called in to 
examine all the electric lighting installation. 

Acton. — Application is to be made for sanction to the borrowing of 
£26,000 for laying mains, eto., and other purposes of electric lighting. 

Kashmir.—Jndian Engincering says the Kashmir Darbar have 
accepted a echeme for developing electric power in the valley, but 
want fands. 

Cleveland and South Durham Electric Power Co.—The Eston 
Urban District Council have spproved the plans for the company's 
works at Grangetown, 

Frinton-on-Sea (Essex).—We understand that the electric light 
and power station was destroyed by бге on Saturday. The damage 
is estimated at £3,000, | | 


Brynmawr.—A farther canvass of the town is to be made with 
regard to the proposed electric lighting, the councillors to be respon- 
sible for the canvass of their respective wards. 

Buxton.—The report of the electrical engineer (Mr. Leeming) 
recommending that £4,000 should he expended in the extension of 
the works, has been adopted by the Urban District Oounoll, 


St. Marylebone —The Borough Oouncil’s generating station at 
Lisson-grove is now so far advanced that the Oouncil will soon be 
entirely independent of the Metropolitan Company's eupply. 

Standish.—The T,noashire Electric Power Oo.’s main extends to 
Westhoughtrn, Before going any farther the District Council propose 
to ssk the Wigan Oorporation for a price for current in bulk. 


Grimsby.—The Electric Lighting Oommittee have agreed to a 
recommendation of a special sub-committee involving the expenditure 
of £18,000. The extensione include engines, dynamos, and mains. 

Wells.— Strong representations are being made to the Postmaster- 
General on the question of telephonic communication, urging him to 
ш in his power to complete the installation in the city without 

eley. 

Yorkshire Electrie Power Co —The Thornhill station has been 
started to supply Ravensthorpe, Mü field, Liversedge, Birstall, Gomersal, 
Drighlington, Padsey, and other districts within a radius of 15 miles 
from Thornhill, 

Annfeld Plain. —The Council are about to consider the question of 
what an electrio plant of their own would cost, and whether they 
should enter upon the work of providing their own electric light for the 
whole of the district. 

Rushall.— The accounts for the year show that the receipts from 
the telegraph station bave been sufficient to cover the requirements of 
the Post Office and that the Council will not be required to make any 
pay ment under the guarantee, 

Lowestoft.—The resident engineer's last report etates that during 
the month 12 new consumers were conuected with the mains, 
representing 338 Sop. lamps. There are now 639 consumers con- 
nected t» the mains, representing 52,119 8-c.p. lampe. 

Brighten.—Application is to be made for sanction to borrow 
£38 600 for works in connection with the electricity undertaking. 
The new connections diriog the past four years were 333, 489, 227, 
and 225 respectively, or an average of 514 connections per annum. 

Ossett —At the last Town Council meeting a resolution to the 
effect that the Council should proceed no further with the electric 
lighting echeme, but should apply for a farther extension of time for 
putting the electric lighting order into force, was dis:ussed and lost, 

Bridgwater.—' The Property Oommittee reported at the last Town 
Council meeting that an installation of electric light had been made 
to the chancel of St. Mary's Ohurch, and the town clerk was directed 
to write the vicar and ohurchwardens thereon, and to give notice to 
the insurance company. 

New Branch.—We are informed that the Sloan Electrical Oo., 
15, Fore.street-avenue, E.O., have, in c uence of the inoress» in 
the з Је of Conradty carbons, opened offices and a warehouse at 
Mancherter in order to promptly supply customers in tke Midlands 
and the North of Eogland. 


Tenders Open. —Rəferring to an advertisement of Ashton-under- 
Lyne sppearing in iesue of Aug. 18, an error occurred as t» the пате 
of the gentleman to whom tenders were to be sent ia. Oorrected 
advertisement appears in our iesne of to-day, from which it will be 
seen that tenders are to be sent in to Mr, Jno, Neal, borough 
comptroller. 


Watford. — The electrical engineer reported at the Jast Urban 
District Ovunoil meeting that the number of consumers connected to 
date was 414. The Market-place sub-station has now been equipped 
and put into service, The Whippendell-rosd sub-station is now ia 
uss for pu*lio as well as private lightiog supply. The revenue accou at 
for the year ended March 31 last is stated to be satisfactory. 


Dissolution of Partuership.—As our readers are probably aware, 
Wm. Aug's Gibson Limited, now in liquidation, was a oonsolidation 
cf interesta of A. and P. Steven, of Glasgow, who have been established 
in the lift trade for nearly 60 years, and Mr. Wm. Aug's Gibson. 
Owing to some differences in opinion, the company has gone into 
liquidation under a special resolution, We are informed that Messrs, 
A. and P. Steven, having decided to do their business direct in future, 
have opened offices at Thanet House, 251.8, Strand, London, W.O. 


Macclesfield.—The Green-ttreet site has been adopted for the new 
electricity works, and the engineer (Mr, Woodward) is about to prepare 
plane aud specifications for machinery required, and to aivertise for 
tenders. Mesers. Whitaker and Bradburn have been appointed arohi- 
teots for the erection of the electricity supply worke at a commission 
of 24 per cent. on the erection of the building and 24 cent, on the 
specifications, The engineer has been instructed to advise the archi- 
tects to have the advice of a chimney expert for the erection of a 
chimney 140ft. high, and t» superintend the erection. Application is 
to ba made for a loan of £16,C00. 

Padsey.—The electrio lighting will be commenced this week. The 
Yorkshire Post says that Meess, William Lupton and Oo., of Oliffe 
Mills. Padsay, have already begun to use tte current for power 
purposes, and before the week is ont it will be used by several t-ades- 
men for lightiog purposes. During the Feast, which commonoces on 
Saturday, two 2,000-c.p. arc lamps will be placed at the entrance to 
the grounds. The current is purchased in bulk by the Corporation 
from the Yorkshire Electric Power O., and in a station which has 
been erected by the Corporation it is transformed by the company 
from an alternating current of 10,000 volts to а continuous current of 
500 volts. The whole of the compulsory ares covered by the pro- 
visional order has been wired by the Corporation, some 34 miles of 
cables having been laid, | | 
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Waleall.—The total number of consumers рүе! on July 31 last 
was 425. During the past month the total units generated at the 
station were 114,709. The total output from the main generatora was 
110,793 unite, The total units from the transformers were 85,214 
(estimated). The total units registered on the metere were 88 635. 
e raed was run for 702 hours The wages paid amount:d 

Newpert.—An inquiry has been held into an application of the 
Corporation for sanction to borrow £10 000 for the purpcsss of electric 
lighting and power—i.¢c., £6,400 for mains and tei тісев for the supply 
of power, and £5,600 for meters. It is considered that this expendi- 
ture would cover the requirements for the next two yesrs. It was 
stated that the demand was increasing. The total revenue last year 
was £24,149, and the gross profit £12,695. 


North Walos Power Co.—The electric power station in course of 
erection in Cwm Dyli, at che head of Nant Gwynant, in which elec. 
trical current is to be generat«d by turbines driven with water from 
Llyn Llydaw, is nearly completed. The North Wales Power Co. are 
prooseding to erest overhead cables by way of Roman Bridge to Blaenau 

estiniog, a distance of some eight miles, for the purpose of supply- 

current for power purposes to a number of quarries in the 
neighbourhood, 

Handsworth.—The electricity supply mains have now all been laid 
and tested, and it is expected that the lighting will be commenced in 
about four weeks, The actual length of roads originally scheduled 
was 8,000 yards, but that figure has been doubled, and, in addition, 
the District Oouncil have decided to lay a main to the boundary at 
Witton. There are 120 aro lamp etandards, each of which carries aleo 
two incandescent lamps for use after midnight. The generating 
station is nearly finished. It is proposed to charge 13. for each 
8.о.р. lamp for about five hours’ use. Ohurches and chapels will be 
supplied at a uniform rate of 4d. per unit. The total ccst of the 
undertaking has been £45,000. 

Wilmslow.—The Lord Mayor of Manchester last Mondsy opened 
au electrical exhibition, promoted by the Alderley and Wilmslow 
Elec trio Supply Co., in the Wilmelow Drill Hall. Тае exhibition wae 
held to celebrate the inauguration of the anpply of electrioty in the 
urban district, The company’s works were opened in October, 1899, 
and in the first month 372 8.0. p. lampe were connected in Alderley. 
At the beginning of the present year these had increased to 9 026, and 
а continued advance has been maintained. About 15 miles of dis. 
tributors and feeders have been laid in Wilmslow, and all public lampe 
have been converted. The whole scheme hae been carried out uader 
the sapervision of Mr, Oathbert W. Bentley, the engineer and manager 
for the company. Part of the takings of the exhibition are to be 
handed over to the Wilmslow Oharity and Sick Nursing Association. 


London Gazette.—The partnership between John Joseph Jubb and 
George Kaye Spivey, carrying on bueiness ss electrical engineers at 
Batley Oarr, Batley, has been dissolved by mutual consent. A 
receiving order has been made out on debtor’s petition in the estate of 
Alfred John Earp, electrical and general engineer, 12, Palmerston-road, 
Boecombe, Bournemouth. The first meeting will be held at the Official 
Reoeiver's Office, Midland Bank-chambers, High-street, Southampton, 
on Aug. 30, at 5.15 p.m, А reseiving order has been made ont on 
creditors’ petition in the estate of Albert John Harris, electrical 
engineer, and trading as A. J. Harris and Oo. at Borough Mills, 
Bower-street, Bradford. The first meeting will be held st the Official 
Receiver s Ohambers, 29, Tyrrel.etreet, Bradford. Nernst Eleotrio 
Light Limited has been wound up voluntarily, and Mr. M. Levinger, 
manager and secretary of the company, appointed quid tor. 


Greenook.—The engineer'e report for June shows that the output 
for private supply and public lighting has increased 96 per cent. as 
com with the corresponding month last year. For traction 
supply the increase was 26 per cent. The coal consumpticn has 
increaeed 60 per cent. because the condenser was not in use during the 
month on account of alterations, The output of electricity for the 
year ended June 30 last shows an increas» of 60 per cent. for lightingand 
14 per cent. for tramways. The income amounted to £16,336, of which 
£4,643 was received from the tramways. The expenditure totalled 
£8,204, leaving а gross surplus of 27,151, equal to about 7:5 per cent. 
on the capital prodided during the year. Allowing for the sinking 
fand at 54 per cent. and 3 per cent. for interest, there remains a net 

us on the year's working of £1,593. The engineer estimstes that 
the surplus next year will be £1,300. The sinking fund now stands at 
215,000. Oat of the extra 525,000 unite sold last year, 106 000 (or 
33 per cent.) have been used by installation fitted up by the Oorpora- 
tion owing to the popularity of the free wiring system. It is proposed 
t borrow £50,000 to cover the extensions required by the undertaxing 
during the next five yeare. The cost of production is stated to be 
14. per unit. 

Glasgow.—The Oorporation have fixed the charges for the supply 
of electricity for the financial year June, 1905, to May, 1936, as 
follows: I. For lighting ed epis (250-volt supply) — (1) Shope, ware- 
houses», offices, theatres, halle and places of ente:tsinment, and all 
other premises except those specified under heads 2 and 3, for any 

uentity of current equivalent to an average ute of two hours per day 
(780 hours per annum) of the maximum demand as recorded upon the 
demand ada, 34d. per unit; for all current consumed over this 

uantity, ld. per unit. (2) Domestic consumers, a uniform charge of 
248. per unit. (3) Churches, a uniform charge of 3d. per unit. For 
nair Ugh ung | purpose 0с each б с.р. lamp lighted from suntet to 
sunrise, including cleaning, lighting, and extinguishiog, 15s. per 
annum. II. For motive power purposes (250 and 500 voit supply)— 
(1) For any quantity of current up to an equivalent of 1,000 hours use 

r annum of the maximum demand as recorded upon the demand 
indicator, lid, per unit ; for all current consumed over this quantity, 

per unit, (2) In cases where consumers can so arrange their 
demand that no current is taken during the hours between 3. 50 and 
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6 p.m. in the months of November, December, and Jaruary, a uniform 
charge of 1d. per unit, The supply of current for motive power pur- 
poses is given eutject to a minimum scccurt of £2 per annum, psyable 
in advance, but any account for current used by same consumer for 
lighting premises where power supply ie given is to be set ‹ ff against 
this minimum charge. The rates of charge f.r current fo: lightirg 
shops, eto., and stairosses, and the rates for motive power pur pos“ s, are 
substantial reductions on the rates charged leet year, the maximum 
price for lighting being now 34d. p:r unit as against 6d, 


Pontardawe —Mr. J. Morgan, consulting electrical engineer, has 
reported on a ssheme for the electric lighting of the following parts of 
Pontardawe rural dietricts: Alltwen, Yoismeadwy, Trebsncs, Olydach, 
Ora‘ got faparc. 1 Brynamman, Gwauncaegutwen, Cwmgorse, 
Owmilyntell, Roos, Rhydyfro. The estimated aggregate requirement 
is 385 kw. It is suggested that a generating station be erected at 
Pontardawe, and Mr. Morgan considers that, owing to the Jarge area 
that it is required to supply energy to, it will be necessary t» geaerate 
at high tension. Except in the main streets, or where a large number 
of private consumers are close together, he advs:s overhead distribu- 
tion, as being far cheaper in first cost, aud because it can also be added 
to economically, besides saving the continual breaking of the streets, 
Two 16-c.p. incandescent lamps are t» be fixed on the poles 
at distances varying from 60 to 100 yards, Ia Pontardawe under. 
ground cables are suggested for High and Herbert tt eete, where the 
old gas-lamp pillars can Ъз utilised for the electric lampe. One 
hundred end sixty-four lamps will be required. Mr. Morgan recom- 
mends a surface condenser, if sufficient water can be obtained from the 
cana), as considerable steam consumption of engines will be reduced, 
as well as effecting a saving of 20 per cent. in fuel coneumption. 
The total cott of the generating station is estimated at £9,260, the 
principal items being engines, generators, exciters, ete., amounting 
to 50; high-tension transmission lincs, £7,200; low-tension 
diseributors, £12,110; parliamentary expenses, £500; telephone 
syet m, £580; engineering expenses, £1445; contingencies at 

5 per cent., £1,645—a total of 252 440, Annual standing charger, 
£4.050; »uoning expenses, eto., £1,829—total annual expenses, 
£5 880. Tha engineer suggests that a cha'ge of £2. 103. per lamp 
per annum be made; estimated revenue, £1,037. 104; from private 
consumers, £5,146. 17s. 6d. The total estimated revenue is £6,850, 
and the estimated expenditure £5,880. 


Salford.— Id hie annual report Mr. C. D. Ta ite, electrical engineer, 
states that during lass year there occurred no eerious mishaps of any 
description, and that the economical results recorded in his last report 
have been more than maintained. The normal namber of machines 
running on load in the winter evenings was five—three of these were 
used on the lighting and power tupply up to 5.50 p.m., when one 
would usually be transferred to the tramway supply. The maximum 
load was 5,600 kw. Several small improvements in the boiler-house 
plant have reduced the ccst of fael per unit sold from :28d. to :19d., 
an improvement of nearly 14 per cent., but about 4 per cent. of this 
reduction is due to a more favourable coal contract. Ihe coal oon- 
sumption per unit sold has, however, been reduced from 5 261b. in 
the previous year to 4°66lb. in the year under consideration. Mr, 
Taite says that the efforts of the staff in this direction have been 
greatly assis tod by the disgrams obtained from the carbonic acid gas 
recorder, which indicate at once when the amount of air admitted to 
the farnaces is in exciss of the requirements of the fuel; leaksges of 
air through cracks in the brickwork are also shown up. In addition 
to fael economies an arrangement has recently been introduced for 
cooling the coking bars of the mechanical stokers by means of a water 
service. These bais in the pist have been the chief item of expenditure 
in connection with the оркеер of the stokers, and ar have acoounted 
for about half the total expense under this heading. The new srrange- 
ment is working most sstisfaotorily, and will be a notable economy. A 
farther reduction in ооа! coneumption may be expected during the 
current year, owing to improvements which are beirg carried out on 
the high-pressure valves. In consequence of the contract to supply 
the Manchester Ship Canal Oompany with electricity for use at the 
new No. 9 Dock it has been necessary to extend the lighting and power 
switchboard, and to instal a bcoster to furnish the necessary pressure, 
The switchboard has been built by the staff of the department, and is 
now ready for use; and а booster is being built by the British 
Westinghouse Company at Trafford Park, Тһе batteries in 
the Frederick.road sab-station, after having been in use for about 
five years, are being renewed by the Tudor Accumulator Oompany, 
When completed, the available battery power will ba equivalent to 
half the fall-load power of one cf the mein engines. The report goes 
on as follows: During the year a considerable amount of work has been 
carried out at the old works to enable a portion of the buildings to be 
used as a central testing department for meters, motors, lamps, etc, 
The testing department was transferred from these premises to the new 
quarters at the end of last summer, and the additional epace now pro- 
vided enables the work of the department to be carried out in a more 
thorough and efficient manner than was possible previously. Inoi- 
dentally, the room vacated at these offices by tho removal of the 
department hae permitted au important improvement to be effected 
here in the form of inoreased accommodation for the office staff. The 
mains department has been kept fairly busy throughout the year, owing 
largely to the work necessitated under the Prestwich provisional order, 
The length of the distributing mains hae been increased by 6,918 yards, 
Ia addition to the above high-tension feeders have been laid up to a 
central point in Prestwicb, where a sub-station is to be provided, and 
sutsidiary feeders have been taken down several roads where the 
demand which is likely to arise does not warrant the laying of low. 
tension cables, A tramway feeder has also been laid for э distance of 
2,400 yards from the borough boundary, and a further cable is to ba 
installed for the tramway system in Bury Old-road, Prestwich. The 
whole of the feeder and distributing system throughout the borough 
and outlying districts has been kept in excellent order by means of 
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systematic testing, and the low-tension system has been entirely free 
from serious faults; 185 new consumers have been obtained, and the 
new connections are equivalent to 16,112 8-0. p. lamps aud 815 h. p. in 
motors. During the present year the supply to the Manchester Ship 
Canal will be inaugurated and that to the Broughton Oopper Company 
largely increased, and asa result the motor connections will experience a 
very marked шо The motor hiring business has made steady 
progress, there being, at March 31, 165 motors on hire of an sggregate 
of 1,367 h. p., compared with 105 motors of 954 h. p. 12 months 
previously. As the price of current for power purposes is to 
be reduced from July 1 a still more rapid expansion of this 
department is not unlikely. The net profit for the past year 
amounted to the sum of £7,514, which hae been allccated as 
follows: depreciation and reserve, £3 000; contribution in reduction 
of rates, £4,514. The amount set aside for depreciation and reserve 
represents only a fraction over half of 1 per cent. on the capital 
expenditure at the end of the year, and, having regard to the possi- 
bility of obs;lescenoe and the high capital expenditure per kilowatt 
of plant installed, this sum cannot be considered an adequate pro- 
vision for future contingencies ; further, for the current year, out of 
an anticipated profit of £10,650, no less than £7,500 has to be con- 
tributed in aid of the rates, leaving only £3,160 for depreciation and 
reserve, a quite inadequate amount. The gross profit for the year 
was £40,696, equivalent to 74 per cent. on the capital invested at the 
end of the year; this compares with a gross profit of 242 860 last year, 
equivalent (o 8 per cent. onthe then capital. The diminution in the gross 
and net profit is entirely due to the reduction made in the price of current, 
not only to the tramway department, but also t» ordinary consumers ; 
thus the price charged to the former was 1:5d. in place of 1:95d. per 
unit, while the aversge price to ordinary consumers came down from 
9:564. to 2:17d. per unit sold. The gros: profit hae been dealt with 
ae follows: interest on loans, £16,455; sinking fund, £16,727; net 
profit, £7,514. The total sum which has been paid to the sinking 
uud since the commencement of the undertaking now amounts to 
£64,726. The depreciation and reserve fund stands at £11,000. 
Compared with the previous year there has been an increased sale of 
over 14 million units, while the total cost of production has been 
reduced just over zd. per unit sold, All the items of expenditure show 
a redaction per unit sold with the exception of management, under 
which heading are included several special items which will not 
occur sgain—e.g., the cost of the Prestwich electric lighting 
provisional order. The works costs have been reduced below 
id. per unit, and the figure of ‘19d. for coal is the 
lowest yet published by any municipal undertaking. The capitsl 
expenditure daring the year hss been less then for any year since 
1898 ; a large proportion of the expenditure is due to the extension of 
mains, while motors on hire come next with an outlay of 22,170. 
The sum included under the heading of buildings is due to the 
payment of the balance of the architect’s fees, During the present 
year the expenditure is again likely to be small. A comparison between 
the cost of the Salford undertaking and those of other towns shows 
that as a result of the improved figures obtained Salford now takes 
precedence over Bradford, and ties with Newoastle-on-Tyne Oo. for 
third place amongst over 240 undertakings. As regarde municipal 
undertakings, Rotherham is the only one which has obtained results 
better than Salford. In conclusion, Mr. Taite testifies to the splendid 
assistance given him by the ataff of the department. 


PROVISIONAL PATENTS, 1905. 


Ava, 14, 

An improved bayonet socket-holder for incandescent 
electric lamps. James Oleary, 119, Waldegrave-road, 
Preston Park, Brighton. 

An automatic starter for eclectromotors. Johannes 
Jessen, Zürich-Languau, Switzerland. (Complete specifica- 
tion. ) 

Improvements in lamps for Nernst filaments, Leo 
Kamm, 27, Powell-street, Goswell-road, London. 

Improvements in and relating to telephone systems. 
Jacob William Lattig and Oharles Lane Goodrum, 77, 
Ohancery-lane, London. (Complete specification.) 

Improvements in call signal apparatus for group- 
calling in telephone installations. Siemens Bros. and 
Oo., Limited, Birkbeck Bank-chambers, Southampton - 
buildings, Chincery-lane, London. (Siemens und Halske 
Akt,-Ges., Germany.) (Complete specification.) 

Coiling apparatus for hollow or solid flexible con- 
ductors for gas, electricity, and the like with 
auxiliary support for the hollow conductors. Samuel 
Quincey and Charles Harrison, 136, Kentish Town road, 
London. 

16518, Improvements in dynamo - electrio machines. The 
Britieh Thomson-Houston Company, Limited, 83, Cannon- 
street, London. (The General Electric Company, United 
States.) (Oomplete specification. ) 


Ava, 15. 

16545, Improvements in or relating to electric arc lamps. 
Adrian Denman Jones and the Jandus Arc Lamp and Electric 
Company, Limited, Hartham Works, Hartham-road, Hollo- 
way, London. 

16546. Improvements in or relating to electric arc lamps. 
Adrian Denman Jones and the Jandus Arc Lamp and Electric 
Company, Limited, Hartham Works, Hartham-road, Hollo- 
way, London. 


10457. 


16460, 


16471, 


16479. 


16484, 


16491. 
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16647, Improvements in or relating to electric arc lamps. 
Bernsrd Mervyn Drake, Adrian Denman Jones, and the 
Jandus Arc Lamp snd Electric Company, Limited, Harth am 
Works, Hartham-road, Holloway, London. 

16570. Improvements in storage batterios. Gustave K. Hartung, 
Birkbeck Bank-chambers, Southsmpton-buildings, Onancery- 
lane, London. (Oomplete specification.) 

16571, Au improved attachment device for the shades of 
inverted incandescent gas and electric fittings. 
Eotwistle and Stephers, Limited, and Henry Edward Dane, 
8, Qaslity-court, Ohancery-lane, London. 

Improvements in lightning arresters or like protective 
devices. Isidore Barnard Birnbaum, 322, High Holborn, 
London. (Joseph Niibel, Germany.) 

Avc. 16. 

Improvements in electric terminal fittings for making 
oonnoction between the varioue main and branch 
cables in oondutt junction boxes  Ohsrle E iward 
Gaoner, E'mbank, Kemble-road, Waddon, Surrey. 

Improvements in the manufacture of electrical resist- 
ances. Charles Еріка, Olun House, Sarrey-strcet, London. 

Improvemonts in or relating to wireless telegraphy. 
Gaglielmo Marconi and Marconi's Wireless Telegraph Oom- 
pany, Limited, 24, Southampton-buildinge, Obancery-lane, 
London, 

Improvements in tremblers for electric sparking 
apparatus. Marooni’s Wireless Telegraph Oompany, 
Limited, and Edward Priddle, 23, Southampton-buildings, 
Ohancery- lane, London. 

Improvements in and relating to electric arc lampe. 
The British Thomson-Houston Company: Limited, aod 
Edwin Joseph Murphy, 83, Oannon-street, ndon. 

Ava, 17. 

139044. Improvements in and connected with electric light- 
ing or other installations. Percy Fallerton Oorkhill, 
6, Lord-street, Liverpool. (Date applied for under Rale 5 
of the Patents Rules 1905, July 6, 1905.) (Complete 
specification.) 

16664. Electrical aud automatic means for indicating the 
number of oocupied seats on or in a tramoar, omuibus, 
er other vehicle, place of amusement, or the like, and 
means for indicating the position of such seats. 
Berj min Lewin Moseley, 147, Mackenzie road, Beckenham, 
Kent. 

16671. Eleotrio working of mine shafts. 
Victoria street, Westminster, London. 

Aud. 18, 

16778. Improvements in and relating to connection boxes for 
electric cranes. Siemens Bros. and Oo., Limited, and 
Johnson Snow Hucdleston, Birkbeck Bank-chambera, South- 
ampton - buildings, Chancery - lene, London. (Complete 
specification. ) 

16778, Improvements in revolving field magnets for electrical 
machines. Siemens Bros. ana C»., Limited, Birkbeck Bank; 
chambers, Southbampton-buildings, Chancery-lane, London. 
(Siemens-Schucke twcrke, G. m. b. H, Germany.) (Complete 
specification.) 

16796, Improvements in devices for the electrographical long- 
distance transmission and reoeption of drawings 
photographs, and the like. Henri Oarbonnelle, 322, 
High Holtorn, London. (Complete specification.) 

Avc. 19. 

16821, Improvements ia and oonnected with apparatus for 
cooling water for condensing and other purposes. 
James Henry Brown, 4, Corporation-street, Manchester. 
(Complete specification. ) 


16587, 


16621. 


16631. 


16655. 


16656, 


16657. 


James Swiabarne, 82, 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Sept. 7. 
1904. 

18060. Electro-mechanical apparatus for automatically operat- 
ing the rail and electrical conductor points on electric 
tramways and railways from the tram or train. Parr. 

18199, Controllers or cut-outs for electric cirouits. Garrard. 

18255, Parallel running of dynamo machines, Parsons sod 
Stoney. 

18293. Controllers for electrically-operated capstans and the 
Mike, Scott, 

19572. Means for controlling electric cironit breakers, British 
Thomson Houston Company, Limited. (General Electric 
Company.) 

20019. Electric aro lamps. Davy. 

21143. Friction gearing. Osrolan. (General Electric Company.) 

21622. Electric ignition for intornal-combustion engines and 
apparatus therefor. Konnedy. | 

22286. Electric lamp fittings. Bonnella. 

22247. ке for supporting inoandescent electric lamps. 

aylor. 

22290, Safety devices for the trolley poles of electric oars. 
James Hawley, Limite 1, and Hardman. 

22888, Electric aro lamps, Jandas Arc Limp aad E estrio Oo., 
Limited, and Jones. 
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27005, Electric system of driving vehiolos in an arena or 


course. Leh west. 
29485, 


Eleotrie alternating-current motors. Siemens Bros, and 


Co., Limited. (Siemene-Schuckertwerke G. m. b. H.) 
29436. Electric alternating- current motors. Siemens Bros. a: d 


Co., Limited. 


1905. 


171. 
for lifting rails, ingots, er the like. 
Tc zər, Limited, and Bowen. 


(Siemens-Schuckertwerke G. m. b. H.) 


Electromagnets and safety devicos used with oranes 
S:eel, 


Peech, and 


1553, Method of drying bygroscopic insulation of electric 
conductors. Nisbett. 

2014, Electric distribution systems, Boult, (Entz.) 

3319. Electric self-acting apparatus for tightening ropes and 
the Mke. Adam. (D- ts applied for under International 
Oonventiop, Feb. 18, 1904.) 

5976. Means for regulating compensated series electric 
motors and generators. Elektrizitäts Act. Ges. vorm. 
W. Lahmeyer und C», (Date sppliei for under International 
Oonvention, April Б, 1903.) 

6078. Electrical mercury switches operated by а vehicle 
passing along a railway. Siesmens Bros, and Co., 
Limited. (Siemens und Halske Асі, -Ges.) 

9101. Electrical connections. Jones. 

10085. Apparatus for neutralising static electricity. Chapman. 

10696. Apparatus for neutralising static electricity. Ohapman. 

11745, Electric telegraphy. Kitsee. 


19418. Distribution of onergy to commutator electric motors 
from а three-phase alternating - current source. 


Lamme. 
June 30, 1904 ) 


— . — 


(Date applied for under Io terna tional Convention, 


COMPANIES' STOCK AND SHARE LIST. 


Name. даса 
Commercial and Industrial.— £ 


Alliance Electrical Co., 5 рэг cent. Cam. Pref., Nos. 1-70,000 1 

Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1- 600 1 

British Insulated and Ilelsby Cables, Ord., 1-100,000 

6 per cent. Cum. Pref., 1- 100,00 
—— — 4j; per cent. Mortgage ‘Debentures 100 

виш Thomaon- Houston CO, 44 per cent. lst Mort. Deb. 15 
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Red, 
Britian 0 0 Elec. and Manuf. 6 per cent. Pref., 


oem ев ев „%% „ %%% э о + „ в «= э е 


, . re 
—— $ per cent. Mortgage Debenture Stock 100 
Brush Electrical Engineering, Ordinary, Nos. 1-105,731 .. 2 
—— — — Non. Cum., 6 per cent. Pref. .................... 2 
—— — 4) per cent. lst Debenture Stock ................ 100 
——— 4} per cent. 2nd Debenture 5tock................ 100 
Callender's Cable, Debenture s eres 100 
itt. 8 5 
5 per cent. Pref. ................................ 5 
Crompton and Co. ooo to j 
5 per cent. ређепёцгез.......................... 100 
Edison and Swan United, A" Shares, 1-99,261 .......... 3 
' A" Shares, OI-OI7, 19. 9 
——— $ per cent, Debenture ss 100 
——— per cent. Deb. Stock, Red. .................... 100 
Electric Construction, Nos. 1 to 112,100 наза 2 
7 per cent. Cumulative Pref. L 2 
tpe cent. Perp. lat Mort Deb, ................ 100 
Ferranti ited, d per cent. lst Mort. Deb. Stock, Red. E 
General Electric Company (1900), 5 per cent. Cum. Pref... 
——— 4 per cent. lst Mort. Deb. Stock ................ 100 
W. T. Henley’s Telegraph Works, Ordinary .............. b 
44 per cent. Ргеѓегепсе.......................... b 
44 per cent. Debentures ........................ 100 
Yndia Rubber, Gutta Percha, and Telegraph Works ...... 10 
4 per cent. Ређепбагев.......................... 100 . 
Parker, Thos., Limited, Ordinary ........................ 10. 
Telegraph Construction and Maintenance 12 
5 per cent. Bonds .............................. 100 
Eleetrle Lighting and Supply.— 
Bournemouth and Poole, og d 77777 10 
—— — 44 per cent. Cum. Pref. 1-15,090 ............ 10... 
b per cent. Cum. Second Prel., 15,001-22500 .... 10 
— 4 per cent. Debenture Stock, Red .............. 100 .. 
Bromley romiley (Kent) Electric Light and Power Co. — .......... 5 
4 per cent. 1st Debenture Stock, Red. ur : 
'Brompton and Kensington, Ordinary .......... eons ds А 
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'Cambrid > eate ар Company, £10 Ord. 
‘Central Electric Supply, 4 per cent. Guar. Deb. Stock . 
'Charing oe West End, and City Electric Supply, Ord., 
.. K eae neces 
44 per cent. Cum. Pref., 1-80,000 
pons 4 per cent. Debenture Stock, Red. 100 
— City e "as ЖТ с. Cum Pref., 1-40,000 5 


eoreneee 


—— (1903) 40,001-80,000.......... 5 
' Chelsea Electricity Supply .............................. 9 
A; percent. Debentures ........................ 100 
City of London, Огдіпагу................................ 10 
——— 6 per cent. Cumulative Profirei g 10 
——— 5 per cent. Debenture Stock .................... 100 
—— 44 per cent. 2nd Deb. Stk. Prov. Certs. (all pd.).. 
'€ounty of London Klectric  Зирріу, Ordinary ............ 
—+~ per cent. Cum. Pref. .......................... 10 
——+— 44 per cent. Debentures Prov. Certs. All pd. Rd. 100 
——— 44 per cent. 2nd Debentures Prov. Certs. ........ 100 
"Edmundsons' D, Electricity Corporation, Ordinary, 1-50, 000. 5 
——— 6 per cent. Cum. Pref. .......................... 9 
eent. First Mort. Deb. .................. 00 


Pe Traction Co. of Auat.,6 


1 Electric 
5 per cent, Debenture Stock, 


— eesesse 


@essebene 


[o 
е8 


ха 

ее 
54-6 

102-15 
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Name. Amount Last price. 
paid. 
£ £ 
Folkestone Electric $ pan. Nos. 1-10,000 . sud. 4. 4x 54-51 
per cent. F b. Stock, k, Кей............... 100 .. 89-102 
Havana ч енеге 1:15,000 ариине rep 10 .. 94-104 
Hove Rlectric ТА ee Ih ........ 88 71-8 
Isle of Wight Elec Lt. and Pwr. 44 p c. Db. Stk. Red. ... 100 .. 100-1 
Ka юге 180,000 Power and Lighting, 6 per cent. Cum. " 
/// yy 
Kensington & ЖОКТОО ТЕ Elec. Lt., Ord., 1-21,000 . 5 uiia 
Kensington and Knightsbridge and Notting Hill, 4 per 
cent. Debent ure Stock Red. ........................ 1 97-100 
Kidderminster and Dist. Rlec. Lighting and Traction, Pref. 10 93-104 
Loudon E'ectric, Ordinary .............................. 3 -24 
—— — per cent. РгеЇ................................. 5 8-53 
4 per cent. lst Mortgage Debenture Stock, Red... 100 99-102 
Metropolitan Ordinary, 100,001-3500,С00 .. ............... 5 94-105 xd 
—— — 4} per cent. First Mortgage Debenture Stock.... 100 09.11 
44 per cent. Cum. Ргеї, :....................... 6. £i 
5} рег cent. Mortgage Debenture, Red. 100 . -109 
Midland Electric Power Dis., 44 p.c. 1st Mort. Deb. . — 99-101 p.c. 
Newcastle- Dron Tyne Electric Supply, Ocdinary, 1-57,0 9 5 73 84 
Sh, / 5 73-2 
S net cent. Pref , // A oka 5 6 64 
do., 57,0 0 75,0 O E CAPUA ANH IDOL UNUS. $ 6-6 
Notting Hill Electric Lighting 67e. RM 109 14-1 
4 per cent. Firat Mort. Debs. Nos. 1-500 (Reg.) . 100-102 
Oxford Electric, Ordinary, 1-96 and 40-14,510 ............ 105 64-7 
4 per cent. Debenture Stock ...................- 100 98.100 
Royal Electrical Company of Montreal, 44 per cent. Firat 
Shares Mortgage Debentures ...................... 100 . 101-104 
Smithfleld Markets Electric Supply, Ord. 1-12,000  ...... 5 2 
——-— $ per cent. Debenture ЗіосК .................... 100 . 76-E 
South London, Ordinary .. ....................... eese 5 .. 34-4 
South Metropolitan Electric Light and Power, Ord. ...... 1 .. 13/16-1506 
7 рег ce.t. Cum. Pref. .......................... 1 .. 15/16-1 7/16 
——— 4} per cent. Ist Mort. реі....................... 100 .. 106-108 
Ditto, June, 1904 .............................. — — 
St. James 's and Pall Mall, Ordinary, 101-20, 0 ũũ 5 131-144 
——-— 7 per cent. Ргеї................................ 5 
——— 34 percent. Deb. ............ ................ 100 $7 99 
Urban Electric Supply Со., Or inary, 8-30-007 .......... 5 48-4 
——— $ per cent. Cumulative Preference, 50,001-80,000 5 
Westminster, Ordinary ....................... ........ 5 124 15 xd 
——— per ceyt. Cum. Pref., 110, 11-138. 2511. 5 64-68 
Bleeirle Tramways. — 
Anglo- "Argentine, 54 per cent Cum. Pref., 1-260,007 ...... а 9-б 
H ЧОРОСУ ОКУЛ Ee ĩͤ v ͤ alee Sais aed 1 
'——-— Permanent 6 рег cent. Debenture Stock, 8. . 100 .. 141-144 
Auckland Elec. Trams., 5 p с. lst Mor. Deb. Stk, Red.. . 100 .. 101-106 
Barcelona 'l'ramways, Ord., 1-20,000 .......... .......... 10 .. 139-145 
——— — $ рег cent. Cum. Pref. Sbares, 1-10,000 .......... 10 .. 9,-10 
5 per cent. Deb., Red., 1-600 .................... 100 98-101 
—— — 4} per cent, Red Deb. Stock 100 97-102 
Bath Elec. Tramways, Ld., Pref. Ord. Shs., 75,001-150,606.. 1 .. 13/16-15/16 
5 per cent. Cum. Pref. Shares, 1-59,393 .......... 1 . . 15/16-1 116 
Blackpool and Fleetwood Tramroad .................... 10 .. 1331354 
Brisbane 'l'ramway Invest., Ога, 1-75,000 ............... Э: 1-14 
—  — $ per cent. Cum. Pref., Nos. 1- 75,000 ............ 5: x. e 
4) per cent. Deb. Stk, Red., Prov. Certs. all pd.. 100 .. 95- 
British Columbia Electric Railway Co. » Ord. Def. ........ 100 .. 103112 
Mr ⁰⁰⁰ ажо н 100 99-102 
— 5 per cent. Cum. Perpetual Pref. Stock 100 102-105 
—— — 4, per cent. lst Mt. Debs., Nos. 1-6,250, of £40each 40 103-105 p.c 
4 percent Vancouver Power De bbb. 100 98-101 
British Electric Traction, Ord. 1-500,000 & 60,001-90,000 .. 10 84-8% 
6 per cent. Cm. Pt., 30,001- 60, OUO v Lu er boe 10 103-114 xd 
———- - 9 per cent. Perpetual Debenture Stock 100 122- 
41 per cent. 2ad Deb. Stock ...................... 100 97-99 
Buenos Ayres and Belgrano l'rams.................... ... 9 3-51 
—— = * A" 6 per cent. Cm. Pf., 1-40, OU. 9 § 7/16-5 11/16 
—— “ B" 6 per cent. Cm. Pf.,1-27,500................ 5 91-53 
5 per cent. Deb. Stock, Кей. ................. .. 100 106-107 
Prov. Cert., all paid ............................ 100 101-104 
Buenos Ayres Electric Trams., 5 p c. Deb. Stk., Red. .... 100 96-98 
Calcutta Tramways, 1-102268 ............................ 5 oa 
44 per cent. lst Deb. Stock, Red. ................ 100 107-109 
Cape Electric Tramways, Nos. 1-480,000 .................. 1 14-18 
City of Binningham Tramways, 5 рег cent. Cum. Pref. . 5 «4 
4 per cent. lst Mortgage Dab., 1-3000 (1917) ...... 100 99-1 
Colombo Electric ‘Tramways and Lighting, 9 per cent. lst 
Mortgage Debenture Stock, Red. .................... 100 103-105 
Cork Electric Tramway and Lighting Co., Ordinary ...... 10 .. -144 
—— 6 per cent. Cum Pref. .......................... 10... 19-16 
— —— per cent. 3 VF 100 101-102 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 ...... 10 1354-144 
6 per cent. Pref., Nos. within 1- 50,0°0............ 10 15-16 
——— per cent. Mort. Debs , 1-3,000 Red. e 10 .. 94-97 
Imperial Tramways, Ordinar . ꝗ l all 18-19 
——-— 6 per cent. Cum. Pref. .......................... all 14-141 
4, per cent. Deb. Stock ...................... q 100 .. 108-110 
Isle of Thanet Electric Tramways and Lighting, 5 per c. 
Cum. Pref.. Nos. 30,001-60,000 ........................ Эа eS 
4 per cent. 1st Mt. Db. Stock, Кеа. .............. ar vx 
Kidderminster and District Lighting and Traction, Pref.. о... 8 
London United Trys. (1901), 5 per cent. Cum. Pref......... Кын MS а Of 
4 per cent. lst Mt. Db. Stock, Red. т 102 
Madras Elec. Trams. (1£04), 5 per cent. Deb. Stk, Rd. 100 102-104 
Metropolitan Elec. Trams., Defd., 1,000,001-1, 314, 016 . 1 4:5/16 
— — 5 рег cent. Cum. Pref., 500 ,001-1,000 000 5 l * 1-1 1/16 
—— 44 per cent. Deb. Stock, Reel... 100 .. 105-107 
Milwaukee Klectric Rail and Light, 5 per cent. - yr Cons. 
Mort. Bonds, 1926, 1-5,500 and 7,001-8,000............ 1,000.. 101-108 
Montreal Street Rail, Sterling 9 per cent. (Mort.) Deb., 
/ ð A/ ²mt acess Durs des Eod 100 .. 102-105 
— — Sterling 44 per cent. Deb., 1922, 601-2,000 ........ — 102-104 
New General Traction, 6 per cent. Cum. Pref., 1-10, OOO and 
Т. ООА СОО ао аза ERA ЖР 4-14 
Oldham, Ashton, and Hyde Tramway, Ordinary .......... 10 Я 12 
per cent, Cum. Pref .......................... sis 05.186 
Perth Elec. l'ramways (W. A.), 5 per cent. 1 Mrt. Deb. Sk... 100 .. 103-1 
Potteries Electric Traction, Ordinary, 20,001-40,000........ js 81-94 
5 per cent. Cum. Pref., 1:00 DUO аран 10 > 9-94 xd 
44 per cent. Debenture Stock.. 100 . 101-104 
South Lancashire Electric Traction and Power Company— 
200,000 Ordinary .............................. 1 1 
£101, 12 6 per cent. Preference .................. 1 l 
— — £M, 170 4) per cent. Debenture Stock 100 p.c. 100 p.c. 
Electric Ballways.— 
Central London, Ordinary ................................ 100 89-90 xd 
4 per cent. Pref, ................................ 100 101-103 xd 
Чеїеггей........................ MD 77-80 
— E p.c. Deb. Stock (Prov. Script Certa., fully paid). . 110-112 
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Name. E, Last price. Name. Amount Last price. 
£ £ 
City and South London, Consolidated Ordinary .......... 100 .. 3739 Telephones.— £ £ 
—— — 4 per cent. Debenture Stock .................... 100 .. 107.110 
5 per cent. Pref. Stock '91........................ 100 .. 118-121 xd National Telephone, Preferred... - neis Sess sos. 100 . 1094-1104 
m — — T] 97 39 "95 "езе з» о ев ое ез ооз э э ө э ө е е о э е 100 ee 117-120 xd Deferred Stock „6 2 „4444 „ %%6 % “ „„ „6 „6 о „ 6 „ „ %%% %%% „%% 100 е 10 -109 
— i K VVV 100 .. 115-116 xd ——— 6 рег cent. Cum. First Pref............. nae 10 . 1514 
Liverpool Overhead, 5 per cent. Pref. .................... 10 10-104 ——— per cent. Cam. Second Pref.......... xeu aa A. us 12-15 
—— — Ordinary, 1-50,000................................ 10 a —— 5 per cent. Non. Cum. Third Pref......... eee 00 oe SİSE 
——— @ per cent Mortgage Debentures, Red., 1-1,700., — . ——— 3) per cent. Deb Stock, Кей. ....... sececcccceces 100 .. 994-1014 
Underground Electric R«ilways of London, 5 per cent. 4 per cent. Deb. Stock, Red. .................... 100 .. 104-106 
Profit-Sharing Secured Note . — 98.93 Oriental Telephone and Electric Company ........... 2x 1 ..13/1615/6 
Waterloo and City, Ordinary ............................ 100 83-91 xd 6 per cent. Cum. Pref. .......................... 1... lbk 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


| 
| 
| 


Traffic Returns for Increase or Miles of 
week. | didini: single track | Accounts for past year 
Line. - POES РК. | | | 
| | 
| Iw Current | | | Total | Passen Car miles 
| я У еек. | gers 
Бы 1905, | 1904 | Week | year. | 1905. | 1904. | Ending receipts | есуу eas 
| 
£ е | е | £ | 2 | 
Aberdeen Corporation ваа haces Aug. 19 1,625 1,848 | — 222 — 943 254 203 May 31 64,071 15,530,351 1,379,723 
Ayr Corporation б 19 | 461 | 465 ͤ— 5 — 8 | 8 „ 15) 14,328 | 3,316 380 353,945 
Barking Corporation | — — — | - a pax =. E e Di | 
Birkenhead Corporation ........ „ 20 1,085 | 1,055 + 52 | — 524 2355 234 | March 31| 55,025 | 11,145,531 | 1,309,903 
Birmingham Corporation VE 325 | 742 | -= 19 | - | 1 A | "E ‚8 u 
Blackburn Corporation ........ » 19| 419 851 | 4- Rd + 705 24 24 „ 25 | 48,875 | 8,661,720 986,953 
Blackpool Corporation. » 17| 3,410 2,500 | + 810 174 | 17, n SE. zx | 
Blackpool-Fleetwood Trams.....| » 19| 2,342 | 1,606 | + 736 | — 852 163 16) Dec. 51 31846 | 2.325 677 79,264 
Bolton Corporation „ 20 2,112 1,928 |+ 124 = 40 March 31| 95.765 | 29,205,196 2 161,13) 
Bournemouth Corporation „ 16 2,161 | 1,440 |+ 721 — 16 821168 „ 31 55,276 | 10,058,288 | 1 121,625 
Bradford Corporation „ 19| 4,9381 4,951 |- 1*| — 77 77 '| >, | = 
Brighton Corporation „ 20 1,409 | 1, + 25| + 775 9 9 „ 51| 50,333 | 11,321,160 | 1 152,828 
Bristol Tramway Company...... i 15 5,124 5,029 |+ 95 iis 514 514 Dec. 31 239.789 | 45,312,373 | 6 127,155 
Burnley Corporation » 19| 1190 | 1,128 + 62| — 10 60 10˙50 | March 3 : А з 
Burton Corporation ............ TEN 537 374 | + 15| — 698 84 84 „ 931 17,950 | 3,878 269 454,082 
Cardiff Corporation .......... reli coe AME] "2:2701 2172 |+ 534 + 695 2604 | — „ 391112,209 | 24,134,363 | 2,770,049 
Carlisle Tramways Company ....| „ 19| 225 201 |+ 22|- 383| 85| 85| рес. 31 E | 
Central London Railway ........| „ 19 | 5,202 | 5,420 — 218| — 97 6 6 „ 91)/347,538 | 44,875,547 | 1,281,214 
City and South London Rallway.| ., «0| 2380 | 225 |+ 145| — 127 64 61 -asgi - a 2 
Colchester Corporation ........ 5 841 858 |- 17 = 7 1 of. A 2 = 
Cork E. T and L. Company ....‚ „ 17| 572) 51 + St) + 763 | 154 154) „ 51| 24,895 | 5,814,376 | 882,256 
Darwen Corporation 3i. «2 283 255 |+ 47| + 250 72 723 March 31] — | * ie 
Dover Corporation I 344 | 31? | + 77 = 44 4 „ 3. 11,250 | 2,853,200 284,145 
Dublin and Lucan Electric Ry. „ 18 15! 134 |+ 20 | ur ` 63 63 Dec. 3 6,358 402 511 110,738 
| 
Dublin U. T., electric cars Ve Cc vu 4.206 |+ 67 | ae 
Dublin 8. District, Electric 18] £987 | 100 |4. 117 | == 47 | 46 „ 31/267,489 | 52,050,949 | 7,077,372 
Dundee City Tramways .. .. „ 16 833 812 |+ 51 - 22 22 May 15 3: sd u Ex 
East Ham Corporation. » 19 898 748 |+ 50 + 1,870 | 25 25 | March 51) 36,652 | 15,689,658 863,816 
Glasgow Corporation | os 19 | 15,013 | 14,110 | + 903 | + 8,908A| 1443 | 143 May 31/756,480 |195,767,519 117,915,595 
Gloucester Corporation ........ | = — - — * 9 5) es P 2 * 
Halifax Corporation „ 15 2,445 | 1,695 |+ 752] — 354 | 33 | March 31 74,019 | 17,849,642 | 1,540,707 
Huddersfield Corporation ...... » 19| 1,/27 1,470 |+ 257| + 517 | 35 35 „ 3. 69,938 | 12,830,150 | 1,666.262 
Hull Corporation .............. | » 19 2,215 | 2,185 | + 26| + 616 27 26 „ 310 — — 
Ilford Corporation js — — — 14 - ced 10) EE жо = 
Ilkeston Corporation ^ 10 114 145 31 | = DU - 9 = ў = 
Kirkcaldy Corporation „ 26| 223 297 | - 73 | — 74 74 May 15 12,201 | 3,652,855 432,336 
Leeds Corporation „ 19 | 5,954 5,988 — 19 89 89 March 25 288,233 | 61,225,656 | 7,121,038 
Leicester Corporation — — — — = 42 | — [Dec. 31| 26,011 | 12,039,252 | 1,229,507 
Liverpool Corporation .......... „ 12 12,226 | 10,907 71.319 + 7,616 | 103. | 103 „  51/547,625 116,642,653 12,165,419 
Liverpool Overhead Railway ....| ,, 20 | 1,705 1,641 |+ 64 | = 355À 6571 6571 June 30 — | | а? 
London County Council ........ „ 12 17,287 | 13,740 43,547 750,467 — = у m x | E 
Lowestoft Corporation — | — iam — l — 6 5) Sept. 30 14,511 | 3,128,867 359,435 
Maidstone Corporation ........ zu: Yh 157 167 |- 10 — 24 2 — 4,710 850.121 112,227 
Manchester Corporation ........ „ 19 13.2.7 | 12,407 | + 810 = | 149 | 1314 March 31 631,856 125,900,875 114,125,124 
Nelson Corporation ,, 19 153 Kar BEBA a 21 A 31 | A 
Newcastle-on-l'yne Corporation.. ,, 19| 3,705 | 3,628 |+ 75 + 2,754 | 50 45 „ 31 197,849 | 43,069,934 | 4,326,152 
Newport (Mon.) Corporation .. .. 1 A = a 32 32 C: =. "e 
Oldham Corporation „ 20 1662 1163 |+ 497 + 9,521 — 34 „ 25 65,555 | 13,466,245 1,503,740 
Portsmouth Corporation » 19] 315) 2,506 — 644 — 29 „ 31 95,702 | 19,625,323 197,499 
Reading Corporation = | — — — як. = 334 ae г”. 24 d 
Rochdale Corporation .......... Бә T —2 — 64 44 „ 31 14,881 | 2857110 336,517 
Rotherham Corporation "Y P0111 $5 3 440 645 | — 205 = 94 73 íi 31 25,56 E | 5.251,472 593.054 
Salford Corporation E IBI 4,419 3,926 | + 495 = 101 „ 31 214, 11 39.213.550 4,884,590 | 
Scarborough Tramways Co. July 22 343 | — — а — 4) a — * 
Sheffield Corporation Aug. 20 4,817 | 4.579 |+ 258 + 4,769 а 52) o А " С 
Southampton Corporation ...... 25 30 | 1,161 | 1086 |+ 74 — 270 = 8 5 ne 
Southend-on-Sea Corporation.. .. July 5| 472 | 455 | -- 57| + 407 = 9 i. (5 Я a 
Stockport Corporation Aug. 18 1,129 | 697 | + 43? „У 104 „ SM ex 
Sunderland Corporation ........ 2184. 3f 1,424 |+ 304 + 623 = 20 "TL. 
Swindon Corporation .......... > AG DET res = EN 4; „з 4.989 1,315,757 102.751 
Wallasey U. D C l. S ERI 947 | 354 |+ 95| + £60 |1185 105 „ 31 38,768 7,412 881 778,851 
Warrington Corporation ......... july 15 542 332 | + 10| + 175 T | = „ 51 17057 | 4418.22 405,555 
West Ham Corporation .....|Aug. 17 2,250 | 1,152 | 41,098 46 8 6 2. S 15.773,74 1.237,165 
Wolverhampton Corporation.. „ 16 829 | 801 |+ 27 - 74 m E 3 | s a 
| | 
| | | | 
tAnd 98 mile of interlacing track. a Traln mile. b Per mile of single track. — AHalf-year's figures. 
8 


Cost 
2 
Receipts per car 
Pas- | Car | Mile of | mile, 
s'nger| mile. | track. 
d. | d £ d. 
098 1114 | 2,512 | 645 
1 |971 | L830 | 516 
118 1008 | 2.338b| 6:08 
ЗР 18 ж 
135 [1189 | 2,035 | 744 
ES Lm ^ - 
328 i319 | — |7 
113 11065 | 2,394 | 614 
1 32 xn 5,225 | 719 
m И M 2 
106 1048 | 2,914:8| 8014 
197 921 2058 | 676 
112 |972 | 3,782 | 844 
186 |6510 | 57,931 |3580 
101 |661 - |409 
94 | 949 | 250| — 
379 137à 942 | 7°33 
1:23 | 907 | 5,691 | 555 
64 [1018 | 2994 | 679 
— 110.12 — РА 
— |1155 | 2,085 | 856 
124 |971 | 1925 | — 
| 
775 |6:5191 — |7%49 
110 [10-02 | 3,351 | — 
1 979 — |482 
108 |968 | 2,638 | 6:48 
133 [1015 2.370 — 
119 |1073 | 4 293 | 699 
107 1098 | 3,957 | 791 
(116 1045 | 1886 | — 
117 1153 — 
12 | 9:24 | 1,102 | 792 
107 | 953 | 2612 | 7-49 
128 1029 | — = 
0:87 11535 | 1,371 
130 (11:94 | 3,271 | 754 
= 1955.1 ca ү т> 
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NOTES. 


Municipal Ownership.— Municipal enterprise has 
entered many fields of late years, but probably in no other 
place does it take a more diversified form than in Freiburg, 
Germany, which must rival Glasgow in this respect. 
Besides electric cars, lighting, and power, the local autho- 
rities deal in a theatre, restaurant, savings bank, pawnshop, 
farms, workmen's cottages, an undertaker’s business, and 
sundry details. One is inclined to wonder what the 
inhabitants do. 


Telephony to the Continent. —Commencing to-day, 
the subscribers of the National Telephone Company will be 
enabled to use the Anglo-French and Anglo-Belgian tele- 
phone services on the same conditions as Post Office 
subscribers. It has been found necessary to limit the 
scope of operations in the firet instance to the company’s 
exchanges in London and the chief exchange in each 
provincial town where Post Office subscribers are at 
present admitted to the through service. 


The South Wales Coalfield —A detailed map on а 
large scale has been prepared by Mr. G. E. Gordon, mining 
engineer, of Swansea, showing the collieries, works, eto., in 
the South Wales coalfield. Besides giving full particulars 
under these heads, the map indicates the railways and 
stations, canals, and the class of coal obtained. There are 
also diagrams showing the average prices of the last decade 
and the annual output since 1860. The work, which 
is admirably executed, shows the various centres 
clearly, and should be of decided value to engineers for 
reference. Incidentally, the numerous dots illustrative of 
the mines and works exemplify what an extensive and, at 
the same time, compact area the South Wales Power Com- 
pany have to work upon for the supply of energy for 
industrial purposes. 


Trade Marks.—Tho new Trade Marks Act, which 
will come into operation on April 1, seems likely to place 
this branch of legislation on a more satisfactory footing. 
The following definition has been drafted with a view to 
giving a wider range in the selection of trade marks: It 
shall mean a mark used or proposed to be used upon or in 
connection with goods for the purpose of indicating that 
they are the goods of the proprietor of such trade mark 
by virtue of manufacture, selection, certification, dealing 
with, or offering for sale.” A company will now, for the 
first time, be allowed to register its name if represented in 
a special or particular manner, these words being sub- 
stituted for “particular and distinctive manner in the 
existing Act. An important provision is made in Section 62, 
which enables associations to register special trade marks to 
be used by the various members of such associations for the 
purpose of guaranteeing a standard or mode of manufacture 
of particular goods. The registration of associated trade 
marks is another usefal provision, enabling an applicant to 
register the essential features of a label as separate trade 
marks. Section 41 enacts that registration shall after 
seven years be taken to be valid in all respecte, unless 
obtained by fraud or calculated to deceive. 


Electricity for Mining Marble.—One of the latest 
uses of electricity is for the mining of marble. This 
method has come much into favour in America, and it is 
estimated that in the State of Vermont alone the greater 
part of a million pounds has already been invested in 
electrical machinery and equipment for the quarries. While 
the marble industry was of moderate extent, steam derricks, 
drills, and locomotives answered the purpose, but the 


business rapidly assumed such dimensions as to render a 


change of method necessary, and electric power was intro- 


distance of more than four miles. 


duced. This was found to be particularly valuable for 
operating large cranes, greater efficiency and economy 
resulting. It has only been within the last year or two 
that electric channelling machines have been used, but, they 
have given so much satisfaction that their use is steadily 
increasing. The electrically - operated machine cuts on 
either side of it s channel from 4ft. to 10ft. deep and less 
than 2in. wide, whereas the steam type of channelling 
machine cut but one channel at a time. A single electric 
motor mounted on the machine and travelling with it 
operates the cutting implements, and also drives the traction 
gear of the machine. In addition, electrically-operated 
chisele, sand saws, buffers, and other devices are employed. 

A New Unipolar Dynamo. A German patent 
(No. 156,029) has been issued to Mr. A. Beringer for a 
unipolar dynamo of the type indicated in the accompany- 
ing diagram. An annular channel, R, with insulation 


MAGNET 


/ WINDING 
2 


sides and situated between the circular poles of a magnet, 
M, contains a conducting fluid which is set in rapid motion 


by the direct impact of steam through a set of nozzles. 


In contact with the top and bottom of this rotating fluid 


are two electrodes, which serve to deliver the current 
generated into the outer circuit. 


Submarine Signalling.—A further trial of submarine 
signalling by the Trinity House was made last week between 


the Trinity yacht Irene and the North Goodwin light- 
ship. A reference to the previous trial appeared in our 
issue of Aug. 18. The Irene" steamed out to the light- 
ship so that the signal bell might be heard at close quarters 


and then retired, marcuvring at the same time in order to 
bring the lightship first on the one side and then on the 
other to test the hearing of the signal at various distances 
and positions. The bell could be distinctly heard over a 
A notable phenomenon 
was observed on this occasion. Ata distance of over two 
miles the submarine bell could be distinctly heard without 
the aid of the transmitters and the telephone by merely 
placing the ear against the wood casing at the side of the 
ship below or to one of the stanchions on deck. Altogether, 
the proceedings were regarded as having fully maintained 
the claim of the system to be a practical aid to navigation, 
and the representatives of various cross-Channel services 
expressed a favourable opinion of its possibilities. Arrange- 
ments have just been made by the managers of the White 
Star Line to have the apparatus fitted in the Oceanic” 
and Baltic,“ and the Holland-America Line have also 
announced their intention of adopting it. 


Electrical Units and Standards.—aAs stated last 
week, the Elektrotechnische Reichsanstalt has called a 
conference, preparatory to the meeting of the International 
Commission of Electrical Units and Standards. This 
course is to be highly commended, and is in accord with 
the recommendations of the St. Louis International 
Electrical Congress, which advocated that the differences 
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in the laws of various countries in reference to electrical 
units should be considered by an international commission. 
This conference is expeoted to be held at the end of 
next month, and invitations have been sent to the 
Governments of Great Britain, the United States, 
France, Austro-Hungary, and Belgium. The object to be 
aimed at by such a body is that the units of the different 
countries should harmonise within commercial limits rather 
than that ideal theoretical definitions should be laid down. 
The present United States volt, for example, is about ‘1 per 
cent. less than that which is standard in some countries, 
and although this is a negligible quantity in many opera- 
tions it becomes appreciable when dealing with, for instance, 
incandescent lamps. With the modern attainments of 
electrical science it should be possible to fix an inter- 
national unit to within ‘04 or even ‘02 per cent. The 
movement is an eminently desirable one, and we trust that 
it will prove successful. 


East London College.—We have received a copy of 
the prospectus of this foundation for the Michaelmas term, 
which commences on the 18th inst. for day pupils and the 
25th inst. for evening students. In addition to affording 
a good general education there are courses in science and 
technical subjects, including electrical engineering. To 
these the governors have decided to add an arts section, 
so that the college may more completely fulfil its function 
as the University College for East London. In regard to 
the general scheme of education, a preparatory class, 
designed to meet the requirement of the London matricula- 
tion examination, has been formed to meet the needs of 
boys between the ages of 15 and 16 who have passed 
through a course of instraction in a secondary day school, 
but are not sufficiently advanced to take any of the 
prescribed college courses. Boys will not be retained in 
this class after 17 years of age. In July next the 
Drapers’ Company will award four scholarships tenable at 
the college for boys belonging to certain foundation schools, 
nine scholarships (six for males and three for females 
between 16 and 19 years of age) to be judged on the 
result of the London inter-collegiate scholarship science 
examination on Oct. 1, 1906, and six scholarships (three 
for males and three for females) to be judged on the result 
of the corresponding art examination. The general 
technological scheme of the foundation shows an excellent 
standard, and promises to be of great assistance to students 
in the area covered by the college. The electrical engineer- 
ing department comprises an excellent set of laboratories 
and workshops, and students are taken through a three- 
year course. 

Colonisation.—The address of the Rev. W. Cunning- 
ham, president of the Economic Science and Statistics Section, 
to that branch of the British Association dealt with 
“ Unconscious Assumptions in Economics.” After a general 
survey of economic history and conditions, the president 
discussed the possibilities of mining in the development of 
countries, and gave some excellent reasons for dissenting 
from the view that mining could never form a stable 
foundation for the building up of a community, although 
this was the opinion of such eminent authorities as Bacon 
and Adam Smith. He remarked that it would be wise to 
discriminate a little before adopting this conclusion, and to 
examine the condition of, for example, different parts 
of Spanish America separately. The richest mines of 
all—those of Peru—were situated on the arid slopes 
of the Andes, where cultivation was impossible, and 
there were insuperable obstacles to the planting of well- 
ordered and prosperous communities; but very different 
results were achieved in Mexico. These workings occurred 
on a plateau where cultivation and settlement were possible, 
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and the wealth which was obtained by mining reacted on 
the prosperity both of agriculture and manufactures. 
Extractive industry served to give a stimulus to that 
varied life, partly urban and partly rural, which is necessary 
for a community that hopes to take a real and independent 
place in the civilised activities of the world. It was foolish 
to jump to the conclusion either that mining gives a 
feverish and unhealthy stimulus, or that the Spanish system 
of regulation was incurably bad; we ought to distinguish 
carefully, and to try to learn from Spanish experience, 
both in South and in Central America, what were the con- 
ditions under which mining for the precious metals could be 
pursued во as to be not merely of temporary but of permanent 
advantage to the welfare of the community. 

Electricity versus Steam.—In the course of his 
address to the Richmond (U.S.A.) Railroad Club, Mr. A. H. 
Armstrong, of the General Electric Company, gave some 
interesting figures relative to steam and electricity as the 
motive power for railroads. The electric locomotives which 
the General Electric Company are constructing for the New 
York Central line to Mothaven are not designed to effect 
any considerable increase in the present schedule for steam 
trains, except that acceleration to neutralise the stoppage 
for changing from steam to electricity at the section is to 
be provided for. It is found, however, that the electric 
locomotives will develop at the rim of the drivers some 
3,000 h. p., or more than double the indicated horse; 
power of the largest steam locomotive on the line 
It is also calculated that the weight of the electric 
locomotive would not exceed 200,0001b., against 250,000Ib. 
for the typical steam locomotive. Mr. Armstrong 
gave a specific instance of the delusive tests sometimes 
advanced by steam railway engineers. Ona railroad ina 
Western State there is a 20-mile section where the grade 
causes the cost of fuel to aggregate about 70 per cent. of 
the entire operating expenses, besides which the locomotive 
repairs represent over £1,000 a year, or a third of the cost 
of the locomotive. The figure for fuel given by the rail- 
road engineer to an investigating electrical engineer was 
10 per cent. only of the entire operating expenses, this 
amount representing not the cost on the actual section but 
the average cost on the whole system. After further 
investigation the electrical engineer found that, by utilising 
the available water power for electrification of the section, 
a saving could be effected sufficient to pay 15 per cent. on 
the investment, sven with a service of only six trains a day. 
Farther examples were given by Mr. Armstrong to show 
that, apart from water power, there were many lines where 
electricity could be used with advantage. 


Patents.—We referred in our issue of March 31 to a 
memorial subscribed to by a number of eminent engineer- 
ing and scientific signatories, and also by some 40 patent 
agents, urging a modification of No. 10 of the patent 
regulations which came into force on Jan. 1. The 
petitioners expressed the opinion that the Act of 1902 was 
designed to afford, Loth to the inventor and the public, 
the benefit of an official examination as to novelty without 
incurring the serious risk of inflicting injury upon the 
inventor by refusing a patent for alleged want of novelty, 
or by making public adverse official opinions. As framed, 
however, Rule 10 appears to be based upon the assumption 
that the Patent Office is charged with the function of 
publishing an official opinion to the world by placing 
an endorsement upon the specification whenever it 
appears to the examiner or controller that no 
patentable invention is disclosed, instead of merely 
requiring the applicant to mention any prior speci 
fication, a knowledge of which might be deemed 
necessary to enable the public to form an accurate opinion 
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as to the validity of the patent. As we remarked in our 
previous reference to the subject, the oppressiveness of the 
regulation is accentuated by the fact that an examiner, or 
even the comptroller, while acting with the best possible 
intentions, might easily err in construing an invention as 
an anticipation when experts have disagreed upon similar 
points. It may be mentioned that a counter memorial was 
presented by 76 registered patent agents. The Board of 
Trade, in communicating their decision, intimate that, after 
consultation with the law officers, they see no occasion to 
alter the rule. The stringency of the regulation may con- 
ceivably be to the public interest in some cases, but its 
general tendenoy, we should say, is in the opposite direction. 
A well-established holder of a patent could hold it over the 
heads of others, and virtually coerce them into selling him 
their grants on terms favourable to him, with the alterna- 
tive of paying him a royalty. Taken altogether, it is to be 
hoped that additional experience of the operation of this rule 
will induce the authorities to reconsider their decision. 


Engineering in South Africa.—The address to the 
Engineering Section of the British Assoclation by Sir Colin 
Scott Monorleff, the president, dealt chiefly with the subject 
of irrigation. Tracing the methods from their primitive 
origin to modern practice, he dealt with pumps, windmills 
and artesian wells, but we are rather disappointed to find 
that he made no allusion to electricity, which has been 
employed for irrigation in certain parts of the world, includ- 
ing California, one of the places dealt with by Sir Colin. 
Pumps worked by steam power are extensively used by 
cotton growers on the banks of the Nile. Where wind can 
be relied on, the windmill is a very useful and cheap means 
of raising water. But everything depends on the force and 
reliability of the wind. In the dry Western States of 
America, wind power is largely used for pumping. Wind 
is of little use if its velocity is less than six miles an hour, 
but it can be utilised to a considerable extent in the 
regions just mentioned, where the average velocity is eight 
miles an hour. As, however, windmills should discharge 
their water into a tank, irrigation cannot go on without 
cessation day and night, and the mill may be pumping its 
best when irrigation is least needed. In America it is 
found that pumping by wind power costs about two-thirds 
that of steam power. With a reservoir, five to fifteen 
acres may be kept irrigated by a windmill; without a 
reservoir, three acres is as much as can be depended upon. 
Windmills attached to wells from 30ft. to 150ft. deep cost 
from £50 to £70, The windmill has done useful work in 
this field, but its area is limited, and much less than that 
promised by electricity, which may be expected to come in 
for more attention in the future. Speaking of artestan 
wells, Sir Colin said that so far they had not 
proved of great value for irrigation. In the State 
of California there are reported to be 8,097 artesian 
wells, of a mean depth of 210ft., discharge ‘12 cubic 
feet per second, the cost on an average being £50. Thirteen 
acres per well is accounted a large output. The speaker 
remarked that where water had to be raised on to the field 
there was an outlay of human or mechanical power that 
might be saved if the water could be brought to flow over 
the fields by gravitation. Where this is not possible elec- 
trical transmission of energy for pumping purposes may 
reclaim many districts. 

Worm-Geared Traction Motors.—The Maschinen 
Fabrik Oerlikon has recently repeated the experiment of 
employing worm gear with traction motors.  Earller 
experiments in this direction proved unsatisfactory, 
principally because the worm gearing available at that 
time was not sufficiently well made to give a high efficiency, 
and also because, with the rigid connection between motor 


and gear which was employed, the shocks and consequent 
wear proved excessive. These difficulties have been largely 
overcome in the recent construction, and an experimental 
car containing two 20-h.p., 1,200-revolution, worm-geared 
motors gave very satisfactory resulta. The motors only 
weighed 675lb., in place of 1, 460lb. each, which would 
have been the case if ordinary single-reduction spur gear 
and 500-revolution motors had been used. The gear ratio 
was 12 ; 1, the worm being of hard steel, with a triple 
thread having a pitch diameter of 3in. and a pitch 
of ‘45in., whilst the worm wheel had a cast- iron 
hub with phosphor - bronze toothed rim attached] 
a pitch diameter of 18'3in. and 36 teeth. The motors 
were rigidly fixed to the car frame in accessible posi- 
tions, and were connected to the worms through double 
flexible couplings, which allowed the necessary freedom of 
motion for the car springs. The worms and worm wheels 
are arranged on the outside of the car wheels, and run 
completely enclosed in oil baths. The end thrust is taken 
up on ball bearings. The gear was found to have an 
efficiency exceeding 90 per cent. for all loads between one- 
fifth load and full load, as is shown by the curves in the 
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accompanying diagram, which we reproduce from the 
Elektrotechnische Zeitschrift. The wear and the cost of 
upkeep proved to be less than with the ordinary spur gear, 
and the running was practically noiseless and free from 
shocks. 


New Publications.—The Proceedings of the American 
Institute of Electrical Engineers, dated August, contain 
the discussions on Measuring Instrumente," “ Time-Limit 
Relays,” and ‘Duplication of Electrical Apparatus to 
Secure Reliability of Service.” There із also a paper by Mr. 
C. E. Waddell, entitled The Preservation of the Southern 
Appalachian Streams: A Forest Problem."—The Bulletin 
of the Imperial Institute contains reports upon a number 
of commercial matters, including rocks and minerals from 
the British Central Africa Protectorate, rubber in the East 
Africa Protectorate and Madras, the occurrences and uses 
of minerals containing thorium, and tbe utilisation of 
pest.—Messrs. P. S. King and Son have issued at 
the price of 1s. a report embodying “A Comparison 
of the Brassworkers of Berlin and of Birmingham, 
compiled by Messrs. R. H. Best, W. J. Davis, and 
C. Perks. The object of the authors’ investigations was 
to ascertain whether the brassworkers of Berlin have 
succeeded in attaining a more desirable physical and 
industrial life than that led by the brassworkers of 
Birmingham.” Their lengthy tour of inspection has highly 
impressed the authors with the sanitary condition of the 
German capital, and there are chapters dealing specifically 
with ' The Education of the Child of the Brassworker ” ; 
" The Temperance Question”; Trade Conditions"; 
" National Compulsory Insurance: Sickness, Old Age, 
and Infirmity "; and Institutions.“ Tbe authors, without 
pronouncing a positive decision, obviously consider that 
Berlin does not suffer by the comparison. The publica- 
tion affords an interesting study of the sociological and 
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economic conditions prevailing in one of the most 
important metal industries.— In response to numerous 
applications for copies of his paper on Lightning Con- 
ductors,” read before the Birmingham Electric Club and 
other institutions, Mr. W. Н. Whitehouse, of 574, Waterloo- 
street, Birmingham, has had an edition of the paper printed. 
It contains a highly interesting review of the evolution of 
the lightning conductor upon the usually accepted lines, 
leaving it for Sir Oliver Lodge and the Lightning Research 
Committee to introduce new phases.— We bave received 
from Messrs. Archibald Constable and Co. volumes 
2 and 3 (price бз. each) of National Engineering 
and Trade Lectures,” edited by Mr. B. H. Morgan. In 
No. 2 Mr. P. R. Bjórling deals with British Progress ia 
Pumps and Pumping Engines,” while in volume à Mr. 
C. E. Brackenbury treats of British Progress in Gasworke’ 
Plant and Machinery.” 


Iron and Steel Institute —The arrangements have 
been practically completed for the Sheffield meeting, which 
is to be held on the 26th, 27th, 28th, and 29th inst. The 
following is a revised list of the papers that have been 
offered: The Wear of Steel Rails on Bridges," by Mr. T. 
Andrews, F. R. S.; The Metallurgical Department of 
Sheffield University," by Prof. J. O. Arnold; The Thermal 
Transformation of Carbon Steels,” by Prof. J. O. Arnold 
and Mr. A, McWilliam : The Nature of Troostite," by 
Dr. Carl Benedicke ; The Occurrence of Copper, Cobalt, 
and Nickel in American Pig Irons," by Prof. E. D. 
Campbell; “The Transformations of Nickel Steele, 
by M. L. Dumas; Steel for Motorcar Construction, 
and on Vanadium Steele,” by М. L. Guillet; 
“The Presence of Greenish-Coloured Markings in the 
Fractured Surface of Test-Pieces," by Capt. H. G. Howorth, 
R. A.; “Overheated Steel,” by Messrs. A. W. Richards and 
J. E. Stead, F. R. S.; Segregation in Steel Ingots,” by Mr. 
B. Talbot; ' A Manipulator for Steel Bars" by Mr. 
Douglas Upton ; and The Influence of Carbon on Nickel 
and Iron," by Mr. G. B. Waterhouse. Members who intend 
to take part in the discussion will, on notifying such inten- 
tion to the secretary (Mr. Bennett H. Brough), have copies 
of the papers forwarded to them a week in advance, as far 
as that may be possible. The Housing Committee of the 
Sheffield Reception Committee are making arrangements 
for the accommodation of members, but it has been 
found necessary to limit the invitations to the 
fair sex, and hospitality cannot therefore be extended 
to more than one lady per member. The chairman 
of the executive committee is Colonel H. Hughes, 
C. M. G., and Mr. F. Huntsman is hon. treasurer; 
Mr. J. Rossiter Hoyle, vice-chairman; and Prof. J. O. 
Arnold, Mr. A. McWilliam, and Mr. John Wortley, hon. 
secretaries. The hon. secretaries’ office for the registra- 
tion of addresses, issue of badges of membership, pro- 
grammes, invitation cards, etc, will be in the Cutlers’ 
Hall, Sheffield, where arrangements will be made for the 
dispatch of letters and telegrams (telegraphic address: 
Irosamente, Sheffield), and for the use of the telephone 
To the list of firms who will be pleased to receive members 
desiring to see their works the name of Messrs. Davy Bros., 
Limited, engineers, Sheffield, should be added. By the 
courtesy of the committees of the Sheffield Club, of the 
Sheffield Conservative and Unionist Club, and of the 
Sheffield Reform Club, the privileges of honorary member- 
ship will be extended to members during the meeting. Those 
desirous of availing themselves of this kindness are requested 
to intimate to the secretary of the institute to which of the 
clubs they would prefer to be elected. By the courtesy of 
the Great Western, the Midland, the Caledonian, the 
London and North-Western, the Great Northern, the Lanca- 
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shire and Yorkshire, the Great Central, and other railway 
companies, return tickets to Sheffield at a single fare and a 
quarter, available from Sept. 23 to Sept. 30, will be issued 
from London and provincial towns on production of a 
voucher signed by the secretary, which will be forwarded 
on application. 

Mathematics in Science. — The address deli- 
vered by Prof. A. R Forsyth, president of the section, 
to the mathematical and physical branch of the British 
Association comprised an extremely interesting review of 
the history of mathematics in relation to science. He 
alluded to the work of Bacon, Descartes, Copernicue, 
Galileo, Halley, Leibnitz, Kepler, Newton, S:okes, Maxwell, 
and others, and after tracing the development of astro- 
nomical science, he referred to the progrees of physics, which, 
alike on the mathematical and the experimental eide, bad 
been no less remarkable or unrestricted. The elaborate and 
occasionally fantastic theories of the eighteenth century in 
such subjects as light, heat, even as to matter itself, were 
rejected in favour of simpler and more comprehensive 
theories. There was one stage when it seemed as if the 
mathematical physicists were gradually overtaking the 
experimental physicists; but the discoveries in electricity 
begun by Faraday left the mathematicians far behind. 
Much had been done towards the old duty, ever insistent, 
of explaining new phenomena, and the names of Maxwell, 
Weber, Neumann, and Hertz need only to be mentioned in 
order to suggest the progress that has been made in one 
subject alone. We need not hesitate,” he proceeded, 
"to let our thoughts couple, with the great physicists 
of the century, the leaders of that brilliant band of 
workers upon the properties of matter who carry us on 
from wonder to wonder with the pssesge of each 
successive year.” Farther, it had been an age 
when technical applications have marched at a 
marvellous pace. So great had been their growth that we 
were apt to forget their comparative youth; yet it was 
only the middle of the century which saw the awakening 
from what now might be regarded as the dark ages. Nor 
was the field of possible application nearing exhaustion: on 
the contrary, it seemed to be increasing by reason of new 
discoveries in pure science that yet will find some beneficent 
outcome in practice. Invisible rays and wireless telegraphy 
might be cited as instances that were occupying present 
activities, not to speak of radium, the unfolding of whose 
future was watched by eager minds. One gap in this 
subject strack the professor. There were great histories of 
mathematics and great histories of astronomy, but һе 
could find no history of physics on the grand scale. Some 
serviceable manuals there are, as well as monographs on 
particular topics; what seemed to bim to be lacking 
was some comprehensive and comparative survey of 
the whole range. The history of any of the natural 
sciences, like the history of human activity, is not merely 
an encyclopedic record of past facts; it reveals both the 
spirit and the wealth which the past has bequeathed to 
the present, and which, in due course, the present will 
influence before transmission to the future. Perhaps all 
our physiciste were too busy to spare the labour needed for 
the production of a comprehensive history, yet he could not 
help thinking that such a contribution to the subject would 
be of great value, not to physicists alone. Dealing with 
the inter-relation between mathematical physics and pure 
mathematics, the professor stated that they had given 
much to each other in the past, and would do so in the 
future, in doing which they would take harmonised action 
in furthering the progress of knowledge. 


Artom's Method of Wireless Signals.—Acting on 
& suggestion, made by Prof. Righi in the course of a 
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mathematical investigation, that two rectangular seta of 
electrical waves of the same amplitude, frequency, and 
with a phase displacement of one-quarter wave-length, 
would set up circularly-polarised vibrations, Prof. Artom 
decided to attempt the practical application of such an 
arrangement to wireless telegraphy purposes. If the 
theoretical requirements are completely fulfilled, the 
circularly - polarised waves will be set up іп a given 
direction, this direction being at right angles to the 
centre of the plane in which the oscillations ocour. The 
method employed for producing the two fundamental 
sets of waves is the same as that commonly employed 
for producing rotating magnetic fields. Thus, in Fig. 1, 
by suitably proportioning the self-inductions, resistances, 
and capacity, the currents in the two branches, M N and 


Fio. 1. 


N Р, can be made equal (J,=J,) but different in phase 
by 2 If the voltage difference between N and P be V, 


and V is represented by the line O V in Fig. 2, the current 
J, will be represented by tbe line O J, at right angles to 
О У and equal to 27 4 C V. If т, is the ohmic resist- 
ance and L, the self-induction of N P, the value of Jy is 


Туа Jo will have a phase angle relatively 
to O V of such а value that the tangent of the anglo = 
2 I. When2rn L, is made equal to 7, this angle is 


7 . 
45deg., and, as is seen in Fig. 2, the current Ja, which is 
the resultant of J} and J., is equal to J», and is at an angle 
of 90deg. to the latter, provided that Je is given the value 
2 J, cos 45deg. This value is attained when 4 т? n? L, C 
= 1—i¢, when the circuits are in resonance. When these 
conditions are fulfilled, the currents Ja and J, will produce 
a rotating field. Prof. Artom arranged the three ends, 


Fic. 2. 


M, N, and P, of the eircult at the corner of a right-angle 
triangle with two equal sides (Fig. 5), and by selecting the 
proper values for the self-induction, S, and the capacity, C, 
obtained equal discharges between N and P and between 
N and M, with a phase difference of 90deg. The effect of 
the magnetic rotating field was practically dissipated by 
the excessive hysteresis losses which occurred at the high 
frequencies employed, but the electrical rotating field waa 
readily observed. Thus, light glass shades supported on 
fine glass points were set in rotation when placed six or 
seven inches from the oscillator (supplied with 80 volts 
5 amperes). When the connections were changed s0 
tbat MN in place of PN formed part of the resonant 


circuit, the rotation of the glass shade was reversed. 
In order to avoid the disturbing effects of leakage 
at the spark gap, air wires were employed later. 
These air wires or antenne consisted of single wires, but 
better still are systems of wires, of exactly equal length, 
connected direct to the spheres M and P, and set at right 
angles to one another, as in Fig. 4. In this way two equal 
sets of waves are sent out with a phase displacement of one- 
quarter wave-lengtb, combining to produce circularly- 
polarised electromagnetic wires advancing along an axis set 


$ N 


P И 
Fro. 3. 


at the centre of the cross-point of the wires and at right angles 
to their plane. In place of a phase displacement of 7 it 


is possible to obtain a rotating field and circularly-polarised 
waves with any other phase relation $ between two sets of 
waves of equal amplitude, provided that the antenne are 
crossed at an angle of (r- ф). In conclusion, Prof. Artom 
gives particulars of some interesting practical testa carried 
out in the years 1903-4 in connection with the Italian 
navy. When signalling between S. Vito and S. Bartolomeo, 
in the Gulf of Spezzla, over a distance of 24 miles, the stations 
at Varignano and Palmaria, lying a few miles out of 
the direct line, were quite unaffected. Signalling between 
Rome and Anzio (38 miles) clear records were obtained so 


Fic. 4. 


long as the axis was correctly directed, but ceased as soon 
as the radiator was directed on Sardinia. When signalling 
from Rome over 75 miles to the island of Ponza, the 
energy required to transmit readable signals could be 
trebled without making it possible to obtain records on the 
island of Maddalena (to the north of Sardinia), whilet when 
signalling between Rome and Maddalena (165 miles) no 
signals could be obtained at Ponza. When sufficient energy 
for 180 miles in the direction Rome-Maddalena was applied, 
signals could only be obtained for a distance of 60 miles in 
the direction Rome-Ponzs. Shorter antennæ were aleo 
found sufficient in these tests. For the above 165-mile 
atreteh, for instance, wires only 100%, high were employed. 
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THE FIFE ELECTRIC POWER COMPANY. 


The ploneering station of the above company was formally 
opened on the 16th inst., and we gave a brief description of 
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and Co., we are now able to lay before our readers more 
particulars of the work which has been done towards the 
development of power supply in the county of Fife. It 
will be remembered that the Fife Power Company's Bill 
was passed during the parliamentary session of 1905, the 
company being authorised to supply pone to individual 
consumers outside the area of supply of existing authorised 
distributors, and also to supply in bulk to authorised dis- 
tributors within the power company's area. This area 
Includes the whole of the county of Fife, certainly the most 
important industrial area in the East of Scotland, the 504 
square miles being studded with collieries, textile mills 
brick and lime fields, quarries, and engineering and iron 
works. These industries are, moreover, 80 situated as to 
receive the utmost benefit from an electric supply company 
operating on modern principles, for they are for the most 
part scattered rather than grouped closely round any one 
centre, a condition pointing clearly to high-tension trans- 
miesion. Another great outlet which the company will no 
doubt find, is supply to local authorities mainly for lighting 
purposes. A glance at a map will substantiate this, for it 
will be seen that in the whole area there are at present but 
two towns—viz., Kirkcaldy and St. Andrewa—which have 
their own generating stations, the former having both 
lighting and tramways, and the latter lighting only. In 

ew of the great number of towns of small medium size 
in the county, a large demand may certainly be looked for 
from this source. 

In the scheme as presented to Parliament the sites of five 
generating stations were given. Up to the present, however, 
the work on these sites has not been commenced, and the 
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Fia, 1. —Block Plan of the Site of the Fife Power Со. at Dumfermline, showing Pioneer Station and proposed extensions. 


the ceremony in our issue for Aug. 18. Through the 
courtesy of the consulting engineers, Messrs. Bramwell and 
Harris, and the chief contractors, Messrs. Brace Peebles 


station opened near Dumfermline is really a pioneer station 
to meet the demand in the surrounding neighbourhood. 
This is indicated by the block plan of the site (Fig. 1), 
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which shows that after the present buildings have been 
filled with machinery a 30,000-h.p. station will be equipped 
near by. The capacity of the site would not then be 
exhausted, as there is room for a plant of even double the 
above capacity. The large units which are now possible 
will enable an extremely economical station to be erected, 
as the coal and water facilities of the site are excellent. 
At present the coal is not taken directly into the boiler- 
room, but is delivered from the railway into a coal bunker, 
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the supervision of Messrs. Bramwell and Harris, the con- 
sulting engineers of the company. The general arran 
ment of the same can be seen from Figs. 3, 4, and 5, which 
give respectively the plan of the station, a sectional eleva- 
tion of the buildings, and a section to show the arrangement 
of tho plant. The boiler-house is at present equipped with 
four large Lancashire boilers, each capable of evaporatin 
8,5001. of water per hour, fitted with superheaters. Ewh 
boiler is 30ft. long over the end plates, and has an inside 
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Fics. 5 AN p 4,—Plan and Sectional Elevation of the Fife Power Station. 


from which small tracks carry the coal into the atokehole. 
The details of this coal bunker can be seen in Fig. 2. - The 
works adjoin a branch of the North British Railway, which 
runs along the high embankment seen to the right of the 
plan (Fig. 1). The town loch, which is close to the works, 
is looked upon as likely to afford a supply of condensing 
water for the large station when erected. 

This power station erected at Townhill, near Dunferm- 
line, has been built and equipped complete by Messrs, Bruce 
Peebles and Co, of Edinburgh, to the plans and under 


diameter of shell of 8ft. 6in. 


The working pressure is 
160lb. per square inch. Two fire flues are fitted as usual, 
the vertical centre lines of these fiaes being placed 
aft. 1lin. apart, and the horizontal line being placed 5}in. 
below the centre of the boiler. The external diameter of 
the fire flue is 3ft. 71in. except for the two last rings at 
the back; the inner one of these rings is conical, diminishing 
from 3ft. 71in. at its front end to 3ft. 1]in. at its back end, 
where it joins the last ring, which is also 3ft, 14іп, diameter 
in each flue, Towards the back there are placed six 
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Galloway tubes at angles of 60deg. alternately on esch | induced-draught apparatus is relied on to give the necessary 
side of the vertical centre line. Each boiler is provided | draught. It is claimed that by this system the steaming 
with the customary valves, pressure and water gauges, | capacity of the boilers is increased considerably above 
blow-off cock, etc. The superheater is of sufficient | normal working capacity without damsging the ire 
eapacity to impart 60deg. of superheat to the steam pro- Moreover, that the cheapest kind of fuel can be thoroughly 
duced by the boiler when evaporating the full 8,500]b. | barned, thus practically abolishing the smoke nuisance. 
weight of water per hour. The draught being mechanically produced is independent 

The pipework was sub-contracted by Messrs. Bruce | of any atmospheric conditions, and the system is more 
Peebles to the Sir Hiram Maxim Engineering Company, and | elastic in operation than natural chimney draught, which 
is of standard construction. The steam - main is on the ring | enables the fireman to regulate the supply of steam as 
principle, and is constructed of welded solid-drawn steel. | desired. 
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А Tin. pipe is taken from each boiler stop valve to the | The plant consists of Sturtevant steel plate exhausting 
superheater with a by-pass, and this is conducted into the | fan, provided with patent water - jacketed bearings by 
main heater in the boiler-house. This heater has to crose | means of which the fan is kept in perfect working order 
over pipes to a smaller heater in the engine-house, steam | when handling gases at temperatures varying from 150deg. 
separators being provided at the point where the cross-over | to 80deg. Е. The fan is connected to the base of the 
points connect the engine-house main; the steam is taken | iron stack by a mild-steel connection, and the outlet 
from the upper side of this main direct to the separators on | from the fan is connected to the stack, which is outside 
the engines. The exhaust of the four engines are con-| the roof of the boiler-house. Regulating dampers are 
nected to the main exhaust pipe of riveted steel 20in. in | fixed to these connections, so that, if desired, the boilers can 
diameter, which is carried up outside the engine-house and | also be worked with natural draught. The motor driving 
terminates at the exhaust head. Condensing arrangements | the fan is provided with patent controller fitted with auto- 
are not at present installed. The water supply is drawn ' matic no-load and overload releases, and capable of regulating 
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Fic 54 —Section of the Engine Room, showing Pipework. 


from an overhead feed tank, which is fed by a Peebles | the speed of the fan from 350 r. p.m. to 420 rpm. as 
motor-driven pump from a reservoir outside the station, | desired. The fan being connected to the extreme end of 
shown in the exterior view. The water can be delivered | boiler flues, close to the base of chimney, when in operation 
from the overhead feed tank either direct to the boiler or | creates a partial vacuum in the flues, and thus draws the 
through the economiser. The blow-off and feed pipes are | air through the fires in the boilers, the desired vacuum 
carried along a trench in front of the boilers as usual. The | being maintained according to the speed of the fan. The 
boilers are also fitted with ejectors, which act as а stand-by | economieer, which, in connection with all the other auxiliary 
feed. All high-pressure valves are of Messrs. Hopkinson’s | apparatus, is driven by a Peebles continuous-current motor 
make. driven from tbe exciter sets, is of standard construction, 

As will be seen from the plans and from the photograph | consisting of 144 tubes arranged in two groups of 72 tubes 
(Fig. 6), а tall chimney has not been built for the present | each, six tubes wide. The tubes are 9fc. long and ain. 
station, Instead of this a low steel stack is used, and | internal diameter, being forced into the top and bottom 
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boxes by hydraulic pressure, the joints being metal to metal. | the Willans type, manufactured at Mosers. Willans and 
-Self-acting күр with overlapping joints and chilled | Robinson's Rugby works. The alternator engines (Fig. 7) 
edges are provided. The economiser works at an ordinary | are of the triple-expansion three-crank type, which give 


Fic. 6, —View of the Top of Boilers, showing Electrically-Driven Induced-Draught Fans. 


pressure of 1501Ь. per square inch, and it is, moreover, во 
arranged as to deal in a satisfactory manner with cold feed 
water—i.e, water at about 50deg. E., and when supplied 


such excellent results as regards parallel running. The 
exciter engines (Fig. 8) are of the two-crank compound 
type. To each of the two main engines is coupled a 
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Fic. 7.—The Engine Room of the Fife Power Station, showing Willans-Peebles Three-Phase $,000-voit Generators. 


with water at this temperature there is no sweating of the | 400-kw. Bruce Peebles two-phase alternator running at 
tubes. 50 periods and 3,000 volts. This output is given on a 

The engine-room equipment is shown in Figs. 7 and 8. | basis of the temperature rise after six hours’ full-load 
As will be seen from these that all the engines are of | ran not exceeding 60deg. F. As regards regulation, the 
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engine governor is so effiolent that the speed of the set will | type. The two exciter sets consists each of a Peebles- 
not rise above or fall below the normal by more than 5 per | Willans 45-kw., 110-volts, continuous-current combina- 
cent. momentarily or 2 per cent. permanently when full | tion, and these are used for excitation for the main alter- 
load of thrown off or on. The alternators are of the firm's | nators and also for§driving the various subsidiary motors 
standard construction with rotating fields. The field poles, ' about the plant. 


— — — — — — 
к. 8,—The Willans-Peebles Direct- Current Generators for Excitation and Auxiliary Motor Circuits, 


which are bolted to the rim of the magnet wheel, are, The main switchboard (illustrated in Figs. 9 aud 10) 
wound with bare copper strip on edge, adjacent layers | includes two alternator panels, each of which has an exciter 
being insulated by special paper. As the windings and | panel bencath it, a synchronising pane), and three oom- 
field coils all round the magnet wheel are in series, and as | plete feeder panels. Two sets of ‘bus bars are provided, 
there іа a considerable number of turns on each pole, it | lighting and power bars being normally separate. Either 
will be seen that the voltage between turns of the winding ! alternator can be plugged to either separate bar. As will 
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3 SETS OF FEEDER PANELS THUS 2 CENERATOR PANELS 
Fig. 9.—Front and Side Elevation of the Main Three-Phase Switchboard of the Fife Power Co. 


is very small indeed, so that the special paper used provides | be seen from the photograph of the back of the board, bars 
ample insulation. This method of winding gives a very | and connections of opposite polarity are separated by sub- 
handsome mechanical job. The armatures are stationary, | stantial slate partitions, aud fireproof insulation is used on 
and are built up of stampings of soft iron, having nearly | all insulator conductors. Esch feeder panel consists of 
closed slots formed at the periphery. The windings are | three sub-panels, two of which are normally in use, while 
dis in these slots and insulated with presspahn, mica, | the third is a spare. This third panel controls an addi- 
and special varnish. The winding is of the two-phase | tional lead, which may be plugged to the bus bars and 
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ewitched into service should one of the others break down. 
As usual, the alternating panels are arranged on the right- 
band side facing the rd, the synchronising panel in 
the middle, and the lighting and power feeders to the left. 
Each alternator panel is provided with four plugs, two 
ammeters, and circuit breaker, while the adjoining exciter 
panel is provided with a vertical ammeter, shunt-breskin 

switch, rheostat, and wattmeter. The synchronising pane 
is provided with voltmeters for the incoming alternator, 
and also one each for the lighting and power bus bars. In 
addition, synchronous voltmeter and lamps are provided, 
and an oil switch for coupling the incoming alternator to 
either set of bars. Each feeder panel is provided with an 
ammeter, pilot voltmeter for each phase, lamps and circuit 
breaker, also plugs for plugging in spare feeder. All circuit 
breakers are of the oil type. In addition to the main 
board, there is a small exciter board consisting of three 
panels. An interesting feature of the main board which 


Fra. 1.—View of the Back of the Switchboard. 


may here be mentioned, is that the lamps shown above the 
circuit breakers indicate from a distance whether the 
circuit breaker is closed or not. These lamps are operated 
by exciter current, and are switched on or off by auxiliary 
contacts on the circuit breaker itself. 

The station is now completed, and a considerable number 
of mains have been laid to supply works in the Dunfermline 
neighbourhood. The whole of these mains have been 
supplied and laid by the Caliender Cable and Construction 
Company, who have used for the purpose 0'1 square inch 
concentric, high-tension, fibre-insulated, lead-sheathed, steel- 
armoured cable. It has been laid direct in the ground, 
three being in one trench at a suitable distance apart, with 
marker board 3in. above. 

The company are now supplying power to several works 
in the Danfermline district. Further developments of the 
system, both as to supply in bulk for lighting and also to 
tramways, are likely to be arranged more promptly now 
that a supply is available. 


ERITH ELECTRIC TRAMWAYS OPENING. 


The opening ceremony of the Erith tramways on Satur- 
day last was attended by a large company, including тоне 
sentatives from nearly all the London daily papers. 
showed the interest taken in the system, which is a link in 
what will eventually be a large tramway network extending 
from London down through a large area in Kent. The 
company met at the car-sheds on the Walnut Tree-road, 
Erith, at 10.45 a. m., and had a good opportunity of inspect- 
ing the tramoars, the car-sheds, as well as the workshops 
and the offices from which the Erith tramways will be con- 
trolled. Before starting on the decorated cars to npe 
the lines, an address of welcome was given by Mr. 
F. A. Stone, J.P., the chairman of the Erith Urban 
District Council, who afterwards declared tho tramways 
open for public traffio. A procession of four decorated 
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The Anchor Rail Joint used on the Erith Tramways 


ears then went along the three routes, which are shown 
in the map given on p. 258 of our last week's issue. 
The first route to be traversed was that along the Lower- 
road to Abbey Wood. On this is the bridge over the 
South-Eastern Railway and road diversion which replaces 
the previous level crossing. The construction of the bridge 
and the laying-out of the approaches form an engineerin 

work which was greatly admired, and which will be o 

great value to the general users of the road quite apart 
from the tramway passengers. The view from the top of 
the bridge commanded nearly all the manufacturing works 
of Erith, and showed what great possibilities there are for 
development in this direction now that cheap power and a 
convenient tramway system are available. er going to 
the Abbey Wood terminus the car returned to the power 
station, and the guests inspected the same. We were par- 
ticularly struck with the improvements which had been made 
by the extension of the engine-room. The front of the high- 
tension switchboard, on which the instruments and controlling 
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handles are placed, has been moved back, and stands in open- 
ings in what was originally the outside wall of the station. 
The high-tension switch and fuse gear is now contained in 
an extension to the building. It is greatly to the credit of 
the electrical вршеа, Mr, G. E. Heath, that the moving 
of the switchboard and changing over of all the high-tension 
gear and connections were made without the slightest 
nterruption to the supply. After inspecting these works, 
the other two routes to the Northumberland Heath terminus 
and to the North End terminus respectively were traversed. 
The cars travelled smoothly over the lines, and there was 
no hitch whatever during the trial run. 

At 1 p.m. the company adjourned to the Public Hall, 
where an inaugural lunch was held, to which ladies were 
invited. The chairman of the Council, Mr. F. A. Stone, 
J.P., presided, and proposed the usual loyal toasts. Eight 
other toasts were on the lists, and two more informal ones 
were added, so that the speechmaking was not lacking in 
quantity. 

The Mayor of Woolwich proposed Success to the 
Erith Tramways,” and hoped that the London County 


with London, and when that day arrived their tramways 
would be a certain success. Until that time arrived they 
must trust to the loyalty of the citizens to make it pay. 
They were glad to be linked up at all events with Bexley, 
although they had not secured through running powers 
yet. They hoped to secure them, and when that day 
arrived it would be a benefit both to Bexley and to Erith. 

Councillor H. Cannon complimented Messrs. Hawtayne 
and Zeden on the work they had done as а 
engineers to the Council. Neither time nor trouble 
been spared to make the system a success. 

Mr. W. C. Hawtayne responded on behalf of the firm, 
and gave credit to the individual members of his staff who 
had been responsible for the different sections of the work. 
He presented the chairman of the Urban District Council 
with a bandsome silver bowl as a memento of the occasion. 

The contractors, the Electric Lighting and Tramways 
Committee, the officers of the Council, the guests, the 
Press, and, finally, the chairman were all duly toasted. 

Mr. Hawtayne wat presented with a free pass over the 
Erith tramways by Councillor Grey, and in returning 
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Lay-out of Special Work at the Crossing near the Council's Office at Erith. 


Council would soon complete the tramways they had 
powers to construct in the south-eastern side of London, 
and that people would then be able to travel through to 
Gravesend without a change of car. He thought the 
work would be undertaken as soon as the Greenwich power 
station was completed. As regards power supply, he was 
not elear as to the advisability of the London County 
Council making themselves responsible for supply outside 
their area, but thought that one great station might be 
constructed by a combination of the Councils of Bexley- 
heath, Erith, Dartford, and Gravesend. The costs would 
be lowered by such a combined scheme, and transit would 
be cheapened. He hoped the profitable stage of tramway 
undertaking would soon be reached, and that on the com- 
pletion of the connections to London produce as well as 
passengers would be carried, | 

The Chairman, responding to the toast, said it had 
naturally been a great labour to bring the tramways to the 
state 26у were іп that day. The Council had devoted a 
ood deal of its time to the Y esa for some three years. 

hey felt, as the Mayor of Woolwich had pointed out, that 
the London County Council should link up their tramways 


thanks expressed the hope that the pass would in time be 
available to Gravesend, if not to Maidstone and Dover. 
The company then adjourned to witness an interesting 
trial of the Westinghouse magnetic brake which was made 
on the heavy grade of Walnut Tree-road. A oar was 
allowed to run down this grade with the trolley off the 
trolley wire and with the controller handle in such a 
position as to give the maximum braking effect. 
Starting from rest, the car reached such a speed that the 
motors began to generate, which applied first the slipper 
brake on the rail, and then by the drsgging action 
of the slippers the wheel brakes were applied. These 
stopped the car, but the brakes were again released as soon 
as the current ceased. The whole cycle took place while 
the car was travelling down about 5ft. of the hill. This 
alternate starting, braking, stopping, and starting again 
clearly showed how sensitive the braking arrangement was. 
A speed of about one mile per hour was sufficient to make 
the motors act as generators and to apply the slipper 
brakes. A further trial was made in which the car was 
running down the grade at full speed in order to see how 
far it would run if the brakes had been applied, as would 
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be the case for an emergency stop. In spite of & runnin 
speed of about 15 or 16 miles an hour, the саг was pull 
up ia about one half of its length. 

The guests coming from a distance then had an oppor. 
tunity of comparing the comfort and speed of the tramcars 
with that provided by the South-Eastern and Chatham 
Railway Company's service, with which the tramways will 
compete. It is now, of course, possible to obtain com- 
munication with the London tramway system, with one or 
two changes, taking the car to Northumberland Heath, 
thence traversing the Bexley system to Woolwich and on, 
bat it is the more direct routes, vid the Lower-road and 
Woolwich-road, yet to be constructed, that will be of the 
greatest benefit to the district. From the Bexley tram- 
ways a connection will also shortly be obtained with 
Dartford by means of the new light railways just 
commenced by the Dartford Urban District Council, 
which run as far as Horn’s Cross. The connection 
between Horn’s Cross and the Gravesend tramways has 
had to be abandoned through the opposition of the South- 
Eastern Railway, but a further application for the construc- 
tion of this portion of the line will, no doubt, be success- 
fully made after the authorised lines have been opened. 

We are able this week to give an illustration of the 
песа work supplied by the Hadfield Steelfoundry 

mpany for the most important crossing on the system. 
This is at the top of the new Walnut Tree-road, where the 
lines to Bexleyheath and down Pier-road to North End 
branch off. The lay-out of this special work, which has 
been executed in manganese steel, is shown clearly in this 
illustration. The other drawing reproduced is of the joint 
employed between the rails. 

Mr. J. W. B. Carruthers has acted as clerk of works 
throughout the construction of the permanent way and 
erection of the overhead equipment, and Mr. J. Pluck has 
filled a corresponding position during the construction of 
the pig; de 

The Council have selected, from among a large number of 
candidates, Mr. A. Coveney to act as general manager of 
their tramways system. r. Coveney is a Kentish man, 
and received his early professional training in the county. 
He was at one time chief assistant engineer to the Isle of 
Thanet Light Railways, and subsequently became general 
manager of the Ashton-under-Lyne electric tramways, 
holding that per for 34 years, during which time he 
acquired much popularity as a capable and urbane official. 
The general regret expressed by the Tramways Committee 
when Mr. Coveney resigned his appointment at Aehton to 
enter upon his duties at Erith augurs well for the success 
of his management of the new undertaking. We under- 
stand from him that the traffic on Saturday and Sunday 
last was exceptionally heavy, the takings being over £60 
and £70 respectively. The steady returns since then show 
that the system is being well used by the inhabitants. 

In conclusion, we have to thank Messrs. Hawtayne and 
Zeden for their assistance in the preparation of our 
descriptive article last week. 


THE MAINTENANCE OF COMMUTATORS 
AND BRUSHES. 
BY S, LEES. 
( Concluded from page 274 ) 


Fig. 5 is illustrative of type 2. The emery wheel, A, 
із fixed on the shaft, B, which is carried by the bearings, 
C C, supported on the standards, D! D?. The standard, 
Di, is provided with a V slide on which it may be traversed 
across the bar, E, to suit different depths of cut. The base 
of the slide is carried by the sleeve, F, on which is formed 
a half nut, G, engaging the screwed ond of the rod, H. A 
handle is fitted to rod H, by means of which the wheel, A, 
can be traversed along the commutator in either direction. 
The shaft, B, is slotted at M to enable it to travel through 
the bearing, C, and driving pulley, О; and the bearin 
standarde, б Da, are telescopic, во as to admit of vertica 
adjustment for different heights of commutators. In the 
sketch the machine is shown fixed to the bedplate of the 
dynamo by an adjustable clamp, P. 


The writer experienced some little trouble in getting а 
satisfactory belt drive with this type of grinder, but finally 
got over the difficulty by mounting the driving motor, 
starting switch, etc, on a portable stand, as illustrated in 
Fig. 6. The framework is built up of 3in. by дїп, well- 
seasoned pitch pine, all joints being mortised and bolted 


together. The motor is of the protected type, giving 
1 b.b p, the starting switch being provided with overload 
and no voltage release coils. The details of the sketch 
may, perbaps, prove self-explanatory. Tbe compactness 
acd portability of the arrangement will be readily appre- 
ciated by anyone who has done much commutator truing, 
and its advantages over any other method where the 
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driving motor, starter gear, eto., require fixing in position 
before using each time, are obvious. 

Before commencing to true up a commutator a large 
piece of stiff paper should be placed in the commutator pit 
to receive turnings, dust, etc., and the terminal blocks and 
any other bare current-carrying metal work kept well 
covered to prevent copper dust from being deposited 
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thereon. The bearings should also be protected, in order 
to exclude dust and grit from the oil-wells. It is a good 
plan to fix a piece of stiff paper over the end of the arma- 
ture winding from where the connections to the commu- 
tator are made, This will effectually prevent turnings, eto., 
from lodging between the windings, A dab or two of 
shellac varnish will hold the paper covering securely in 


lace. 

A useful tool designed by the writer for cleaning com- 
mutators is shown in Fig. 7. It is made up of well- 
seasoned pine, the two parts being glued and dowelled 


EN 
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together. To use, a piece of emery cloth is placed in the 
hollow of the tool, one end of which is fixed in the saw- 
kerf at a, the other end Seng fastened down by means of 
two or three drawing-pins. small quantity of oil should 
be smeared along the forward edge of the emery cloth to 
collect copper and emery dust, as these substances have a 
tendency to irritate the operator's nose and eyes. The tool 
is held firmly to the surface of the commutator, as indicated 
by the arrow—i. e, against the direction of rotation of the 
commutator—and should occasionally be given a lateral 
motion. 

À commutator burnisher made by the Ediswan Company 
is illustrated in Fig. 8. [п operation, a atrip of emery or 
polishing cloth, the same width as the burnisher, is cut, 
and one end inserted under the clip at the front end ; it is 
then turned back under the flexible backing and applied to 
the commutator. The flexible backing is made in such a 
manner that it easily adapta itself to the curve of the com- 
mutator, but will not fall into depression on the surface. 
Thus the whole surface is evenly acoured with emery cloth 
to any degree of roughness required and afterwards 
polished. 


Fic, 8. 


Another method of scouring commutators is to use a 
brick or block of carborundum. These blocks, measuring 
about 10in. by din. by din. can be obtained in various 
grades from 10's to 80's. The writer was connected with 
a large station across the water where seldom anything 
else but the brick was put on the commutators, and, as 
may be imagined, quite a large number were used, as the 
frequent application of the brick only aggravated the 
formation of “flats.” This method, whilst being con- 
venient for a temporary job, is somewhat barbarous, as 
the commutator is only rough scoured, and when using, if 
the brick is not cleared of the copper cuttings, very 
frequently the commutator gets scored and fluted badly. 

In order to reduce the wear of commutators and brushes 
to a minimum, the pressure on the brushes should be as 


light as possible consistent with sparkless commutation. 

bis is most important where copper gauze brushes are 
used, as undue pressure on the brushes causes the 
commatator to get scorched, owing to the foot of the 
brush having become fused together in a more or lese 
solid piece, thereby rendering trimming a daily operation, 
whereas, if properly set, and given a fair amount of 
attention when working, copper brushes should not 
require trimming oftener than once every two or three 
months A brush jig is a useful tool for holding the 
brushes in when being trimmed. This tool may be either 
of wood or metal; if of the former a hard wood such as 
birch or teak is best, the top of the jig being slipped with 
a guide-piece of steel set to the angle it is desired to trim 
the brushes to. When using, care should be taken not to 
take a back-stroke with the file; any stray strands of wire 
which may remain after filing are best removed by means 
of a pair of scissors or tinsmith’s snips. One form of jig 
for holding two brushes is shown in Fig. 9. 

Carbon brushes, which are now very extensively used, 
being hard and unyielding—unlike copper, gauze, or wire— 
require bedding very truly to the curvature of the com- 
mutator in order to get sparkless manalig If not bedded 
properly, when working, the face of the brush gets red-hot, 
and, finally, the brush crumbles away altogether. The 
beat way to bed carbon brushes is to slip a plece of medium, 


Fic, 9. 


say l'e, glass cloth or paper (cloth is preferable) between 
the brushes and the commutator with, of course, the busi- 
ness side of the glass cloth towards the brushes, and work 
it forwards and backwards until the brushes are bedded 
accurately to the curvature of the commutator. The glass 
cloth should be kept quite close to the face of the com- 
mutator during the operation, otherwise, if allowed to 
chatter or kink the brush gets chamfered down at the heel 
and toe, thus reducing the effective collecting area of the 
brash. These remarks apply equally well to carbon brushes 
of both the block and slab types, though the latter are not 
now much used owing to their fragality under working 
conditions. The best qualities of carbon brushes have a 
fine close grain, wear slowly and uniformly, and present a 
very soft frictional surface. Carbon brushes are usually 
plated with copper or nickel on the parts which come into 
contact with the brush-holder, and care should be taken 
that the plating ia never allowed to come in contact with 
the commutator, the plating being stripped off as the brash 
wears away. For a good quality of carbon brush the 
current density to be used may be taken at about 30 to 50 
amperes per square inch of sectional area, this varying 
with different types of machines and conditions of working. 

An improved type of metal brush, which possesses many 
advantages over the ordinary gauze or bunched wire type, 
consiste of à number of very thin laminations of an anti- 
friction metal having a higher electrical resistance than that 
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Size of mecbine. 


TABLE A.—PARTIOULARS OF BRUSH-HOLDERS AND BRUSHES. 


Brushes. 


— 
Brush: holder. Actual wear. Pressure on Remarks. 
o.| Kw. 
No.| Kw.| Volte. Quality. ing length. brush, Type. Wear 
1| 5) 820 |Swingirg arm B liv. 141b,  |Fixed block or] Aversge life = 200 |Dommutator blackened frequently, necesei- 
typ: wedge type | running hours tating regular cleaning. After three 
months’ service, commutator worn out 
Ж of truth nearly jin. 
2 7| 540 |Swingingarm A lio 141b. Fixed block or After 5,C00 runnipng|Oommutator, after nearly two гереги 
type wedge type | houre, wear - gin. in она! condition, No cleaning 
9 required. 
5 20 440 Swinging arm B lip ljlb. Fixed block or Aversge life=200 |Dommutator trued up after 1,20€ running 
. type wedge type running hours hours. 
4 | 20 440 Swioging arm A lin. ljlb,  |Fixed block or After 5,000 running|Oommutator, after nearly two years service, 
type wedge type | hours, wear=jin, | in EM condition; cleaned осса- 
E mon у. 
5 [100 | 550 | Fixed box C Izin Slb. Floating or Average life—1,500|Brushes trimmed— i. e., bedded—on an 
type box type running hours average about once every 100 houre’ 
run. Oommutator trued up after 5,000 
f ronning hours. 
6 [100 | 550 | Fixed box D ljin. 51. Floating or After 2,000 runpning|ÜOommut«tor in excellent condition, no 
type box type | hours, wear min. cleaning required. Since the initial 
bedding the brushes have not been 
trimmed in ару way, the brush faces 
| being in perfect condition. 
7 160 | 550 Fixed bor E цір, 5!h Floating or After 200 runping|Brushes very hard and brittle, Oommn- 
type box type | bh: ure, wear = ir. tator after a ehort time became 
(about) blackened, and scorched badly, necessi- 
tating truivg up. 
of copper. The laminations are sandwiched between ter than in those of the hinged or swinging-arm type. 


copper-plates, and the whole held firmly together by means 
of two spring cheeks for about three-quarters of their 
length, the remainder of the brush being left free to allow 
of greater flexibility. Owing to the peculiar construction 
of this brush, each armature-coil when passing under the 
brush is cat in and cut out through resistance thus tending 
to reduce sparking. Another patent brush consists of 
sheets of anti-friction metal rolled to about the thickness of 
tissue-paper, folded, and formed under pressure to the size 
of the brush-holders. The metal of which these brushes are 
made has copper for its basis, and being very ductile, it 
possesses all the advantages of an anti-friction metal and is 
not effected by rubbing. With this type of brash practi- 
cally no trimming is required, the corners being simply 
rounded off and the brush allowed to form its бип йй: 
It is essential to their good working that the commutator 
be perfectly true, and no lubricant of any kind whatever 
on the commutator. 

A great diversity of opinion exists among engineers as 
to whether anything of the nature of a lubricant should be 

on commutators. Carbon brushes, if kept dry when 
running, have a tendency to produce a somewhat disagreeable 
screeching noise. The slightest trace of oil will usually 
stop this for a time, but the use of oil cannot be recom- 
mended, as, unless it is applied very sparingly, the oil 
carbonises and causes flashing.“ Pads of oil, soaked rag, 
or waste are messy things to use, and are apt to cause 
trouble if left about open parts of running machinery. A 
substance which the writer has used for many years with 
success on machines fitted with carbon brushes is refined 
paraffin wax. For convenience in handling, the wax ma 
be moulded in tbe form of round sticks. If rubbed lightly 
on the commutator occasionally, the wax should soon pro- 
duce a good skin on the surface of the commutator. Some- 
times carbon brushes may be improved by immersion for a 
few bours in melted fia wax. To keep copper brushes 
in good condition the foot of the brush should always be 
quite clean and flexible, and never allowed to get splayed 
out. A mixture used by the writer with excellent results 
on commutators with copper brushes is made up of the 
following ingredients: paraffin oil, five parts; olive oil, 
three parts; ammonia (spirits of hartshorn), two parts. 

As mentioned before, the brushes should bear on the 
surface of the commutator with the least pressure con- 
sistent with sparkless commutation. The best pressure to 
use varies greatly with the many different types of brush- 
holders and brushes, and may be anything from a few 
ounces to as much as ölb. or 8lb. Copper gauze brushes, 
if kept in good order, require about one-tenth of the 
pressure of that of carbon brushes. With the box or 
floating type of brush-holder the pressure on the brash is 


n the former the brushes, being usually a good fit to 
prevent chattering, are apt to stick if dirt or grease is 
allowed to accumulate between the brush and box sides, 
hence it is well to seo that the boxes be kept quite clean 
and smooth. 

A weak point in nearly all types of brush-holders, and 
one which gives much trouble at times, is the bondings. 
The bonds frequently get broken owing to the vibration 
which they are subjected to when working, the break 
occurring usually close to the point of connection, particu- 
larly if the bonds have sweated connections. Many types 
of brush-holders depend almost entirely on the bonds for 
their efficient working. The writer has known of cases 
where defective bonds have been the cause of brushes and 
holders getting red hot. It is essential to the good work- 
ing of any type of brush and holder that a continuous 
metallic path be provided for the passage of the current 
from the brush to the brush spindle or terminal, as moving 
joints cannot be depended upon; even if a close fit when 
new they sooner or later give trouble owing to the increased 
resistance which is set up at the joints as they beccme 
worn, Another weak point in noarly all holders of the 
hinged or swinging-arm type is that no provision is made 
for preventing the metal part of the holder from rubbing 
on the commutator when the brushes have been allowed to 
wear down too far. In the fixed box type this cannot 
occur owing to the brush-holder being rigidly fixed, the 
brush only ing movable, 

The writer has recently made a series of tests on various 
types and qualities of carbon brushes. The tests were 
carried out under everyday working conditions on machines 
ranging in size from 3 kw. to 100 kw. The results are 
shown in tabuiated form in Table A. Туре D is made by 
an American firm, the brushes being obtainable through a 
well-known English selling-house. Type A is manufactured 
in France, the firm having a direct agency in London. The 
writer concludes from the above that it pays in the long 
run to use a good quality of carbon brush, even though at 
first sight the prices may be rather high when compared 
with those of the poorer qualities. In the table, the brushes 
of machines (1), (2), (3), and (4) are all of the same size, 
quality A being the highest priced, B quality being about 
40 per cent. cheaper. Machines (5), (6), and (7) have 
brushes all of the same size, D quality being the highest 
priced, qualities C and E being, respectively, 30 per cent. 
and 40 per cent. cheaper. 

With some qualities of mica, particularly those of tho 
“ made-up” variety, the small particles of carbon and copper 
produced by wear become so firmly embedded in the mica 
that sometimes nothing short of turning or grinding up of 
the commutator will remove them. The mica between the 
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commutator bars should be tested occasionally for insula- 
tion. A handy method is to use a portable lamp-fitting, 
the lead being, preferably, of twin workshop-flexible. One 
wire is cut at a convenient point, to each end of which is 
soldered a short piece of brass wire (say, 10's gauge), 
slightly pointed. To use, the mica insulation is explored 
gradually over its entire length by means of the brass 
wires. Any bad places which may exist will be shown at 
once by the lighting of the lamp, the degree of brilliancy 
obtained being a rough indication as to the amount of 
carbon or copper deposit present. 

Sometimes, when oil has been used on the commutators 
in such large quantities as to cause excessive sparking—the 
oil being carbonised by the great heat produced, due to the 
increased resistance between the brushes and the com- 
mutator—the insulation between the bars becomes charred 
so badly as to cause "' flashing over " from brush to brush, 
and where the brush-holders of opposite polarity are 3 
close togetber, as is usually the case in modern multipolar 
machines resulting, perhaps, in the burning out of the 
armattre, and destruction of the brushgear and brushes. 

Brushes and gear should be examined daily, and any 
dirt, grease, etc, which may have collected, removed before 
the machine is putin eervice. For removing loose dirt a 
pair of bellows or an air syringe may be used with advan- 
tage, the nozzle of which, if of metal, should be insulated 
with a few layers of adhesive tape. 

In conclusion, the writers’ thanks are due to Messrs. 
Phillips’ Commutator Grinder Company and to Messrs. 
The Edison and Swan United Electric Light Company, 
Limited, for their kindness in placing at his disposal the 
facilities for illustrating their respective commutator 
appliances described in the foregoing article. 


KROONSTAD (ORANGE RIVER COLONY) ELEC- 
TRICITY SUPPLY. 


The supply of electricity for lighting and power purposes 
is making great head way in South Africa just now. Nor 
is this surprising in a country of recent development, with 
little existing provision for artificial illumination except 
by crude and altogether inadequate methods. There is a 
gratifying lack of hesitancy in the choice of systems, when 
that choice rests between gas and electricity and insufficient 
room exists for both. Thus we see electricity supply not 
only making rapid headway in the large towns even 
against gas competition, but also extending in no halting 
fashion to the smaller settlements. Now to deal with a 
typical example—Kroonstad, to boot. The idea of light- 
ing this town was initiated during the late war period, and 
after much discussion and many meetings, at which the 
promoters promised some extraordinary things relating to 
the cost of electric light compared with paraffin illumina- 
tion, invitations were issued for schemes. Several 
firms responded, and Mr. Ferdinand Saunders, consult- 
ing engineer, of Johannesburg, was then called in to 
advice the Council as to the best of the schemes. His 
decision was in favour of one submitted by Messrs. Hubert 
Davies and Spain, of Johannesburg, who were thereupon 
awarded the contract, and on Dec. 6, 1904, the plant was 
handed over to the municipality. 

The requirements of the case were very modest ; little 
Kroonstad cannot make a stir in the electrical world like its 
big neighbour Johannesburg may be expected shortly to do, 
but it can be safely said that no plant in the country has 
been able to show more satisfactory results in such a short 
time. When the plant was taken over from the contractors 
eight months ago the load consisted of some 60 amperes, 
40 of which were for street-lighting. To-day about 4,000 
8-c.p. lamps or their equivalent are connected, and only 
last month the price charged per unit for lighting was 
reduced from 1s. to 9d., while efforts are being made to 
cultivate a day load by supplying current at 6d. per unit 
for power. During the half-year commencing January the 
undertaking has averaged a monthly profit of £20 after 
paying all running expenses, including £96 per month for 
depreciation. | 

The plant at present installed consists of two Willans 


two-crank compound engines of 100 h.p. each, direct 
coupled to two 60 kw. continuous-current generators by 
the Electric Construction Company. There is also a 


ко 1 —EInghic-Room Plant, Kroonstad. 


battery of 134 cells rateó at 500 ampere-hours. This 
was supplied by Messrs. Pritchette and Gold. The boosters 
for charging the battery are mounted on the same bed- 
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Fic. 2. — One of the Ruston and Proctor Loco.-Type Boilers, Кгоопвќа1. 


plate s8 the main generators. Fig 1 represents a general 
view of the engine: room. Suam is supplied by two Ruston 
and Proctor loe motive y ps. boilers (Fig. 2) of 40 n.h. p. 


„1 Fic. 5.—The Main Switchboard, Kroonstad. 


each, at a working pressure of 140lb. The switchboard 
(Fig. 5) of white marble is divided into three generator, 
four feeder, and one battery regulator panels, while addi- 
tional panels are provided for the necessary wattmeters 


THE ELECTRICAL ENGINEER, SEPTEMBER 1, 1905. 805 


and recording instruments. So far as the outside work is 
concerned, it is worthy of note that the mains are run 
overhead, as shown in Fig. 4, and the town is divided into 
four sections, each having its own feeder. Nernst and 
ordinary incandescent lamps are used for street-lighting, and 
in connection with the former it may prove interesting, at a 
time when controversies are rife, to record the highly satis- 
factory results obtained, 75 per cent. of them having been 
in use for seven months or 1,100 hoars without renewal. 
Current is supplied to consumers at a pressure of 230 
volts, meters by Chamberlain and Hookham being provided 
by the municipality at a monthly rental of 2s. 6d. Much 
difficulty has, however, been experienced in convincing con- 
sumers of the accuracy of their meters as the result of the 
extraordinary promises to which reference has been made 
in the foregoing. The load on the plant will receive a nice 
addition on completion of the pumping scheme which the 
Council have adopted in connection with the town's water 
supply. So far as municipal work is concerned this 
scheme is probably unique. It will consist of a motor- 
generator, installed in the present generating station, 
supplying current at 460 volts to a 45-h.p. motor direct 
coupled to a Mather and Platt three-stage high-lift centri- 
fagal pump having a capacity of 20,000 gallons per hour 
and working against a 200ft. head. It is anticipated that 


Еа, 4.—Overhead Mains, Kroonstad. 


the cost of operating this plant will be considerably less 
than that of running the old ateam- pumps. 

We are indebted to Mr. Julian Vowles, tho resident 
electrical engineer, for the particulars which have enabled 
us to prepare this article, also for the photographs from 
which the accompanying illustrations are reproduced. With 
regard to the latter, the excellence of the originals proves 
Mr. Vowles to be a skilful photographer. His abilities as 
an engineer and manager may be measured by the success 
which has favoured his charge in so short a time. In con- 
clusion, we would heartily congratulate him upon that 
success. 


THE FUSE FROM A PRACTICAL STANDPOINT. 
(Communicated.) 


The fuse qaestion is of universal interest to all classes of 
users of electricity, from the employer of hundreds of 
motors in a factory down to the humble user of a few 
incandescent lamps. In view of the extremely important 
character of the device, it is a matter for surprise that a 
more determined effort has not been made to thoroughly 
standardise fuses and fuse carriers. It is quite useless to 
standardise fuse wire and strip and put it upon the 
market under quch conditions that it will be used in 


connection with all sorts and conditions of fuse 
boxes and carriers. The mass of metal contained in 
the terminals of a fuse carrier exercises a great influence 
upon the carrying capacity of a fuse, inasmuch as the 
greater the mass of metal the more rapidly will the heat be 
conducted from the fuse and its carrying capscity be pro- 
portionately increased. It is, therefore, perfectly clear that 
the fuse and faseholder should be tested together and sold 
as a standard piece of apparatus. Whatever the vagaries 
of fases may be, the writer is perfectly convinced that it is 
upon the whole infinitely safer to use a carefully selected 
fuse upon all power and lighting circuits than to rely upon 
a circuit breaker only. Circuit breakers are useful and 
more easily and quickly replaced than a fuse, but they 
cannot be entirely relied upon, and a fuse should always be 
placed in series with a circuit breaker, the carrying capacity 
of the fuse being about 25 per cent. in excess of the current 
which will operate the circuit breaker. 

The writer was once present when ‘damage to the extent 
of £15,000 was done simply through the failure of a circuit 
breaker to act, and the circumstances of the case rendered 
it perfectly clear that practically no damage would have 
been done had a fase been in series with the breaker. 
Sach an object lesson as the above is calculated to leave 
an impression upon the mind which is not easily effaced, 
especially when accompanied by several other instances of 
& similar character, though upon a smaller scale. 

In à power installation every motor should (whether 
provided with a breaker or not) be connected to the mains 
through a double-pole iron-clad fuse, careful attention being 
paid to the followiog points : 

1. The fuse and fuse carrier must be of & tested and 
standardised type, carefully selected in accordance with 
the requirements of the particular motor it is to protect. 

2. The fuse must be fitted into & removable insulated 
fuseholder, in order that it may not be necessary to handle 
live metal when replacing a fuse. 

3. A supply of suitable fuses for replacement musi always 
be kept in close proximity to the fuseholder, the best plan 
being to fix a small iron box containing the supply close to 
the fuse apparatus. | 

If the above simple precautions were honestly observed, 
the operation of fuses would be far more satisfactory, and 
there would be a marked falling off in the business of 
repairing burnt-out armatures. 
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ELECTRIC POWER FROM THE ANDES. 


We notice that Mr. Emile Guarini, who has frequently 
contributed to our columns, has recently reported on the 
utilisation of the water stored in Lake Titicaca, in Peru. 
This lake is stated to be the highest in the world, its water- 
surface being no less than 12,644 ft. above the sea-level. Here, 
as elaewhere in the Andes, there are enormous possibilities 
for the development of hydro-electric power, but the great 
difficulty is to fiad a commercial use for the power so 
obtained. Mr. Guarini, who has been commissioned by 
the Peruvian Government to look into the matter, 
advocates that in the present instance the water power 
should be used to drive electrically the southern railways 
of Peru. He estimates that the coal used on this 
line costs over £100,000 a year, and that the interest 
on the capital cost of the power plant would be 
much below this sum. Unfortunately, the railways 
in question would have to be electrified, and the coat 
of this would be no small matter. He also considers 
that there would be at least 6,000 h.p. to spare after 
the railways were electrified, and that this should be 
used for industrial purposes, for the lighting of the town, 
and for electric navigation. So far, figures have not 
reached us as to the fall which is easily obtainable from 
this lake, but from the map we eee that the Andes lie 
between the lake and the sea-level—in fact, the waters 
from the lake find their way into the Amazon, and thence 
into the Atlantic, and not into the Pacific Osean. The 
water power available all down the west coast of South 
America needs only ademand for power in order to form 
a most profitable field for electrical engineering. 
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TUNBRIDGE WELLS. 

The farce of Tunbridge Wells still occupies the stage. 
The plot is simple, as is usual in farcical plays. A town 
with certain councillors plays with municipal trading—a 
strong and virulent opposition, aided by the paid services 
of anti-municipalist sompanies, sets to work to wreck all that 
is done municipally. The opposition makes a grand coup 
in one direction, and, having tasted blood, commences a 
vigorous attack on another point. In other words, the 
opposition, having succeeded in ita telephonic effort, is 
now attacking the electric light undertaking, and the 
attack bids fair to succeed. We should have taken no 
part in this controversy but that the same old glaring 
misstatements are made re depreciation and sink- 
ing funds. It is really painful to read the half- 
truths indulged in by the anti-municipal party, and 
though we in many cases prefer private enterprise, we 
have never hesitated to dub the tactics which use half- 
truths as the whole truth to be a disgrace to any con- 
troversialist. A writer in the Courter of Aug. 25 signs him- 
self An Accountant,” deciding to use this nom de plume 
rather than give his name, because the latter “ would not 
lend any particular weight to the discussion of this very 
important matter.” That statement is about the only real 
trath.in his letter. It is written to dispute the correctnes 
of Councillor Hicks, who previously wrote: 

“A trading company writes off every year deprecia- 
tion, and has no sinking fand.” 
“ А municipal undertaking contributes every year to 
its sinkiug fund, and has no depreciation.” 
“These two processes are identical. A sinking fund 
is a depreciation fund, and vice versd. 
“ Accountant,” with that arrogance so often associated with 
anonymity, says that "depreciation " and “sinking fund " 
"аге absolutely and entirely different from each other." 
Well,no doubt he will maintain his assertion by quoting 
dictionary definitions of the word identical.“ Mr. Hicke, 
of course, did not use the word identical in ite strictly 
grammatical definition, but as the synonym of “equivalent.” 
If “ Accountant” is worth a moment consideration, it is 
because he, like others of his kind when driven into a 
corner, assumes the high and mighty in regard to rigid 
definition. Now, that will not do in this controversy, 
and we ask Mr. Accountant,” who poses as an expert, 
to point out, if he can, the practical difference in 
the following case: A borrows one thousand pounds of 
B, using that money as capital expenditure and repaying 
it periodically in equal instalmenta over a period of 
twenty-five years. A borrows one thousand pounde of 
B, C, D, etc., and expends it as capital, laying by periodically 
equal instalments over a period of twenty-five years. Never 
mind for a moment the asides of upkeep, etc. Assume 
the capital expenditure to be for ground rents for a period 
of twenty-five years, and that in both cases the renewal of 
the agreement can be made at the end of twenty-five years 
for another period of twenty-five, and so on. In the first 
case A has paid B the thousand pounds, and can borrow 
it again if he chooses and use it for the renewal of his 
agreement. In the second place, A holds the money for 
B, C, D, etc., and can use the money for a renewal of the 
agreement. Vary the second case slightly, and let B, C, D, 
etc., combine to furnish and use the capital, both in the first 
period of twenty-five years, and again in the second period, 
and so on. The cases are not identical, but the results 
are evidently equivalent, unless words and truth have lost 
their meaning. We have assumed a simple case without 
any of the asides which have to be brought in when 
dealing with such questions as municipal lighting or 
traction, but most of these asides can be treated just as 
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simply as the case we have taken. As regards the 
Tunbridge Wells municipal undertakings, it pald the 
opponents to first belittle and then buy the telephone 
system. Here the reasons were obvious, as the purchase 
checked the spread of municipal telephony and decrease of 
telephone rates elsewhere. In the case of the electrio 
lighting undertaking no such widespread result would be 
obtained by the purchaser, who would get his profit solely 
from the consumers or by trading with the undertaking as 
awhole. The fact that someone is keen to buy is, perhaps, 
the best answer to the depreciating letter of ** Accountant.” 
If, however, the councillors still distrust their own capa- 
bilities as managers, they might consider resignation as an 
alternative to realisation of the assets of the town. 


CORRESPONDENCE. 


One man's word is no man's word, 
Justice needs that both be heard.” 


MUNICIPAL TELEPHONY. 


Бтв, — There is little satisfaction in arguing over a dead 
issue or in disputing about politics. Municipal telephony 
is a dead issue, and during its active existence has been 
mainly politics. The inconsistency and inacouracy of mach 
of Mr. Bennett's letter published in your issue of Aug. 18 
must be as apparent to you, Sir, and to your other readers 
interested in telephony as they are to me. The incon- 
sistency of complaining of abuse and misrepresentation 
and in the same breadth abusing and misrepresenting 
everyone and everything else concerned, is too obvious to 
need comment. 

I have given a good deal of study during a good deal of 
time to municipal telephony in this country, and I very 
much doubt whether, even if it had been taken up on right 
lines, it could have been made a success under the existing 
political, legal, and practical conditions. It is clear that 
the conditions were discouraging, as, in spite of all the 
efforts to promote municipal telephone systems, only five 
competitive systems exist. The watchful onlooker would 
probably say that enthusiastic municipal traders—and 
apparently all municipal traders are enthusiasts—do not 
as a rule look very carefully before they leap. The 
municipal telephone enthusiasts certainly did not give 
the subject the study it deserved. A study of the con- 
ditions under which municipal telephone enterprises were 
to be conducted would have sufficed to deter most business 
men. The business was to be a competitive one, conducted 
under a Government license of limited term and sar- 
rounded by all the rules, regulations, and restrictions that 
Government officials have the peculiar art of devising. In 
many cases there is a multiplicity of local authorities in 
one legally-defined telephone area, which creates obvious 
complications, and in all cases the competitor was already 
well established and thoroughly experienced in the business. 
Under these conditions it is small wonder that out of the 
59 local authorities who looked Into the telephone question 
after the Act of 1899 became law, only six established 
competitive systems. 

But, apart altogether from the discouraging general 
conditions, the municipal telephone movement was dammed 
from the beginning by the adoption of bad rate schemes 
and inferior plant. If the municipalities which did take 
up telephony had gone into the business on right lines, 
had adopted modern plant and modern rate schemes, and 
had thoroughly studied the future development of the 
business, it is quite conceivable that they might have 
established themselves so successfully as to overcome the 
various legal difficulties, or to compel their modification. 

The opportunity in Glasgow in 1900 was unique. Had 
the Glasgow municipal system been scientifically laid out 
with a modern telephone plant, designed for unlimited 
expansion, had a sound and business-like tariff been 
adopted, and had a thoroughly efficient telephone organisa- 
tion been formed, the scheme in all probability would have 
been & success, and it would been a magnificent advertise- 
ment for municipal telephony. Everything was in favour 


of the Glasgow Corporation—free use of the streets, com- 
mand of unlimited capital, powerful local influence, and 
friendly public opinion. But tbe whole scheme was fore- 
doomed to failure from the moment it was decided to 
adopt obsolete engineering methods and an inflexible tariff. 
The call-wire plant, the armoured cable, the defective 
distribution scheme, and the rigid flat-rate tariff, have been 
cancers which have prevented all possibility of healthy 


growth. | 

Tbe plain truth is that Mr. Bennett himself has been the 
worst enemy of municipal telephony. Long sfter general 
telephone experience had proved common battery methods 
to be the correct methods, he bas clung to obsolete and 
relatively inefficient call- wire and magneto plant. Tele- 
phone cables buried solid have been tried and found 
wanting many years ago, but Mr. Bennett persists in the 
extensive use of armoured cable buried solid. The advan- 
tages of a flexible tariff are well understood by all telephone 
men, but Mr. Bennett clings to low flat rates, talks about 
“cheap telephones,” and seems always to ignore that it is 
not “ telephones” that a telephone excbange supplies, but 
telephone service, and that the requirements of consumers 
vary. The fundamental importance of studying future 
development and planning for it, the necessity (and the 
cost) of ing much spare plant, and the dangers and 
difficulties of competition with a well-established system 
are not light considerations in the conduct of a telephone 
business. To Mr. Bennett they have been trifles light as 
air. I pointed out to Mr. Bennett, in Glasgow in 1897, 
the importance of studying development and spare plant. 
Mr. Bennett politely retorted that I was an American, 
come over to talk about “Tammany.” Mr. Bennett has 
continued to ignore the eminently practical questions of 
development and spare capacity, and he has always 
prophesied that the competition would be a negligible 
factor. | 

It is because a difficult and highly technical business has 
been approsched in this ill-considered and superficial 
manner, and because the practical work has been laid 
out on fundamentally unsound lines, that the existing 
municipal telephone systems have been failures. That 
they have been failures there is no question. They have 
been squarely beaten in the competition—notably so at 
Glasgow, where the trial of strength hae lasted the longest. 
The financial results, on paper, show that in some cases 
both ends are made to meet. But even if all the workin 
expenses were fairly debited and all the revenue credited 
were collectable, the financial results would still be wholly 
invalidated by the unsoundness of the capital accounts, for 
the capital accounts carry at its full cost plant which is 
worth very much less than the sums which have been 
spent on it. Sooner or later this would be bound to tell, 
as stern necessity compelled the rectification of the original 
mistakes. The symptoms are clearly evident at Glasgow, 
where the fundamental inefficiency of the call-wire system 
compelled the committee nearly two years ago to consider 
a general change in the system. They have been consider- 
ing ever since, because an effective general change would 
mean practically a reconstruction of the plant and a very 
large expenditure which could not be fa Asa result of 
clinging to a defective system of working, the Corporation 
exchange has been overwhelmed in the competition, and is 
now simply marking time." Is it not unreasonable to claim 
successful financial results when it is clear that the capital 
account—the backbone of the finances—is in a most 
unsound condition? It is equally unreasonable to claim 
that the municipal telephone business is generally successful, 
when the facts sre that each competing municipal telephone 
system is in reality only a sort of side-show, not carrying 
more than a fraction of the real telephone load of the town 
апа not able to obtsin more than a fraction of the new 
business which offers. And none of the existing municipal 
systems is able to improve on these conditions, because 
none of them is designed, equipped, or organised to do a 
serious telephone business. 

There is much more in the telephone business than was 
dreamed of in Mr. Bennett's philosophy when he started in 
to organise the municipal telephone systems. He has 
always taken the ground that he cannot learn any ting in 
telephony from anybody else, and that is bis misfortune— 
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and the misfortune of Glasgow, Hull, eto. Mr. Bennett's 
remarks on p. 235 on the new specification are charac- 
teristic of the manner in which he deals with technical and 
practical questions. He sayr, “In order to make the 
company’s plant admissible for purchase, a much lower 
standard of efficiency than has prevailed with the corpora- 
tions has been set up by means of a specification permitting 
of cheap and nasty methods." In the first sentence Mr. 
Bennett implies that the engineer-in-chief to the Poet 
Office has been party to a conspiracy having for its object 
the purchase by the Post Office of infertor plant. Of 
course, that suggestion is too absurd for comment. In the 
next he states that the new specification admits of cheap and 
nasty work and a lower standard of efficiency than has 
prevailed with the corporations. On what data is such a 
sweeping assertion based? Apparently, Mr. Bennett's sole 
point ie that it is modern practice to use in certain situations 
600-pair cable, employing а 1010. conductor, whereas the 
minimum conductor under the municipal specification is 
12]lb. On this difference Mr. Bennett bases a most positive 
statement in the most general terms, in which he attacks 
both the good faith and the competence of the engineers of 
the Post Office and of the National Telephone Company, 
and ignores not only all the work that has been done of 
late years in the improvement of telephone cables and in 
the study of standards of transmission, but the very 
practical benefits that have resulted therefrom. When 
technical and practical questions are dealt with in this 
spirit by the chief exponent of municipal telephony, he 
unconsciously exposes the reasons for tbe technical and 
practical defects of municipal telephony.— Yours, eto., 


HERBERT Laws WEBB 
Westminster, Aug. 21, 1905. 


[Ia conjunction with the above criticiem of municipal 
telephony, which is largely a personal attack on Mr. Bennett, 
our readers should peruse the following extracts from a 
letter by Mr. D. M. Stevenson to the Times. The telephone 
question is now so far settled that fnrther correspondence 
on the subject is unnecessary.—Ep, E. E 


THE TELEPHONE AGREEMENT. 
Extracts from letter dated Aug. 19 to the Editor of 
** The. Times." 


Sir,—As chairman of the committee of representatives of the 
telephone-owning municipalities, which met ia L»ndon from 
time to time during. the sittings of the Select Cummittee on 
Post Office (Telephone Agreement), 1905, I should feel obliged 
by your all. wing me to make some observations lu the columns 
of the Times on your leading article of Aug. 10, and on the 
debate in the House of Commons of the 9th. 

During ita 10 weeks' sittings, the committee dealt with the 
question in the most painstaking and exhaustive manner. It 
made a number of recommendations, some of which the Post- 
. master-General adopted, but he declined to accept the one of 
most interest to the municipalities—namely, No. 28 : 

** While, therefore, we recommend that in the general public 
interest the House of Commons should not disapprove of the 
agreement, we think that the agreement with the modifications 
that we have proposed should not be sllowed to become 
operative until a pledge bas been given to the House that 
between now and January, 1912, nothing shall be done by the 
Government whereby the question of the future ownership and 
management of looal telephone installations (as distinct from 
the ownership and management of trunk lines) may be pre- 
judiced, and that, unless by a vote of the House it has other- 
wise been determined, the Post Office shall continue to grant 
licenses to municipalities on terms not more onerous in respect 
of royalties than the terms of the standard telephone licenae as 
revised in January, 1902." 

Surely the only с ure open to Lord Stanley, in accordance 
with his pledge of May 22, was to let the agreement drop and 
commenoe de novo with & new agreement ? 

Dealing with the small number of municipalities owning telo- 
phone systems, the writer said Me. Hanbury's Act empowering 
the granting of municipal telephone licenses was only passed in 
1899 after five or six years’ agitation. Glasgow, which got the 
first license, began operations in September, 1901, Portsmouth 
in 1902, Brighton and Swansea in 1905, and Hull in 1904. 
Municipal corporations are slow to move, and, with that 
prudence which the Times would be the first to commend, 
the bulk of them naturally preferred to wait the results of 
the experiments being made in Glasgow, etc., before embark- 
ing on the unknown sea of telephone enterprise. Long before 
there had been time to make trustworthy deductions from the 


experiences of the municipalities named, it emerged that the 
Post Office was determined to get complete possession, and with 
that cbject in view was endeavouring to arrange for the pnr- 
chase of the National Company's undertaking in 1904. 
Mutually satisfactory terms could not be arranged, s^ negotia- 
tions for taking over the compeny's plant in 1011 were 
substituted, and ended in the agreement now under discussion. 

If to all this be added the fact that paragraphs frequently 
appeared in the Press insinuating that the telephone-owning 
municipalities would have heavy losses on their plant when 
their licenses expired, because the licenses would not be renewed 
and the Post Office would only take over what plant it liked, 
your readers will have little difficulty in anderstanding why the 
Post Office was not besieged with applications for municipal 
licenses. Obviously it is only now that the municipal systems 
are beginning to show trustworthy financial results. These 
prove beyond doubt that in the telephone-owning municipalities 
telephone users, who are getting facilities inoomparably better 
than they had formerly under the National Company, are only 
paying about half the rates paid tothe company, and yet that 
the systems are self-supporting. 

The London telephone service is admittedly much better 
since the Post Office entered the field, bat I venture to say 
that Glasgow telephone users, accustomed as they have been 
for some time to the Corporation service, and to the enormously 
improved service that the National Company has been oom- 
pelled to give in order to hold its own, would not tolerate for 
a week the delays and annoyances to which London subscribers 
ме subjeoted, not to speak of the excessive rates charged 
there. 

Mr. Austen Chamberlain said that no municipality which was 
not mad would start a telephone system in 1906 to terminate in 
1911. I cannot agree with this view. If it were made clear 
that the future policy was to be, in the words of Mr. Benn, 
** the establishment of a useful State service worked in oonneo- 
tion with the municipalities," many of them would undoubtedly 
apply for licenses nominally terminable in 1911, ia the sure 
and certain hope that these would be renewed indefinitely. 
Moreover, it is inconceivable that if Parliament had stipulated 
that the agreement was only to become binding subject to the 
pledge embodied in Olause 28, the National Company would 

ave refused to accept the modification. It was pointed out in 
the debate that their stock rose 55 per cent. as the result of 
rhe negotiations with the Post Office. The figures in the Stock 
Exchange lists show an even more remarkable appreciation, the 
deferred stock having been at 664 in 1905 and having touched 
1134 in 1905. 

The directors of the company are far too able business men 
to have risked the wrecking of an agreement of such enormous 
advantage to their shareholders for the „ke of preventing the 
establishment of the few additional municipal services which 
might have been in operation by 1911. In the same way they 
would certaiuly have yielded on the question of intercommuni- 
cation and the abolition of terminals, had these been pressed 
for by the Postmaster-General in the interest of his licensees. 

With regard to the policy of complete nationalisation, which 
the Post Office is endeavouring to force upon the country, with 
which I am sorry to find the Times agreeing, perhaps you will 
allow me to refer to an experience I had when inquiring into 
the question of telephone servioes some years ago in Germany, 
Denmark, Norway, and Sweden. 

I found that for 100 miles south of the Danish frontier only 
the two large towns had telephones, whereas on the Danish side 
every village had its exchange, and each was connected to the 
Government trunk lines. The reason was obvious. Germany, 
centralised, had its uniform rate of £7. 103., while the towns 
and villages on the Danish side were served by local companies 
at from £2. 4s, 5d. to £2. 10s. The city of Ohristiania has an 
admirable system oovering a great area for £4. 8s. 10d. a year 
up to 6,000 calls, or £5 without limit. The famous Allmáona 
Company, of Stockholm, does still better, giving an unlimited 
service within a radius of 43 miles for £5. 11s. "Think of it: 
On that basis Manchester subscribers would be able for £5. 11s. 
per annum to speak not only to all Manchester and Salford, but 
also, without extra charge, to all the towns within a circle round 
Manchester 86 miles in diameter—including Bolton, Liverpool, 
Preston, Oldham, Leeds,. Bradford, Huddersfield, Halifax, and 
Sheffield—and all for a trifle more than balf what is now paid 
for the Manchester area alone.  Oateide of London the 
maximum rate ought to be £6 or less, and the smaller towns 
aud villages could be telephoned for half the money. 

Surely, in view of facts like these, you will not persist in 
helpirg to get us swallowed up by a department which tells us 
frankly that it has no hope of reducing the £10 charge of the 
National Telephone Company? If it had its own way, and 
the Glasgow Corporation telephones were transferred to it 
to-morrow, the present subscribers would lose between now and 
1913, when our license expires, some £250,000; not to speak of 
the loss to the thousands of citizens who would join the system 
between now and then if it remained under the control of the 


- Corporation, 
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You ask, Why should a municipality have a private tele- 
phone system any more than a private Post Office telegraph 
system ?" and in the debate there was a tendency to accept 
Lord S.anley's assumption that the postal and telegraph systems 
leave nothing to be desired. Your commercial readers know 
how far this is contrary to fact. Thanks to the eff rts of such 
men as Mr. Henniker Heaton and others in Parliament, 
improvements are taking place, but is it not pitiful in this 
country, which depends more than any other on facilities for 
rapid intercommunication, that we should be without the 
facilities for posting letters in all mail trains, which every Con- 
tinental country has given to its citizens for many years, and 
that thousands of railway stations should be without public 
telegraph offices, whereas in the leading Continental countries 
a railway telegraph office is available to the public at every 
station ? 

In the matter of telephones the Post Office has still less to 
brag about. The trunk tariff is out of all proportion to the rates 
charged in other countries. For instance, from Glasgow to 
London the charge is 4s. 6d. for three minutes’ conversation. 
In Sweden for the same service the charge would be 63d., in 
Germany 1s. 6d. (which would cover half as far again), and in 
France 1s. 7d. 

If this letter were not already too long, I should have liked 
to deal with the amazing statement of the Postmaster- General 
that the instant the agreement became law there would be 
free intercoommunication without charge throughout the whole 
of the United Kingdom " ; the absolute futility of his stipula- 
tions r g '' maximum and minimum rates ” the illusory 
nature of the prohibition of favour and preference," and 
various other points. But it may suffice to remind your readers 
that the Select Committee, which spent so much time atudying 
the subject in all its bearings, came to the conclusion that the 
municipalities were substantially correct in their contentions. 
As this remains on record, notwithstanding the adverse votes 
of 187 hon. members on the 9th inst. (many of whom know 
nothing about the matter and had not even heard the discus- 
sion), the municipalities may confidently rely on satisfactory 
treatment from a new House of Commons.—I am, 


D. M. STEVENSON. 


LINE CALCULATION. 


SrR,—In the correspondence of your issue of Aug. 25 
“ Duplicator ” suggests certain corrections in Neweastle's 
answer to Question 795. The writer has, perhaps, used the 
words “load factor" rather laxly, for, as Duplicator points 
out, the C? R loss is not proportional to the load factor used 
strictly; but in correcting this expression Daplicator " 
falls into the error of saying that the C? R loss is propor- 
tional to the square of the load factor. This statement is 
no more the case than the one he criticises. 

There is no definite relation between the C? R loss and 
the real load factor that can be used as Duplicator” 
suggests. This loss is proportional to the mean square of 
the varying currents, not to the square of the mean current, as 
would have to be the case to make Daplicator’s” law 
true. The difference is a vital one. It is thus obvious 
that the annual loss can only be approximated to at the 
best, and what the writer meant to convey, as his figures 
show, was as follows: the full load C? R loss is known, the 
variations of the current are absolutely unknown. Assume 
as a basis to work on that the total units lost in a year are 
25 per cent. of what they would be if the full-load current 
were on the whole time. The whole solution is an approxi- 
mate one, and, if one chooses, one can assume the average 
current to be, say, 50 per cent. of the maximum—the losses 
would, of course, then be proportional to the square of the 
current if it were constant at 50 per cent. the whole time, which, 
of course, it is not, or it would never transmit the full load 
required. This assumption, however, is not likely to be 
much more correct than any other one. 

With regard to the resistance of 40 miles of No. 8 5 W. G, 
as “Duplicator” points out, this is not 59:5 ohms. Through 
some slip the No. 8 S W.G. has been substituted for No. 6 
S.W.G. If the curve of cost is referred to, it will be seen 
at once that No. 6 S. W. G. is the correct size to use, 
PaT the power required is likely to increase. The 
writer believes his formula for voltage drop to be correct, 
and would be glad to know how Duplicator derives the 


expression volts loss = tora. energy ош His own is 


14€ 
obtained thus : 


Let V — virtual volta at generator end of line; 
V, = virtual volta at distant end of line; 


Г — —2ũ2Wꝗ4·0———— 


Let R - ohms resistance of one line; 


C current; 
then CV / cos 6 = C V, V3 00 6 ＋ 5 С? R 
(V - V,) = lost volts = CR v3 
cus 6 


or with a power factor of 1- СЕ V3 


Yours, etc, NEWCASTLE. 


ALTERNATE-CURRENT MACHINERY—INDUCTION 
ALTERNATORS.* 
BY WM STANLEY, ASSISTED BY G FACCIOLI. 


In the following pages it is proposed to discuss some of 
the elementary phenomena found while studying the 
performance of alternators excited by alternating currents. 
The alternators have their rotors and stators wound with 
distributed windings. The rotor circuits are supplied with 
very low frequency multiphase currents, as shown in Fig. 1. 
These currents prodace a field, or fields, which move around 
the rotor at a speed proportional to the frequency of the 
magnetising or exciting source. 

if the connection of the multiphase exciter is such as to 
produce a clockwise electromagnetic rotation of the field 
(rotor), the rotor structure of the alternator may then be 
mechanically revolved either in the same or in an opposite 
direction. Let л be the frequency of the exciting circuit 
and n, the frequency of mechanical rotation, then if the 
electromagnetic and mechanical rotations are in the same 
direction, the speed of the flux will be proportional to 


Fic, 1.—Induction Alternator Circuits. 


^-^; if they are in opposite direction to n, – л, and, 
as will be shown, these two relative arrangements produce 
very different phenomena. Call n, +n or n; -n=n,, =the 
frequency of the currents induced in the stator or armature 
conductors of the machine, evidently when n = n. n - л = 0, 
and there is a stationary field in the space opposite to the 
stationary armature conductors ; consequently no E M.F. 
is induced. Suppose, however, that » is small compared to 
n,—for example, let the exciting frequency п = 1 cycle, 
while the frequency of rotation n, = 61 cycler, then 


п, — ® = 60 cycler. 
n, +n= 62 cycles. 


Consider the first case for a moment. Suppose the stator 
or armature of the alternator is supplying current to an 
external circuit; then, if we have a clockwise rotation 
(revolutions per minute) of 61 cycles and a counter-clock- 
wise electromagnetic rotation (exciting current) of one 
cycle, the effective field rotation is clockwise and 60 cycles; 
consequently, the armature (stator) currents are also of 60 
cycles frequency. But these stator currente produce a field 
in the airgap of tbe machine, and this field revolves 
synchronously with the rotor induction, but not syn- 
chronously with the rotor conductors, for they (the 
conductors) sre going faster—viz, at the rate of 61 cycles. 
They are, therefore, constantly overtaking the stator- 
produced field, and passing through it—that is to say, 
cutting it, and they, therefore, have E M.F. induced in 
them of a frequency = 61 – 60 cycles=1= n, the exciting 
frequency; the final result being that an ЕМЕ. of 
the same frequency as that of the exciting current is 
produced in the rotor (field) conductors, by simply loadin 
the alternator in the usual manner. This " atator induced 
E. M. F.“ in the rotor conductors is evidently рше {о 
and in quadrature with the stator current. It is z ro when 
the stator current is maximum, maximum when the stator 


* Abstract from Electrical Review of New York of paper presented 
at the twenty-second annual convention of the American Institute of 
Electrical Engineers, Asheville, N.O., June 23, 1905. 
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current is zero, etc. It is of the utmost importance in the 
phenomena to be described, for if the rotor circuit ba of low 
resistance (great time-constant) the ''stator-induced Е.М ЕЁ,” 
in the rotor will produce a current (called “ stator - induced 
current ") approximately equal in value, nearly opposite in 
phase to the stator current, and, consequently, competent 
to neutralise the magnetomotive force of the armature or 
stator circuit and to destroy almost completely the 
magnotisation dae to the stator winding. In sach an 
alternator there should be, then, no armature reaction, 
no back magnetisatlon, no distortion of the field of the 
machine. 

At first sight it wonld seem that these machines should 
give a constant Е М.К. at all loads; when excited at 
constant potential they do not do this, but they give, when 
properly designed, a gradually rising potential at power 
factor = 1 with a slight drop of potential for lower power 


+ 


ts 
Fia. 2. —Phase Relations with Backward Electromagnetic Rotation. 


factors down to power factor - O. In Figs. 2 and 3, Mr. 
Faccioli has represented the phase relations of the E. M. F., 
currents, eto., when (Fig. 2) the effective frequency of the 
alternator is equal to the difference between the rotational 
aud magnetising frequencies, and (Fig. 3) when it is equal 
to theirsam. In the diagram here given the ratio of the 
rotor to the stator turns is assumed to be 1: 1; the ohmic 
and inductive resistance of the exciter is zero—that is to 
say, the exciter is assumed to maintain a constant terminal 
potential. 

In the case of Fig. 2 (№, = NI – N) the flux of the 
alternator rotates in one direction regarding the rotor and 
in the opposite direction regarding the stator ; therefore, 
the diagram is supposed to rotate in the direction R regard- 
ing the rotor, and in the direction S regarding the stator. 
v is the leakage coefficient of the rotor—that is, the ratio 
between the flux produced by the rotor which enters the 


Fic. 3—Phase Relations with Forward Electromagnetic Rotation. 


stator and the total flux set up by the rotor. The leakage 
coefficient of the stator is assumed to be equal to the 
leakage coefficient of the rotor. Ez represents the E.M F. 
of the exciter (low frequency) which is supplied to the 
terminals of the rotor, and is assumed as constant for any 
load of the machine. io is the magnetising current of the 
machine at no load and lags behind E; by the angle ф; 4 
being a function of the resistance of the rotor and the 
frequency of excitation. At no load the flax set up by 
io will induce an E. M. F., en, of the terminals of the rotor; 
a part of the same flux proportional to v 7,, will induce an 
E. M. F., es, at the terminals of the stator. 

Now consider the case ia which the machine is loaded by 
the current J; st power-factor unity. The current, Is, of 
the stator (armature) induces at the terminals of the rotor 
(field) an E.M.F. in the direction of E, proportional to the 
frequency of excitation of the machine. The EM F, E, 
produces in the rotor a current, I;, which lage behind E by 


the angle G. Is and v Ir give a resultant, js, whose magneto- 
motive force is superimposed on the original magnetomotive 
force, v 10, giving a resultant magnetomotive force, Im, 
which is in quadrature with J, The E M.F. of the stator 
is Es in quadrature with im, and, therefore, in phase 
with I, In the case of Fig. 3, when (№, = N + №), 
the diagram rotates in the same direction regarding 
the stator and the rotor. The same symbols represent 
the same quantities as In Fig. 2. In this case the E. M. F. 
es and en have the same direction, and the resultant 
magnetomotive force, js, has such direction as to decrease 
the original magnetisation, v т, of the machine; while in 
the ease of Fig. 2, the magnetomotive force, js, due to the 
load currenta, has the effect of increasing the no- load 
magnetisation of the machine. When, therefore, the gene- 
rated frequency of the machine is equal to the difference 
of the frequency of rotation and the frequency of excita- 
tion, the magnetisation of the machine may be higher when 
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Flu. 4. — Regulation Curves of 100-kw., 900 Effective Revolutions per Minute, 

60-Cycle Induction Generator. 

loaded with non-induotive load than when running free; 
this result being principally due to the resiatanoe of the 
rotor or field, which prevents the current I; from ing 
exactly 90deg. behind E, and, consequently, neutralising 
the magnetomotive force of Js. Оп tbe other hand, the 
resistance of the rotor when the generated frequency is 
equal to the sum of the frequency of rotation and the 
frequency of excitation, has the effect of decreasing the 
magnetisation of the machine when loaded with 
non-inductive load. If the rotor of the machine had 
zero resistance and perfect mutual induction, then the 
rotor current, In, would lag exactly 90deg. from ita 
EM.F. in both Fig. 2 and Fig. 5, and would be exactly 
equal and opposite to the stator current, Is. There would 
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Fic. 5. Regulation Curves of 100-kw., 900 Effective Revolutions per Minute, 
60-Cycle Induction Generator. 


be no resultant magnetomotive force due to the load, and, 
therefore, js would be equal to zero, and the machine would 
have constant E.M F. at any load and at any power factor. 
It then appears that if a machine of this type—that is, a 
machine with almost perfect mutual induction and very 
low resistance—could be built, there would be very little 
difference in its regulation when excited by forward and 
backward running fields. The principal difference would 
consist in the fact that with a forward running excitation 
the exciter would supply energy to the alternator in pro- 
portion to the ratio of the exciting to the generated 
frequency, while with the backward running excitation the 
exciter delivers no energy to the alternator, but receives 
energy from it. 

Fig. 4 shows the regulation of the induction alternator 
at different frequencies of excitation. The curves belong 
to a 100-kw., eight-pole, 60-cycle, 900 effective revolu- 
tions per minute machine built by the Crocker-Wheeler 
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Company for experimental purposes. Figs. 2 and 3 refer 
to the same machine. The curves of Fig. 4 are in perfect 
accord with the actual tests made on the machiae, the 
results of which are given later on. This figure shows that 
for each machine—that is, for each combination of resist- 
ance and leakage in any machine—there is a certain frequency 
of excitation below which trifling changes in the constants 
of the alternator produce great changes in its potential 
characteristics. For amall high-frequency machines an 
exciting frequency of about five cycles may be required, 
. while on large machines in which the resistance and leakage 
may be relatively lower, the exciting frequency may be as 
low as one cycle. In a similar way it is possible to study 
the influence of the variations in the excitiog frequency in 
the case of the forward rotation of the field. Fig. 5 gives 
the regulation of the same 100-kw. alternator at different 
power factors for different frequencies of the field. The 
curves in Fig. 5 show that, in the case of forward rotation 
of the field, the potential of the alternator will drop at any 
power factor, due to the effect of the resistance and leakage, 
but the difference in regulation between power-factor unity 
and lower power factor is very small in comparison with 
the results obtainable with the alternators of standard type. 
(The phenomena in this machine are magnified by the high 
resistance of the rotor.) 

The variation of the air-gap in these machines has a 
peculiar influence on their regulation. Doubling the air- 
gap of the same machine has very little effect on its 
regulation at the freqaency which is used for its excitation 
(about five cycles). This is due to the fact that any 
increase in the air-gap involves an increase in the no-load 
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Рта. 6. — Regulation Curves of 100-kw., 900 Ettective Revc lutions per Minute, 
60-Cycle Induction Generator. 


magnetising current of the machine and an iacrease of the 
leakage coefficient, v, and these two phenomena have con- 
flicting influences on the regulation of the alternator. 
When, however, the leakage of the machine is compara- 
tively low, as in the case of high-speed alternators with a 
small number of poles, and the no-load mugnetising current 
is high (large air-gap), then something is gained in regula- 
tion by inoreasing the length of the air-gap. For instance, 
this is the case with turbine alternators where a large air- 
gap is required for mechanical reasons. 

Considering now the phenomena of the system, the 
following general conditions are found : the current in the 
exciting circuit is composed of two parts or components— 
first, that due to the exciter E M. F., which is the no-load 
magnetising current ; secondly, the current due to the 
E.M.F. generated in the field (rotor) conductors by the 
stator load current. The first of these, the no-load 
magnetising current (volt-amperes), is for any given 
capacity of the alternator inversely proportional to its 
speed—that is, is proportional to the number of poles 
of the alternator for any given generated frequency, 
or is proportional to the frequency of the alternator 
driven at constant speed. This magnetising apparent 
energy is therefore small with high-speed machines of given 
frequency, and small with low-frequency machines of given 
speed ; consequently, it is smallest in low-frequency turbine 
alternators and is larger in slow-speed direct-connected high- 
frequency machines. It is to be remembered, however, that 
the etising current is only a fractional part of the 
fall-load current in the exciting circuit; therefore it is 
not necessarily a limiting condition, and does not determine 
the size of the exciter. 


The second component of the exciting current is the 
superimposed component, and is approximately equal in 
total amperes to the armature current of the alternator. 


The E M.F. of the exciter is proportional to the E M. F. of 


the alternator multiplied by the ratio of the exciting to 


the generated frequency. The two components of the 


exciting current (the magnetising and superimposed) have 
the following phase relations. When the alternator is 
delivering current at power-factor unity, the magnetising 
aud superimposed components are nearly in quadrature ; 
when the alternator delivers current at power-factor zero, 
the components are nearly in phase. If we call M the 
no-load magnetising volt-amperes of the exciter, № the 
frequency of excitation, N,, the generated frequency of 
the alternator, W the capacity of the alternator in kilovolt- 
amperes, we have the size of the exciter approximately 
proportional to 
N? Ni : 
JM tW? T2 MW i in ; 
№ Ni 

ф being the maximum angle of lag of the current that the 
alternator is called upon to deliver. Thus, if the alte&nator 
is а 100-kw. 25-cyole machine excited at a frequency of 
2:5 cycles, and the no-load magnetising volt-amperes are 
five kilovolt-amperes, and if the alternator is called upon to 
deliver its fall-load current at power factor 0°5, the size of 
the exciter is: 


is NP 
vi 524 ( 100 25 42 5 10023 x 0:86 = 14:5 kilovolt! 


amperes. It will then be seen that the exciter is called 
upon to carry a current practically equal in total amperes 
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Е d. 7. - Regulation Curves of 1, 500-kw., 1,500 Effective Revolutions per Minute, 
25- Cycle Induction Turbine Alternator. 


to the load current of the alternator, the apparent energy 
of which is dependent on the frequency of excitation ; con- 
sequently, the aim of the engineer is to so design his machines 
that they will require the minimum exciting frequency. 

Fig. 6 shows tbe regulation curves obtained from tests of 
the 100-kw., eight-pole, 60-cycle, 900 effective revolutions 
per minute alternator above mentioned, as a function of the 
load of the machine when its field is excited by five-cycle 
current at constant potential (backward rotating field). For 
fall load of alternator at power factor 0'8 the size of the 
exciter is 13 kilovolt-amperes, or 13 per cent. of the size of 
the alternator. The curves agree very closely with the calou- 
lated characteristics of the alternator. Fig. 7 refers to a 
1,500-kw., 25-oycle, 1,500 effective revolations per minute 
turbine alternator. The frequency of excitation is 0°75 cycle, 
and the exciter at fall load of the alternator power factor 0:8, 
bas a capacity of 95 kilovolt-amperes—that is, 6:5 per cent. of 
the size of the alternator. Fig. 8 gives the exciting watts 
for different loads of the 100-kw., 60-cycle, eight-pole 
alternator (at unity and lower power factors). As shown 
by these curves, the energy delivered to the alternator at 
no load is small and positive. As the alternator load 
increases the current ia the rotor magnetising circuit 
increases, but the watts fall to zero and reverse—that is, 
the current in the rotor-exciter circuit lage until it exceeds 
90deg. behind the exciter E.M.F. It therefore flows 
through the exciter against the exciters E M. F., just as a 
current delivered by a generator flows through a motor 
circuit against the counter E.M.F. of the motor. 

The all-important factor in the design of induction aiter- 
nators is, then, the excitation. At first sight the designing 


of an efficient and economical exciter to deliver multiphase 


312 


excitiog currents of five cycles or lower frequency would 
appear to be an almost hopeless undertaking, for if an 
exciter of, say, three-cycle frequency and 50 kilovolt- 
ampsres is necessary to furcish the field aud con- 
trolling current for a 500-kw. alternator, working 
on old lines, we should be compelled to design a two- 
pole machine of 180 rpm. to deliver 50 kilovolt- 
amperes at power-factor zero to unity power factor. The 
manufacture of such a machine would ruin any going 
concern. We are therefore compelled : (1) to find such а 
method of generating the exciting currents as will permit 
the use of normal speeds and consequent redaction of size 
of the exciter—that is, the exciters must be designed to 
give low frequencies at high speed; (2) to prodace the 
desired potential gradient on the alternator, we must 80 
design the exciter that it will bave a characteristic com- 
plementary to that of the natural characteristic of the 
alternator it excites. These are severe conditions to impose 
upon any machine, but they have been met in a novel 
manner in'tbe machine about to be described. It is 
evident that if the field of an ordinary direct-current 
machine is slowly alternated, corresponding alternations 
in the EMF. of the armature will occur. Such a 
machine could evidently be driven at any speed 
and would give alternating current through its com- 
mutator and brushes correspondiog in frequency to 
the frequency of its field, but it could  farnish 
single-phase currents only. It is evident also that two 
such machines could be coupled on the same shaft, each 
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Fic, 8.—Exciting Watts for different Loads of 100-kw. Induction Alternator. 


machine having its field excited by low-frequency and 
phase-diffuriog currents; and such an arrangement would 
generate from the two armatures two phase-differing 
currents, whose frequency is independent of the speed of 
rotation. If, now, these two fields are combined in one 
machine—that is, if the field is a Ferraris or rotating field 
instead of a simple periodic field —it is evident that a single 
armature with a simple commutator and four brushes placed 
in quadrature around the commutator will deliver two sets 
of alternating currente, differing in phase by the angle of 
the brush displacement, and at the same frequency as the 
rotating field, and that the figuring of the generated 
currents will be independent of the speed of rotation. 
Sich an arrangement might be a machine in which the 
stator consists of a four-pole structure having energising 
coila diametrically located on opposite poles and connected 
to a two-phase source of excitation, while the armature and 
commutator deliver two-phase currents to external circuits. 
But this arrangement presupposes and employs a third 
element to furnish the original exciting current of the 
exciter. 

In order to make the exciter self-exciting and self-con- 
tained, and to reduce the apparatus to the simplest terms, 
the following scheme for excitation has been devised 
(Fig. 9). A pair of brushes corresponding to those of an 
ordinary generator is connected to a field coil, so located 
with reference to these brushes that the flux it produces 
will be displaced by a predetermined angle dependent upon 
the number of phases desired. Thus for a two-phase 
machine a pair of brushes is connected to afield coil solocated 
as to produce a flax, by means of which and by rotation 
an E. M. F. is generated upon tbe other pair of brushes, while 
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the second pair of brushes is connected toa coil so located 
as to produce a flux that will generate an ЕМЕ. on the 
first pair of brushes. This is shown in Fig. 9, which illus- 
trates the connection and operation of self-excitation by 
means of two and three phase currents. Let the residual 
magnetism of the machine be as shown in the diagram. 
Then, on rotating the armature, an E.M F. will be developed 
on brushes 2—4. These brushes are connected to the 
field winding at X —X! instead of at Y—Y!, as is usual in 
exciting continuous- current machines, consequently а 
current will flow, say, from X through a—a to XI, 

ducing a flax through the armature at 90deg. to the 
residual magnetism. А resultant field will, therefore, 
lie between the points Y—X and Y!—X!, but this field 
will generate an E.M.F. on brushes 1—3, and these brushes 
will deliver a current throogh Y—a—a—Y, in such a 
direction as first to oppose the residual magnetism and 
afterward reverse its direction. At the instant that the 
residual magnetism is zsro the only field operating in the 
machine is that due to the currents from the brushes 
2—4; subsequently this field combines with the vertical 
reversed field to brushes Y —Y,, producing a resultant with 
polar line between X—Y!, These operations being cyclic, 
they recur at periodic intervals, and the phenomena become 
continuous. At the resistance of the energising circuit 
a—a is low in comparison with its inductance, the currents 
delivered from each pair of brushes lag nearly 90deg. bebind 
the E M.F.’s, and, therefore, little energy is wasted in field 
excitation. This process of excitation presents many 
curious and interesting features. If, for example, one of 
the magnetising circuits, such as X, be disconnected from 
the armature, the field immediately dies out, even if there 
is no current in circuit at the instant of the breaking. 


TWO PHASE 
THREE PHASE 
ec DILIIUA MACAT Tiga 


Fic. 9.—Self-Excitation by Two and Three Phase Exciters. 


The approximate calculation of the frequency of self- 
excitation ав given by Mr. Faccioli will be found by oon- 
sidering for a moment the physical phenomena that occur. 
Assume the speed of rotation of the armature to be n, ; 
let the machine be a single magnetic circuit machine with 
X conductors in the armature and Y conductors on the 
stator. A moment's consideration of the laws of induction 
will show that the direction of the current delivered by 
the armature to the field must be such as to produce a field 
rotating in the same direction as the rotation of the 
armature. Let the frequency of this rotating field be N, 
then evidently the effective frequency of the armature 
conductors will be : 

N,-N=N,,. 


We therefore have X armature conductors cut by the flax of 
the machine at frequency n,,,and Y conductors of the field cut 
by the same flux at frequency N; therefore there will be two 
E.M.F.’s, one on the rotor and one on the stator for each 
magnetising circuit, and, as is evident, the condition of 
equilibrium of current flow will be obtained when these 
two E.M F's are equal and opposite to each other. This 
condition of equilibrium will always be fulfilled for & certain 
frequency of self-excitation ; such, in fact, as will make 


X N,-Y N. 
But N,,=N,-N, 
10 YN=(XN,-N), 
and N= М, DV. 


That is, the frequency of self- excitation will be equal to the 
frequency of rotation times the turns on the rotor divided 
by the sum of the turns on the rotor and stator. By 
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this formula we can easily determine the winding of a 
machine for a given frequency of self-excitation ; for 
instance, in the case of a two-pole machine in which the 
speed of rotation is 900 r.p.m. (15 cycles) the number of 
armature conductors is 200 and the frequency of self- 
excitation desired is three cycles, we find that the number 
of tarns required on the stator is 


200 (15-3) 00 
— 5 - 800. 


Evidently these results are only strictly true when the 
resistance and leaksge of the machine are zero, or not con- 
sidered, as these quantities have a slightly modifying effect. 
When the windiogs are similarly disposed in rotor and 
atator it is not necessary to take into consideration the 
winding distribution coefficients, but the proper coefficients 
should be employed when the stator bas salient poles. This 
type of machine satisfies, therefore, the first condition laid 
down as necessary for a commercial exciter, for it produces 
low-frequency multiphase currents at normal speeds. It 
also fulfils the second condition—that it should deliver 29го 
and negstive power-factor currente at constant or rising 
potential with mach greater exactness than the ordinary 
type of alternator; for the reason that the armature 
reaction of & machine of this type may be made practically 
zero, because the field of the machine progresses in the 
same direction as the rotation of the armature, and conse- 
quently tends to maintain the E.M.F. at low power-factor 
loads, and because it may be compensated to give a positive 
potential gradient. 
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AMPERES 
Fig. 10.—Voltage Characteristics of a 10-Kilovolt-Ampere Exciter. 


Fig. 10 gives the voltage characteristics of a 10-kilovolt- 
ampere exciter as a function of the amperes of load for 
power factor=1 and power factor=0. The frequency of 
self-excitation of this machine, when run at 900 r.p.m., is 
five cycles. An examination of the characteristic curves of 
the induction alternator (n, – п) type (Fig. 6) shows that 
the potential gradient of these machines is positive for 
load currents of unity power factor, zero for load currents 
of (about) power factor = 0:8, and negative for currents of 
power factor = 0. If, therefore, the exciter is given such a 
characteristic that the E M.F. of the exciter will be 
slightly lower when the alternator is full loaded with 
power factor = 1 currents, and slightly higher when 
the alternator is delivering low power-factor currents, 
the potential of the alternator may be maintained 
practically constant for any variation in load or power 
factor. It is to be remembered that the exciter when used 
with (n, - n) type of alternator is never called upon to 
furnish power-factor unity currents, but to receive them, 
and that the msguetising reaction of such currents upon 
the exciter field is exactly the reverse of that found when 
the power-factor unity currents are delivered ; therefore, 
the exciter should be so designed when used with this 
machine 4s to give an increase of potential when delivering 
power-factor unity currents (that it may have a negative 
potential gradient when receiving them), as well as a 
slight increase of potential when delivering power-factor 
zero currents, 


Oxford.—Mr. Worby Beaumont, who has been reporting on the 
traffic facilities of Oxford, has advised that the tramways should not 
be electrified, but that a motor omnibus servi»e should be started. The 
Corporation called in two experts, and we expect that Mr. Stephen 
Sellon’s advice will conflict with the above, 
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TRADE NOTICES AND NOVELTIES. 


Automatie Devices. 

From the Union Electric Company, Limited, 151, Qaeen 
Victoria-street, London, E. C., we have received an interesting 
list of thelr automatic time integrating devices, of which we 
have selected two for speclal reference herewith. Where 


. 
A 


"Fic. 1.—Maximum Switch. 


current is supplied at time rates for small motor, aro, or incan- 
descent lamp circuits, it is desirable to have a switch which 
automatically opens the circuit when the maximum 

current is exceeded. Ib is claimed that the maximum switch 
(Fig. 1) does this both safely and effectively without adding 
materially to the cost of the installation. A cover of either 
stout insulating material, zinc or iron, encloses the mechanism, 
which consists of a hand switch operated from outside against 
a spring. The switch blade is held in the contact position 
by a detent operated by a control wire through which the 
main current flows. Excess of current lengthens this control 
wire, d, thereby permitting the lever, e, to move sufficiently 
to release the detent holding the switch. By means of the 
screw, b, the regulation can be altered to about 20 per 
cent. + or ~. The device Fig. 2 is designed for cases where 
it is desired to switch on or off, at a distance, one or more 
circuits of considerable ampere capacity by means of either a 
high or low voltage operating circuit. It consists of a powerful 
switch with quick make and break, controlled by a spring 
mechanism and worked by a small current in a fine-wire operat- 
ing circuit. This operating circuit can be closed by either the 
firm’s contact clock or by one or more of their contact makers 
coupled in parallel. There are two finishes, one in an oak case 
and the other in a metal watertight case. For the rest it must 


Fig 2—Distant Switch. 


suffice to say that the devices described in the list under notice 
embody many new principles in the way of determining the 
charges for the supply of current and controlling the current 
in use. 


B.T.H. Motors and Generators. 


We are indebted to the British Thomson-Houston Company, 
Limited, Rugby, for particulars of a new line of continuous- 
current motors and generators which they are introducing to 
the trade. These machines will be known as the ** D B" and 
“М Р” types respectively, the first - mentioned ranging in 
capacity from 25 h.p. to 70 h.p. as motors and from 20 kw. to 
50 kw. as generators, while the MP" type will be made in 
standard sizes for capacities from 70 h.p. to 100 h.p. as motors. 
and 50 kw. to 100 kw. as generators. The D B" motors and 
generators are supplied either without covers, with perforated 


814 THE ELECTRICAL ENGINEER, SEPTEMBER i, 1905 


covers, or with solid covers. The ventilated machines are fitted 
with removable perforated covers, and the totally enclosed 
machines with removable solid covers, and although well pro- 
tected, the brushes, commutator, and bearings are made very 
easy of access. On the other hand, the M Р” macbines аге 
supplied in **open" type only, and are not suitable for enclosure. 
In both D B" and “MP” machines the frame, which is 
also the magnet yoke, is of cast iron and circular in form. The 
"D В” machines are provided with end shields (see Fig. 1), 
which afford protection and support the bearings. The com- 
mutator end shield is in the form of a commutator box with 


Fic. 1.—'* DB" Protected Motor. 


hand holer, and the pulley end shield is uf dished form with 
three openings. The baud holes give access to the commutator 
and brushes, and allow cf general inspection of the moving 
parte, at the same time permitting a thorough circulation of air 
through the motor. The M P” machines have no end shields, 
the bearings and frame being supported on a common bed-plate 
(see Fig. 2). The frame and bearings, it will be seen, are 
divided in a horjzontal plane, permitting easy removal of the 
armature, In both types tho field coils are held in position by 
means of the projecting pole tips, and can be readily removed. 
The magnet cores are of Jaminated iron punchings. By turning 


FIG. 2. —" MP" Motor. 


the end shields 90deg. or 180deg., the D В” motors may be 
arranged for operating on wall or ceiling. The bearings of the 
“M P" machines are of the self-aligning type. In both cases 
the bearings are lubricated automatically by oil wells and rings, 
and are provided with gauges. Further, in both types the 
armature (Fig. 3) is drum wound, and consisted of a laminated 
core with slots in which the form-wound coils are embedded. 
The core is built up on a splder keyed to the shafr. The 
armature is so constructed as to permit a thorough circulation 
of air through core, windings, and commutator. The com- 
mutator is mounted on an extended sleeve on the armature spider, 
so that the shaft may be removed without interfering with 
the windings of the armature. The commatator shell is pro- 


vided with air ducts running parallel to the shaft to allow of 
air passing into the armature from each end. The brush-holders 
of these machines contain a coil spring, which exerts a uniform 
pressure throughout the wearing length of the brush. With 
this type of pressure spring there is no appreciable friction 
which would tend to change the pressure on the brush after it 
is properly adjusted. An adjustable lever io the rear of the 
holder enables the pressure to be regulated throughout the 
whole life of the brash. The brushes are of carbon with pigtail 
connections, ensuring perfect electrical connection independent 
of the contact between the brush and holder. Any brush can 
be removed whilst the machine is in operation without disturb- 
ing the others and without removing the holder from the stud. 
The protected D B" machines and type M P" motors and 
generators will run for six hours at rated load and voltage with 
a temperature rise above the surrounding air as measured by 
thermometer on any accessible part of the machine not exoeed- 
ing 40deg. C. (72deg. F.), the temperature cf the air during 


Fic. 5 —Armatu:e for DB" or MP" Machines. 


test not exceeding 25deg. C. (77Jeg. F.). Both "D B" and 
“МР” machines will operate without movement of the brushes 
and without sparking at the commutator from no load to 10 per 
cent. overload, and with overloads of 25 per cent. for one hour 
and 50 per cent. momentarily without ipjurious heating or 
sparking. Standard motors, either shunt or compound, are 
wound for circuits of 110 to 120, 220 to 240, 440 to 480, aud 
500 to 525 volts respectively. The “D B” and MP“ gene- 
ratore, it may be added, are also supplied both shunt and 
compound wound. 


Combined Water-Motor and Dynamo for Charging 
Accumulators. 


Accompanying is an illustration of a Pitman ‘‘ Hector” water- 
motor coupled direct to a dynamo, the whole being mounted on 
one cast-iron bedplate. The Hector water-motor consists 
of a cast-iron body fitted with three adjustable nozzle tips of 
phosphor-bronze, the jet of water striking a small Pelton water- 
wheel, and exhausting at the bottom of the case by way of a 
small pipe, not shown in the illustration. The Pelton wheel is 


Hector Water-Motor Combination, 


a steel plate, fitted with phosphor-bronze buckets of special 
improved shape, and gives 85 per oont. efficiency with any 
pressure cf water over 40ib. per square inch. With lower 
pressures a belt drive is necessary to get the requisite speed. 
The dynamo is of a special iron-clad type, wound to give any 
voltage desired, and the bearings are of great length, the whole 
apparatus being of thoroughly up-to-date and substantial con- 
struction. A in. bore pipe off the ordinary town's main is all 
that is required to drive it, and as the nozzles are extremely 
small (1/16in., gin., and 5/32in.), and only one used at a time, the 
water consumed is negligible. The combination is silent run- 
ning, and involves no risk of fire where motorcars and petrol are 
about. By means of the full-way regulating valve provided 
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the speed of the motor can be reguiated as desired, and the 
machine may be left running without attention if fitted with a 
cut-out. We are indebted for the above particulars to the 
manufacturer, Mr. Percy Pitman, of Bosbury, Ledbury, where 
we understand similar combinations to that described above 
may be seen arranged fur charging motorcar accumulators and 
for house lighting, with only 6ft. fall of water as motive power. 


Network Ohmmeter 


To meet the want of a rapid and reliable means of testing 
the joint insulation resistance of a complete three-wire network, 
without interrupting the supply, the ohmmeter shown in Fig. 1 


FIG, 1. — Network Ohmmeter. 


The 
employed is F = M -R; where F = joint insulation 


herewith has been devised by Mr. (iroves. formula 


resistance in ohms ; V, — potential between neutral and earth 
when there is no artificial earth connection; V, = potential 
between neutral and earth whon an artificial earth connection 


CT... [SHUNT] 


G. | 


HOH] 
FUSE 


Fic. 2.—Diagram of Connectiona to Network Ohmmeter. 


is made; C = current passing through the earth connection ; 
R = resistance of artificial earth connection. R, being of low 
resistance, not exceeding, say, two ohms, may be ignored, and 


V 
F= 1, 

O 
voltmeter. The pointers move in parallel planes and overlap, 


The instrument consists of à combined ammeter and 


1 
the point of intersection of the pointers givin 


the required 
readings, F, on the scale. Fig. 2 shows a method of connecting 
up the instrument. The ammeter shunt of the ohmmeter is 
short-circuited by a switch, which is only opened when the test is 
being made, and when the recording ammeter shows a reading not 
exceeding the limits of the ampere scale of the ohmmeter. This 
switch is first opened, and then the operating switch. As the 
required deflection of the ammeter and voltmeter movements 
are obtained under different conditions, the operating switch is 
provided with an attachment which locks the ammeter pointer 
while the voltmeter pointer deflects. For the above particulars 
we are indebted to the makers of the instrument, Mesars. Elliott 
Bros., Century Works, Lewisham, S.E., who have aleo sent us 
an illustrated pamphlet describing their ** Century " portable 
mains testing set. This set has been designed, we are told, 
with a view to provide the mains superintendent and cable 
engineer with an instrument tha: will cover the whole range of 
testing likely to be met with in laying and maintenance of 
underground cables. We must refer the reader to the pamphlet 
in question for details, 


Catalogues, etc., Received. 


LUBRICATION AND LUBRICATORS.—From Messre. Rimington 
Bror., Carlisle, and 63, Queen Victoria-street, London, E. C., 
comes a catalogue dealing with lubrication and lubricators. This 
publication is a comprehensive one of its kind, and contains 
some information of an instructive and useful character for 
reference. It also includes particulars and illustrations of a 
great variety of oiling devices, etc. 

ELECTRICAL CourAN XS LiTERATURE.— The following is a 
list of publications which we have received en masse from the 
Electrical Company, Limited, 121-125, Charing Cross-road, 
London, W. C.: Pamphlet No. 155 Nernst lamps for street 
and shop lighting; Leaflet No. 163, patent suspension chain; 
Card No. 166, tlame arc lamp instructions ; Leaflet No. 175, 
watt-heur meter; Leaflet No. 176, switchboard meter; Leaflet 
No. 177, new Nernst lamp reflector; Lesflet No. 178, artistic 
Nernst lamp fittings ; Card No. XIII., 142/62, small motors; 
Card No. XIII., 146 A5, electric fans. 


ALDERSHOT ELECTRICITY ACCOUNTS 


The accounts of the Aldershot electricity department 
for the year ended March 31, 1905, show a total 
expenditure on ospital account to that date of £25,619. 
Abstracts of the revenue account, balance-sheet, etc., are 
appended. 


REVENUE ACCOUNT, 


Dr. Expenditure. £ ad. 
To generation of electricity ....... —  — S = 1222311 8 
Distribution of electricity —.......... 5 = 91 9 2 
Attending and repairs to public lampde . E 26 7 7 
Rente, rates, and tarces . enne were 105 8 10 
Mansgement expenses, salaries, eto... . . . 872 2 7 
Special charges, insurance, etz . e . - ó6 18 2 

1,964 18 0 
Bad debts . . . — im 11 7 2 
Balance of revenue acconnt ............................._ 1,649 16 2 
£3,626 1 4 
. Income. £ s.d. 
Sale of current to privat» consumers by moter .......... . 5,071 9 7 
Ditto for public lighting (—— . 5511 3 
Rental of meters . E — € T Б 2 0 
Sale and е of lamps, eto . зн 8114 65 
By acoumulator charging ............. ——— . uie 55 4 1 
£35,526 1 4 

GENERAL BALANCE-SHEET | 

De. Liabilities, £ s.d. 
Capital account—amount received . . .. 25857 0 0 
Sundry oreditors .. . . . ... . ... 1,000 6 11 
Balance at credit of net revenue account.......0.....0. is 29 5 2 

£27,652 11 1 

Or. Assets, £ 8. d, 
Oapital account — amount expended for works . . . 95,619 6 8 
Stores on ,,... osons smes msss os ww 104 11 4 
Sundry debtors for current supplied, eto — . 1,085 19 6 
Oash with treasurer and in hend ...................... аав 722 15 7 

£27,632 11 1 

STATEMENT OF ELEOTRICITY GENERATED, SOLD, ETC. 
Quantity generates rh ates 476 
А rivate consumers by meter 153,842 

Quantity sold{ public lamps. . 5 _ 32254] 186,196 
Quantity used on works. 24,616 
Total quantity accounted for. . 2 "— 210,812 
otal maximum supply demanded (kilowatts) .................. 185 
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BARNSTAPLE ELECTRICITY ACCOUNTS. 


The sccounts of the Barnstaple electricity department 
for the year ended Deo. 31, 1904, show a total expenditare 
on capital account to that date of £28,062. Abstracts of 
the revenue account, etc., are given herewith. 


REVENUE ACCOUNT, 


Dr, | Expenditure. £ s.d. 
To generation of electricity ....... МНР ЕТЕТИН . 1,165 2 7 
D.stribution of electricity ................ —(——Ó RÀ! idi 63 17 10 
Attendirg and repairs to public lampe e.. iun 75 14 3 
Rents, rates, and tares . . . ã 2 T 196 6 4 
Mansgement expenses, salaries, өбо...............-.....-.... 359 b 7 
Special charges, insurance, eto . . 2 " 48 15 6 

1,820 2 1 
Amount carried to net revenue account ..... ТЕРТЕР — 1,265 5 3 
£3,085 7 4 

Or. Income. £ ғ, d 
By sale of current per meter. .... . . „ 1.255 7 10 
Public lighting. — ÁÓ „ “usm. 1,002 14 6 
Rental of meters. emeses. 3 . 55 6 0 
Sale of lamps, carbons, eto. . . . . . 190 5 10 
Oharging accumulators, eto... . . stoso 3 15 8 

23,085 7 4 
GENERAL BaLANCE-SHEET, 

Dr. Liabilities. £ s.d. 
Capital account —amount received. sesos oe =... 27,051 1 0 
Sandry creditors €* €9 € (9 » 66 9 606 0 ROS Oe KEEEK Eee KE RY AKERE- о ом 855 19 b 
To tressureer e e rmm 000 9 5 

£29,915 9 10 


Or. Asse! в. £ s.d. 
Capital account—amount expended for works.... 28,068 6 4 


Stores on “.... cee casas ee 136 7 3 
By stores (eapital) eee eee tanen rina —— 194 12 4 
Sundry debtors for current supplied ..................... 614 15 Б 
Other debtors .. . o ma s am eee o oa ote 1113 9 
Balance of revenue ac hount . 2 o 995 16 9 

£89,915 9 10 


STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity generated in B. T. U.. 220 198 


Private consumers by meter ........ 68.855 
Quantity sold ( Pablio FF 16.101) 145 014 
Qaantity used on works... .. .. . . 85 876 
Total quantity acoounted for.... . 200,890 
Qasntity not accounted for . e.. 19,252 
Number of publio 1ашрв ............... —— ЕЕЕ Um 137 
Total maximum supply demanded (kilowatts) .................. 180 


APPOINTMENTS VACANT. 


Head of the Department of Physics and Blectrical Bngineer: 
ing, Poitsmouth E ſuzatiou Commitice. Salary, £175 per annum. 
Application by Sept. 4, See advertisement. 

Draughtsman for switchboards. Apply to Box Н 91, Electrical 
Engineer offi e, See advertisement in last issue. 

Draughtsman for works in North of England. Apply to Box O 8, 
Electrical Engineer office, Ste advertisement. 

Canvasser, wages 25s. per week and commission, Letters only, 
Midland Electric Corporation for Power Distribution, Limited, 73, 
Lichfield-street, Wolverhampton. See advertisement. 

Engineers in charge of a H T. generating station. Salary from £7 
t» £9.—Apply to X 55, Electrical Engineer office S0 advertise ment. 

District Representative for firm of manufacturing electrical 
engineers, Apply to Electric,” care of Hart’s Advertising Offices, 6, 
Arundel-strees, Strand, W. O. Ses advertisement. 


LEGAL INTELLIGENCE. 


A LONG-FIRM PROSECUTION. 


At the Guildhall leat week, George Webber, ironmonger, of High- 
street, Putney, and Richard Thomas Rosenberg, described as а motor- 
car driver, of €6, Gardener’s-lane, Putney, surrendered to their bail to 
answer a charge of conspiring with othe:s to obtain money and goods 
by false pretence’. 

Mr, BODKIN (who, with Mr. Boyd, app:ared for the prosecution) 
said that defendants were charged with conspiracy with two other 
persons whose names were now public property--William Leslie, and a 
woman, Frances Oheeseman—to cheat aud defraud various firms of 
electrical appliances manufacturers, Money and goods to the extent 
of many thousands of pounda were obtained by these four persons. 
Rosenberg posed аз a Mr, Knight” in connection with a company 
called the Electrical Accessories Oo., which came into existence in 
November last, Its offices were at 85, Terminus-chambers, Holborn, 
and Rosenberg, alias Knight, in an affidavit had described himself as 


manager. The company's premises consisted of one mall room in the 
back of a building that was formerly the Holborn Viaduct Hotel. 
So far as the prosecution were aware, no 8 were ever stored 
in this one room occupied by the Electrical Accessories Oo. 
Webber was an iroomonger who had been doing odd jobs for a year or 
two past at the Falham Theatre, and in that capacity he came in 
contact with Leslie the electrician, who was engaged permanently at 
£3 a week. In December, 1904, the theatre c hands, and it 
was just before this, and when the intending change would be known, 
that the Electrical Accessories Oo, came into existence. Mr. Arthur, 
who was taking over the theatre, required the eleotric light installa- 
tion seen to, and Mr. Henderson, the outgoing proprietor, request: d 
Leslie to farnish an estimate of the cost of the material that would be 
neo s ry. Leslie gave his estimate—4£55. This was the opportunity 
for commencing these frauds, Webber assumed the position of con- 
structor of the electrical work t» be carried out, which by this time 
had been considerably inflated, and sent ont orders broadcast over 
London for many thousand pounds’ worth of goods of all kinds con- 
nected with electrical appliances and motorcars. 
After evidence had been called the case was adjourned. 
Bail for Webber was fixed at £2,009, and for Kosenberg at £100. 


BREAKING TELEGRAPH INSULATORS. 


At Seaham Petty Sessions James Bolton was charged with commit- 
ting wilfal damsge to telegraph insulators, the property of the 
Pot t master · General, on the Stockton-road, near New Seaham, on 
Aug. 6. Defendant pleaded guilty. Sergeant Jobling deposed that 
about 3 p.m. on the day mentioned he eaw defendaut and another 
young man sitting near a telegraph post on the Sunderland and 
Stockton road. Returning about an hour later witness found that 
two of the insulators on the post had been broken, and from inquiries 
made he found Bolton had broken them. "When charged by the officer 
defendant admitted the damage. A fine of 10s. and costs and 6s. 
damsge was im ; 

John Hogg snd Johu Allen were charged with a similar offence 
committed on Aug. 9. Both pleaded guilty. Defendants, aged 10 
and 12, were seen 8 Ogleby thro stones at the insulators, 
four being broken. ey were reprimanded by the Bench, and ordered 
to BL ts and the damage, 10s. 

obert Norman was also ordered t» pay ooste for attempting to 
break insulators. He threw stones at them, but did not break any. 


QUESTION OF ROAD REPAIRS. 


An application was made to the local pr isis last weok by the 
Jarrow Corporation to compel the County o rham Electrical Power 
Distribution Oo. to put certain roads in repair, 

Mr. Joux PETREE, borough surveyor, stated that on July 21 he gave 
the company notice of dangerous places near the Hill-street railwa 
bridge which had not been properly filled up. He had communica 
with the company two or three times since, and it was impossible to 
obtain any reply. The obj sot of the company, he alleged, was to put 
the responsibility on the town, and а summons was granted. 


COMPANIES' MEETINGS AND REPORTS 


CHLORIDE ELECTRICAL STORAGE. 


The annual general mesting of this Company took place at the 
Works, Olifton Junction, on the 23rd ult., Mr. W. Bannister, J. P., 
rige a Particulars of the report appearcl in our issue of the 
18th ult. 

The CHAIRMAN, in moving thesdoption of the report, annouacel a 
most successful year’s training. The profit for the year was £27,898, 
and af'e: deducting debenture iaterest, дер: е зіайоп, and interim 
divicead paid in March last, and adding the amount brought forward 
from last account, the disposable balance of profit was £11,979. A 
dividend of 6 per ceat. on the preference shares and of 8 per cent., free 
of tax, on the ordinary shares was recommended. These together 
amounted to £4,620, leaving to be carried forward to next account 
27 459. 

Tto report was adopted. 

The retiring directore, Messrs. W. Bannister and J. de Berniere 
Smith, were re-elected ; and Messra, Parkinson, Mather, and Co. having 
been reappointed auditors, the meeting closed with a vote of thanks 
to the directors and the staff for their services during the year. 

An extraordinary meeting was afterwarde held for the purpose of 
making certain alterations in the articles of association, which were 
unanimously decided upou, The shareholders were subsequently con. 
ducted through the extensive new works, and were much imprese 1 
with the explanations of the different processes, 


ABERDEEN SUBURBAN TRAMWAYS. 


The half-yearly meeting of the Aberdeen Saburban Tramways Com- 
pany was held last week at Aberdeen, Mr. George J. Walker, chairman 
of directors, presiding. 

The report showed that the sum standing at the credit of the profit 
and loss account was £2,166. 1s. 9d., which the directors pro 
shculd be applied as follows: in setting aside for a renewal and 
depreciation account, £1,000; in payment of a dividend of 84 per 
cent, for the past year on the paid-up capital of the Company, 
£780. 194. ; ard in payment of directors’ fees, £42; leaving to be 
carried forward to next half-year's accounts, £345. 2s. 9d, 
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The OHarRMAN, in moving the adoption of the report, stated that 
the question of depreciation had been carefully considered by the 
direotors, who had obtained the fullest possible information as to the 
necessary requirements from past experience of other tramway com- 
panies in Eogland and Scotland. Compared with the amount of the 
Company e capital it is a larger sum than is set aside by any electric 
tramway company last year, and larger than is set aside by the oor- 
porations of several towns where the tear and wear is as great or 
greater than on the lines of the Company. The Oompany’s greatest 
drawbeck was, the chairmen remarked, the price they had y pay the 


Corporation for energy—244. per unit, He thought they might very 
well be supplied at 14d., which was more than the Corporation trame 
were debited with. 

The report was adopted unanimously. 


NEW COMPANIES REGISTERED. 


Torquay Tramways Construction Syndicate, Limited.— 
Capital, £140,000. Objects: to adopt an agreement with the Dolter 
Electric Traction Limited, and to carry on the businers of railway 
and tramway proprietors, suppliers of electric light and power, 
electrical engineers, etc. Registered office: Queen Aune's.chambers, 
Westminster, 8. W. 

Sydsvenska Elektriska Akticbolaget.—A  Heuter's telegram 
states that a company has been formed at Halmstad, Sweden, under 
the above name for the p of generating electric power. The 
share capital is not to be less than 3,500,000 kronor (about £194, 500), 
and not more than 10,000,000 kronor (about £555,500). The object 
of the undertaking is to supply the towns and industrial centres of the 
southern part of the province of Halland and the western portion of 
Scania with electrical power, which, in the first instance, will be 
generated by means of the Lagaa waterfall. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Stockport.—Tenders are required for supply and laying of cables, 
Tenders by Sept. 14. 

Oban.—Tenders are required for supply and laying of feeders and 
mains, Tenders by Sept. 11. 

Florianopolio (Brazil) —The Municipality require tenders for the 
lighting of the town by Oct. 2. 

Plasencia (Spain).—The municipal authorities require tenders for 
an electric lighting installation. Tenders by Sept. 15. 

Pontypridd.—The Urban District Council invite tenders for 
(Section A) permanent way. Tenders by 12 noon on Sept. 2. 

Olympia 1905 Exhibition.—The Executive Oommittee invite 
tenders for the loan or hire of 500-kw. direct coupled steam set. 

Carlisle. —The Guardians invite tenders for installation of electric 
көе from 16 warde at the Fusehill Hospital. Tenders by noon on 

opt. 4, 

Madrid.—The Public Works Department с tendere for the 
construction and working of an electric tramway in Zaragczs. Tenders 
by Sept. 12, 

Bishop's Stortford.—The Urban District Council invite tenders 
for lighting such of the public streets as are at present lighted, for two 
or three years from Sept. 50. "Tenders by 4 p.m. on Sept. 25. 

Edinburgh.—Tenders are invited for the electric lighting installa- 
tion at the mortuary buildings, High School Yards, Edinburgh, for 
the Lord Provost, Magistrates, and Council. Tenders by Sept. 11. 

Alicante (Spain). —The Harbour Board (Junta des Obras del Puerto) 
require tenders for two electric oranes, capable of lifting 10 000 ko. 
and 1,500 ko. respectively. Tenders by Sept. 15. Estimate, 
107,010*10 pesetas. 

Chelmsford.—The Town Council invite tenders for lighting the 
public streeta and public clock within the borough with electricity, 
gas, or other illuminating power for three or five years from March 25, 
1906. Tenders by Sept. 8. 

Ramsgate.—Tho Oorporation invite tenders for a complete system 
of electiic call bells between the new fire brigade station, Effinghsm- 
street, and the various firemen’s residences within the borough. 
Tenders by noon on Sept. 4. 

Pazis.—The Waterworks Department of the Municipality require 
tenders for supply and erection of motors, pumpe, and generators for 
the proposed waterworks at Ohantilly. For particulars apply to above 
authority. Tenders by Oot. 12. 

Ipswich.—The Guardians invite tenders for supp'y and erection of 
a dynamo and motor (to be made by Crompton and Co.), a battery 
booster, and alterations and additions to the main switchboard at the 
workhouse, Tenders by 10 a.m, on Sept. 14. 

Stalybridge.—The Stalybridge, Hyde. Mossley, and Dukinfield 
Tramway and Electricity Board require tenders for the supply, delivery, 
and erection at the Stalybridge sub-ststion of a 400-kw. motor- 
generaior, together with the necessary switchgear for same. 

Merthyr Tydfil.—Tenders are invited by the Urban District 
Oouncil for the erection of refuse destructor plant capable of effectually 
burning 120 tons of refase per day, together with all buildings and 
contingent works connected therewith. Tenders by Sept. 1. 

Dublin. —The Lighting Committee invite tenders for the supply of 
(a) sub station switchboards, transformers, eto.; (b) extra high-tension 
and low-tension mains. Tenders to Ohairman of the Lighting Oom- 
mittee, $, Cork-hill, Dublin, by Sept. 18. See advertisement, 


Pembroke (Ireland). —The U. D. O. invite tenders for electricity 
supply msios, arc lampe and pillars, house meters, aud switchboard 
enele, Tenders to Mr. J. C. Manly, Town Hall, Bell’s Bridge, Оо. 
ublin, by 10. 50 a.m. on Sept. 28. See advertisement in laet issue. 

Ashton-under-Lyne.—The Electricity Committee invite tenders for 
(Section A) one 500-kw. direct-current generator; (B) one water. tube 
boiler with superheater, to be worked io conjuuotion with a refuse 
destructor ; (O) two saperheaters for Lancashire boilers. Tenders by 
12 noon on Sept. 2. It will be seen by a note and from an advertise- 
ment appearing among ''Oontracts Open” in to-day's issne, that 
tenders shculd be sent in addressed to the borough comptroller, Mr. 
John Neal. 

Erdington.—Tenders are required for the construction of Section 
No. 1 of the Erdington tramways, comprising the laying of the per- 
manent way, inclading copper bonding, wood block paving, and other 
works incidents] to the laying of about 24 miles of double-track tram- 
way, for the Tramway Committee. Tenders to the joint engineers, 
Mr. Robert Green (of Messrs. Pritchard, Green, and Oo.), of 37, 
Waterloo-street, Birmingham, and Mr. Herbert H. Humphrier, engi- 
neer to the Council, Public Hal), Erdington. 

Morton Banks (near Keighley).—The Keighley aud Biogley 
Joint Hcspital Board invite tenders for the followiog works at the 
isolation hospital, eto. : (1) for keeping the private telephones, wires, 
and appsratus, and the electric belis, wires, and apparatus at the 
hospital (including the small-pox hospital) in good working order «nd 
repair and properly charged for one year from Sept. 8 next; also (2) 
for the supplyicg and fixing of a lightning conductor and telephone 
for new diphtheria pavilion, Tenders by Sept. 4. 

Municipal Board of Mussoorie (India) —The Municipal Board 
ano Sart к ло win селеу and урп at =“ in 700 
plete working order, of the following plant: (a) f tee er pipes; 
water-motors; (c) alternators with exciters ; (d) sa lech boarda with 
instruments and apparatus; (e) trantformers ; (f) induction mctors ; 
(g) pr ; (А) workshop machines. A's» for the supply and delivery 
of the following: (a) bare copper wire for overhead mains; (5) insulato:s 
and lightning arresters ; (с) arc and incandescent Ismpe ; (d) telephone 
equipment; (в) workshop tools; (J) general stores. Specifications, 
form of tender, and genera! conditions cau be obtaiaed on application 
to Mr. О, Н. Shanan, municipal electrical engineer, Muvic'pal Office, 
Mussoorie, India (telegraphic address, Shanan, Mussoorie), on payment 
of a deposit of Re.75 (£5), which amount will be returned on receipt 
of a bona fide tender, Tenders by Oct. 23. 


RESULTS OF TENDERS. 


Stirling. —The Town Council have accepted the tender of Messrr, 
J. and W. Brown, G'a:gow, for the supply of 5 nuts, at 
7a. per ton, to the electric station for the year to June, 1906. 

Neath.—The Rural District Council hava acoepted the tender cf 
Messrs, Johnen aud Phillips, Old Oharlton, for four sub-station 
awitchboards for the distriote of Skewen, Melinorythap, Oadoxton, and 
Abe: dalais. 

Poplar.—The Board of Guardians bave accepted the tender of 
Messre. Athwell and Nesbit for a oontinuous-current motor, at £45, 
and a 60in. Runwell exhauster fan, at £40. 10s , for the eng n»-house 
and pump · room at the workhouse, 

Buxton.—' The Urban District Oouncil have sealed the following 
contracte at schedule prices for the electricity extensions: Oallender’s 
Oable snd Construction Оо. for supply of cable, and Ellison and 
Mitchell for supply of tar and liquor. 

Earsdon (near Newcastle - on- Tyne), — The Urban District 
Oouncil have received the following tsnders for carrying ont work in 
connection with the lightiog by electricity of part of the district: 
Northern Electric Supply Co., Borough-road, North Shields, £214. 16s. 
(accepted) ; G. H. Armstrong, Ohester-le-Street, £197; Ried, Ferens, 
and Oo., Newoastle-on-Tyne, £296. 5s. 9d. 


BUSINESS NOTES. 


TRACTION. 


Portsmouth, —There is a surplus of £21,000 on the year's working 
of the Oorporation trams. 

Kashmir,—Tho electric railway project is taid to be now before the 
Government of India. —Jndian Engineering. 

Halifax.—The Tramways Oommittee have decided to introduce 
4d. fares for children, commencing on Oot. 1. 

Singapore.—It is reported that attempts are made daily to wreck 
the electric trame, which do not find favour with the inhabitants. 

Bradford —The Oorporation have decided that they cannot accede 
to the men's application for a week's holiday per annum with pay. 

Hastings.—The section from the High-street to Ore has been 
opened. Up to the 24th ult, the number of passengers since the 
opening of the line totalled 411,137. | 

Lancashire and Yorkshire Railway.—The Lancashire ard 
Yorkshire Railway Oo. have decided upon making a trial of roller- 
bearing axle boxes, made by the Empire Roller Bearings Oo., on the 
electrical section of their system. 

Dover.—The work of laying the double line on Orabble-hill has 
been completed, and gangs of men are now giving the finishing touches 
to the equipment on the rcai between the athletic grcund and River 
Church. e line may be opened some time this montb. 

Leioester.—Alterations to the tramway lines are in progress with 
the object of relieving the congcstion of traffic in Ohurch-gate. A new 
siding is to be laid down on the Eastgate side of the Tower from the 
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West-end line to the Belgrave line, so as to relieve the congestion at 
the Ohurch-gate siding. 


Paris M 
pus Railway for July illustrate the 


8,008,846 in the correspondin 
represented £72 390, of which 


month last 
e Municipality takes £25,000. 


Swansea.—Mesers, Dick, Kerr, and Oo., the contractors for the 


tramway extensions, have sent in their bill for extras in connection 


with the permavent-way works, and this amounts to about £3,000, or 
The extras are mainly the 


5 per cent. on the amount of the contract, 


result of the gas company’s attitude over the gis-mains in oertain 
thoroughfares through which the tramlines were laid. 


Ipswich.—An inquiry was held last week by the Local Government 
Board with regard to an application on the part of the Town Council 


for sanction to borrow £19 550 for the purposes of defraying expendi- 
tare on works of street improvement in connection with the reconstruc- 
tion of the tramways. The Corporation ask for 50 years for repayment 
of the loan, much of the work being of a permanent character. 


Brighton by Motor 'Bus.—Àn experir ental service of motor 
omnibuse: was started from London to Brighton on Wednesday by 
the London Motor Omnibus Oo., proprietors of the Vanguard service. 
The vehicle is a facsimile of those running in London, The journey, 
which, including an hour for stoppeges, o»xeupied 54 hours, was per- 
formed eatisfactorily. The fares at present will be from London to 
Барне, outside seats, 7s. 6d., re turn, 12s. 6d. ; inside seats, 6s. and 

3. 

Liverpool —Some excitement was caused on Tuesday evening 
through a tramoar leaving the lines at the bottom of Dale-strest and 
rushing u the footpath, The exact caute of the mishap is not 
clear, but it is surmised that the driver of the car lost control of his 
vehicle as he was turning from Byrom-atreet into Dale.street, with the 
result that the excessive speed caused it to leave the metals on the 
curve and continue its career over the footwalk. The damage was 
comparatively slight. 

Eleetrocution.—4A lamentable fatality occurred on Monday at the 
power station of the Hastings Tramways Oo. A young electrician, 
Sidney Dixon, aged 21, was engeged in conducting a Jabourer named 
Benham round the works, instructing him which wires he should 
avoid and which were not dangerous, In the course of the walk 
round the station, and while atill explaining the dangers which were 
t» be avoided, he himself unwittingly rested his left hand on one of 
the live wires, Ia an instant he was rigid, and though Benham 
immediately pulled him away, he was past aid. 


Keighley.—At the monthly meeting of the Town Oouncil the town 
olerk reported that the provisional order with relation to the tramways 
in High.street and Bridg street had been confirmed by Psrliament. 
The Mid-Yorksbire Tramways Оо. are applying to the Board of Trade 
for a year’s extension of time for completion of the work authorised by 
their order of 1903, but it is not clear whether this applies t» the 
Keighley section. The town clerk is to make inquiries. The system 
of return 1d. fares has not so far met with the degree of support from 
workmen that was anticipated. It will be continued for the present 
во 38 to give it a complete trial, 

Bombay.—The Bombay tramways were to have been transferred to 
the new company on the evening of July 51, but on an application at 
the Bombay High Court on behalf of Mr. William H. Bingham, a rule 
nist was granted against the Bombay Oorporation and the Municipal 
Commissioner requiring them to show cause why they should not be 
restrained from granting any concession for the tramways and electric 
lighting purposes, referred to in the agreement of Merch 11, 1901, to 
any persons other than Mr. Bingham or his nominees and assigns, 
pending the hearing of the suit filed by him sgainst the Bombay 
Oorporation.— Indian Engineering. 

Blyth.—At a joint meeting of the Blyth and Oowpen Urban 
District Couccil's last week, it was stated that over three years had 
elapsed since powers were granted to a company for the construction 
of tramways. It was decided that the directors of the company be 
asked to receives deputation from the two Oouncils to ascertain if 
anything could be done to get the tramway system into operation as 
soon as possible. In the event of an unfavourable reply, the local 
authorities may approach the North Shields Tramway Oc. with a 
view to an extension of their system, or in two or three years’ time, 
when the two Councile are amalgamated, they may apply for powers 
themselves, 

Spen Valley Tramways.— With reference to the application of the 
British Electric Traction Oo. for leave to abandon a section of their 
Spen Valley tramway s:heme, a letter has been addressed to the 
Board of Trade by the Liversedge Urban District Council. It is 
pointed out in this communication that the Oouncil were induced to 
support the company's scheme by an undertaking that it should be 
carried out in its entirety, the details being embodied in an agreement 
at the time of the public ir quiry at Dewsbury. With reference to 
the contention of the company that the lines already constructed do 
not pay, the letter remarks that, ав lees than two years have elapsed, 
it is too early to pronounce upon the financial possibilities of the line. 
In conclusion, the letter urges that consideration should be given to 
the neede of the inhabitants, i 

Electrification in America — It is reported that the West Shore 
Railroad Oo., with which Mr. W, K. Vanderbilt is associated, intends 
to electrify its line between Utica and Syracuse. Esch car's equipment 
will consist of в 75-h.p. motor, operated by the Sprague-Thomson- 
Houston system of control, so that the cars can be coupled together 
and siege АЧ motorman in the front car. At Oneida it will be 
necessary to d a third or middle track over what is known as the 
Vernon grade. Middle tracke will be built at Canastota, and between 
New York Mills Junction and Genesee Street in Utica, The move- 


etropolitan Railway.—The receipts of the Pai is Metro- 


great progress the undertaking 
making. The number of travellers was 10,182,590, as against 


year, and the reoeipts 


44in. apiece, and will develop 2.200 h. p. 


ment of the trains will be controlled by blosk signals, and there will 
be interlocking switches and signale at all points where awitching will 
be n . There will be four electrical sub-stations, located as 
follows: Clark Mills, about two miles ees! of Vernon, at 9 
and at Manlius Oentre. 15 із atited that the contract for the equip- 
ment of the sub.stetions and cara, amounting tosome £40,000, has 
boan awarded to the General Electric Oo., of Schenectady. 


Level Crossivgs.—A van driver named George Bettany, of Great 
Crosby, was summoned at the instanoe of the Lenosshire and York- 
shire Railway for having obstructed and impeded a sigualman in the 
execution of his duty. The defendant arrived with a horse and van 
at the St. John’s crossing at 5.42 p.m., and as two trains were signalled 
to pars the sigaalman closed the gates, and after they had passed 
through he opened them o gain for traffic. The defendant then drove 
his horse and van to the centre of the orcssing, where he came to a 
standstill, and although requested by the signalman to hurry up and 
get across as soon as possible, as another train was coming jury dum 
refused, and used bad language, saying that asthe signalman had kept 
him he would keep the signalman. hile the defendant was on the 
crossing an electric train had to pull up. For the defence it was stated 
that the horse had been standing some seven or eight minutes before 
the gates were opened, and when it got on to the crossing it was seized 
with a fit of staggers, and would not move, Tho Bench dismissed the 
case, 


Ramsgate.—Apropos of the recent accident, the Globe makes the 
following observations: ''The tramway company will be under taking 
а most serions responsibility if they continue to run their vehicles 
over the dangerous stretch in Madeira-walk. А man does not need 
to be an engineer to ses that this piece of the line, with its excessively 
steep gradienta, numerous sharp curves, and precipitous boundary 
at the most oritical point, must be exoeedingly perilous if the 
slightest thing goes wrong with the mach of a car traversing it, 
or if the driver makes any error. Whether a lighter and more easily 
controlled vehicle than the heavy cars now in use might eafely be 
employed is tor the experts to decide, but there is no doubt but 
that the place, in existing circumstances, is a perfect death - trap. and 
the Board of Trade will, in our opinion, seriously neglect thelr 
reaponsibilitics if they allow the present system to continue, The 
public have a right t»assume that public vehicles shall be at iesst 
reasonably safe, ani shall not be run under conditions which 
manifestly involve great riek, and if the Board of Trade cannot 
enforce this right, we really do not see of what use the depart- 
ment is. 

New York Central Railway.—The New York Oentral has 
placed an order with the General Electric Oo. and the American Loco- 
motive Oo. for 35 ele +:іс locomotives to haul the through trains of 
the system into New York City, and 176 cars to be used in the suburban 
service. The original order for 30 locomotives wes placed some time 
ego, and as а result of the satisfactory tests on the first one the con- 
tracto:s have been instructed to proceed with the remaining 29, and 
the company has ordered five more, making 35 in all, The cars are 
similar to the cars now in use on the Interborough Reilway. The 
total order is said to aggregate over £1,200,000 for eleotri equip. 
ment, The engines, which are t» be ready by Aug. 1, 1906, 
weigh about 100 tons, having eight driving wheels with a diameter of 
A telegram from the New 
York correspondent of the S/andard states that ''advices from Buffalo 
state that the New York Oentral Railway has purchased the under- 
taking of the Oanadian Water Power Oo., and has also purchased 
60, C00 h. p. from the American compia: The capacity of the com- 
bined companies is 580,000 h. p. The New York Central’s acquisition 
of these interests is believed to indicate a very.extensive scheme of 
electrification on ite system, beginning with the Syracuee-Buffalo 
section.” 

Perth.—A meeting cf the Special Tramways Committee was held 
last Friday for the purpose of hearing the reply from the Board of 
Trade with reference to the height of the new cars. The Board have 
approved of the alteration in the height of the care so as to enable 
them to pass under bridges. The committee have given instruc- 
tions to the builders of the cars to have the alterations carried out 
immediately, and to rend on the first car whenever it is completed, 
The resident engineer intimated that the pcstal authorities considered 
the arms on the poles erected along Soone.road were iu too olose 
proximity to the telegraph wires. If а storm of wind were experienced, 
in all probability the telegraph wires would bresk by coming into 
contact with the back parts of the arms, A suggestion was made that 
the parte of the arms in question should be cut so as to obviate the 
danger. Another point raised was in connection with the laying of 
Glaegow-road with granolithic blocks. The 18in. margins which the 
tramway contractors had to lay on each side of the lines were stated 
to have been improperly laid, consequent on the Town Council having 
ordered the remaining part of the street to be causewayed. In the 
above-mentioned section this margin had to be liftad, while it is said 
that where repairs are necessary to other streets the m will also 
require to be put right. The committee instructed the engineer to 
report on the matter. 

Wigan.—The following extract from the town clerk’s report upon 
the omnibus Bill promoted by the Corporation and passed during the 
last session of Parliament relates to tramways. The measure authorireg 
the construction of two additional tramways: (1) from the terminus of 
the existing tramway at Lamberhead-green through the urban district 
of Orrell to the Abbey Lakes; (2) from the terminus of the existing 
tramway at New Вргіг gs to Scot-lane, in the urban dis‘rict of Aspull. 
The agreement between the Oorporation and the South Lancashire 
Tramways Oo. for the purchase of the tramway from Platt Bridge, 
through Abram and Golborne, to Lowton (or certain parts thereof), 
has also been confirmed, and it will be neocssary within the next three 
months for the Corporation to serve a notice on the company om 
whether they desire to purchase the powers to construct the whole о 
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the said tramway, or only a part thereof, but the part in respect of 
which the transfer of powers is required cannot be less than three 
miles, except in the event of the Abram Urban District Council refus. 
their consent to the propos«d transfer unless the Corporation 
undertake to widen Dover Bridge, in which case the Corporation shall 
be at liberty to give notice in reepect only of eo much of the tramway 
ss is situate on the north side of the bridge. The consideration for 
the transfer of the above-mentioned powers must be calculated at the 
rate of £1,000 per mile of tramway, the powers to construct which are 
transferred to the Corporation. The whole of the statutory powers 
relating to the Corporation tramways have been consolidated in the 
Act, which will be found a great convenience to those having to deal 
with the tramway undertaking. 
The Underground.—The District Railway has commenced runving 
a eervice of electric trains from Wimbledon and Patney to White- 
chapel. With the exception of the Inner Circle service and the 
London and North-Western traine, the whole of the various services 
run by the District Railway are now being worked electrically. On 
Tuesday the final preparations were made for the removal of steam 
traffic on the District Railway system. Two special electric motors 
for hauling London and North-Western trains between Earl's Court 
and Mansion House, or any other companies’ trains that may require 
in an emergency to use the company’s lines, were attached to 
an ordinary London and North-Weatern train of 10 coaches, and 
& trial ron was made from Mill Hill Park to South Harrow and 
back. The area selected includes many heavy gradients, bot the 
trial proved quite satisfactory. It is reported that in two or three 
weeks time the Metropolitan trains will be ready to run on the 
District system, the alterations to the collecting skate being well 
advanced. It is also stated that the Metropolitan Oo.’s service of 
electrio trains over its own part of the Circle will shortly be 
augmented. The electrical extension to East Ham, in connection 
with the Tilbury and Southend Railway Oo.’s system, enabling 
passengers to travel between Richmond and Esst Ham without 
changing, is working satisfactorily. It is reported that Messrs. De 
Dietrich, of Luneville, France, are building a number of carriages for 
the Electric Underground Railways Оо. Mesns. De Dietrich have 
already delivered 52 of these vehicles, and are now finishing 16 more, 
which will be delivered shortly. 3 
London General Omnibus Co.—At the half-yearly meeting last 
week the chairman stated that out of the profiteof the past six months 
another £20 000 had been transferred to the motor 'bus fund, so tbat 
& total of £40,000 had been set apart during the past 19 months for 
experimental motor services. Of that sum £6,800 had been expended 
up to June 20 last, leaving £55,000 in hand. They had organised a 
repair department under а competent engineering expert had trained 
practically a number of drivers, besides building omnibus bodies in 


their ocach factory, end, as the chassis were delivered, they would be 


repared to put more motor omnibuses on the roads under the most 

vourable working conditions. It was expected that before now the 
company would have had a larger number of motor omnibuses running. 
Those delivered had all been behind time, some were found on 
examination to be unsatisfactory, and the Board preferred to wait for 
machines which they believed to be relisble and durable rather than 
put a number of vehicles on the road which would probably result in 
a heavy working loss. He believed that the motor omnibus had come to 
London to stay, but be was equally convinced that some of those now 
workiog in our streets would cause their proprietors to wish that they 
had not embarked in so speculative an enterprise. For the first few 
months, or for a year, there was little or no difficulty in showing а 
good prcfit on the running of а service of new motor omnibuses, but 
maintenance charges increased with the sge of the vehicles, and it 
would be interesting to watch the results of those undertakings which 
were dependent on motor omnibuses alone. For several years yet 
horse traction, which had given them such good results in the past, 
would be the backbone of this company. 

Dundee. —At a meeting of the Tramways Commitee Mr. Fisher, the 
manager, presented a report as to the reason of the disparity between 
Dundee and Glasgow in regard to percentage of operating expenses to 
reoeipts, For Glasgow the is 49 per cent., while for Dundee it is 
near y 63 per cent. The following figures apply to Glasgow and 
Dundee respectively : traffic receipte per car mile, 10°68d., 11:151; 
operating expenses per passenger, ‘46d., ‘59d.; oost of power per car 
mile, ‘3d., ‘63d.; traffic Ce en per car mile, 2 91d., 2:9d.; general 
expenses рег car mile, 1°04d., ‘62d.; oost of maintenance per саг mile, 
l'Old., 96d.; total operating expenses per car mile, 5:26d., 7'11d. In 
explanation of this the report stated that the coet per car mile in 
Glasgow for power was ‘3d., while in Dundee the cost was 2°63d.. a differ- 
enoe of 2:251. per car mile run. The milesge run in Glasgow duriog 
the year dealt with was 16,291,082, and taking this number at 2 33d. , the 
difference per mile between Glasgow and Dundee represented a sum of 
fully £158,159. Adding this to the Glasgow working expenses 
(£556,820) gave £514,979, а sum equal to 71°CO per cent. of their 
receipts, which amounted to £724,851. It was pointed out that in 
Glasgow, Huddersfield, and Leeds sepsrate power stations were used 
for the tramways, consequently the coat for power placed to the debit 
of working expenditure on these undertakings did not include 
interest, sinking fand, depreciation, eto., on the power stations ; 
while in the cases of Aberdeen, Burnley, Brighton, and Dundee the 
iteme for power included all tbess standing charges. The one item of 
power alone explained the difference referred to, consequently it was 
unnece: ssry to refer to other financial ad vau tages which all the under- 
takings mentioned hed as compared with Dundee, The committee 
ordered the report to be incorporated in the minutes, 


Cairo Tramways.—The Oairo Tramways Oo. (Société Anonyme 
des Tramways du Caire ; registered office, Bruessls) have always had 
under the Electric Tramways of Оаіго Concessions Act the preference, 
providing there was no better offer forthcoming, for any extensions 
and new lines in that city and district. Under a new concession just 


(to the Pyramids), double line; £50,000 bas been 
Nile. 


signed they have obtained leave t> construct five branches, as follows : 
A (to be constructed within two years)—From the Osiro main-line 
railway station along the Saptieh to the Schoobrah line, The p 
works department will reconstruct the road, kerbs, lig 

and sewers, subways. etc., at the expense of the company. 
(limit five years)—From the Boolak tram terminus to the Rod 
El Fara 
and Abbassieh 


tin 


line, double line. О (limit one year)—From the Khali 
lines to the Abbas-avenue, double liae, 
(two years)—A small branch of the Schoobrah line, deuble line, 
E (Aug. 31. spree UNDE of line in Old Cairo; £3,200 has been 
paid for this conorssion. (after approval of bridges)— Ghiz*h line 
sid for this con. 

This will connect systems on the right and left banks of the 
G (15 уезге) —From the Citadel to the El Imam Moeque, 
double line. Н (one year) —Subsetitution of a line to the abbatoirs 
instead of part of the Khelig line, Phccnix rails, weighing 100lb. per 
yard, are specified for all new works and all repairs to new and exist- 
ing lines, with the exception of the old line to tbe Pyramide, 
where Vignoles rails at 40lb. per yard are allowed. The сотраоу 
have to maintain a strip of 18in. on each side of the rails. 
The minimum radius for curves is fixed at 25m., except in special 
cas‘s. The company must at their own cost provide for the uninter- 
rupted passage acros; their line of the courses carrying the water 
required for irrigation and drainsge purposes, The company have to 
acquire the necessary properties at their own coat ; if necessary, they 
can act under the Publio Expropriation Aci. There is a penalty of 
£10 for stoppages sive by force majeure. The company can only cany 
passengers and their small luggage, and must make no charge for auc 
packages. The previous concessions are prolonged by five years, and 
all concessiors exp're Dec. 5, 1961, when the whole becomes the 
absolute property cf the Governmenr. 


cession. 


LIGHTING AND GENERAL. 


Ripon.—The electric lighting order granted to the Oorporation in 
1901 has been revoked. 

Northern Counties Electricity Supply Co.— The directors have 
declared an interim dividend at the rate of 5 per cent. per annum. 

Liskeard —The General Post Office are about to fix an overhead 
telegraph line, als three poles and the necessary stays in the new 
cattle market, 

Personal —Mr. J. O. Oooper, of Newcastle, has been appointed 
traffic super ntendent of the Halifax Corporation tramways at a salary 
of £2. 5s. per week. 

Portsmouth. —Last year's profits on electric lighting were £4,000, 
on telephones £1,500, and on tramways £21,000. Neither have ever 
drawn upon the rates. 

Worksop.—It is proposed in connection with the proposed exten- 
siors at the electricity works to put down a water-softening plant 
eatimated to cost about £250. 

Leeds University.—The next session of the departments of civil, 
mechanical, electrical, and mining engineering will begin on Ost, 3. 
Particulars appear in another column. 

British Insulated and Helsby Cables.—The directors have 
declared an interim dividend for the half. year ended June 30 of 8 per 
cent, per annum on the ordinary capital. 

Catalogue.—The Electrical Power Storage Oo., 4, Great Winchester- 
street, E O., have issued a handy interleaved pocket catalogue giving 
fall and illustrated particulars of their manufactures. 

Ormskirk.—In consequence of the action taken by the Board of 
Trade with regard to Wisbech, as mentioned in our issue of the 18th ult., 
it is doubtfal whether the Ormskirk scheme will be prooeed«d with. 

Malton.—The agreement with the Northern Ocunties Electricity 
Oo. for the lighting of the town has been signed, and the Council 
have asked the company to complete the work with all possible spec d. 

Caloutta Electric Supply Co.—The number of units delivered 
to consumere during the four weeks ending July 28, 1905, were 
416,207 compared with 318,617 in the corr: sponding four weeks of the 
preceding year. 

Stock Exchange.—Application has been made to the Stock 
Exchange Committee t» appoint & special settling day in and to grant 
a quotation to Elestric Supply Co. of Victoria £160,000 Б per cent. 
first mortgage debenture stock. 

New Icelandic Cable.—I: is announced from Reykjavik (Iceland) 
that both sections of the Althing have now finally approved the 
agreement with the Great Northern Telegraph Oo. for the establish- 
ment of cable communication between Iceland and the Shetland and 
Far ös Islande, The cable is to be completed by the autumn of 1906. 

Telephones to France and Belgium.—On and after to-day the 
London subscribers to the National Telephone Oo. will be able to use 
the Anglo-French and Avglo Belgian telephone s:rvices on the same 
conditions as Post Office subscribers, and similar facilities will be 
available to the company’s subscribers connected with the main 
exchanges in the provincial towns with which communication is 
practicable, 

Stirling.— Reports by Mr. Hanson show the following progress of 
the electric light undertaking: for the four weeks ending June 10 the 
total in equivalent 8 c. p. lamps connected for all purposes was 17, 392; 
July 8, 17.452; Aug. 5, 17,466, as compared with 15 334 for August la.t 
year, А revised scale of charges for public lampe, making the charge 
for each type of lamp uniform, and so effecting a slight decrease on the 
total charge, has been approved. 

Dandoe.— With the view of increasing facilities for motive-power 
customers, Mr. Richardson, the engineer, has proposed that arrap 
ments should be made for utilising cer t zin of the tramway feeders for 
the supply of current for power purpoees only to industrial establish- 
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ments on the line of the tramway routes. The committee have 
received the propossl favourably, and have asked Mr. Richardson t» 
prepare a detailed report for farther consideration. 

Greenwich —The construction and ft ing up of the huge gene- 
rating station at Greenwich, which is destined to generate the electio 
current for the London Oounty Oouncil trame, was commenced in the 
autumn of 1902. The work will not be completed till next year, and 
meanwhile the Council buys its electricity from a private company. 
As the Oounty Council have decided to electrify the North London 
system without delay, the work of the second portion of the Greenwich 
station has been put in hand, and will be completed in 24 years’ time. 


Glasgow and West of Scotland Technical Collego — 
The next session begins on Sept. 26, in the new buildin 
recently erected for the college, The diploma of the college is 
granted in the following departmonts: civil engineering, mechanical 
engineering, electrical engineering, malag naval architectare, 
chemistry, metallurgy, mathematics, and physics. Ia copjanction 
with the Gleszow School of Art а course for a joint diploma in 
architecture has been arranged. Particulars appear in another column. 

Stourbridge.—At the last meeting of the District Oouncil the 
Electric Powers Committee asked for permission to negotiate with the 
Shropshire, Worcestershire, and Staffordshire Electric Oo. with a view 
of the Council taking current from them in bulk on similar terme as 
were proposed in the agreement formerly proposed with the Midland 
Electrio Oorporation, who found they could not legally supply the 
town, On account of the delay which has arisen, notioe was given of 
a motion instructing the committee to take immediate stepe to generate 
their own current. This resolution, it was explained, would be with- 
drawn if terms were arranged with the Shropshire and Worcestershire 
Oo. before the next Counoil meeting. 

Morse Chain.—We are informed that the Westinghouse Brake Oo, 
have secured the exclusive righte, under the Morse chain patents, to 
manufaoture and sell the Morse rocker joint silent high.speed chains in 
Great Britain and on the continent of Europe, and have just completed 
a new building at York-road, King's Oross, N., for the manufacture of 
these chains. The new works are equipped with a selection of the 
moet modern machine tools for chaia making and testing, and the 
Westinghouse Brake Oo. sre now prepared to supply these chsins to 
suit every description of power transmission, The Morse rocker joint 
chains with the double.pintle desiga to eliminate all sliding friction 
have met with great success since their introduction in America. 


Stoke Newington.—Hitherto supply has been tiken in bulk from 
the Hackney Borough Council, the supply being given at two feeder 
ints at 480 volte across the three-wire system of direct-current 
istributors, The demand has outgrown the system, the Hackney 
authorities being unable to serve the rest of the district on the low- 
tension system at a reasonable rate of charge. Power is now to be taken ia 
bulk on the three-phese system at 10,000 volts served from the Brims- 
down works of the North Metropolitan Electric Power Supply Oo., 
and will be transformed to 480 volt: direct current, three-wire. For 
the latter purpose a sub-station is being ereoc'ed at E :wards-lane, and 
this work and the extension of msins will not be completed until the 
end of the year. 


Improvements iu Trestles and Steps —Oscsossionaly the wire. 
man or lamp attendant needs tell treaties, but more often shorter ones 
and at times а ladder, and it has been the rule to keep these items at 
haud in the shape of separate articles, but for the future thie need not 
be the case, as Mr. Heathman, of Parsons Green, Fulham, who has 
given us so very many improvements already, hes made another and 
patented it, eo that now the two sides of trestles or steps can be 
separated and used as two ladders, or put together to slide up and 
make a longer ladder, or hinged together as trestles. And two of these 
when extended as a ladder can be coupled together to form tall 
trestles, and even & bit more, one side can be longer than the other so 
as to stand upon inclines or staircases, 


Cambusiang.—The works which the Lanark County Council are 
erecting at this place will be equipped with two Lancashire boilers by 
Penman, worked at 200lb. pressure, two Howden 80-h. p. engines, and 
two Parker 55-kw. dynemos, In conjunction with this plant a 
Meldrum three-cell destructor is to be worked. The feeders are 3 
triple-ooncentric cables laid in Howard troughing, and the distributors 
are three-core and armoured laid direct in ground. The supply will 
ba given on the three-wire system—260 volts for lamps and 250 ard 
500 for motors. The charges for current will be as follows: private 
lighting, 4d. flat rate; power, 2d.; street-lighting, 33. The con- 
sulting engine ers for the works are Messrs. Hunter and Jack, and the 
resident engineer is Mr. A. J. Abraham, A. M. I. E. E. 

Agenoy.—Mr, A. H. Hunt, 115.117, Oannon. street, London, E. O., 
has been appointed agent in London and suburbs for the sale of the 
Reason Manufacturing Co.'s aro lamps. Owing to increasing demand 
the company have extended this department of their works at 
Brighton, and are now making enclosed arc lamps for both alternating 
and continuous current working in the standard and also the miniature 
size, The company are making a speciality of twin-carbon lamps, 
both ministure and standard sjz:s. for running direct on 200 to 
250 volt circuits —& great advantsge iu the case of a change over from 
low to high voltege. The chief feature in the Reason lampe is thst 
uuder their patents they are able to entirely dispense with sbunt coils, 
thereby eliminating what has always been a source of trouble to arc 
lamp users. 

South Shields.—The last electricity account shows a total capital 
expenditure of £151,838 of which £2,481 was spent during the past 

esr, principally for machinery, meters, and connecting consumers. 

ipts amounted to £18,246, and the payments, including interest 
and redemption, to £16,358, leaving a balance of £1,988. The 
balance on revenue account at the beginning of the year was £1.709, 
to which was added the profit of the year, amounting to £1,988, 
making a total available balance of 23,698, This sum was disposed 


of by transferring £1,304 to reserve fund and £300 to the relief of the 
general dist:1st rate. The balance of £2 094 has since been added to 
reserve, making the latter over 24 000, Ont of the profits of the Mill 
Dam Quy £300 has also been devoted to the relief of the general 
dietrict rate. 

Malton (Yorks) —The Northern Counties Electricity Supply Oo. 
are erecting electricity woke at this place, which are to commence 
aupply of current on Oot. 25. The system chosen is the three-wire, 
with 230 volte for lighting and 460 for motors. Power for the former 
will be supplied on a sliding scele of 54d. to 4d., and for the latter 
244, tr 144. The street-lighting has been contracted for at a charge of 
£362 per annum. The plant consists of two Orcssley ges-engines of a 
total of 120 i. h. p., two Bruce Peebles dynamoe, and Onloride LR type 
accumulators of a normal output of 75 kilowatt-hours and maximum 
dis harge rate of 150 зараи. The feeders and distributors have been 
supplied by Oallender's Oable and Construction Oo, The work is being 
done under the direction of the compeny's engineer, Mr. C. 8. Vesey 
Brown, the resident engineer being Mr. J. Ohandler. 


York,—The estimated income and analysis of cost of the York 
electricity department. which will be laid before the York City Council 
at the meeting on Monday is as follows: unite generated—public 
lamps, 5,869; power and private lighting, 41,464; used at works, 
offices, and battery, 6, 463; unaccounted for, 5,183—total, 58,979. 
Estimated income—pubiic lighting, £99 ; power and private lighting, 
£421. дв. 14, ; motor and radiator rente, £35 - to £6556. 3s. 1d. 
Total estimated income per unit sold, 2:81d. ; horse-power of motors 
connected during month, 26; total horse.power of motors connected 
to date, 717; 8 c.p. lampe connected during month, 261; total 8-0. p. 
lampe connected to date, 47,907 ; equivalent 8. o. p.'s connected —total, 
65,832. The city electrical engineer is about to eatimates for 
the lighting of Gillygats and Fishergate by arc lamps, cables having 
been already laid in these streets. 


Frinten.—Mesers. Ohristy Bros. and Middleton have reconstructed 
the Frinton-on-Sea electric light station within a week of its destruc- 
tion by fire on Saturday, 19th ult. Part of Monday was 5 
in clearing the ground, and the local contractor, Mr. A. E. Farr, has 
since raised the building to a height of 12ft., and has erected a sub- 
stantia] temporary roof. Night and day shifts were worked. The 
new. building is O0ft. long by 28ft. wide, handsomely built in white 
brick with red brick piers, strongly cemented, and with a stout party 
wall dividing the engins-house from the accumulator room. The 
40-h.p. Orossley gas-engine has been restored, and is again in perfect 
order, whilet the smaller engive will probably be also runnivg in а 
couple of days. The Frinton Electric Light Oo. are: now supplying 
current up till 12 15 each night. New accumulators will be 9 in 
рен in a day or two. Oa Friday rig, imt a concert was given 
or the benefit of the station engineer, Mr. Hockley, who lost a good 
deal of personal property—inoluding his wedding presents and a new 
bicycle—through the fire. 


Trowbridge.—The Urban District Oouncil have received a report 
by Messrs. Talbot and Stevenson on the cables laid by the Western 
Electric Distributing Oorporation, in which they express an adverse 
opinion on the laying of the cables directly in the ground withont 
troughing or protection of any kind, as the grcund undoubtedly oon - 
tained corrosive mstter, but they do not consider that there is any 
cause for apprehension of danger to the publio resulting from an 
accidental puncture of a protected cable by pick or other tool. Oa 
the question of the Oorporation’s responsibility for damage caused to 
the side paths, they thought it would be reasonable to insist upon 
their laying the cables in the roads. They had formed the opinion 
that the Corporation intended to faithfully fulfil their obligatione— 
that was to say, to complete the work and give the supply within the 
stipulated time. They were naturally anxious to keep down the capital 
expenditure, and to ensure a satisfactory financial result, The letter 
was referred to the Lighting and Paving Committee and the Electricity 
Committee for report. The question of costs was referred to Mr. 
Pearson, of Bristol, with full powers, 


Todmorden.—To-day has been fixed for the opening of the 
electricity works, which have been equipped from the plans of Mr. H. 
Waring, the Corporation's electrical engineer. The sum authorised 
for the purpose was £20,000, and of this £16,500 has been expended 
up to date, The structure has cost £6,000, machinery £3,200, meters 
and instruments £700, mains and services 24, 500, and accumulators 
£1,100. Two Lancashire boilers, worked at 160lb. pressure, have been 
supplied by Meesrs. Yates and Thom, and a Green's 96-tube economizer 
is also installed. Two Belliss and Morcom engines of a total horse- 
power of 370 are in position, and also two Bruce Peebles dynamos of 
a total capacity of 225 kw. The accumulators are of the E. P. S. Oo.'s 
P-11 type (260 celle), and give a normal output of 600 ampere-hours 
and а maximum discharge rate of 250 amperes. Both feeders and 
distributors are single cables, papar nan ata, lead-covered, and laid 
solid. The station is t; be worked in conjunction with a Meldrum 
refuse destruotor, and the electrical supply will be given on the three- 
wire system at 230 volte for lampe and and 460 for motors. The 
charge for lighting is а flat rate of 54, and that for power 3d. The 
Corporation own the gasworks, the charge for gas being 2s. 6d. per 
thcusand cubic feet, 

Aberdeen. —Тһе electricity accounts for 1904.5 show a revenue of 
£39 047, made up as follows: Sale of current per meter. £23,964; 
public lighting, £2,319 ; traction (Corporation), less £1,137 difference 
bet wean amount charged and actual cost, £9,890 ; traction (Saburban), 
£1,357; hire of motors, £840; and att-ndence on harbour and fish 
market la mos, £617. The expenditure under this account amounted 
to 517 057, including fuel, £5875; wages at generating station, 
£1,779 ; repairs on ра £954; main and service repairs. £987; 
taxes, £5,402; and engineer’s salary (proportion) £613. The 
balance carried to net revenue account was £22,009. The amount 
paid in interest on mortgage and loans was 27,694 ; depreciation on 
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buildinge, machinery, etc., accounts for £6,723; £4,891 is added to the 
sinking fund; and the surplus carried to the reserve fund amounts to 
£2,755. At Jaly 31 the amount at the credit of the reserve fund 
acount was £16,536. The amount expended on works in the general 
balance account was £269,329, less depreciation written off, £31,882 — 
£237,441. The total assets amount to £275,118. Daring the year 
the quantity of electricity generated was 4,899,050 units, as 
compared with 4,158,141 units last year. The total amount sold 
was 4,069,851 units, compared with 3,539,026 last year. Of the 
total quentity sold 2,105,279 units went for traction, 1 709 018 
units to private consumers by meter, and 255,540 units were 
consumed by the public lamps. The quantity need in the works 
and subway was 377, 793 units, the total quantity thus accounted 
for being 4,447,624 units. The quantity lost in distribution or 
otherwise not accounted for was 451,426 units—a percentage of 9:81. 
The total number of arc lampe is 127, the same as last year. The 
prices per Board of Trade unit were 6d. and 2d., 6d, and 1jd., 3d. 
and 1d., 244. and 1:2108d. 


Yorkshire Electric Power Co.—The new power station which the 
compavy have erected at Ravensthorpe has during the last week been 
thrown open to visits from municipal representatives, the Midland 
Iostitute of Mining Engineers and the Oolliery Managere’ Association, 
eto. The compsny some years sgo acquired parliamentary powers for 
supplyiog current throughout and beyond the industrial portion of the 
West Riding—from Goole to Skipton and from Wetherby to Sheffield, 
1,800 squsre miles in all. This is the first station they have com- 
peu. Three other stations will be erected as occasion demands, but 
or the present the company expect to be able to distribute current on 
advantageous terms within & radius of 20 miles, Already mains have 
been laid in the districts of Thornhill, Dewebury, Soothill Nether, 
Ravensthorpe, Mirfield, Kirkheaton, Liversedge, Gomersal, Birkenshaw, 
Drighlington, Leeds, and Pudsey. The company are now supplying 
electricity in bulk to the local authorities of Pudsey aud Mirfield, and 
agreements аге in process of completion with the Councils of Birstal 
end Liversedge. Garrent for industrial purposes is, in fact, being 
supplied to mille at Gomerss! and at Pudsey, the use of electricity 
increasing the output by something like 15 per cent. Electrio 
installations have also been made at the mines at Ohickenley Heath, 
Mirfield Moor, the Farnley Iron Co. at Three Nune, and of the Low 
Moor Oo. at the Oslder Oolliery The engine-house is designed to 
contain generating plant of 8,450 kw., or 11,000 h.p., capacity, and 
extension can be made to secure & capacity of 60 h.p. Provision has 
been made for six boilers, four already having been installed, and the 
stoking is accomplished by an ingenious electrically- driven contrivance, 
by which one man can see to the feeding of two or even three boilers. 
The main generating sets are Curtis turbo-generators, the turbines 
running at а speed of 1,000 r. pm. The alternators attached to the 
turbines generate three-phase alternating current at 10 000 volts. An 
interesting feature of the engine-house is the gigantic control switsh- 
board, from which the whole of the main switchgear is operated by 
mesns of low-pressure current, The main switches are worked by 
means of small motors, Workiog at top speed the station can generate 
more than 250,000 units per week. 


Grimaby.— The electrical eng neer's monthly report shows that the 
number of private lamps and motors connected and applied for was 
45,842 in July, as against 45,951 in June, being a decrease of 89. 
The number of services run showed an increase of four, while there 
was one more consumer, Unite had been sold for traction purposes to 
the number of 56,627 in July, as against 36,452 in July last year, 
being an increase of 175; public lighting £4,323, a desrease of 32; 
and to private consumera 23,604, an increase on last year of 17,126. 
The decresse in the number of lamps connezted was due to the 
temporary lights for illuminstions Laving been connected last month 
and disconnected this month. The recommendation to borrow £18,000, 
noted in our last issue, has been approved. The following estimate 
has been prepared: engine and dynamo, 500 kw., speed 350 r. p. m., 
delivered and erecte , £5,400; boiler, with automatic stokers, eto., 
normal evaporation 14, 280lb. of water per hour, £1,220 ; switchboard, 
one panel for dynamo and three sets of feeder fittings, £120; feed 
pump, 4,000 gallons per hour c:pacity, £100, les value of small pump 
1.000 gallons capacity, which has to be remove i, £60; pipework, 
steam exhaust, circulating water, drains, and all necessary pipes, 
£830 ; condenser, with necessary motor. driven pumpe, £1,200 ; water 
purifier, increasing the capacity of the precent plant from 1,500 to 
6,000 gallons per hour, £160; building extension of engine-room, 
£900 ; foundations, boiler setting, eto., £400 ; coal conveyor, £400; 
sundries and contirgenoies, £810—total cost of new plant, £9,600. 
Estimate of mains work to be carried out during the next three years : 
new store for meters, cables, etc., £230; mains, feeders, distributors 
required during next пса years to supply consumers, including 460 
yards of feeder t» connect up to the feeder laid by the railway com- 
pany on their own property, £4,790; estimated expenditure on 
services, £2,100; estimated expenditure on meters, ete., £1,380— 
total cost of mains work, £8 500. Total capital expenditure during 
the next three yoars: plant, £9,600; mains, £8 500—total, £18,000. 
At the lest Council meeting it was also proposed that the scale of 
discounts to consumers for current for lighting purposes be altered, and 
that the charges for current for lighting in future be as follows: for 
the firat 20 units per quarter 7s. 6d., and for all current above th's at 
the rate of 44d. per unit, subject to discounts as follows: for a con- 
sumption exceeding 20 units and not exceeding 250 units per quarter, 
5 per cent.; 250 units and not exceeding 500 units, 74 per cent.; 500 
units and not exceeding 1,000 units, 10 per cent.; 1,000 units and not 
exceeding 2,000 unite, 124 per cent.; 2,С00 units, 15 per cent. The 
discounts only to be allowed for payment of account within 21 days 
after presentation, time to be the essence of the contract note. The 
engineer pointed out that the present scale of charges was as follows: 
for the first 20 unite per quarter '74. 6d., for all current above this at 
the rate of 44d. per unit, subject to discounts as follows: exceeding 500 
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unite and not exceeding 5,000 units, 24 per cent.; 5,000 unite aud not 
exceeding 5,000 anite, 5 per cent.; 5,000 units and not exceeding 8 000 
unite, 74 per cent.; 8.000 unit: and not exceeding 11.020 units, 10 per 
cent. Dissounts allowed at the end of each year for cash within one 
month. An amendment that the matter be not entertained that night 
was carried. 


Rochdale.—With regard to the partial shut-down here on 
Saturday, the 26th ult., we are informed that at about 8.30 p.m. 
the main fuse on one of the generators supplying the bghting mains 
blew, and ss only one machine was then running, the supply, of 
course, was thus cut off from the town. The generating plant 
consists of direot-ourrent machines and three-phase alternators, 
also a motor. alternstor which is capable of receiving three-phase 
current, and generating for either tramway or lighting purposes, 
and also vice versd. At the above-mentioned time one machine 
was running the lighting load and one the traction load. This 
latter was assisted by the motor-alternator receiving ite supply 
from one of the steam-driven alternators, the exciting current for 
the steam alternator and also the motor-alternator being supplied 
from the lighting 'bus bars. The condensers and station motors 
were als being supplied from the lightiog bus bars, as well as the 
lighting arrangement in the station. The blowiog of the fase cut 
off the excitation of the alternators and also the supply to the various 
motors and station lighting. The loss of vacuum threw off the steam 
sets on to the atmospheric exhaust main, which naturally to & certain 
extent reduced the power of the set», The traction load was too much 
for the direct-current machine supplying, and was further added to by 
the fact that, the motor-generator losing its excitation on the alternate- 
current side, the direct-current side received current, and was motored 
off the traction bus bars, the alt»rnats-current machine becoming a 
generator driving the alternate.current etsam generator, thus throwing 
a heavier load still on the traction machine. The latter started pull. 
ing up, and it was necessary to trip the automatics on some of the 
traction feeders rather often во as to relieve the machiae, I'; was about 
half an hour before the tramway supply was righted, but it was never 
totally stopped. As the machine fusea on the lighting board had not 
previously given any trouble, it appeared probable that it was due to 
some fault on the maine (during the last few days a number of faulte 
have occurred due to cables being damaged during the tramways con- 
struction and also by some work carried out by other departments of 
the Corporation) It afoerwards proved that the fas; had been 
faulty. A separate machine was run up t» take the station lighting 
and motors, and in the meantime the lighting network had, to a 
certaia extent, been sub-divided. Some difficulty was experienced in 
recommencing the supply, ав, of cours», only having motor balancers 
and а motor. generator, which alone would not be sufficient to take 
the load, the engines had to be run up and kept on the stop 
valve until such time as the balancers could be got in. As 
coon as this was done the various ssotions of the distributors 
had to be reconnected, which accounted for the main portion of the 
delay in renewing the supply. The various sections of the town were 
out from periods varying from 10 minutes to J4 hours, but by 
10 o'clock everything was straight again, This is tne first complete 
shut-down due to any fault ia the generating station since the plant 
commenced supply in Ostober, 1900, and is not a bad record when it 
is remembered that during that time for many months the station had 
to bs run without any epsres, and, further, that during the last winter 
both the traction and lighting awitchboards were completely 
dismantled, and temporary arraogements had to be made until such 
time as the reconstructed boards could be erected and connected up in 
their new positions in the switch · room. 


PROVISIONAL PATENTS, 19065. 


Ava. 21. 

16891, Improvements in electric heating apparatus. Oharles 
McIntyre and Alfred Upton Alcock, 1, Queen Viotoria-street, 
London, 

Improvements in and relating to Glectric alternating. 
current machines. Pierre Antoine Joseph Luipeyrade, 
Thanet House, Temple Bar, London. (Date applied for 
under Patents Act, 1901, Aug. 23, 1904, being date of appli- 
cation in France.) (Oomplete specification. ) 

Improvements in the electrolytic manufacttiré of 
copper wire strip or the like. Sherard Osborn Oowper- 
Coles, 4, Scuth-street, Finsbury, London. 

Improvements in and relating to electric resistances, 
The British Thomeon-Houston Company, Limited, 85, 
Oannon-street, London, (The General Electric Company, 
United States.) 

Improvements in or relating to apparatus for auto- 
matically lighting and extinguishing electric lamps 
of a circuit at certain hours varying with the 
seasons, Ernest Ospt-Lecoaltre, 111, Hatton - garden, 
London. (Date applied for under Patents Act, 1901, 
Sept 3, 19)4, being date of application in Switzerland. 
(Complete specification. ) 

Avu, 22, 
70064, Improvements in earth galvanic cells. Emil Jahr, 72, 
Oheapside, London. (D. ts applied for under Rule 5 of the 
Patents Rules, 1905, April 3, 1905.) (Complete specification. ) 
16971, Improvements in, or in and relating to, commutators 
of dynamo-slectric machines and electric motors, 
William Armistead, Prinoe's- chambere, Wolverhampton. 
(Ocmplete specification.) 


16905. 


16936. 


16943, 


16945. 


322 THE ELECTRICAL ENGINEER, SEPTEMBER 1, 1905. 


16983, Improvements in magnetic trembler sparking plugs 
for electric ignition of gases. Ravkin Kennedy, 60, 
Norse-road, Scotstoun, Glasgow. 

17032, Improvements in eoleotrically.operated fans. William 
Phillips Tbompeon, 6, Lord.stre:t, Liverpool. (The firm of 
Reits and Klemm, Germany.) (Oomplete specification.) 


Aud. 25. 

17043. Improvements in eleotrio alarm apparatus. William 
Ashburn end William Bamber A*hburp, 6, Bank- etreet, 
Manckester. 

17050. Improvements in the dittribution of electricity on the 
overhead wire system. James Rotson, 3, Davonshire- 
place, Selby Park, Worcestershire. 

17079, Improvements in and relating to roceivers for eleotric 
waves. Ferdinand Schneider, 60, Queen  Victoria.street, 
London. (Oomplete specification.) 

17084. Improvements in and relating to electric train. 
lighting systems. Siemene-Bohuckertwe ke, G. m. b. H., 
Queen Aune's.chambers, Brosdway, Westminster, London. 
(Date applied for under Patents Act. 1901, Aug. 2b, 1904, 
being date of application in Germany.) (Complete specifica- 
tion.) 

17091. Improvements in audible clectric signalling apparatus. 
Willie Dickson Kilroy, Sydney Evershed, and Evershed and 
Vignoles, Limited, 1, Qacea Victoria street, London. 

171093, Improvements relating to magnets for electrical 
measuring apparatus. Josef Herman, 522, High Holborn, 
London. 

17106. Improvements in or connected with arc lamps. Eiwin 
Rudolf Grote and Milton Victor Ely, 40, Chancery-lane, 
London. 

17107. Improvements in or connected with enelesod arc 
lamps. Edwin Rudolf Grots and Milton Victor Ely, 40, 
Ohanoery-lane, London. 


Aud. 24. 

17116, Improvements in or relating to certain parts of 
phonographs, gramophones, and the like, The Electric 
and Ordnance Accessories Company, Limited, end Robert 
Frederick Hall, 24, Temple-row, Birmingham. 

17126. Manufacture of tyres and wheels for motor cars and 
other vehicles propelled by steam, electricity, oil, or 
any other motive power. Frederick Rodgers, Hope, near 
Sheffield. 

17193. An improved lifeguard to be attachod and driven 
forward for electric tramoars, steam cars, engines, 
or any other locomotive driven on roads, rails, or 
metals. John Stanley Bailey, 29, Princess-street, Man- 
chester. 

17158. Improvements in apparatus for agitating electrolyte 
alkaline or other solutious during eleotroplating, 
depesiting, boiling, or mixing processes. Francis John 
Clarke, 138, Birchfield-road, Birmingham. 

17170, A device for conveying fresh air, telephonic and other 
mossages to the interior of submergod submarines, 
applicable also for other purposes. Frederick Arthur 
Smitb, 165, Queen Victoria - street, London, (Complete 
specification. ) 

17181, Improvements in thermo-eleotric couplers. British 

Thomson-Houston Company, Limited, 835, Oannon-atreet, 
London. (The General Electric Company, United States.) 
(Complete specification.) 

Ava, 25. 

Improvements in and relating to mercurial vapour 
electric lamps. Joseph Skwi:sky and Francis Harrison, 
157, Grange Park-road, Leyton, Eseox. 

17204. Improvements in dynamo-eleotrio generators and 
motors, Frank Johnston, 65, Spencer-road, Bedford, Beds. 

Improvements in electrical transformers for measuring 
apparatus and the like, Camillo Olivetti and Dino 
Qatta, Birkbeck Bank-chambers, Southampton-bnildings, 
Cnancery-lane, London. (Date applied for under Patents 
Act, 1901, Aug. 25, 1904, being date of application in Italy.) 
(Complete specifica tion.) 

Wireless telegraphy. Walton Harrison, 1, Broad - atreet- 
buildings, L. ver pool- street. London. (Date applied for under 
Patents Act, 1901, Aug. 26, 1904, being date cf application 
in Umt:d States.) (Complete specification.) 

Impreved construction of appliances for producing 
electric light displays. Alexander Eliss Dakhyl, Antonio 
Galanti, ard Hanna Naesyf Dakhyl, 173, Fleet-street, 
Lor don. 

Improvements in electrodes for secondary battories. 
Henry Franois Jcel, Norfolk House, Norfolk street, Strand, 
London. 

Improvements in electricity meters. Hermann A“ on, 
47, Lincoln’s-inn-fielde, London. (Oomplete specification. ) 
Improvements in automatic switches for telephone 
installations, Paul Hildebrand, 31, Bedford etr.ct Strar d, 

Londop. (Oomplete specification. ) 


Ava. 26. 


Au electric indicator for showlog, at a diatance, the 
rise and fall of liquids in reservoirs and the like. 
William John Blenheim, 3, Grange-road, Egham. 


17138. 


17299. 


17223, 


17235, 


17238. 


17243. 


17257. 


17260, 


17270. Improvements in or connected with electrical hand 
lamps. Oleude Gerald Napier-Olavering, 48, Oorporation- 
street, В rmingbam. 

17280, Improvements in and relating to magneto ignition 
apparatus for use with internal combustion , 
Josef Gawron, 51, Desnsgite-arcade, Manchester. (Date 
applied for uader Patents Aot, 1901, Aug. 26, 1904, being 
date of application in Germany.) (Complete specification.) 

17283. Improvements in or applicable to automatic breakers 
for electrical apparatus, Heber Moorhouse, 4, St. Ann’s- 
square, Manchester. 

17286. Improvements in or relating to electrical contact 
makers and breakers, particularly for use in oon- 
junction with internal-combustion engines. Frederick 
Henry de Veulle, 18, Hertford-etreet, Ooventry. 

17288, Improvements in electric candle lamps. Charles Olerk 
Regoart, 29, Auson-road, Oricklewood, London. 

17302. Improvements in or relating to telephone or Hke 
transmitters. Hahnemann Adolphus Outmore and the 
Te:aup. d Syndicat», Limited, 515, High Holborn, London. 
(Oomp'ete specification. ) 

17308. A new or improved apparatus for producing electrical 
disoharges. Herbert John Haddan, 31, Bedford.street, 
Strand, London. (The Synchronous Statio Compiny, United 
States.) (Complete specification.) 

17312. Improvements relating to telegraphic signalling 
systems. Giovanni Bogoi, 7, Southampton - buildings, 
Ohancery-lane, London. (Date applied for under Patent: 
Aot, 1901, Aug. 31, 1904, being date of application in Italy.) 
(Ocmplete specification.) 

17314. Improvements in automatic regulators for electric 
currents. Patrick Kennedy, 7, Southampton-buildings, 
Ohancery-lane, London. (Date applied for under Patents 
Act, 1901, Nov. 12, 1904, being date of application in United 
States.) (Oomplete specification. ) 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Sept, 14. 


1904. 
11668. Electric telegraphy. Muirhead. 


160384. Central exchange telephone system. Brander. (Date 
applied for under Patents Rule 9, July 20, 1904.) 
17915. Centrol of electrically.propelled vehicles, Rxworth. 


18105, Transformation of repulsion motors, when running at 
speed, into rotating field asynchronous motors. 
Latour, (рз applied for under International Oonvention, 
Aug. 27, 1903.) 

18163. Arc lamps Acdiews. 

18174. Speed - changing mechanism. British Thomson- Houston 
Company, Limited. (General Electric Company.) 

18185. Means for controlling electric power distributing 
systems, Rutin. 

18688, Control of alternating-current electric motors. British 
Thomson-Houston Oompany, Limited. (General Electric 
Company.) 

18790, Apparatus for indicating and reoording electrically at 
a distance the movements of instruments indicating 
physical conditions. LePage. (Post-dated Sept. 3), 1904.) 

20314, Electric capstans. Dixon. 

20554. Apparatus adapted for indicating or automatically 
controlling or varying tho flow of electric current. 
Fricker. 

90872. Connection of electric or other wires. 
Sadworth. 

21045, Single-phase dynamo - electric 
(General Electric Oompany.) 

91401. Method of effecting communication betwoon telephone 
exchanges and apparatus therefor. Thomson. 

91499. Electrical switohes, Nuuns. 

93744. Electric switches. British Thomson - Houston Company, 
Limited. (The General Electric Company.) 

92820. Variable . speed windings for alternating current 
motors. British Thomson-Houston Company, Limited, 
(General Electric Company. ) 

92822. Alternating - current electric motors. British Thomson- 
Houston Oompany, Limited. (General Electric Compeny.) 

23201. Third rail insulators of electrionl railways. Chambers, 

25191. Application of a coherer to any electric transmission 
by means of conductors for any distance, for tele- 
graphic, telephonic, signalling, bell, or other systems, 


Ford and 


machines, Oarolsn. 


Magini. 
25406, Method of amplifying variations of energy in electric 
circuits, Hewitt. 


1905. 
860. Trolley heads for overhead 
traction. Orme. 
1247. Conduits for the protection of electrical conductors, 
Maxwell. 
1380, Telephone systems. Watkins, Bolster, and Goodsell, 


system of electrical 
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2022. Electric accumulators or secondary batteries, Vickers, Name. шо Last, price. 
Sons, and Maxim, Limited, and Hall. ` 2 
2944, Rectifiers for alternating electric currents. De Faris. Folkestone Electric Supply, Ord. Nos. 1-10,000 ......... . 5 .. 9515] 
(Date applied for under International Convention, Feb. 20, 44 per cent. First Deb. Stock, Red. 100 .. 99-102 
1904.) Havana Electricity, 1-15,000 ............................ 10 .. 4-1 
Hove Electric Lighting, Ord., 1-13,000 .... ... ........ B. us 71-8 


5369, Electric motor meters aud other measuring instru- 


Jsleof Wight Elec Lt. and Por. it pc. Db. Stk Red. .. 100 .. 100-1 
ments, more especially designed for reducing the 


ting, 6 per cent. Cum. 


: 4-4 
оПеоїв of friction in such instruments, Davis and | Kensington & Knigh'sbrldge Elec Lic, О, 1.21.00. . 3 .. LEA 
Haskirs. (Date applied for un?er Icternational Convention, | Kensington and Knightsbridge and Notting Hill 4 per 
March 15, 1904 ) cent. Debenture Stock Red. ........................ 0 ze 

6577. Telephone calls, Qkycrman. ишы qur ве ганыш ol E 
6640, Electricity meters. Busch and Roosen. — — per cent. РгеЇ................................. 5 
; 4 t. 1st M Debenture Stock, Red... 100 99.1 
0404, Electricity meters. Busch and Roosen. (Date applied | Metropolitan Ordinary, 00.801, $0000 . e. Red... 94 10) xa 
tor under Patents Rule 9, March 29, 1905.) "i per Font пи Mortgage Debenture Stock... 100 ; 
: 4 рег cent. Cum. Pref. ........................ 
7169. Telephone apparatus. Ehrlich. 3, per cent. Mortgage Debenture, Red........... 100 10) 
7498. Atr-insulated telephone and telegraph cables, Еп це! | Midland Electric Power Dis, 44 p.c. 186 Mort. Deb. АЕ 99-101 p.o 
Jeneen and Н. Sobum слег Alt:eselskab, (Date applied for New castle upon tme Electric Supply, O.dinary, 1-57,0.9 5 71 91 
under International Conveniicn, April 9, 1904.) er cent, Pref , 1:57,00) ...................... 5 6 64 
8615. Electric switches. Jones, Macmillan, and Neybergb. до., 57,0 0-75,0.0 .............................. 5 6-6 
(Date applied for ur der Iaternational Conventioa, Jan, 12, | Notting . ‘Debs, Nos. 1-500 (Reg.) . 100 1 
1905.) Oxford Electric, Ordinary, 1-96 and 40-14,510 „ 100 8 100 
per cent. nt ure Stock .................... 
9439. 85 5 proof casings and covers for electric conductors Royal Electrical Company of Montreal, 44 per cent. First 
mney, Shares Mortgage Debentures ...................... 101-104 
10067, Treating of patients by static, galvanic, or like | Smithfield Markets Electric Supply, Ord 1-12,000  ...... 5 ea 
electrical currents. Mac.ura ——-— per cent. Debenture S. c kk... 100 764 
: on South London, Ordinary ................................ 8 . 354 
10112 Insulating base for electric switches, plugs, pushes, | South Metropolitan Electric Light and Power, rd. 1 .. 13/16-'5/16 
and the like. General Contract: Oompeny, Limited, and 7 рег cent. Cum. Pref. .......................... Dv 5/16-1 (16 
Ва! —— — 4 per cent. Ist Mort. рер....................... 100 .. 106-109 
amon. Ditto, June, 1904 .............................. — — 
10187. Electric couplings. Bout field. (Firm Julius Pints»h. ) St. game and Fall Mail, Ordinary, 101-20,080 .......... 2 - E rv 
11118, Magneto electric ignition apparatus for petrol engines | zl per cent. De . 100 . $199 
and the like. Simms and Bosch. Urban Electric Supply Co., Oroinary, SO oU A 5 .. 23-43 
T per cent, Cumulative Preference, 50, К 858 
12822, Electric door-locking device. Peter. Westminster, Ording... 5 . 124735 
5 per cent. Cum. Pref., 110, 101-138. 211. D: ds 64-63 
Rl tr Ww e" 
COMPANIES' STOCK AND SHARE LIST. eetrie Tramways 
Anglo- Argentine, 5) per cent. Cum. Pref., 1-260,007 ...... ? 52-64 
— f. ⁵ñꝶ/ꝙ:/:c; mm - 
Amount Permanent 6 рег cent. Debenture Stock, 1828.... 100 141-144 
Nams: paid, Laat prisé Auckland Elec. 'l'rams., 5 p c. 1st Mor. Deb. Stk , Red, .... 100 101-106 
Commereial and Industrial.— £ & [Barcelona Tramways, Ord., 1.20, 000. . 10 13114 
Alliance Electrical Со.,5 percent, Сат. Pref., Nos. 1-70,000 1 .. 1х4 сс орог eat иш Ме ага, 10000 аа 100 99105 
Aron Electricity Meter, 6 p.c. Cum. Pref. Snares, 1-125, 000 1 .. 15/16-1 1/16 —  — 4j per vent. Red Deb. моск; „„ ·¾·» 97.102 
British Insulated ang Helsby Cables, Ord., 1-100,000 sero 5 .. 54-6 Bath Elec. ‘Tramways, La, Pr f. Ord. Shs., 75 001-150,606.. 1... 13/16-15, 16 
—— 6 per cent. Cum. Pref., 1-100,000 lexus ua ers. seeker Б... ae 5 per cent. Cum. Pref. Shares, 1-59 39} 35 1 .. 15/16-1 1/1 
— —-— 4 per cent. Mortgage Debentures 100 .. 12-1 Blackpool and Fleetwood Tramroad .................... 10 .. 1354134 
British 1 homson-IHouston Cd, 44 per cent. 1st Mort. Deb. Brisbane ''ramway Invest., Ord., 1-75.000 ................ Е 1-1 
2 Stock, OO T LT ИИОИТОТТИР ОТОНУ 00 100-102 —— —— 5 per cent. Cum. Pref., Nos. 1-75,000 ............ a c 4-4 
British Westinghouse Blec. and Manuf. 6 per cent. Pief., 212 —— — 4 рег cent. Deb. Stk , Red., Prov Certs. ali pd.. 100 95:94 
RUA PARE WAN Aa . 25 " P wg i з Ё 
A per cent. Mortgage Debenture моск 100 85 British C oa pee fle Railway Co., Ord. Def. ........ 19 £i 99305 
Brush Electrical Engineering, Ordinary, Хов, I- 105,731. .. . ——— 5 per cent. Cum. Perpetual Pref, Stock.... .. 302105 
— — Jon. Cam., 5 per cent. Pret. e ПАЛАН V e E RUE e aD a a T. e 2 14-13 . 4, per cent. 1st Mt. Debs., Nos. 1-6,250, of £40each 40 103-105 p.c 
—— 4 per cent, lst Debenture Stock o 100 n 4, per cent. Vancouver ower Deb......... ..... 100 .. 98. 
==——— 45 per cent. 2nd Debenture Stock... T e British Electric Traction, Ord. 1-300,000 & 60,001-90,000 .. 10 .. 81.53 
Callender's Cable, ure 100 .. 1074-1094 6 per cent. Cm. Pt., 30 001-60.000 ................ )0 .. 101-114 xd 
Ordinary 4 5 .. 10-11 5 per cent. Perpetual Debenture Sk 100 
: — 5 per P mm Rr t 8 > ee | EE 44 рег cent. 2ud Deb. Stock ..................... 100 99 
( rompton де гур occus жани gee E E Es vs 4-13 Buenos Ayres and Belgrano Tramm. 5 331 
— о per ct: nt. Debentures. DP UO IE 100 .. 94-99 P. C. — — * A" рег cent. Cm. Pf., 1-40 000 5 54-82 
Edison and Swan United, “А” Shares, 1-99,261 IP 5... 14-18 “ B" 6 per cent. Cm. Pl., 1-27500................ 5 4154 
= “ A" Shares, 01-017,139 ........ 5 .. 2-24 — —— 5 per cent. Deb. Stock, Red. ................. x 100 105-107 
— —— ò рег cent. Debentures.......................... 100 .. 89.94 Prov. Cert., all paid ........................... 00 102 105 
—— 4 pel cent, Deb. Stock, Rod: ccce 8 100 ee 85 E8 Buenos Ayres Electríc Trams., 5 pc Deb. Stk., Red. 100 96-98 
Electric Construction, Nos. 1 to 112,100.......... ...... ? .. 9/8-5/7 Calcutta Tramways, 1-102268 ............................ 5 .. 93.101 
— — 7 per cent. Cumulative Pref. .................... Es 13-24 4) per cent. lst Deb. Stock, Кей. ................ 10 .. 107-109 
1, 1 per cent. Perp. Ist Mort Deb. ..... 55 WU ap. Beds Cape Electric Tramways, Nos. 1-480,000 .................. l.. иц 
Ferranti Limited, 5 per cent. 1st Mort. Deb. Stock, Red. 100 .. 90-95 City of Birmingham Tramways, 5 per cent, Cum. Pref 5 HI 
General Electric Company (1900), 5 per cent. Cum. Pref... 10 .. 91-10 4 per серу. 1st Mortgage Deb., 1-3000 (1917) ...... 100 .. 991 
— 4 per cent. lst Mort. Deb. Stock ................ 100 .. 97-101 Colombo Electric Tramways and Lighting, 5 per cent. lst 
W, T, Henley's Telegraph Works, Ordinary .............. 5 . 114-124 Mortgage Debenture Stock, Red. .................... 100 .. 103-105 
— 44 per cent. Preference.......................... 5 .. 63-5 Cork Electric Tramway and Lighting Co., Ordinary NEAL 10 .. 1 143 
— — 44 per cent. Debent ure 100 .. 109-111 ——— 6 per cent. Cum. Pref. 10 15-16 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 .. 154-16 —— — 4 per cent. Debenturee s 100 101.103 
I rege 4 per cent. Ребепіагев.......................... 100 100-1 Dublin United Tramways (1896 , Ord., Nos. 1-60,000 ...... 10 .. 13 -144 
Parker, Thos., Limited, Ordinary ........................ 10 10-104 6 per cent. Pref аА within 1-50.0 0 10 15-16 
I elegraph Construction and Maintenance................ 18 .. 524-34 5 percent. Mort. Debs , 1-3,000 Red. Ni is i n Ж б 100 E 94-97 
— 5 per cent. Бопёв.............................. 100 .. 10240 Imperial Tramways, Ordinary ............................ al .. 18.19 
6 рег en саш. Бог CC a 2 end 
— —— 4, per cen eD. 5оООК.......................... 1 
Eleetrle Lighting and Supply Isle of Thanet Electric Tramways and Lighting, 5 per c. 
Bournemouth and Poole, Ordinary ...................... 10 .. 111-12 Cum. Pref., Nos. 30,001-60,000 ........................ a3 
44 per cent. Cum. Pref., 7,501-15,090 ............ 10 .. 94-104 xd 4 per cent. lst Mt. Db. Stock, Red. .............. 
6 per cent. Cum. Second Pref., 15,001-22 500 .... 10 .. 11-12 Kidderminster and District Lighting and Traction, Pref... 5 8 
—— 4} per cent. Debenture Stock, Red .............. 100 .. 105-167 London United Trys. (1901), 5 per cent. Cum. Pref......... 10 93 101 
Bromley (Kent) Electric Light and Power Co. 5 .. per cent. let Mt. Db. Stock, Re). 99 102 
——— 4} per cent. 1st Debenture Stock, Red. .......... 100 104-107 Madras Elec. Trams (1804), 5 per cent. Deb. Stk, Rd.. 1 102 104 
Brompton and Kensington, Ordinary .................... 5 10-104 xd Metropolitan Elec. T'rams., Defd., 1,000,001-1,514,016 ... | AG 4-5/16 
——— / per cent. Preference ................. ........ AN 4 xd — — 5 per cent. Cum. Pref., 500,001-1,000.000.......... l1 1-1 1/16 
Calcutta Electric Supply Corp., Ordinary, Nos 140,00 . 5 i 44 per cent. Deb. Stock, Re... 100 .. 106-107 
ов. 60,001-80,000 .............................. è 83-9 Milwaukee Klectric Rail and Ligbt тр cent. 30-yr Cons. 
Cambridge Electric Supply Company, £10 Ога, ........ 1 p^ Mort. Bonds, 1926, 1-5,500 and 7, 18,0000 $1,000.. 104-108 
Central Electric Supply, 4 per cent. Guar. Deb. Stock .... 100 103.1 Montreal Street Rail, Sterling 5 per cent. (Mort.) Deb., 
Charing Cross, West End, and City Electric Supply, Ord., SUO Е ОКА) Lue cx eere а REDI. EE aed <. 102-105 
7777%%Cö»W00A—m m 5 .. 61-74 xd —— — Sterling 44 per cent. Deb., 1922, 601-2, 000. — 102-104 
44 per cent. Cum. Pref., 1-80,000 ................ B us -53 xd New General Traction, 6 per cent. Cum. Pref., 1-10,000 and 
— — 4 per cent. Debenture Stock, Red. .............. 100 .. 105105 eee, кшн rem rere ah eripe 5... i 
"City Undertaking,” 44 p.c. Cum Pref., 1-40,000 5 ..4 13/16-5 1/16 Oldham, Ashton, and Hyde Tramway, Ordinary .......... 10 12 
— ditto (1903) 40, 001-80, O0 9- es 44-<4 5 per cent. Cum. Pref. .......................... 10 п 
Chelsea Electricity Suppl. 5 64 6 Perth Elec. Tramways (W. A.), 5 per cent. 1 Mrt. Deb. ЗК... 100 105-1 
4) per cent. Debentures ........................ 100 108.110 Potteries Electric Traction, Ordinary, 20 001-40,000........ 10 .. 82-94 
City of London, Ordinary................................ 10 104-11 per cent. Cum. Pref., 1-20,000 .................. 10 9-9, xd 
6 per cent. Cumulative Pref..................... 10 15-14 44 per cent. Debenture Stock .................... 100 .. 101-104 
——-— 5 per cent, Debenture Stock .................... 125-127 South Lancashire Electric Traction and Power Company— 
44 per cent. 2nd Deb, Stk. Prov. Certa. (all pd.).. 100 105 105 ‚000 Ordinary ........................ sese sí 1 
County of London Electric Supply, Ordinary ............ 81-9 xd 2101, 12 6 per cent. Preference .................. 
6 per cent. Cum. Prei 12-124 xd — —— £597,170 44 per cent. Debenture Stock ........ 100 p.c. 100 p.c. 
af ber cent. aud Debentures Prov, Certi P. . 10 .. 103.405 Electric Rail 
——— 4) per cent. ntures у. Certs. ........ , — 
Edmundsons' Electricity Corporation, Ordinary,1-50,000.. 5 52-64 ectric Ra ways. 
6 per cent. Cum. Pref. i. 9 .. 61/16-6 5/16 Central London, Ordinary ................................ 100 . 89-90 xd 
44 per cent. First Mort. bd d . 100 . 106-108 4 per cent, .. 100 .. 101-1085 xd 
Electric Lt. & Traction Co. of Aust.,6p.c. Cm. Pl., 1-30,000 5 88.5 i5 эз deferred ....................... " ав 77-90 
———- 9 рег cent. Debenture Stock, Red, .............. 100 m 90 4 p.c. Deb, Stock (Prov. Script Certa., fully paid).. 100 . 110-112 
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Name. Amount Last price. 
P 2 
City and South London, Consolidated Ordinary .......... 100 40-42 xd 
—— — per cent. DebentureStock .................... 100 107-110 
5 per cent. Pref. Stock 9 Ill 100 118-120 xd 
DERE 33 Үз “з: E 100 117-120 ха 
— x ud CVP 100 115-116 xd 
Liverpool Overhead, 5 рег ceut. Pref. .................... 10 10-104 
— — — Ordinary, 1-50.000................................ 10 2 72 
— —— 4 per cent Mortgage Uebentures, Red., 11,700 — 83 


993993932253 „ rene 


. 9а 


Name. 


Telephones. — 


National] Telephone, Preferred 


Deferred Stock 


4 


„6 „( oons э ө е ж ө э э ө ө ө ө эз © ө 


——— 6 per cent. Cum. First Pref 
—— per cent. Cum. Second Ргеѓ..................... 
— 5 per cent. Non. Cum. Third Pref 
— — 3} per cent. Deb Stock, Red. 
per cent, Deh. Stock, Red. 

Oriental Telephone and Electric Company 


—— 6 per cent. Cum. Pref. .......................... 


Sseevneeneseeeenese 


оо ео өэ өз ө е э ө э ө е о ө ө oe 


-% э еэ е е те 


& » эө а ө * э э э ө ө ө о 9 е 


1094-1104 
1074-1094 
13-14 


58 
993-1014 
. 102-106 
. 1 3/16-1 5/16 
. 1 416-1 5/16 


_——Є———ЄЄЄ—Є—Є——Є—————Є—Є;—Є—Є—ү—Є—Є—Є—Є—Є—Є—Є—Є—Є—ЄүЄ—Є—ү——Є 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Miles of 
Tramo pa urne for Шеге» Hor single track Acoounts for past year. Cost 
Line. epe per 
"e C t " Total | P C il P eam ku t mile 
Endi 1 Г urren ‘ota assengers | Car miles as- ar e 0 e 
naing |: 1905, | vit | Week. | year. 1905. | 1904.) Ending receipte| carried. run. s'nger| mile. | track. 
£ £ g £ £ £ d. 
Aberdeen Corporation Aug. 26 1,614 | 1,&01 | - 285 — hj 254 P20 May 31) 64,071 | 15,530,351 | 1,379,723 2,512 | 6:45 
Ayr Corporation ...... eene „ 20 424 405 | + 21 — 8 » 15 14,328 | 3,316 380 353,945 1,830 | 516 
Barking С ornoration..........-- =. — — — = 1:33} — = РЕ = ы = = 
birkenucad C rpvration ........ „ 27 1,063 | 1,061 + 2 — 495 | 2353) 255 March 31| 55,025 | 11,145,531 | 1,509,905 2,338b| 6:03 
Birmingham C -rporation ...... „ £6 352 451+ 7 = = ET T ud Z Se a 
Blaca burn Corporation ........ „ 25 2,011 | 1013 | + 2) 73 28.5 — 2X 48,875 | 8,661,720 986,955 2,035 | 7-44 
Rlackpoo! Corporation „ 24 | 2,877 | 282 |- 15| — 17117 " = cx = us = 
Blackpuol-Fleetwood Tramm. ., 26| 2,41 : + 18)| — 6735 | 164 164 | Dec 5| 31816 | 2,325 677 579,264 == 7121 
Bolton Corporation.. . 4. 87] 2,535 2.091 29| —d 40 | 38 | March 31| 95 765 20,2 5.190 | 2 161,122 2,394 | 6°14 
Bournemouth Corporation ...... „ 5] 2,083 | 1,477 | + 585 "s 16 82 | 16 82 а 55,276 | 10,058,288 | 1 121,623 3,226 | 719 
Bradford Corporation .......... „ 25| 4685 | 44'8 | + 227 a m 71 е Ет — ex ET "- 
Brighton Corp ration „ 27 1,422 | 1,375 | + 47| + 820 9 9 i 50,353 | 11,321,169 | 1 152,828 2,914:8| 8:014 
Bristol Tramway Company) „ 25 SE 4,881 | + 149 — 51 5'4 Dec. 31/259,739 45,312,375 | 6,127,135 — — 
Bural-y Corp ration. „ 26 1.151 10551 + 88 — 10 1550 March 3 — = — = 
Burton Corporation ............ „ 27 523 4'5|- 105 — 80 81 81 „ 51| 172950 | 3,878 269 454,082 2058 | 676 
Cardiff Corporation „ 12| 2.70 / 2,172 | + 53 + 625 260 — „ 311112,209 | 21,131,365 | 2,770,049 3,782 | 944 
Carlisle Tramways Company ....| , 26 226 222 4j- 395 85| 85 Dec. 31 — | = " __ — 
Central London Railway ........ „ 26 5,70) 5.480 |- 180 — 1,157 6 6i „ 31317,538 44,875,547 | 1,281,214 57,931 |5580 
City and South London Railway. | , 27| 8.161 | 2,257 |- 88 — 23| 64) 6 „ ol] — — — = = 
Colchester Corporation ........ » 10 M 258 | - 17 = 7 7 ae — | = — = e 
Cork E. T and I. Company ....| ,, 24 524 48 | 35 + 793 154 154; „ 31 27,895 | 5,814,376 882,256 469 
Darwen Corporation ............ „ 29 25! 263 |- 6/4 24/7 725| Mach | — ae kd: e en 
Dover Corporation.. . . „ 12 344 317 | + 17 = 44 4 „ 311,250 | 2,855,700 28 1.43 2.50 — 
Dublina and Lucan Electric Ку... ,, 25 1.7 1+ 6+ 104) 6i 6i bec. 3 | 6,358 402,5:1 110,738 942 | 71:55 
Dublin U. T., electric cars ...... „ 25 4455 | 4.429 | + 25 
Dublin S. District, Blectrio ....| „, 25| 1,698 | 1,953 | - 255 } = 47 | % „ 31267,4889 | 59,050,949 | 7,077,572 6,691 | 555 
Dundee City Tram ways » 16 835 812 | + dl = 22 | 21 May 15 — ВЕ e = - 
East Ham Corporation.........- „ 26 877 759 + 18| — 23 | 23 | March 3.| 36,652 13, 589 658 | 865816 2,994 | 6 79 
Glasgow Corporation..........-- „ 26 15,059 | 39 1 | 41,073) + 9,936h| 1433 | 143 May 3.756, 480 {195,767,519 {17,915,595 — 
Gloucester Corporation ........ — — = — = 9 5) en Ed — Юй ima = 
Hallfax Corporation ............ „ 23) 1,714 | 1.61 | + 153 — ‚| 53 | March 31| 73,019 | 17,819,642 | 1,540,707 2,085 | 856 
Huddersfield Corporation „ 26| 148] 12201 | + 184) + 671 | 35 35 „ 35 | 69,958 | 12,838,150 | 1,665 262 1925 | — 
Hull Corporation „ 25 2201 2.155 f 45 + 662 27 | 26 » 31 — = = — 
I ford Согрог. Йоп .............. — — — — — — | 105 » SI — — — — 
Ilkeston Corporation. 5 2 116 150 — 34 — 55, — 9 = РЕҢ - m = 
Kirkcaldy Corporation „ 25 255 270 - 25 — 73 74 May 15| 12,201 | 3,632, 432,556 — |7649 
Leeds Corporation. „ 2)| 5,972 | 5,577 | + 375 — 89 89 | March 2:/2-8,2355 | 61.225,66 | 7,171038 $351| — 
Leicester Corporation .......... jm im == — — 42 — рес 31| 26,011 | 12,039 252 | 1,223,507 — 482 
Jiverpool Corporation .......... „ 19 11,012 | 10,441 | + 571 — 105 | 103 „ 31547.625 |116,642,663 12 166,419 = — 
Liverpool Overhead Railway ....| ,, 27| t. 1,678 |+ 54| - 409А 657| 657| June 30 — = — es — 
London County Council ........ 19 | 15,745 | 13,429 | 42,516 | 452,783 | — — — = E s m — 
Lowestoft Corporation .......... 5 "Ee Z "e — 6 54 Sept. 30 13,511 3,128 867 359,435 2. 6:48 
Maidstone Corpora'lon ........ » 24 145 178 - 35 - 2 2 — 4,710 850 121 112,227 2,370 | — 
Manchester Corporation » eb | 1323) | 1248» | 725 412,039 49 | 131} | March 31 631,956 (126,990,875 {14,123,124 4,293 | 699 
| 
Nelson Corporation ............ „ 26 139 130 | + 9 292 — | 23 „ 51 = a | e a, am 
Newcastle-on-Tyne Corporation. ,, 25 3658 3,608 , т £0 | + 288 5) | 45 „ 31 197,849 | 43,069,934 | 4,326,152 3,957 | 701 
Newport (Mon) Corporation. — a 22 — nct 82 | 32 = EN = | = Lv = T" Е: 
Oldham Corporation ............ „ 26 1981 1261 | + 617 [т = — | 3 » 25 65,555 | 13,466,245 | 1,503,740 {1°16 10°45 | 1, = 
Portsmouth Corporation „ 25| 2627 2575 + 5% + 102 ^— 2| , 3 9570 | 19,625,329 | 197,499 |117 us| — | — 
Reading Corporation — — — — - . MM n ze = „ z^ е 
Rochdale Corporation | = » — | = 64 4 „ 3! 14,881 | 2827110 | 385.577 124 924 | 1,102 | 792 
Rotherham Corporation ........ „ 3] 40, 685 — 205 9,. 71 „ 31 23,563 5 251.472 | 593,054 107 955 | 2612 , 749 
Salford Corporation ............ 4,2 4 295 ＋ 85 — 701 — „ 31 214,11 | 39,215,560 | 4,884,590 |128 1029 — — 
scarborough Tramways Со. .... Гоу 22 — — | == -| 4 — I ЭК, i Шай ixi 25 
Sheffield Corporation aug. 27 4,066 | 2,616 | 32, 45089 | — 52 „ 3 — T du" Е Е ҮЧЕ 
Southampton Corporation E 1,137 1070 |} + (6 — 203 — | 18 „ ШИРЕ = | = ps 22 — 
Southend-on-Sea Corporation luly 5 472 435 | + 57 ＋ 407 | — 9 „ 31 — 8 25 = um 
Stockport Corporation ug, 18| 1,129 657 t 45 — — 101 MEE. же 5 e ex p = 
Sunderland Corporation „ 27 1.45 | 14% + 6 + 785 — | 20 - 2. = ЕЕ кү MONEMUS РЕ 
Swindon Corporation .......... „ 16) 259 — = — 44 „ 31 4,937 | 1,315,757 | 102,751 |087 1155 1.571 
Wallasey U. D W.. „ 20 912 848 + 6 + 264 |1185 105 a 31 38,768 | 7,412 881 778,851 | 1°30 1194 | 5271 , 754 
Warrington Corporation ........ July 13 542 332 4 10|+ 175 71 — „ 31 17,57 | 4,418,225 405,565 — 985 — 6'35 
West Ham Corporation ........ ug.24| 2165 1,147 | 41,018 — 46 8 62 эз 31 — 15,773,742 | 1,237,165 — — — — 
Wolverhampton Corporation.. ,, 25 903 748 | + 195 — д 74 „ 31 — € 2 = 
| | 
{Апа 98 miles of interlacing track. a Train mile, b Per mile of single track. h Half-year’s figures. 
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NOTES. 


Wireless Telegraphy.—In consequence of applica- 
tions for patents having been presented to the Canadian 
Government by Mr. de Forest, Mr. R. A. Fessenden, and 
Sir Oliver Lodge, a dispute has arisen as to which was the 
inventor of certain arrangemente of apparatus for wireless 
signalling. The parties have agreed to refer the matter 
to the arbitration of Messrs. Aylen, K. C., Ridout, and 
Thompson. 


Tramways and Light Railways Association. 
The Official Circular for August contains Mr. J. Н Rider's 
paper on “Coarges for Supply from Combined Lighting 
aod Traction Stations," and the text of the Bill introduced 
into Parliament last session by the Hon. Arthur Stanley 
(president of the association) “to provide for the establish- 
ment of a highway commission for England and Wales, and 
for the amendment of the laws relating to highways and 
bridges in England and Wales, and for other purposes" 
It is expected that the measure will be brought up again 
next session. 


Michigan School of Mines —We have received the 
year-book of this institution for 1904-5, from which we 
observe that the college continues to do good work in pro- 
viding tuition in civil, mechanical, electrical, and miniog 
engineering. Although the larger proportion of the 
students belong to the State itself, it is open to those all 
over the Union, and, in fact, to those of other countries, 
Englaud being & contributor to its roll, which numbers over 
220. The year-book is accompanied by a collection of 
pieturesque views illustrating the various buildings and 
laboratories of the college. 


A Use for Arc Lamp Carbon Ends.—An economical 
method of using up arc lamp carbon ends is described by 
L. Bernard in the Elektrotechnische Zeitschrift. It consists 
in cementing several ends together so as to form a single 
long carbon. The cementing is carried out by cutting the 
ends of the pieces so as to allow them to fit together, 
covering these ends with a paste made of water glass and 
powdered carbon, and then lightly pressing the pieces 
together. Sich made-up carbons were found to be satis- 
factory in every way. They burnt, both with direct and 
alternating currente, just as well as new carbons, even at the 
janctures. Tests proved that the resistance was bat little 
greater than that of new carbons, whilst as regards 
mechanical strength the made-up carbons, when subjected 
to a uniform stress, were found, li anything, more liable to 
break between joints than at the joints. 


Engineering and the Army.—lHitherto it has been 
rather the fashion to regard the engineering arm of the 
national forces as merely auxiliary to the combatant ranks, 
but the Russo-Japanese war has served to emphasise the 
primary importance of this branch of the services, especially 
for field work, such as telephony. In view of this the 
Army Council has decided to move the depót and training 
Battalion of the Royal Engineers from Rochester to 
Tidworth, and the School of Military Engineering will be 
stationed on Salisbury Plain, where adequate accommoda- 
tion for training will be available. The organisation of 
the corps mentioned is to be readjusted, as between the 
fortress, field, and telegraph units, so as to fulfil the latest 
developments of latter-day warfare. The abolition of sub- 
marine mining has liberated a number of sappers, many of 
whom will be absorbed by the new searshlight companies 
about to be created. It looks as though this time the 
military authorities realise the need of adaption to modern 
conditions. 


A Combination Accident.—A curious combination 
of accidents is described in the Scientific American. At ап 
opening of one of the bridges over the Milwaukee River a 
large and heavy street car was just leaving the swing- 
bridge over this rlver, aud its forward truck was on the 
abutment when a steamer, through some misapprehension, 
ran into the opposite end of the bridge. The result was 
to turn the bridge on the turn-table, and to move it rouud 
until the street car almost fell into the river. The car 
broke the end truss of the bridge, causing the floor to drop, 
which further imperilled the street car. The street railway 
company immediately made the necessary arrangements to 
place the car back on the track, and this they did by floating 
a scow beneath the car and building up a mass of blocking, 
by means of which the car was jacked up and run on to 
the tracks on shore. A fortunate feature of the accident 
was that no lives were lost, and that all the passengers 
made their immediate escape. The forward set of tracks 
remained on the abutment, but the after set fell into the 
river when the floor of the bridge collapsed. 


Electrical Progress in Ceylon.—From our con- 
temporary Indian Engineering we gather that the annuel 
report for 1904 of Mr. A. S. Barnard, the consulting elec- 
trical engineer to the Ceylon Government, is again & record 
of multifarious duties performed. Certain of these are 
scarcely of an electrical nature, such as serving on a con- 
densed stores committee, but others include inspection of 
electricity meters, and the preparation of various lighting 
schemes for hospitals and Government buildings. The 
Nuwera Eliya telephone scheme is again postponed owing 
to lack of funds, but a proposal to erect a generating 
station and to supply electricity for public and private 
lighting at this popular hill station is under consideration. 
The estimates under this heading involve an initial outlay 
of Ks,112,000 (about £7,500), and an annual expenditure 
on street.lighting of Rs. 5, 629 (about £375). In Kandy, 
the complaints of too poor a preesure of supply have been 
checked by the laying of more underground maine and 
feeders. In Colombo there have been troubles in the Fort 
area through storms and lightning, but no interruption in 
the Cinnamon Gardens district. New lifeguards, of the 
trigger pattern, are to be attached to some of the cars on 
the Colombo tramways, and the whole of the track is to be 
relaid with considerably heavier sections of rails. 


British Association.—The visit of the association to 
South Africa is likely to bear fruit in the way of cementing 
the link between scientists at home and those in our 
Colonies. The president annouaced, at the conclusion of 
his address, that a movement is on foot to found a medal 
for South African students, and it is expected that a 
definite scheme will be formulated before the visit closes 
In this connection it is interesting to note some remarks by 
Sir Richard Jebb in a supplementary address. The eminent 
educationist remarked that South Africa had experienced 
great difficulties in regard to higher education, but a great 
advance was now being made. Dealing specially with the 
technical side of education, Sir Richard outlined a scheme, 
which will probably come into operation at an early date, 
for organising & university having faculties in engineering 
and mining, law, agriculture, and general education. This 
project is a welcome sign that the great engineering needs 
of the Colony are to be provided for by the establishment 
of a native technological foundation. On the arrival of the 
party at Pretoria they were entertained by Sir Arthur 
Lawley, who saw in the efforts of the association the 
means of developing the great industries of the South 
African continent, for, as Sir Arthur remarked, it was at 
the shrine of that wonderful oracle Science that inépiration 
for this purpose should be sought. 
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Electricity and Therapeutics. — A congress of 
physical therapeutics was held at Liége on Aug. 12-15. 
The meeting was well attended, and numerous papers were 
presented. Among the latter we observe that the subjects 
included the physiological effects of static electricity, high 
frequency, and radiotherapy. This is a gratifying token 
that the prejudice formerly entertained by many of the 
medical profession towards electro-therapeutics is giving 
way at least to tolerance. At the same time, the follow- 
ing sentences from our contemporary, the Lancet, seem to 
indicate that the attitude of the profession towards lay 
electricians, to which we have referred in previous issues, 
has not undergone any change for the better. Thus: “It 
is probable that the movement set on foot at this first 
congress will in time lead to the rescuing of all branches of 
physical therapeutics from the hands of empirics, and of 
establishing them on a firm scientific basis in the hands 
of medical men. The feeling in this direction was very 
strongly implied in all the sectional meetings.” As the 
feeling was “very strongly implied” in all the sectional 
meetings, the inference is that those outside medicos who 
engage in electro-therapeutics are included among the 
“ empirics ” against whom the promised crusade is directed. 
To expel the charlatan is a highly desirable aim, but who 
is there that is competent to administer electricity if an 
electrician is not? This does not infringe upon the strict 
function of the physician, and the somewhat narrow- 
minded attitude of the latter is scarcely worthy of a great 
profession. 


Japanese Customs Tariff.—Tho events of the last 
few days have attracted attention to the commercial 
developments that may be expected in the Far East with 
the cessation of the war, and in this connection it is of 
interest to note the tenor of the custome tariff lately 
compiled by the Japanese Government, which became 
operative on July 1. "This provides that the dutiable value 
of imported articles shall be their actual cost at the place 
of purchase, production, or fabrication,” with the addition 
of packing, transportation, insurance, and all other chargos 
up to the arrival of the articles at the port of disembarka- 
tion. In the event of an article coming under more than 
one rate of duty, it shall be assessed according to the 
highest rate. There is also a schedule of varying rates, 
in accordance with a scheme of general and conventional 
duty. Those countries with whom Japan has a most- 
favoured-nation treaty are accorded the benefit of the 
lower, or conventional, rate of duty. The following 
scale is of interest to the electrical industry : electric light 
apparatus or instruments, 10 per cent. ad valorem; tele- 
phones, 10 per cent. ; telegraph wire (other than galvanised), 
5 per cent. ad valorem; cars and carriages for street 
railways, 10 per cent. ad valorem; submarine telegraphic 
cables, and underground telegraphic lines or cables, 10 per 
cent. Many articles are subject to an additional war tax, 
to remain in force for a year after the cessation of 
hostilities ; but countries participating in the most- 
favoured-nation treatment are exempt from this, provided 
that the goods are accompanied by a certificate of origin. 


* The Physical Review.” —The September number of 
the Physical Review contains a number of articles which are 
of electrical interest, but which concern rather the scientist 
than the commercial man. Amongst these is one on 
“ Billitzer’s Method for Determining Absolute Potential 
Differences,” by H. M. Goodwin and Robert B. Sosman. 
In this experiments are described on the Billitzer method 
of determining the absolute potential difference between a 
metal and a liquid, which, however, do not confirm the 
accuracy of the method. The results obtained by it, while 
agreeing more or less amongat themselves, differ largely 


from the potentials measured by other methods. Another 
article by Edward L. Nichols on the Distribution of 
Energy in the Visible Spectrum,” gives some valuable 
information as to the energy obtained from the various 
sources of light. The article on the “Evolution of Nitrogen 
from the Cathode and its Absorption by the Anode in 
Gases,” by Clarence A. Skinner, is a continuation of experi. 
ments which were described in the July issue of the Кенеш. 
In that case the evolution of hydrogen from various metals 
when used as cathodes in helium was described. In the 
present investigation nitrogen In conjunction with carbon 
electrodes was used. The observations showed that a 
vessel used as an anode also takes up nitrogen. The 
other articles in the issue are on the Residual E.M.F. 
of the Carbon Aro,” by G. G. Becknell, which is referred 
to elsewhere; Some Physical Properties of Current 
Bearing Matter,” by Paul R. Heyl; and on the Varia- 
tion of a Capacity with Temperature,” by Earle M. Terry. 


Personal.—A presentation of a set of silver was made 
last week by the staff and workmen of Messrs. Crompton 
and Co., Limited, to Mr. S. L. Brunton on the occasion of 
his resigning the position of works manager to that firm 
after a lengthy period of service. Mr. A. G. Hodgson, 
manager of the arc lamp and switch department, in volcing 
the sentiments of the staff, referred to Mr. Brunton's early 
services in building up the present Arc Works, which would 
remain a monument to his energy and ability. He testified 
from long personal experlence to the kindly relations 
subsisting between Mr. Branton and the staff generally— 
indeed, their late manager had been a friend as well as 
a chief. He had always had the interests of both masters 
and men at heart, and had invariably treated the staff 
with fairness, Mossrs. P. G. Cheverton, W. Bickmore, 
and C. Perry, old members of the staff, added their meed 
of praise, the first-named defining Mr. Bruuton’s motto 
as " Know thy work and do it," after which Mr. Branton 
was presented with the memento, which bore the inscrip- 
tion: Presented to S. L. Brunton, Esq , as a token of esteem 
from the staff and workmen of the Arc Works, August, 
1905. Mr. Brunton, who was received with loud cheers on 
his rising to acknowledge the gift, expressed pleasure at the 
cordial relations which had always existed between himself 
and the staff. He had been served loyally by everyone, 
and no grave difficulties had ever arisen. Both he and his 
wife and family would view the handsome present as a 
lasting token of their esteem. In conclusion, he wished 
every prosperity to the business, and trusted that there 
would be plenty of work to keep all employed continuously. 


Commercial Intelligence.—The Board of Trade has 
issued a list of the members of the new Advisory Com- 
mittee on Commercial Intelligence, their names being: Sir 
Frank Forbes Adam (Manchester), Lord Avebury, Sir 
Alfred Bateman, Sir Hugh Bell, Mr. H. Birchenougb, Mr. 
T. F. Blackwell, Mr. H. Mitchell (Bradford), Mr. F. Brittain 
(Sheffield), Mr. T. Craig Brown, Mr. A. Wilson Fox (of 
the Board of Trade), Mr. C. A. Harris (of the Colonial 
Office), Mr. T. W. Holderness (India Office), Sir William 
Holland, M.P., Sir Francis Hopwood (Board of Trade), Mr. 
A. Bonar Law, M.P. (Board of Trade), Mr. Algernon Law 
(Foreign Office), Mr. R L. Paterson, Sir Albert Кой, 
M.P., Mr. H. Llewellyn Smith (Board of Trade), Lord 
Strathcona, and Mr. D. A. Thomas, М.Р, with three others 
not yet appointed, who are to represent South Africa, 
Australis, and New Zealand. The President of the Board 
of Trade will be chairman of the committee, and Mr. W. F. 
Wintour secretary to the committee. The period of five 
years for which the Advisory Committee on Commercial 
Intelligence was appointed in 1900 having terminated on 
May 24 last, the new committee is appointed for a further 
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period of three years to continue the work. The functions 
of thie committee, subject to confirmation by Parliament of 
the Bill for the creation of Secretaries of State for Trade 
and Local Government, will be to “advise the Board of 
Trade on the work of their Commercial Intelligence Branch 
and on such matters relating to foreign tariffs and other 
commercial questions as the Board may refer to them; to 
improve the means of obtaining and diffusing information 
for the benefit of British trade by means of commercial 
missions and correspondents abroad and otherwise as they 
may think fit.” 

Mercury Vapour Lamps.—A patent has been granted 
to Mr. C. O. Bastian for a mercury or other luminous 
vapour electric lamp, to be started by tilting, which Is so 
arranged that tbe liquid metal does not form a closed 
circuit through the lamp when this is inactive, the starting 
being effected by the operation of & shunt coil or otber 
electrically-operated device. In the accompanying diagram, 
when current is supplied, the shunt coil, b, tilts a lever, c, 
carrying the lamp, a, in opposition to gravity, to cause the 
mercury to complete the circuit through the tube; a series 
electromagnet, d, then attracts an armature, e, to open the 
shunt circuit, so that the shunt coil, ö, drops the lamp, the 
mercury divides, and the light is produced. The cut-out, 
d,e, may be dispensed with, and a series electromagnet 
may be provided to return the lamp after the shunt 
coil has acted. The lamp may be arranged so that 
the mercury is divided by a farther movement of 


the lamp after connection has been effected, instead of 
by a return movement, In order to add red or yellow 
light to the light given directly by the lamp, reflectors or 
reflecting surfaces near it are coated with rhodamine or 
other fluorescent material. The lamp may be enclosed in 
a chamber containing ammonia gae, or any other gas opaque 
to radiant heat, the chamber and the lamp being both 
sealed. The inventor mentions thet the lamp may be of 
heat-resistant Jena glass, and the defective seals in this 
are not important if the outer chamber is of ordinary glass 
and sealed perfectly. A little air in the lamp facilitates 
starting. 

Electrical Fire Risks.—The Journal of the Western 
Society of Engineers, published at Chicago, for June, 
contains a paper, by Mr. W. T. Benallack, on “Electrical 
Fire Hazard,” a paper which was read before the electrical 
section of the soclety in the spring. The author has had 
many years experience in inspecting electrical work on 
behalf of insurance companies and hence his general 
conclusions on the subject are the outcome of practical 
knowledge. He blames, as other experts have blamed, 
the users of electric light and power for their desire to 
have work carried out on the cheapest possible lines. 
Frequently fires have been caused due to the purchaser 
insisting on using cheap and inferior materials against the 
advice of the electrical engineer installing the same, There 
is no doubt that fire insurance companies have done a 
great deal to raise the standard of electrical work, and that 
their inspections are by no means unfavourable to the 


electrical contractors as a whole. For instance, the author 
states that during 10 years he secured the rewiring of 
some 3,000 buildings where defects existed, and the con- 
ditions were similar to those that had caused serious fires 
in other localities. He also secured the adoption of the 
National electrical code in 11 of the larger towns within 
his district, who appointed municipal inspectors to supervise 
all electrical work. We do not propose here to refer to 
the illustrated burn-outs which are also described in the 
paper, as in many instances they are due to faults of a 
nature which are not likely to occur in this country. We 
agree with the author that many large fires have been 
written up in the daily papers as due to electrical wiring, 
when investigation has proved that electricity had nothing 
whatever to do with the outbreak. Such loss as there is 
when considered in conjunction with figures for other 
illuminante prove that electrical distribution, if well 
designed and carefully executed, provides a smaller fire 
hazard than any other means of lighting. 


The Victoria Falls.— The consideration by the Engi- 
neering Section of the British Association of the problem of 
harnessing the Victoria Falls was initiated by Mr. Robert 
Hammond, who read a paper entitled “Electric Power 
Distribution for the Rand," the following extract from 
which, reproduced from the Times, is interesting: There 
were no engineering difficulties in the way of supplying 
electrical energy to all the mines on the Rand from a 
central power-house utilising the Victoria Falle but the 
cost would far outweigh the annual outlay on coal. He 
sketched in detail a more economical scheme for distribut- 
ing power by burning coal nearer the Rand. He estimated 
that they would be able to supply power at the rate of 
0°7d. per unit, and he had little doubt that those now using 
steam power would find it economy to adopt electric power.” 
The debate generally was in favour of this view, though 
Mr. Alexander Siemens contended that users could 
generate their electricity as cheaply as any central 
station could supply it. Prof. Ayrton reviewed the 
subject at considerable length, and it will be observed 
from the following remarks of his that the professor 
incidentally figured in the rôl of ssthete: The 
pioneering development which American enterprise had 
brought about, combined with the extraordinary com- 
mercial success which electric power distribution bad won 
on both sides of the Atlantic, made people ask, ‘Is such an 
industrial revolution in store for South Africa?’ At first 
sight the answer was No, in view of the fact that coal- 
fields blackened the map, and the produce of some was 
reported to be nearly equal to the best Welsh. On the 
other hand, he pointed to the experience of South Wales 
and Tyneside, where electric power was now largely 
utilised. Considering the possibilities of Victoria Falls, 
and contrasting them with Niagara, he stated that the 
water which was utilised, and which would ultimately cease 
to pass over Niagara, would be nearly five times as large as 
the total amount passing over the Victoria Falls st the 
present moment. A convenient spot for a power station 
was at the end of the second gorge, but he advised them 
jealously to guard the beauty of the falls. While he 
advocated the electric transmission of power, he thought 
they should not start by constructing a transmission line 
from the falls to Johannesburg, not because it was unwork- 
able, but because thsre was not yet sufficient demand for 
power along the route.” This latter objection is one that 
often confronts the ploneer of power supply, but with the 
anticipated industrial expansion of South Africa it may 
disappear in the not distant future. 


A Safety Device for Telephone Lines.—<As а 
safeguard against damage to telephone users through 
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excessive acoustical effecta produced by atmospheric dis. 
charges, Herr H. Steidle suggested, and has recently tried, 
a special form of coherer connected across the telephone 
terminals. In attempting to make the decohering after a 
discharge automatic, however, several difficulties were met 
with, and an improved type of rotating coberer (described 
in the Elektrotechnische Zeitschrift) is now employed. This 
consists of a steel disc, s (Fig. 1) kept in continuous rota- 
tion by means of a small electromotor. Two German- 
silver springs, f, /,. press lightly against the highly-polished 
sides of this disc, and а small cushion, P,, with a wick, D, 
dipping into an oil-well, provides the necessary lubrication. 
The telephone to be protected is connected across the 
terminale, К, and K. The variation of the resistance of 


Fic. 1. 


the apparatus with the voltage applied is shown in Fig. 2 
This test was made after the disc had been running at the 
best speed— about 1,000 r.p.m.—for many hours. As 
soon as the disc came to rest, the resistance sank to a few 
ohms, but reached ite original high value again immediately 
the rotation was restarted. The pressure of each spring 
against the disc was about 10 grm. The effectiveness of 
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the arrangement is readily proved by dlscharging a con- 
denser between the terminals, K, K,. This produces a 
hardly noticeable effect on the telephone when the safety 
device is in use, although without it the noise produced 
by the same discharge is almost intolerable. Since 
decohering takes place instantaneously after a discharge, 
a telephone conversation can be carried on with practically 
no interference from such condenser discharges. 
North-East Coast Institution.—The Transactions 
of the North-East Coast Institution of Engineers and Ship- 
builders issued this last week contain the report of the 
closing meetings of the past session. In it the paper on 
Boiler Furnaces and the Effect of Oil on their Ultimate 
Strength," by D. B. Morison, is reproduced, with the dis- 


— 


cussion on the same and the author's reply. In the same 
volume is given Mr. J. F. C. Snell's reply to the discussion 
on his paper on “The Application of Electricity to 
Industrial Purposes.” In the course of this reply Mr. Snell 
had to deal with several speakers who had criticised both 
his figures of cost and also those for working isolated plants 
for electrical driving. He agreed with one speaker that the 
figures he gave in his paper as to the first cost per kilowatt 
for power stations might be too bigh. It is the concentra- 
tion of power into one large station which enables the 
maximum reduction to be made in the capital expenditure 
per unit of plant. In reply to the remarke of Mr. W. A. 
Mountain, Mr. Snell adhered to bis fignres as to the first 
cost, of small plants for the private supply of power, which 
was from £12 to £15 per kilowatt. Mr. Mountain's 
figure, as given in an estimate, was £45 per kilowatt. 
The discrepancy between these two is explained by 
differences of opinion as to how much spare plant is needed. 
Individual items of cost as given in the latter estimate are 
also disputed by Mr. Snell. On the ground of cost of prc- 
duction the author was also strongly criticised. For instance, 
Mr. Mountain said that in the Rhondda Valley, including 
interest and depreciation, the cost per unit generated was 
0°4d., and in a small colliery near Newcastle the price was 
0°45d., and that for а small installation of only 124 kw. 
As against these Mr. Snell gives figures from a colliery 
where a three-phase plant of 100-kw. capacity is used. The 
load factor is 66 per cent. and the cost per unit 0°726d. 
These latter figures agree fairly closely with the curves 
given in the paper, and show that Mr. Mountain’s item for 
cost is either incorrect or phenominally low. The last part 
of the reply is devoted to support of the different charges 
made to consumers within the Sunderland area. Mr. 
Snell points out that it is the variation in the load factor 
of the consumer which accounts for the difference in the 
price per unit, and not the magnitude of the maximum 
load. He also, in reply to one speaker asking some 
information as to the power factor and load factor of a 
ehipbuildiog yard, states that in one particular yard within 
the Sunderland area there were 837 kw. of motors installed. 
The power factor was found to be 71 per cent. and the 
load factor 47 per cent. With the copy of the Transactions 
above referred to, Mr. John Dackitt, the secretary of the 
society, has forwarded to us a list of the subjects on which 
original papers would be acceptable for discussion during 
the forthcoming session. This commences in October next, 
and amongst the subjects we find the following, which deal 
more or less closely with electrical engineering: Electric 
Wiring of Ships"; "Application of Electricity to 
Auxiliary Machinery in Steamers”; Calorifio Value of 
Coal and Oil Fuel from Various Districts and Countries " ; 
Economies effected in the Consumption of Fuel during 
the last 20 Years"; “ Electric Motive Power for driving 
Machinery in Shipyards and Engine Works”; ‘ Overhead 
Travelling Cranes (Electric or otherwise)”. 


Two-Phase Service from а Three-Phase 
System —A method of utilising a four-wire three-phase 
system for rendering 400-volt two-phase service in case of 
emergency is described by Mr. H. B. Gear, of Chicago, in 
the “ Wriokles” department of the National Electric Light 
Association. The load was approximately 400 kilovolt- 
amperes, and to accomplish the desired transformation 
resort was had to eight 50-kw. standard lighting converters, 
four of which had a ratio of 10 to 1, with 208-volt 
secondaries, and the other four a ratio of 9 to 1, with 
230-volt secondaries. Following the Scott system of 
transformation from three-phase to two-phase, the scheme 
of connections was worked out on the basis of using two 
transformers in series on both primary and secondary. The 
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normal primary voltage being 2,080 from neutral to either 
phase wire and 3,600 between the phase wires, it was 
necessary to employ two 2,080 volt windings in series 
on the primary side. The voltage of the motors being 
400, it was likewise necessary to connect the secondaries 
in series. In order to secure approximately 400 volts on 
each of the secondary phaser, it was necessary that the 
primary pressure should be about 4,160. The pressure 
was obtained by inserting boosters in the three-phase line. 
Voltmeter readings, taken without load, indicated unequal 
pressures on the transformers, and upon attempting to 
start а 5-b.p. motor the voltage on the vertical phase 
receded almost to zero, whilst that on the horizontal phase 
was but little changed. Oa connecting a separate trans- 
former to the three-phase wires, it was found impossible to 
render any service with this scheme of connections. A 
theoretical analysis of the trouble suggested that the current 
which passed from the intermediate phase to the other two 
was choked by the impedance of the two tranaformers con- 
nected between the twoouter phases, due to the fact that their 
windings were not in the same magnetic circuit. It was, 
therefore, found necessary to adopt the scheme of con- 
nections shown in the large diagram (Fig. 1), which we 


Fic 1. 


reproduce from the Western Electrician of Chicago. The 
two 10-to-1 transformers were connected in parallel from 
the intermediate phase to the neutral wire of the four-wire 
line, and the two 9 to-1 transformers were connected 
from the two outer phases respectively to the nentral. The 
secondaries of the intermediate phase transformers were 
put in series to obtain 400 volts, and the 220 volt 
secondaries of the other two were combined in a similar 
manner. This scheme, however, unbalanced the three phase 
line, for while the current in the two outer phases showed 
57 7amperes, that in the intermediate one showed 100amperes. 
Meters for 440-volt service not being available, the mid- 
points of the two-phase windings were tied together, as 
shown in Fig. 2, and the secondary neutral thus formed 
was used as а pressure wire for the meters. Two se's, 
consisting of four 50 kw. transformers each, were ccn- 
nected as shown in Fig. 2 to carry the load, and thus 
the desired result was accomplished. 


Electricity Supply as a Business —There is no 
doubt that the reason why a considerable number of 
electrica] undertakinga ia this country have not been more 
successful financially is the want of businesslike manage- 
ment on the part of the engineers. They have failed to 
recognise that it ie useless to spend all their time in 
increasing the economy of the generating plant if the load 
is not at the same time an increasing one. It is the 
engineer who is able to indace the consumer to take a 
supply of power and light, and at the same time keep his 
works properly equipped to meet the demand, who will 


1 
succeed in the electrical supply business. Quite a number 


of the corporation undertakings now issue useful informa- 
tion to intending consumers. From Ipswich we recently 
received samples of literature which Mr. Frank Ayton, the 
engineer of the undertaking, is circulating. One of these 
gives nine good reasons " why you should use the electric 
light." The first three read as follows: (1) Because it is 
the only method of lighting which makes it possible for 
you to always maintain fresh air in your rooms. It does 
not consume any of the oxygen in the air, neither does it 
heat the latter. It does not give off any fumes. These 
advantages, from the health point of view, are of enormous 
value. (2) Because it is the safest form of illuminant 
known. Its use greatly reduces the risk of fire, and there 
is no danger to life by leakage. The Phonix Fire Office 
says: The electric light іе, in the opinion of the Phonix 
Fire Office, the safest of all illuminants, and preferable to 
any other, when the installation has been thoroughly well 
put up to its satisfaction, and the particular system employed 
has its approval.’ (3) Because it ів во extremely convenient. 
Directly you open the door you can light up the room by 
mere turn of the switch. There is no waste as with 
gas, since the lamps, being so easily lighted, are 
always turned off when leaving the room. When 
desired, as for instance, in nurseries, sick rooms 
and bedrooms, special turn-down lamps can be used.” 
The remaining six reasons are also valid ones quite apart 
from the question of cost. Such a pamphlet will do much 
to popularise electric lighting. The second one, on electric 
power and what it costs, is equally serviceable. For instance, 
some actual results are given as to what has been attained 
by the adoption of electrical driving. At the National 
Arms Factory at Liége all the main lines of shafting are 
done away with, and instead short straight lengths of 
shaftiog driven by independent electric motors. Ав a 
result the power required per rifle turned out is less than 
half that in any similar factory using mechanical trans- 
mission from steam-engines—viz, 14 h. p. per rifle against 
31 hp. The wording of the result leaves something to be 
desired, as the statement that it takes 14 h.p. per rifle 
neglects the important element of time. Again, it is 
shown that the coal bill at the Royal Arms Factory at 
Liége was reduced to one-third by the adoption of 
electric motors throughout the factory. Several other 
instances are given, and the pamphlet ends as follows: 
"What is the reasonable deduction to be made from 
the above statements? It is this: if these large firms, 
previously prodacing power on a large scale by steam 
and gas engines, could make such considerable savings 
by adopting electric driving, then you — working 
on a much smaller scale—will derive, in proportion, a 
much greater benefit, simply because it now costs you 
considerably more to produce a unit of power by your 
present methods than it cost them with their previous 
methods, the general rule being that the larger the scale of 
operations the lower the cost of producing the unit of 
power. If you change to electric driving you can buy 
power from the Corporation supply at prices which are 
among the lowest and most favourable in the country—2d. 
down to 134. per unit, which works out at 14d. down to 
14554. per electrical horse-power per hour. Let as have the 
opportunity of going into the matter with you—it won't 
be a waste of your time, and we can put absolutely con- 
vincing figures before you.’ Ipswich is to be congratulated 
on the clear way in which the advantages of their municipal 
electrical supply is being put before the inhabitants. The 
idea of publishing the actual yearly accounts which users of 
electric motors have had to pay at Ipswich is also a good 
one, and will convince certain classes who do not trouble to 
read literature for which they have not to pay. 


$80 THE ELECTRICAL ENGINEER, SEPTEMBER 8, 1905. 


THE YORKSHIRE ELECTRIC POWER COMPANY. | for the following facts as to the power station and the 
development of the demand for power. This last and most 


This company, as mentioned in a recent issue, bas com- | important branch of the scheme has been energetically 
menced the supply of power from its Thornbill generating | pushed, and already a large number of consumers have 
station, and organised an electrical exhibition to show | been obtained. The diversity of uses helps the station 
intending users of power what could be done by electric to obtain an economical load, and hence we propose 
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FIG. 1.—Blectrically-Driven Roving Frames. 


motors. The powers of the company to distribute electrical | to describe in detail the various classes of consumers 
energy date from the 1901 session, and cover a very wide | already secured. Thue the company are authorised 
area (about 1,800 square miles) in the West Riding of the | to supply local authorities in bulk, and to make other 
county of York. e chief manufacturing districts of | agreements with them. Where the local authorities hold a 
the county are included, in which it is estimated that over ! provisional order for their district, the company may not 


Fic, 2 —Carding Engines driven from the Yorkshire Power Company's mains. 


2,000,000 h.p. is actually employed, so that there is ample | supply in that district without the consent of the local 
scope for electrification. Mr. Horace F. Parshall has | authority. A number of local authorities have, however, 
designed the equipment of the power station, and acte as | realised that it is greatly to the advantage of the district 
consulting engineer to the company. Mr. W. B. Wood- | to let the power company supply all large consumers direct, 
house is the resident engineer, and to him we are indebted | and in the cases of the Mirfield District Council and the 
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Liversedge District Council, who are taking a bulk supply 
for distribution for lighting and small power users, 
the company are supplying the large users direct. The 
Pudsey Corporation, who are taking a bulk supply for 
lighting, power, and tramways, have also consented to the 
company supplying in the case of one large user—namely, 
the woollen mills of Messrs. Wm. Lupton and Co.—they 
preferring to give consent for each individual case on its 
merits. 

At Liversedge it is interesting to note that the Council 
have already a refuse destructor in existence, but after а 
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Fie, 3—Day Load Curve from a Textile Mill supplied by the Yorkshire 
Power Company. 


very lengthy consideration of the matter they deeided not 
to use this for the purpose of generating electricity, being 
somewhat guided in their decision by the report of the 
committee of the Corporation of Leeds, who recently con- 
sidered this matter and decided that in Leeds also this 
principle should be upheld. The Liversedge Council have 
made an agreement to take a bulk supply for 25 years, and 
they propose to distribute three-phase current for power 
and single-phase for lighting. The system of tramways 
in their area will, of course, be supplied by direct current. 
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The consulting engineers of the Council are Messrs. Charles 
Gott and Sons, of Bradford. 

The Birstall District Council own theic own gasworks, 
and were thus naturally inclined to consider favourably the 
driving of an electrical generating plant by gas-engines. 
The extremely disappointing results obtained in small gas- 
driven stations, when set against the terms on which the 
power company offer bulk supply, decided in favour of 
making an agreement with the power company. The con- 
eulting engineer to this Council (Mr. J. E. Ellie, of Morley) 
bas decided on a single-phase distribution for lighting. 

The Mirfield Council were the first to take a bulk supply 
from the company, This supply has now been given since 


the beginning of July, and connections to the Counoll's 
mains are increasing rapidly. The consulting engineer to 
the Council (Mr. A. B. Mountain, of Huddersfield) decided 
on an alternating-current supply, and lighting is given at 
200 volts single-phase. The power company are supplying 
large power users direct with three-phase current. 

The limitations of small generating stations and the cost 
of management of small undertakings is leading local 
authorities who have their own generating stations to 
consider favourably the company’s proposals for a bulk 
supply, and the company is now negotiating with several 
local authorities who are in a position of having generating 
stations, and 16 is confidently anticipated that additional 
requirements will be met by a bulk supply from the 
company. In large districts such a Psi: is of great 
advantage, as the company can give a supply at outlying 
points, and so save considerable expenditure on feeders. 

Power Consumers.— A large load is anticipated from 
collieries, as within a radius of eight miles from Thornbill 
power station there are 174 collieries. The company bave 
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Fic. 5.—The Thornhill Power Station. 


already made agreements with five collieries, and negotia- 
tions are proceeding with many more. The last few years 
have shown Interesting and rapid developments in the 
application of electricity in mining work. The advent of 
the high.lift centrifugal pump has proved of great benefit 
to the collieries. These pumps are admirably suited for 
electrical driving, and their first cost is low compared to 
that of ram pumps. The Low Moor Company (one of the 
power compauy's consumers) is installing at their Three 
Nuns pit a centrifugal pump to lift water 175 yards. 
Coal-cutting by electricity is increasing year by year. 
From the point of view of safety, there is no doubt that 
the three-phase current from the company’s mains should 
be used in collieries without conversion into direct current 
wherever possible. Where oil-break switches are used 
there is no risk of explosion when switching on and off. 
The makers of coal-cutting machinery are now nearly all 
prepared to supply cutters driven by three-phase motors, 
and it is anticipated that the futuro will see a much larger 
proportion of these machines io operation. The company, 
however, are prepared to supply direct carrent to collieries 
who have existing plants, and thi: is being done in the case 
of the Calder pit of the Mirfield Coal Company, where 
coal-cutting, pumping, and hauling are being performed 
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electrically. The company have a special tariff for supply- | of Gomersal. Other textile manufacturers taking a supply 
ing colllerles, or to апу А айз who is prepared to take | are Messrs Wm. Lupton and Co, of Pudsey, and Messrs. 
a limited supply—that is to say, any consumer who is | Booth Bros, of Drighlington. Figs. 1 and 2 show 
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Fic. 6.—View in the Thornhill Station showing the 2,000-kw. Curtis Turbines. 


prepared to guarantee that a certain percentage of his respectively some electrically-driven departments in the 
consumption shall be at night-time, that his maximum | above milla. 

demand will be reduced between the hours cf 4 and 8 p m., The advantages of electrical driving of textile machinery 
во ав not to interfere with the lighting load. aro becoming more widely known, and the company expect 
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The company bas the distinction of being the first to 
drive from public mains a complete textile mill namely, 
the worsted spinning mill of Messrs. T. Burnley and Sons, 
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to derive a large portion of their load from this source. 
It is often considered that the load of a mill engine ia 
perfectly steady, but the actual records taken from a 
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textile mill, reproduced in Fig. 3 and 4, are interesting, 
showing how the load varies. The increased power needed 
to start again after 4 meal hour is remarkable. 

It is particularly interesting to note how the load 
dwindles on Saturday, the human element anticipating 
stopping time by some hours. It is of little value to give 
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as сап be seen from the illustration, is a steel and brick 
structure divided into two parte—the boiler-house (7Oft. by 
80 kt.), the engine-house (100ft. by 50ft.). The design of the 
station is such that the capital cost per kilowatt is reduced 
to a low figure without sacrificing security or efficiency in 
any way. Extensions will be made, as required, by adding 


! 1 


Fia. 8.—The Three-Throw Pumps supplying the water to the footatep bearing of the Curtis Turbines. 


a list of the company's consumers, as this ів being added 
to daily, but it may be mentioned that already four local 
authorities have made agreements—five collieries, three 
textile mills, two railway companies, and a number of 
other power users. The diversity factor of the company’s 


Fig. 9. —Interlor of the Mirfield Sub-Statlon. 


consumption will be very large, and the load factor on the 
station correspondingly high. 

The Thornhill power station (Fig. 5), from which these 
will be supplied, is situated between the L. and N.W. 
Railway Company’s Ravensthorpe Station and the River 
Calder, the position being chosen with due regard to its 
proxy to & railway and water supply, as tending to 

eep the cost of working as low as possible. The station, 


to the present station (which is in itself two complete unit 
stations) similar“ units" until a total capacity of some 
60,000 h.p. is reached. Coal may reach the power station 
by road, rail, and river; by road the coal is delivered to a 
hopper outside the boiler-house, and is raised from there to 


the boiler-house bunkers by means of a bucket conveyor ; 
the railway siding (not yet constructed) will feed the same 
conveyor, which will raise 25 tons of coal an hour. 

The coal bunkers at the top of the boiler-house are of 
steel, and from these coal is delivered through automatic 
measuring shoots to each boiler. Provision is made for six 
boilers, of which four are already installed. They are of 
the water-tube type, made by Babcock and Wilcox, each 
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capable of evaporating 20,0001b. of water per hour from a 
temperature of 60deg. F. to steam at 1601Ь. per square inch 

ressure, and 150deg. F. superheat. Each boiler has a 

eating surface of 5,750 square feet and a grate area of 
100 square feet. The chain grates and stoker gear are 
worked by electric motors. The ashes fall by gravity to 
the basement, and are delivered into trucks. e main 
flues, of which there are two, are beneath the boilers, and 
lead to two brick-lined steel chimneys 150ft. high and 10ft. 
diameter. The economical combustion of coal is watched 
with great care, daily tests being made of the heat value of 
the coal used, the composition of the flae gases, and every- 
thing bearing on the boiler efficiency. The arrangement of 
the steam and feed-water piping is designed so that one 
half of the boiler-house can be completely isolated from the 
other. At the end of the boiler-house are situated the 
feed pumps, hot-wells, and water-tank, immediately under 
the control of the boiler-house staff. These feed pumps are 
the only auxiliaries which are not electrically driven. 

The engine-house, like the boiler-house, has a main floor 
and basement; it is designed to contain generating plant 
of 8,450 kw. (11,000 h.p.) capacity. T'wo turbo-alternators, 
each of 2,000 kw. (Fig. б), are already installed, and a 
third is being erected. Three high-speed Allen engines 
direct connected to direct current dynamos of 150 kw 
(Fig. 7) each are installed at the end of the engine-room ; 
these machines provide the current necessary to operate 
the station motors and for a local supply. The main 
generating sets are Curtis turbo-alternators made by the 
British Thomson-Houston Company, of Ragby ; they are 
unique amongst steam-turbines in having vertical shafts 
with the alternators mounted on top, an arrangement which 
enables a large amount of power to be housed in a small 
building. The shaft and all rotating parts are carried by 
a hydraulic footstep bearing. Water at a pressure of 40010. 
to the square inch is supplied by three-throw motor-driven 

umps (Fig. 8), and the shaft floats ona film of water. 

he top and centre bearings of these machines are 
lubricated by the gravity system, with oil at a 
pressure of 10lb. per square inch pumped from a 
settling tank in the basement into a tank at the top 
of the engine-house, from which it gravitates to the 
bearings and returns to the settling tank. These pumps, 
and, indeed, all the auxiliary machinery in the station, are 
excellent examples of the adaptability of electrical driving 
to varied uses. The turbine runs at a speed of 1,000r.p.m., 
and is controlled by a centrifugal governor ; this governor 
by an electrical controller operates small steam-valves 
opening or closing the passages to the steam nozzles as the 
load varies. 

A separate surface condenser is provided for each 
turbine, and the general arrangement presents some novel 
points; the condenser tubes are vertical, the air-pump 
running at 160 r.p.m. is direct coupled to a motor, and the 
circulating water discharge pipe being submerged at its end 
in the river allows the siphon action of the arrangement to 
be taken advantage of, and thus reduces very considerably 
the head against which the water is pumped. The siphon 
action is maintained by means of a dry-sir pump which 
prevents an accumulation of air in the pipes and con- 
densers. The centrifugal circulating pumps in the basement 
are controlled from the main floor ; each pump is rated to 
lift 160,000 gallons per hour against a head of 28ft. 

The proportionately large size of the condensing plant is 
on account of the benefits to be obtained by working 
with a high degree of vacuum in connection with steam- 
turbines; the results obtained with the present plant point 
to an extremely low consumption of steam per kilowatt- 
hour. Thus a steam-consumption test of one of the turbo- 
alternators was taken on April 26 and 27 this year, when 
the following results were obtained: With dry steam at 
150lb. pressure and 28in. vacuum—fall load, steam con- 
sumption 19lb. per kilowatt-hour; three-quarter load, 
19°8lb.; half load, 21°8lb.; and quarter load, 25°6lb. per 
kilowatt-hour. With the higher euperheat of 200deg. F. 
and 28in. vacuum, the above figures were reduced as 
follows: full load, steam consumption 161b. per kilowatt- 
hour; three-quarter load, 16:61Ь.; half load, 18°2lb.; and 
quarter load, 21°2lb. per kilowatt-hour., • 

An electrically-operated travelling crane travels the whole 


length of the engine-house; it is equipped with three 
motors, one for each motion. The alternators attached to 
the turbines generate three-phase alternating current at 
10,000 volts, at which pressure it is transmitted to the 
various sub-stations. The switchgear controlling the 
machines and transmission mains, which is constructed by 
the British Thomson-Houston Company, is of a type that 
experience has proved suitable to controlling large powers 
at high voltages. It occupies three floors of one side of 
the engine-house, and is thoroughly fireproof. Each part is 
separated from the remainder by a brickwork partition, 
and can be disconnected when required without affecting 
the working of the other parte. The large amount of space 
occupied by the switchgear and considerations of safety 
call for a central control of all operations; there is, there- 
fore, a control switchboard situated on the switch gallery. 
From this switchboard the whole of the main switch- 
gear is operated by means of low-pressure current. 
All the high-pressure gear is enclosed, and the main 
switches, of the oll-break type, are worked by means of 
small motors. Tbe switchboard attendant, on closing a 
small switch, causes the motor to open or close the main 
switch; directly the operation is performed the motor 
stops automatically, and a lamp lights up, informing the 
attendant of the fact. The paralleling of the alternators is 
also performed on the control board, the speed of the 
turbines being regulated by a small switch operating a 
motor attached to the governing gear of the turbine. 
The general type of the switchgear and control is similar 
to that used in the Lote-road station of the District Rail- 
way, and described in detail in our issue for Feb. 10, 1905. 
No high-pressure current is brought near the control board, 
the instruments showing the pressure and current in each 
feeder are all controlled by low-pressure current, and the 
maximum of convenience and safety is obtained. The 
switchgear for the direct-current machinery is also on the 
switch gallery. 

System of Mains and Distribution.—The company's system 
of extra high-pressure mains is laid out with a view to 
giving a duplicate supply to every large consumer. This 
supply is at 10,000 volts, and the company’s system is 
notable for the extreme simplicity of the switching arrange- 
ments. The protective devices are fitted to the cables in 
tbe power station; such complications as time-limit and 
reverse-current relays have been avoided. The system of 
mains is practically equivalent to a low-tension distribution 
network, except that it is in duplicate. Substations have 
been erected every four miles, and from these sub-stations 
distribution is effected at 2,000 volts within a radius of 
two miles. The msjority of the company's power users 
are supplied at 2,000 volts, but in any extremely dense 
districts the company propose putting down a small amount 
of 400-volt distribution. Sub-stations are now erected and 
in operation at the following places: Thornhill, Mirfield, 
Gomersal, and Pudsey ; other sub-stations are in course of 
construction at Birstall, Soothill and Liversedge. The 
high-preasure cables, which were supplied and laid by 
Callender's Cable and Construction Company, are led from 
the power station in earthenware ducts for a considerable 
distance until tbey diverge in different directions, when 
they are laid in wooden troughs. Each cable is covered by 
а lead sheath and steel wire armouring, and contains three 
copper conductors insulated from one another and from the 
sheath by paper insulation. The cables are tested to three 
une the working pressure, or 30,000 volts, before being 
aid. 

Fig. 9 shows the equipment of the Mirfield sub-station, 
which is typical of those stations from which direct current 
has not to be distributed. In the other sub-stations, like 
those at Thornhill and Ravensthorpe, rotary converters are 
also installed. Where low-voltage three-phase distribution 
is arranged, the voltage is 400. 

Mains are now laid in the following districts : Thornhill, 
Dewsbury, Soothill Nether, Ravensthorpe, Mirfield, Kirk- 
heaton, Liversedge, Gomersal, Birkenshaw, Drighlington, 
Leeds, Pudsey, and they are being extended in every 
direction. A supply can be given in any district within 
15 miles of Thornhill in a few months, and the company 
will be pleased to deal with inquiries from any part of 
their area. 
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The company through their resident engineer are advising 
intending consumers as to what can be done to secure the 
best economy from electric power. They have also arranged 
for the supply of motor and other electrical apparatus on 
the hire-purchase system. 


ELECTRIC DRIVING OF TEXTILE MILLS.* 
BY W. B. WOODHOUSE, ASSOC. MEMBER. 


1. Íntroductory.—The reasons for the slow rate of adoption 
of the use of electrical machinery in textile factories in this 
Country are not far to seek. The first is the lack of 
acourate knowledge as to the results to be obtained from 
electrical driving ; the second, the absence, until recently, 
of a public supply of electrical energy at a reasonable price. 
The object of this paper is to state briefly the advantages 
of electrical driving, and to show that a clear knowledge of 
the advantages will modify very considerably the prevalent 
ideas as to the relative cost of driving by individual steam 
plants and by motors taking a supply from the mains of a 
power company or electricity works. That the advantages 
are truly existent may be realised from the extent of the 
adoption of electrical driving in other countries. On the 
Continent it is largely used in the woollen, cotton, and silk 
industries; in the United States, at the census of 1900, 
over 140,000 h.p. of electrical machinery was in use in 
cotton mills alone, and a considerable proportion are 
supplied with current from public mains. 

2. Variation of Load.—The preparation of animal ог 
vegetable fibres involves a very large number of operations, 
and owing to the delicate structure of the fibre the amount 
of work done on it in each machine is small. It is, there- 
fore, readily understood that the power required to drive 
the machines unloaded is a large percentage of the total 
required. Mechanical transmission of power from a main 
engine to the various machines by means of ropes, belts, 
gearing, and shafting involves a steady loss of power, which 
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is very little reduced by whe stoppage of individual 

es. These facts have led many power users to 
believe that the load on the main engine is quite steady, 
and in com g the cost of electrical with mechanical 
ipis on the basis of horse-power hours," they are apt 
са ап advantage in mechanical driving that does not 
e 


The efficiency of mechanical transmission in textile mills 
varies with each mill, depending as it does on the original 
design, the nature of any extensions which have been made, 
and the state in which the gearing is maintained. In a 
number of mills which the writer has tested, the average 
efficiency at full load is 50 per cent, the lowest 34 per 
cent., and the highest 70 per cent.; in all these cases the 
loss of power in the main engine being included. These 
losses, serious enough at full load, are practically constant, 
and so the efficiency rapidly decreases as the load becomes 
less. This steady loss in transmission has an important 
bearing on the variation of load on the main engine or 
source of power supply ; in discussing this variation it will 
be convenient to speak of the ratio of the average power 


ы Тари read before the Leeds Local Section of the Institution of 
lect Engineers. 


required to the maximum required during working hours 
as the working load factor—+.c., 


Average power _ working load factor. 
Maximum power 


When the source of supply is electrical, this is equal to 
Units consumed 
Maximum demand in kilowatts x working hours 


Fig. 1 is an actual record showing how the load varies 
through the day in a flax mill of the British Linen Thread 
Company. The mill is electrically driven and the trans- 
mission loss small. The maximum power demanded is 
285 kw. and the average 259 kw., giving a working load 
factor of 91 per cent. Had the various machines been 
driven by mecbanical transmission from one main engine a 
steady extra loss would have been incurred, on account of 
the friction of extra shafting and gearing; assume this as 
only 20 per cent. of fall load, then the maximum power 
would be raised to 342 kw., and the load factor increased 
to 92:5 per cent. That is to say, the more inefficient the 
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system of power transmission in a mill, the steadier is the 
load on the main engine, and, though the useful power 
required varies in every mill, yet, with mechanical driving, 
the variation is masked by the steady loss in tranemission. 
Fig. 2 shows the variation of load, of the same mill, on 
Saturday morning; the load factor here is only 82 per cent. 
In a large cotton mill the following variations of load were 
noted* : morning—maximum load зә А and mioimum 
load 1,640 h. p.; afternoon—maximum load 1,655 h. p. and 
minimum load 1.575 h.p. Millowners usually reckon 
their costs in pounds per indiested horse-power per 
annum, and the figure is usually based on the maximum 
horse-power indicated ; it is not possible to compare such 
a figure with the cost of electrically driving the same mill 
without knowing the electrical or brake horse-power taken 
to drive each machine, or group of machines, and the workiug 
load factor of the machines. 

3. Load Factor of Various Machines.—In nearly every 
textile machine the starting effort is considerable—due to 
the inertia of the moving parts. In the mechanical” 
mill starting a machine is usually accompanied by a slipping 

*  Qentralisation of Power,” by 8. B. Paine.—British Association 
of Textile Managers, 1904. 
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of several belts and a general loss of speed. For each 
particular class of machines there are peculiarities of work- 
ing which determine the working load factor, such as 
frequent stops of short duration, in the саве of looms ; a 
periodical stoppage of part of the machine, as in spinning ; 
intermittent running, with long stops, as in milling or 
printing machines. A particularly irregular load is met 
with in the case of self-acting mules. Fig. 3 shows the 
power taken by a mule as it goes the various operations of 
drawing, twisting, backing off, and winding on. The 
working load factor is 46 per cent. on one machine. When 
a group of mules are driven from one motor a heavy fiy- 
wheel on the motor tends to steady the demand for 
current ; despite this, however, the fluctuation of load is 
more extreme than in the main engine of a mechanical 
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mill. Fig. 4 is part of a record showing the power taken 
by a motor driving four self-acting cotton mules. The 
maximum horse - power required was 32 b.hp, and the 
average 19 b.h.p., or à working load factor of 59 per cent. 

The variation in the amount of power taken by machines 
having many bearings, with temperature, is brought out in 
Fig. 5, which shows the power required to drive a cap 
spinning frame. It will be seen that as the bearings and 
the oil warm up the power steadily decreases. This is, of 
course, true for all machines, and may be described as the 
" Monday morning effect.” The advantage of being able 
to see just what power a machine ie taking under different 
conditions of working is a great point in favour of 
electrical driving. The following figures were obtained 
from a worsted spinning frame when two different qualities 
of spindle oil were used: oil A, 4'4 b.b.p average; oil B, 
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4'19 b. h. p. average—or a difference of nearly 5 per cent. 
Where looms are driven in large groups the load is fairly 
constant, despite the frequent starting and stopping of 
individual loom’, due to the large amount of shafting 
involved and the small power taken by each loom. In an 
“electrical” mill, however, з recording wattmeter will 
show the variations, and, more particularly, the tendency 
of the workers to start late and finish early. 

The milling or falling of woollen cloths is a procese in 
which the power required varies from piece to piece, 
depending on tbe amount of milling required ; the working 
load factor is very low. Fig. 6 is an actual record of a 
day’s work of milling and washing machines; the working 
load factor is only 63 per cent. Tests made on cardiug 
machines show a fairly steady load during the time of 
running (Fig. 7) Rag-grinding machines often show a 
considerable variation, depending on the material they are 


being fed with. Fig. 8 is the load curve of two balling 
boxes, which are, normally, being repeatedly started and 
stopped. 

а. Power Absorbed by Various Machines.—There is a lack 
of information as to the power taken by textile machines. 
The particulars of some tests are given below: 

Spinning —* Test made of a motor driving 38 ring 
spinning frames of 10,032 spindles, running at 9,000 r.p.m., 
spinning No. 35 cotton yarn: 


Number of frames running 38 28 18 8 
Power in kilowatts .. .......—...... 140 107 76 44 
Spindles per kilowatt ............ 81:2 858 825 782 


Or an average of 62 spindles per electrical horse-power. 

Tests made on worsted spinning frame of 200 spindles, 
running at 5,800 r.p.m.: First test—average brake horse- 
power, 4'45 ; second test—average brake horse-power, 419, 
the difference, as explained above, being due to the quality 
of oil used. 

Self Acting Mules — Colton — f Test made on motor driving 
line shaft and four mules: 


Ма’ . ——— Spindl s —~— Maximum Average 
aes running. Number. R. P. M. horse- power. horse- power. 
44 и 2712 ER йн 8322 . 19 
No. 1 ор]у.. ....... . 672 .. 7600 ..... £0 o 18 
Мо, 2-5. vois . 672 ..... 7,600 .... 18 ...... 9 
Ne, 8 4. -—— “O84 eus ,800 sm 15 .... 9 
No. 4. „ . 684 . 74800 .... 15 9 


The result of tests made to determine tbe power taken 
by spindles at various epeeds is shown in Fig. 9. It will 
be seen that the spindle friction and windage varies directly 
as the speed. 

Roving Boxes—W orsted.—Dimensions of bobbine, біп. by 
3in.; number of spindles, 12; revolutions per minute, 
1,000; brake horse-power, 0 4. 
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Wearing — lhe amount of power taken by looms varies 


with the class of work and dimensions of the looms. Silk 
looms—smal! loom, power taken 0°25 ЪЪ p. (authority, 
A C. Eborall) ; jacquard, 0'5 b.h.p. Cotton looms—draper 
loom, 160 picks per minute, 0°25 (authority, de Wolf). 
Woollen looms— various, 0:5 to 0:5. 

C. Carding Machines—Woollen, carding botany—48in. 
swift: power at starting, 7 eh p.; running, average, 3'2. 
60in. swift: running at 96 r.p.m. ; average power, 5 eh p. 

D. Scouring Machine, or Leviuthan.—The dimensions of 
these machines vary considerably, and figures of horse-power 
taken are not of much value. The following figures of 
relative power taken are from a test of one machine: 
maximum runniog horse-power, 100 per cent.; when chang- 
ing liquor, 38; working load factor, 86. The changing 
and heating of liquor reduces this to about 70 per cent. | 

Milling Woollen Cloths.—Test on motor driving milling 
machine, washing machine, and mangle: maximum elec- 
trical horse-power, 11; working load factor, 65 per cent. 
The amount of power taken in milling varies from day to 
day, depending on the nature and amount of milling 
required by the various cloths. 

5. Advantages of Electrical Driving.—The advantages 

*''An Electricaily-Driven Cotton Mill,“ J. O' de Wolf.—New 
England Ootton Manufacturere’ Association, 1902. 


T "The Application of Three-Phase Motor to Electrical Driving,” 
A. О. Eborall.—Society of Arts, 1903. | 
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attendant on electrical driving are but partly gained if 
electrical transmission is adopted in the mill and the main 
engine or engines retained. The addition of a dynamo 
to the steam plant, and the replacement of mechanical 
transmission by electrical, in no way lessens the respon- 
sibility attached to the use of steam plant, nor does it 
relieve the manufacturer from keeping his eye on the coal 
market as well as on the textile. N ow that a public supply 
of electrical energy is available throughout the manu- 
facturing districts of Yorkshire and Lancashire at 
reasonable rates, manufacturers should not be slow to 
take advantage of it when once they realise the con- 
sequent benefits. Many of the advantages of a public 
supply are difficult to give an exact cash value to, but 
they are, nevertheless, very real. Briefly enumerated 
they are: (1) A saving in space, buildings, and capital 
expenditure. The manufacturer can employ his capital to 
greater advantage on productive machinery, and he is not 
compelled to decide beforehand what his requirements will 
be for 10 years ahead. (2) A reduction in fire risk, 
insurance, rents, rates and taxes, wages, repairs, and main- 
tenance. (3) An absolute freedom from worry as to spare 
plant in case of a breakdown, or as to extensions or altera- 
tions. If an extra 100 h. p. is required temporarily, it can 
be drawn from the mains. If slack times come, the manu- 
facturer can shut down any part of the mill without 
affecting the remainder; or overtime can be worked in any 
one section at, usually, a less cost than for ordinary work- 
ing hours. (4) An aceurate knowledge of the power taken 
in each department, and, by means of indicating or recording 
instruments, a check on the efficiency. 
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6. The Application of Electrical Driving.—The effect of 
electrical driving on the general arrangement of a mill is to 
allow the various machines to be arranged in the natural 
order of the processes without reference to the position or 
direction of shafting. In a steam-driven mill the arrange- 
ment is decided by the main driving, and in a new mill it 
is not difficult to lay out a good arrangement; extensions 
and alterations are, however, nearly always made at the 
expense of efficiency. The sub-division of the driving 
accompanying the use of motors may be carried to ite full 
extent, and a motor provided for each machine, doing away 
thereby with all line shafting. It has found its most 
successful application in the driving of silk looms, the 
valuable material worked on making the risk of damage 
from oil or dirt thrown from a shaft or belt a serious one. 
The motors, rated at } h. p., either drive the looms by 
gearing or by a single belt, and, to enable the tension of 
the belt to be adjusted, the motor is swung on an arm and 
supported by springs; the weight of the motor tends to 
aoe the belt tight, and the tension may be adjusted at 
will (Fig. 10). Such extreme sub-division is, however, 
rarely advisable on accouvt of first cost, and group driving 
must be nearly always adopted. In arranging such driving 
& considerable saving on the cost of equipment can be 
effected by increasing the speed of the line shafte, and 
thereby reducing the size of shafts, pulleys, and hangers— 
a standard diameter of shaft may often be adopted 
throughout. 

Certain machines have their driving shafts running 
at a sufficiently high speed to be direct coupled to 
a motor; doubtless, as electrical driving spreads, 
textile machine makers will modify their designs 
so that this will be possible in a larger number of cases. 
Group driving of from two to four machines without line 


shafting may be accomplished by fitting the motor with 
two pulleys. Where а greater number of small machines 
makes a line shaft a necessity the motor may often be 
coupled direct to the shaft, being bolted to the wall or 
ceiling. A reduction of shafting may also be effected by 
driving the machines on two floors from the one shaft, 
holes being made in the intervening floor for the belts of 
the upper machines. Vertical shafts, when necessary, can 
also be driven by direct-coupled motors—the centrifugal 
hydro-extractor is an excellent example of the adaptability 
to this need. 

A word of warning may be given as to the installation of 
motors too Jarge for their work on account of the lessened 
efficiency and increased cost. Unless the variation of load 
is extreme, the continuous rating of the motor should 
correspond with the average load. The small loom induc- 
tion motors above referred to are designed with a consider- 
able slip and a consequent wide range of efficiency. 
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7. Constancy of Speed as Determining the Nature of the 
Equipment.—Ino the majority of textile operations constant 
speed is of vital importance ; the output of a mill depends 
on the maximum speed at which the threed can be safely 
rup, and any variation below this results in a decreased 
output. That regularity of speed at the machines in a 
* mechanical ” mil is never obtained may be realised when 
one considers that there are often four or five belts between 
the engine and à machine, the bright surface of the pulleys 
indicating only too clearly that slipping is never absent. А 
quotation from a paper hy Mr. S. B. Paine, whose expe- 
rience in electrical driving is unique, bears this out. Referring 
to a large cotton mill in South Carolina, where the motors 
were coupled direct to the spinning frames, he says : The 
increase in quality and production has been very marked 
over mechanically-driven frames. I find that there isa very 
large loss in speed on the frames, due to the slipping of the 
various belts. In one case the speed on the front rolls in 
one room varied from 103 r.p.m. to 120 r.p.m. А direct- 
connected motor showed a range in speed on the front rolls 
during a week's run of from 120 to 122." 

The provision of any speed regulation on motors driviug 
the large msjority of textile machines is unnecessary, for 
the reason that, although different qualities of fibre and 
different counts of thread require different speeds, yet the 
manufacturer finds it most economical to keep each machine 
on a particular class of work. This necessity of constant 
speed points clearly to the use of polyphase motors in 
preference to direct-current machines. The advantages of 
squirrel- cage motors are many; the constancy of speed, 
the simplicity due to the absence of commutators and 
sliding contracts, their low cost and the lessened fire 
risk due to the absence of exposed live metal, are all 
points in their favour. Their advantages have been 
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recognised by the Fire Offices Committee, and doubt. 
less, further concessions wil be made as time goes on. 
With a direct-current equipment more attention is required, 
and the motor must be completely enclosed. The great 
objection is, however, the variation of speed at different 
loads and temperatures. In a case brought before the 
writer's notice, where shunt motors were used, tbe com- 
plaint was made that on Monday mornings the machinery 
ran slow, with a consequent reduction of the output of the 
mill, and the same fault was noticed in a less degree on 
other mornings ; this was, of course, due to the field wind- 
ings being cold, and to some extent to the extra stiffness 
of the machinery. The polyphase induction motor under 
similar conditions would vary in speed by an inappreciable 
amount. 

8. Variable. Speed Machines, —The only important class 
of variable-speed machines is found in textile printing. A 
detailed consideration of the various equipments which 
. may be adopted are beyond the range of this psper. 
Multi-voltage direct-current systems, with shunt motors, 
have much to recommend them in the case of isolated 
plants, but excellent results have been obtained by the use 
of & single-supply voltage and motors with double-wound 
armatures and two commutators. In the latter case a high 
efficiency is obtained over a wide range of speed. Mention 
may be made of an equipment adopted in a large printing 
works in Ámerica, where each printing-machine motor was 
driven from a separate shunt generator, the generators 
being coupled together and driven at constant speed by a 
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large induction motor. The printing-machine speed was 
altered by regulating the field of its generator. Such an 
equipment ls, however, too costly for ordinary purposes. 
The writer's opinion is that almost any known system of 
speed regulation will meet the case, the determining factors 
being simplicity and first cost, and the wound rotor induc. 
tion motor or the direct-current series motor are from this 
point of view as good as any others. 

Centrifugal  Hwydro-Exlractors.—The steam-driven centri- 
fugal machine is exceedingly wasteful and messy ; the belt 
or rope driven machine involves a considerable amount of 
gear in the neighbourhood of the basket, and is very severe 
on the belts; the direct-coupled electrically-driven machine 
is compact, simple, and reliable, and can be placed any- 
where. Either series direct-current or induction motors 
motors may be used for this work; the induction motor 
has an important advantage in that it зап never “run 
away." In practice the motor is completely enclosed and 
flexibly supported beneath the basket. The time taken to 
accelerate depends on the maximum torque of the motor 
at various speeds. Hence, if a squirrel-cage motor is 
adopted it should be built with a high-resistance rotor, 30 
that the current may be kept down during acceleration. 
The time taken to accelerate is then practically constant, 
and the machine needs no attention beyond switching on 
the motor, which runs up to speed and stays there until 
switched off. Table A gives the power required for two 
standard makes of machine 


TABLE A.—Power Required to Drive Oentrifugals. 
— —-Pott, Oassel’s and-——. ,— Broadbentand Sons 
Williamson type. type. 
Units Revs. Time to -—Watts——. —— Watts Time to 


Dia. of per рег accele- Start- Run - Start- Run- accele- Mar. 
basket. hour, min, rate, ing. ning. ing. ning. rate. speed 
Inches. Min. Min. 

24... 075 1,500 0775 2.550 60 — — — — 
30 . 1°02 1,200 10 3,100 1,260 6.400 2,700 1:5 1,100 
36... 128 1,000 1:5 3,200 1,370 5,800 2,900 1:5 1,000 
q2.. — — — — — 6,400 3,200 1:5 950 
48.. 319 750 25 5,950 2,070 7,900 35,600 1:5 900 
4... — — — — — 8,400 4,200 15 800 
60... — — — — — 10,000 5.000 1:5 700 
72— — — — — — 17,600 8,800 1:5 600 


9. Other Applications of Electricity — Lighting —Brief 
reference may be made to the subject of electric lighting. 
The matching of colour can only be done satisfactorily by 
eun or arc light, and in some smoky Yorkshire valleys the 
sunlight cannot be depended on as a correct source of light. 
The use of enclosed arc lampe in mills gives excellent 
results for general illumination; for local lighting the 
incandescent lamp has the great merit of safety. The 
greater purity of the air, due to the absence of gas, has 
an important effect on the health of the workers. 

Heating.— Where steady temperatures are required, as 
in calenders, electrical heating has much to recommend it. 
Steam joints have a way of giving trouble, and, where 
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higher temperatures are required, gas is found somewhat 
unreliable. Where current is taken from the public mains 
the electrical heating of the millis not out of the question. 
If the warming up be done at night time, a moderate con- 
sumption only is necessary by day. 

Funs.—In addition to the use of electrically-driven fans 
for ventilating and removing dust, they are finding extended 
application as a means of transporting wool from the 
washing machines to the carders, by way of an air-shute 
connecting the rooms. 


e e ЗЫ саасан 


NOTES ON AERIAL POWER LINES.—IV. 
BY CHE. 


( Continued from page 269.) 


In designing the supports for aerial power lines the 
engineer must exercise sound judgment in deciding upon 
several factors, the values of which can only be obtained by 
a knowledge of all the local circumstances, and, as in other 
branches of engineering, experience is the only sure guide. 
In the remaining paragraphs of these articles the method 
of spplying the mechanical principles already given to the 
three-phase transmission system (the electrical details of 
which were deduced in the Electrical Engineer, Aug. 18, 
1905) will be explained : 

Poles are required to carry three copper wires 0:2294in 
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in diameter, and the following particulars respecting copper 


wires will be found useful in dealing with this problem : 


Diameter of wirre. . 0°2294in. 
Ares ol Ie рИН 0°04133 square inch. 
Weight of copper wire per mile one 

square inch section ............ —— M 20371'878lb. 
Weight of copper wire used per mile......... 842. 
Weight of copper wire used per foot 

LOB RON оо ооо орке 0°15947Ib. 
Tensile strength of copper wire per square 

. 64,0001b. 
Wind pressure per square foot .............. 40lb. 
Coefficient of expansion per degree Centi- 

grade JJ ЕСО QUE 0000172 
Maximum variation of temperature 50deg. C. 
Modulus of elasticity of copper wire. ^ 16,000,000 
Factor of safety for suspended wire...... .. 6 

$$ A „ the poles ..... ......... 10 


It will not be unreasonable to assume 40 poles per mile as 
the number of poles to employ, so that =40 and /=132ft. 


= Bpan, and as a first approximation it will be convenient 
to take one-sixth the breaking strain as the tension to put 
upon the stretched conductors ; consequently 


p= Weight рег mile, c, pounds. 


But 
and 


842 x c, = 0041353 x 64,000 
с = 5142 
+ F= 842 x 5'142 
6 
= 441lb. 
The sag is obtained from the formula 
gal 
8 F 
in which w is the resultant of the weight, p,, of the wire 
and the wind pressure, pz, in pounds per foot of wire. 
w= N pi + ру. 
p; is 0:159471b. 
p, 2 Т 12 х 0:2294 х 40 
5 144 
= 0:51. 
+. w= A (18947) (51)! 
= 0'534lb. 
And by substitution 
, — (132)? х 0:554 
8x441 
= 2°68Т71%. К. 
The actual length of wire between the supports 
given by 


and 


85? 


=132+ 8 x 2.657 


5 122 
= 152:0533ft. 

So far we have not taken into consideration elastic 
extension, and to simplify matters let us assume that the 
wind haa ceased, and that hypothetically the weight of the 
wire has been reduced to an indefinitely small quantity: 
In such a case the-wire will not be stressed, but 
contract elastically to a position of zero extension. The 
contraction is given by the well-known formula 

p= FxL 
M* A 
in which Г is the change in length, Е the applied tension, 
M the modulus of elasticity of the wire, and A is its area 
of cross-section in square inches, and 
p. 441 x 182.0583 
16,000,000 x 0°04133 
zz 0°088ft, 


At the minimum temperature, therefore, the length of. 

wire unstretched will be 
L, = 132°0533 — 0*088 
= 131°9653f6. 

Having fixed the maximum variation of temperature as 
50deg., C., the length of the wire in consequence of thermal 
expansion will be 

Ly = 131°9653 (1 + 0000172 x 50) 
= 132'°0788ft. 


The sag corresponding to this unstretched length at the 
maximum temperature is obtained from the formula 


8 st 

„= + = =. 

ю='+ 3 7 
Thus 122:0788—1224 9 x . 
5 122 

and s, = 1:9745ft. 


It must next be assumed hypothetically that the wire 
has its normal weight restored, in which case the sag will 
be increased until the tendency to elongate, due to gravity 
stress, is just balanced by the elastic tendency to contract, 
but as the connection between the resultant sag aud the 
factors, which take into account the temperature and elastic 
effects, is a cubic equation, a graphieal solation will be given 
instead of the analytical one. 


C 
70o[ — 
600. ENS 
Soot 6 t- 
б ! 
2. 
8 
200 l — — 
= 
8 
300- W — 1 
2 
ul 
| + 
200|— 
100|-———j- —1 
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In the first place, we require a curve representing the 
relation between the tension and corresponding sag in the 
wire, as the wire sags under gravity stress from its hppo- 
thetical position of zero tension, and this is plotted from 
the results calculated on the assumption that the tension is 
increased from zero by applying the formule 


F xL gg 
Г N 73 Г 
Commencing with the sag at maximum temperature and 
zero tension—i.e, 1°9745ft.—assume certain increasing 
tensions in the wire, and from the increased length given 
by the former equation obtain the corresponding sag by 
means of the latter, which when plotted give the curve 
A Bin Fig. 10. Thus— 


When F is [ is L is s is 
lb. ft. ft. ft. 

О dass 07... жага 132.0788 ......... 1'9745 
100 0:01997 ......... 0988 ..... „ 2211 
200 0:08995  ......... 1321188. „ 849 
300 4, 00599  ..... . 18291887 ......... 2:62 
400 ....... 4. 00799  ....... 152'1687 ....... . 2°80 
5000 0999 „ 1821784 ....... 2:91 


Another curve is also required showing the relation 
between the tension and the sag in the wire at various 
tensions, when the wire is assumed to have its normal 
weight per foot, and this curve—i.e, C D in Fig. 10—Iis 
found by taking different values of F in the equation 
3 =а TT , when w is the weight of the wire per foot, Thus— 
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When F is s is 
lb. ft. 
r ³o»W¹¹ AA 1:661 
,; ааа — 1:957 
/ УИКИ ences ↄ ыа аа КЫН 4. 2395 
400: лаа а 8 . 2 907 
000. а AAA 8 5:876 


In this саве the two curves А B and CD intersect at 
the point Y, giving the sag as 2:82[t. at the maximum 
temperature, and as this is the point of equilibrium at 
which the force of elastic contraction is balanced by the 
gravity stress, it gives the condition in which the wire 
is strung, so that at minimum temperature it will be 
stressed at one-sixth its breaking strengtb, corresponding 
to ite factor of safety of 6. 

As regards the dimensions of the poles for supporting 
the wires, the following notes afford an example of 
applying the principles already given. The conditions of 
the problem are: Three wires of diameter 0:2294in. have 
to be supported at the corners of an equilateral triangle of 
62in. side, the apex being at the top. The maximum sag 
is 2:82ft. Distance between poles 122ft. 

Assuming the free height of the lower wires to be 40ft. 
as the minimum, the height of the pole above the ground 
must be 40 + 2:82 + 4'5, or 47°32ft., since the top insulator 
is approximately 4:5ft. above the bottom ones. Allowing 
5ft. as the depth of setting the poles in the ground, the 
actual length of the pole must be 52°32ft., and as poles of 
pine may be obtained in suitable lengths, we may assume, 
as an example, that the poles are of pine. The tendency to 
bend the poles is due to the wind pressure upon the wires 


and the pole. If T, is the resistance to rupture at the 
bottom of the poles, then, as we bave already shown, 
Td) Ty Oy 
32 ' 


where F' Л’ is the summation of the bending moments due 
to the wind, and this equation enables us to determine dz, 
the diameter of the pole at the bottom close to the ground. 
Now, since the wind pressure upon each wire is 0:511Ь. per 
foot length, the stress due to the wind pressure on each line 
wire will be p, = 132 x 0:51 = 67:521Ь.; therefore, 
Bending moment of the top wire 
=M,=F,h, 
= 67°32 x 47°32 
= 3,186 pound-feet. 
Bending moment of each lower wire 
=M, =F, h 
= 67°32 x 42:82 
= 2,882 pound-feet. 
Bending moment of wind upon the pole 


-[2 40 xh 125 
3 12x2 
h 


= 2 40 K* Ud 
5 72 2 


h 
2 


= 80 x (47°32)? x = d, 
5 2 72 
= 2,074 d.. 
Note d, = 2 di. 
Now, К k = Fi 4+2 F, / 4 2,074 d, 
= 3,186 + 5,764 + 2,074 d.. 
7. 00082 4,3 T, = 8,950 + 2,074 di. 
With a factor of safety of 10, Т, = 11; of 5,000 = 500lb 
. 070982 dis x 500 = 8,950 + 2,074 d., 
and dj? – 42°24 1, – 18225 = 0. 
To solve this equation, let y = d, and y, = (42°24 d, + 
182°25), then 
9—7, = 0, 
which is а convenient form for solving the equation 
graphically, by assuming several values of d, and calculat- 
ing the corresponding values of y and y, which when 


plotted will give two curves which intersect, and the point 
of intersection will give the value of d; required. Thus 


When z is 0 2 4 6 7 8 9 
„„ 0 8 64 216 343 512 729 
F = 18225 96618 55121 4357 478 520 562 


The equation у = d is represented by Carve I. in Fig. 11, 
and the equation y, = (42:24 d, + 182 25) by Curve II. The 
oint of intersection, Y, gives the value of d, as 8'lin. 
his means that if the pole has a diameter of 8'lin. at the 
bottom close to the ground, the pole offers a factor of 
safety of 10 against a wind pressure of 40lb. to the square 
inch. In practice, however, it is unusual to employ poles 
for power transmission work with a diameter less than 8in. 
at the top, and since d,— 2 di, this gives the diameter at 
the bottom as 12in, coneequently with the thicker pole 
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the factor of safety would be greater than 10. It may be 
remarked that the high voltage and the comparatively 
small amount of power dealt with in this example accounts 
for the somewhat small poles required. 


HORN LIGHTNING ARRESTERS. 


In his paper read before the Electric Club of Pittaburg, 
Mr. N. J. Neall gave a résumé of the present American 
practice in lightning arresters for high-voltage transmission 
circuits. The information is of special value to those engi- 
neers putting up power transmission Jines overhead in this 
country. We propose to confine our extracts from the 
paper to the type of arrester known as the horn, which 
was invented in Germany by Oelschlaeger, and developed 
by the Allgemeine Elektricitáts-Gesellschaft. The feature 
of the arrester is that the short-circuit arc once started by 
lightning at the narrow gap between the horns (Fig. 1), is 
caused by the heat of the arc to travel upwards along the 
horns and break by reason of ite attenuation. Of course, a 
certain amount of time is required to do this. The author 
states that this time may be something like two seconds, and 
that on Jarge plants the resulting short-circuits would not only 
be objectionable, but in many cases where synchronous 
apparatus could fall out of step it would be prohibitive. 
At the International Electrical Congress at St. Louis, Mr. 
F. G. Baum, of the San Francisco Gas and Electric Cor- 
poration, stated that on their system (formerly the Bay 
Counties and Standard Electric Companies, now working 
in parallel) this type of arrester had been known to operate 
frequently without affecting the service, and no effect was 
felt at distant points. At another plant of the company 
a horn arrester has been known to operate without blowing 
the fuse in series with it. In the following will be found 
a description of typical and important high-tension installa- 
tions using these arresters. 

The arrester used by the Standard Electric Company is 
illustrated in Fig. 2. The three legs of the main line pass 
from the transformer and high-tension switch-room, A, 
directly through the building, B, emerging at ccc, and 
thence to the transmission line, DD D. "The horn arrester, 
or the Dutchman, as it is generally called, is connected 
to the line at ccc. As the picture shows, the apparatus is 
very simple—in fact, its cheapness is strongly in its favour. 
As used at Electra it consiste of an air-gap at F in series 
with a water resistance, aud an iron wire resistance and a 
choke coil, H, from which it is connected to the ground. 
The knee-shaped spark terminals are formed of about 
No. 0000 copper wire, supported on the regular line 
insulator; the water resistance. consists of copper strips 
immersed in a salt solution contained in the jars, G, which 


THE ELECTRICAL ENGINEER, SEPTEMBER 8, 1905. 


941 


are of about 15 gallons capacity each. "The salt water is 
covered with about jin. of oil to prevent evaporation. The 
resistance choke coils consist of about 18 turns of iron wire 
wound on a 6in. cylinder, the cylinder being removed before 
mounting. The arrangement is shown diagrammatically in 
Fig. 3. The gap, F, is adjustable. While operating at 
40,000 volts the distance was 3in. to 34in. The protector 
as described was installed by Mr. A. C. Banker in 1902, 
while he was in charge, and the same device is now in use 


| Slots to Allow a ^. | 


Four tach Adio.unent 


кө. 1.—Horn Lightning Arresters as constructed by the American 
River Electric Co. 


on the lines of the California Gas and Electric Corporation, 
wbich now owns and operates the Standard plant. Mr. 
Bunker lays great stress on the curve of the knees, and the 
form shown in Fig. 5 was adopted after considerable experi- 
menting. If the wires separate too abruptly above the gap, 
tbe arc will not follow up and extinguish itself; if the 
crook in the knee is too sharp, the arc will either hold on 


Fic. 2—Horn Arrester outside Transformer Station of the Standard 
Electric Co. 


or rise and extinguish itself and immediately strike back 
again at F. Farther, the curve of the knee depended on 
the value of the line constants at the point protected, for a 
curve that gave the best satisfaction at one point on the 
line was not the best at another. 

In California, the lightning storms lack the severity and 
frequency of those further east, but as an instance of the 
value of the protection afforded against line surges, Mr. 
N. A. Eckert mentions some switching experiments carried 
on at Mission San Jose, 100 miles from Electra. These 
experiments or tests were for the purpose of establishing 


the value of a certain type of switcb, and consisted of 
closing and opening the switch with 10,000 kw. at 40,000 
volts behind it. As a rise in the line voltage was expected, 
the gap, F, at the power-house was increased to din. 
About the fourth time the switch was opened the arrester 
discharged and the arc extinguished itself. The test was 
repeated and the arrester again discharged, but so violently 
as to blow all the water out of the resistance jars. No 
damage was sustained by any of the transformers or instru- 


One eighth Inch of Oil 


To Main Line 


ү 
E 
2 _ 
S f-- 
{| | E PASS 
„Г Section. of e 
E Resistance Tink Copper Strip, uM n NE MENS SEMI 
* W O Tw Smul Knee To. Sep 
6 Inches One Inch Wide Ar: о Arc Strikes Back 
Grounded on 


Pipe Line 
Fia, 5.—Details of Connections and as to Best Shape of Horns. 


ments. He does not know of any transformer being broken 
down by lightning or similar disturbances where protected 
by this apparatus. The chief objection offered to it is the 
length of time the arc or short holds on after the discharge 
to ground. This may be as long as а second or a second 
and a half. However, the arrester does not discharge very 
frequently. 

The American River Electric Company use the arrester, 
as shown in Fig. 1. The horns are of galvanised iron gas- 
pipe, and for the voltage of about 40,000 they are separated 
about 21in. A jar of water, covered with oil, is used for 
a resistance in the ground wire. The oil, of course, is simply 
to reduce the evaporation. The company have used both 
pure water and water with salt added, but find the pure 
water more satisfactory. These arresters have been in 
operation for about 18 months, and have gone through 
several lightning storms. Several of the employés have 
witnessed their action during the storms. In one instance 
they discharged several times in succession, the arc travelling 
about half-way up the horn before breaking. Every 
discharge had the same effect as a temporary short-circuit, 
causing the voltmeters to swing entirely across the scale, 
and the lights to dip to perhaps 4 c.p. Mr. B. C. Condit 
writes that they bave had no trouble from these arresters, 
no damage done by lightning, and consider the arrester 
as satisfactory for high voltages as any now in use. 
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APPOINTMENTS VACANT. 


Draughtsman for worke in North of England. Apply to Box O 8, 
Electrical Engineer office. Ste advertisement iu last issue. 

Canvasser, wsges 25s. per week and commission. Letters only, 
Midland Electric Corporation for Power Distribution, Limited, 73, 
Lichfield-street, Wolverhampton. See advertisement in last issue. 

Engineers in charge of a H T. generating station. Salary from £7 
to £9.—Apply to X 55, Electrical Engineer office. See advertise ment 
in last ist ue. 

District Representative for firm of manufacturing electrical 
engineers, Apply to Electric," care of Hart’s Advertising Offices, 6, 
Arundel-street, Strand. W. O. See advertisement in last icsue, 

Junior Engineer, Erith Urbau District Council electricity worke. 
Appliestions by Sept. 18. See advertisement. 


PERSONAL. 


The marriage of Mr. O. L. Falconar, A. M. I. E. E., senior partner of 
the firm Faloonar, Oross, and Co., 4, St. Nicholas-buildings, Newcastle- 
зое and Miss Elizibeth Bell took place at North Shields on the 

nd inst. 

The Johannesburg Council has confirmed the appointment of Mr. 
J. F. I. Thomas as general manager of the lighting and tramways 
undertaking. Mr. Thomas has been the resident engineer for Меваге, 
Mordey and Dawbarn, the consulting engineers to the Council, 


FORTHCOMING EVENTS. 


SATURDAY, BEvT. 9. 
Birmingham Electric Club,—At 7.30 p.m., social evening. 
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THE OXFORD TRAMWAYS. 


The expiration of the authorised life of the horse tram- 
ways of the city of Oxford gives the Corporation a chance 
to purchase the aystem on the well-known tramway terms. 
This is to be done, and the question then arose as to what 
should be the future policy of the Council as to the trans- 
port facilities within its area. The two courses open were 
either to re-equip the tramways for electric traction, which 
will necessitate new permanent way, or to replace the same 
by а service of motor buses. Before deciding on the first 
course, as has been done this week, two reports were 
obtained from the leading exponents of the rival systems. 
Mr. Stephen Sellon was selected to advise as to the resulta 
which could be obtained by electric tramways, and Mr. W. 
Worby Beaumont’s opinion as to motor omnibuses was 
taken. As it is the first time that a large town has 
thoroughly gone into the matter, we reproduce these two 
reports in fall so that our readers may have before them 
the complete evidence as to the rival systems. In the 
table following these reports are the figures as to the 
service proposed in each case, the cost of equipment, and 
the estimates as to the results to be attained. To these 
figures we shall presently refer, but at once it must be 
remembered that Oxford is not on a par with most 
towns in the United Kingdom. As Mr. Beaumont says, 
"It is a city with a character all its own; a city 
which has not yet lost its charm and its distinctiveness 
through accretions and adaptations of things incongruous. 
In considering for it, then, a system of public passenger 
conveyances, it muet be remembered that a system which 
would be permissible in a striving manufacturing town 
would not necessarily be expedient or desirable in Oxford.” 
This consideration, coupled with the narrowness of several 
of the streets to be traversed, is greatly in favour of the 
motor ’buses, which are not confined to one definite part of 
the street. Mr. Beaumont also presented some attractive 
figures as to the prohable receipts and expenditure. In the 
latter item he incladed 20 per cent. for depreciation, which 
ів equivalentto allowing onlya five years life to the motorcars. 
It will be noted, however, that the carrying capacity of the 
seventeen motor vehicles is thirty-four as against the seating 
accommodation of torty-eight in the electric cars and forty 
in the existing horse cars. Thus a comparison between 
the working expenses per mile run, which are 8'7d. for the 
motorcar and sixpence for the electric car, із too favourable 
to the former vehicle. Adjusted for the carrying capacity, 
the figure for the motorcar to transport forty - eight 
passengers would be in the neighbourhood of a shilling, or 
double the cost with electric traction. This is a very large 
difference, and it no doubt led to the decision above 
mentioned. The chief reason for the increased cost is an 
essential one, which cannot be removed by experience in 
design. A metal wheel running on a well-laid steel rail 
reduces the tractive effort required to a point which cannot 
be approached by any type of tyre traversing the ordinary 
surface of aroad. The nearest approach to tramway con- 
ditions as far as smooth running is concerned is obtained 
with rubber tyres, and at tbe expense of the same. Figuris 
as high as twopence to twopence-halfpenny per mile ran 
are common for the upkeep of rubber tyres on motor 
"buses. Sach a cost is practically double the six per cent 
charge required at Oxford to cover the intereat and sinking 
fund instalment on the capital to be spent on tbe new 
permanent way and the electrical equipment of the routes. 
With intornal-combustion engines placed in tramcars, and 
driving the same, the charges for tyre repairs and for 
increased tractive effort would be eliminated, but there is 
atill enough margin between the figures of cost to warrant 
electric transmission of the power required on the car from 
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an economical central station. A carefal perusal of the 
two reports leaves the impression that motor vehicles have 
Dot yet reached a stage at which they can be considered as 
strong rivals of electric tramways. There are, however, 
other utes to which they can be put which may make them 
valuable adjuncta to electric lines. Thus the marked 
difference between the two systems lies in the low first 
cost of the motorcar as compared with a tramway system 
needing permanent way. On routes, therefore, with a very 
infrequent service—say three or four cars a day each way—it 
may be found that theextra costof running motor 'busesis less 
than the capital charges for permanent way. In such cases 
the motor 'bus will serve to develop a district which may 
ultimately need a light railway or tramway to connect it 
to the nearest town. Returning to Oxford, we note that 
the incongruity of overhead wires in its principal and 
historic streets is to be avoided by a surface-contact system 
of electric traction. 


CORRESPONDENCE. 


“Опе man's word is no man's word, 
Justioe needs that both be heard." 


D 


RE LINE CALCULATION. 


SIR, —The writer wishes tothank “Newcastle” for bis lucid 
remarks re the C? R loss and its relation to the load factor 
ln last week's correspondence column. I find that 
“ Alternator" in his answer to the question under dis- 
cussion makes the same mistake as did the writer; for 
his solution is based on “ the lost energy being proportional 
to the load factor,” which Newcastle” pointe out is not 
correct. 

He Newcastle's” formula for lost volts, the writer sees 
nothing wrong with it, yet at the same time it does not 
seem to me to agree with Ohm's law. Can '' Newcastle " 
say what is wrong with the following formule, which 
the author uses, but which give a different result to 
" Newoastle's " ? 

Taking а 40-mi'e line, three wires No. 8 S. W. G., with 
50,000 volts between any two wires: 

(a) Ву Ohm’s law E= C R, where Е lost volts in any 
two wires, О = current = 14:5 amperes, R= resistance of 
40 miles lead and return = 80 miles 8 S. W. G. = 171:52 
ohms. . volts lost = 2,684. 

(b) My formula is evolved as follows from Ohm's law, 
where Е = volta lost in one wire, C = current = 14:5 amperes, 
R = resistance of one line = 40 miles of 8 S. W. G. = 85:66 


ohms. 
E=CR 


.'. lost volts in 40 wires lead and return 
$C R „2 _5 CR total energy loss 
8C 1 150€ 15x € 


By “Newcastle's” formula С R ,/ 5 lost volts = 14:5 
x 85:66 x / 5— 2,152 volts. —Yours, etc., 


— 92,484 volta 


DUPLICATOR 


[“ Оаріісаќог'в ” formula does not take into account the 
difference of phase between tbe currents and E М F.'s in 
the three line wires. Thus, with a loss of 1,242 volts in 
each line wire, the algebraic sum of the losses in two wires 
is not 2.484 volts, bat 1,242 + (1,242 x cos 60) = 2,152 
volts.—Ep E Е | 


REVIEWS. 


Lightning Conductors. Ву KILLINGWworRTH BELGES, 
M. I. C. E. Orosby Lockwood and Sons, London. бз. 

The author of this volume is the hon. secretary of the 
Lightning Research Committee, whose report was recently 
issued and commented upon in our colamns. This report 
was the result of four years’ work, and had of necessity to 

ve only an abstract of the information collected. In the 

k before us much additional information is published 


as to the details of the damage done by lightning to 
various buildings throughout the country. This is 
accompanied by sketches and photographs which make 
the path of the lightning clear in most cases. 
Such detailed information is most valuable. Elsewhere 
in the book will be found the suggestions and rules of the 
Research Committee, which were drawn up after a con- 
sideration of the reports on а large number of lightning 
strokes. These are commented on by the author, who 
gives also some specifications which will au surveyors 
and architects in the right direction. To the electrical 
engineer, the reports as to standard practice in foreign 
countries will be most interesting, and the experience 
obtained from some districts where storms are ve 
prevalent is most valuable. The chapter dealirg wit 
this part of the subject includes reports from 
Germany, Holland, and Hungary, ard notes on special 
systems used in Belgium, France, and Italy. The 
Melsen system used in Belgium seems to be a step 
towards the network system of protection advised by the 
English committee. It is used on the Hotel de Ville at 
Brussels, and the only damage recorded was proved to be 
due to the neglect to connect an horizontal bar of metal to 
the network of copper conductors. The information given 
in the volume is most valuable, but we are somewhat 
surprised to see some of the daily paper cuttings reproduced 
in chapter ix. This deals with ''Fulgurites and Other 
Vagarles of Lightning," but some of the matter is more 
concerned with the vagaries of the newspaper reporters. 
In records of lightning accidents it is not easy to get a 
scientific statement of what occurs, and on such occasions 
the local reporter is apt to draw on his natural store of 
legends. It ів for this very reason that the reports of the 
observers of the Lightning Research Committee are so 
valuable. The volume is one which will be appreciated 
both by the electrical engineer and by those who, having 
no electrical knowledge, have to protect buildings from 
lightning. 


Guinea IE EE) 


ELECTRIC TRAMWAYS v. MOTOR OMNIBUSES. 


Oxford Reports. 


The Corporation of Oxford have this week decided to 
purchase the existing horse tramways aud to reorganise 
the system for electric traction. The decision has been 
arrived at after a careful consideration of the two following 
reports from Mr. Stephen Sellon and Mr. W. Worby 
Beaumont respectively. Additional information was also 
pe by these engineers, amongst which was a 
tabulated comparison of the results expected from the rival 
aystem. This table we also reproduce. Mr. Sellon’s report, 
dated Aug. 5, 1905, to the town clerk reads: 


To the Town Clerk, Oxford. 

Sir,—In response to the request contained in your letter 
of July 14, and availing myself of the further information 
received at the meeting of your committee and my sub- 
sequent visit, I now have the honour to present for your 
Council's consideration the conclusions to which I have 


come. 

To deal with the instructions in the letter quoted in the 
order stated, first, the form of traction most suitable for 
Oxford, taking into account the interests of passengers, 
ratepayers, all classes of road users, and residents on the 
routes involved." Considering, in the first place, the routes 
covered by the existing tramways, I have no hesitation in 
stating that the interests of all concerned will be best met 
by a tramway service constructed and worked on modern 
lines. The fact that the existing tramways with the 
present service carry so large a traffic as that shown by the 
annual reports of the company proves conclusively that no 
other than a tramway method can give such good results. 

Tbe general argument in favour of tramways as against 
other systems of traction is that the additional capital 
expenditure results in a large economy in working expenses, 
from which it follows that, if the traffic is sufficiently great, 
the total of capital charges and of working expenses will 
be lower on a tramway than if carried by other methods of 
road traction. That this is the case in regard to the routes 
I am now considering is quite clear, because the passengers 
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carried and the traffic receipts shown with horse traction 
are quite sufficient to justify the capital expenditure on an 
electric tramway of the best modern construction. "This 
opinion is the result of my experience of 20 years over 
some 60 different undertakings, some new and some con- 
verted, representing about 600 miles in all and an 
expenditure of £6,000,000. Assuming for the moment 
that the recelpts would remain at the same figure, the 
economy in working would more than off-set the capital 
charges involved. Therefore, I have no hesitation in 
recommending the Council that electric tramways will best 
meet the requirements. 

The assumption that the receipts from the traffic will 
remain the same, is one not jastified by experience. The 
reasonable presumption is that these figures will increase 
considerably, and to provide the necessary accommodation 
for such increase it will, in my opinion, be prudent to con- 
struct a greater length of double line than that which is 
found on the existing tramway routes. This is particularly 
the case as regards the main routes crossing at Carfax, 
where the lines in both directions should be doubled. On 
the north and south route this should be from tbe corner 
of Beaumont-street and St Giles to the south end of the 
town hall buildings in 55, Aldate’s-street, and on the east 
and weat route from the western end of Queen-street to the 
corner of Turl.street and High-street. 

In view of the construction in parts of these streets, I 
propose to so construct the double lines there that whilst the 
cars are kept on their proper side of the road they will not 
be able to pus each other, thus leaving ample room for the 
other traffic on either side. In my view the doubling of 
the lines near Carfax is eminently desirable, not only tor 
the purposes of the tramway trafic, but for the better 
regulation of the other road traffic, the observance by the 
tramcars cf the rule of the road in such places being 
decidedly beneficial. 

I have carefully considered the instructions of the com- 
mittee, that the Council will not entertain any scheme 
involving the erection of posts and wires between the east 
end of Magdalen Bridge and the west end of Qaeen-street, 
nor between the north end of St. Giles’s-street and Folly 
Bridge, and will regard with special favour any scheme 
which dispenses entirely with posts and wires within the 
city.” The effect of this decision is that within the limite 
prescribed either a conduit system or one of the surface- 
contact systems can alone be considered. I have gone 
closely into this matter, and it appears to me that on the 
ground of expense a surface-contact system is the only one 
which can be adopted. Now the track mileage within the 
area from which posts and wires are barred is 2:434, and 
the electrical equipment of this position on the surface- 
contact system will cost about £3,000 per track mile, or 
£7,500 within the area mentioned. This figure is one 
which the scheme can bear, whilst the cost of a conduit 
would, in my opinion, make the annual capital charges 
assume an excessive proportion of the gross receipts. 

I have to point out that both the surface-contact and 
the conduit systems involve an additional expense outside 
their own cost, because there is interference with pipes and 
other works in the street. The amount of this is quite 
impossible to estimate without a detailed knowledge of the 
subterracean works along the routes, and I have not 
allowed any particular amount for such work. The conduit 
system requiring excavation and construction to a depth of 
nearly 3ft., and the surface-contact systems to a depth not 
exceeding 21t. from the street surface, it will be obvious 
that the conduit is the more expensive in this respect. 
The city engineer, who is thoroughly acquainted with the 
local conditione, can give your committee a much closer 
estimate of the amount and cost of such work than I can 
ventare to offer. It is claimed that the working expenses 
on a surface-coptact system are not greatly, if at all, in 
excess of those with an overhead equipment. 

The question of safety ie, of course, of the greatest 
importance. The surface contact presents a greater 

otential danger than either the overhead or the conduit, 
ecause the live conductors from which the car derives its 
supply of power are, in the former case, on a level of the 
street surface. All the systems which have been brought 
forward provide, as a matter of course, that these live con- 


ductors or studs shall be alive only while a car is passing 
over and taking current from them, and that the onward 
passage of the car shall automatically disconnect and leave 
them dead. It will be obvious that the failure of this 
automatic disconnection will leave on the street surface а 
charged condactor, capable of giving extremely severe 
shocks to any foot passengers or animal which may tread 
upon it. The great endeavour of all inventors in this field 
has, therefore, been to render the automatic action 
absolutely reliable. 

With one exception, the motive power of all the 
practicable surface-contact systems now on the market is 
derived from magnete carried below the car body. These 
magnets act upon movable iron pieces in the box under 
the stud and actuate switches connecting the stud surface 
to the supply cable. As soon as the car with ite magnet 
moves on, the moving parts under the stud resume their 
normal position and the stud is disconnected. The 
exception has a mechanically-actuated switch worked by 
strikers carried on the car. One of the running rails is 
slotted, the strikers project downwards into the slot and 
there meet the actuating mechanism of the switch. A 
front striker turns current on to the stud, and a rear atriker 
turns it off. Theonly remark I would make about this method 
is that it seems to involve the disadvantages of a conduit 
slot in the street anda more expensive track construction. 
In this country there is only one town, as the committee 
are probably aware, in which a surface-contact system has 
been in practical use—viz, Wolverhampton. There were 
some initial troubles during the firat months of operation in 
that town, some cases of animals being killed and injured, 
but the greater part of the trouble was due to the interrup- 
tion of service in consequence of failures of this kind. It 
is claimed that these troubles have now disappeared and 
that the surface-contact system in Wolverhampton worke 
with as much reliability and with no more danger to the 
public than the overhead trolley system. Clearly, in 
selecting a system for adoption in Oxford the committee 
and their advisors will have to look very closely into the 
reliability of the various devices offered in this respect, and 
the Council will be well advised not to decide to adopt any 
particular system excepting after consideration of tenders, 
accompanied with a satisfactory guarantee providing for 
the continuous reliable action and maintenance expenses, 
and, what is more important, the continuous approval of 
the Board of Trade. Fall details for the consideration of 
the Council's technical advisers will, of course, be necessary. 

Outside the limits mentioned I recommend the adoption 
of the overhead system. From the point of view of com- 
mercial success, of economical maintenance, and of general 
reliability and safety, no other method can compete with 
the overhead system. It has had the advantage of the 
experience of many years under very varying conditione, 
and has shown itself capable of serving the very beaviert 
traffic with the greatest reliability, and the smallest traffic 
on which a tramway can pay with great economy. This is 
of the greatest importance, as enabling the maximum profit- 
able extensions to outlying districts. 

The cost of the overhead electrical equipment need not 
exceed £1,300 per route mile. This expenditure does nct 
compare accurately with the cost per track mile for the 
surface-contact or the conduit system, for the reason that 
the overhead work costs no more for a double line than for 
& single line, whereas either the condait or the surface- 
contact system costs practically twice as much for double line 
as for single, so that contrasting a mile of double line the 
surface-contact work would cost £6,000 and the overhead 
work £1,300, whilst with single line in both cases the 
surface-contact work would cost £3,000 and the overhead 
work £1,500 as before, so that in considering the relative 
cost the amount of single and double line has to be taken 
Into account. 

As regards instruction No. 2, I recommend the Council, 
when it has been duly considered and decided what 
lines it is advisable to construct with such estimates 
as it may see fit to obtain, to call for tenders for the con- 
struction and equipment of these tramways upon proper 
specifications. These specifications should, as in ordinary 
course, be so divided up as to enable the Council to place 
the contracts for the various parte of the work in the moat 
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advantageous manner. As above stated, particular atten- 
tion will have to be given to any portions of the lines 
which will be constructed with the surface-contact equip- 
ment to ensure that the specification calls for substantial 
guarantees and safeguards in respect to this comparatively 
untried form of construction. 

Id appears to me tbat the best course to meet instruction 
No. 3 is to lay before your Council my views as to the 
expenditure and the probable gross and net receipts to be 
derived from tramways constructed in a modern way. The 
first point to be considered is the gauge, and here I am 
clearly of opinion that the standard gauge of 4ft. 8}in. is 
the most suitable. Other gauges have been adopted in 
some towns for a variety of reasons; none of these operate 
in Oxford, while the advantages of the standard gauge as 
regards more comfortable rolling-stock, more convenient 
disposition of the electrical equipment, and the possibilities 
of fature intercommunication, all seem to me to have full 
force, and to call for the adoption of tbe gauge 4ft. 84in. 

Single and Double Line.—In the centre of the towp, on 
either side of the crossing of the main routes at Carfar, 
the lines should be doubled, as above stated. There should 
also be an extension of double line in St. Aldate's-streot 
north of Folly Bridge. Elsewhere a sufficient number of 
loops to provide for a five minutes’ service appear to me to 
meet the requirements, and the remainder of the line should 
be single track. In the estimate of construction costs 
which follows I have taken into account this proposed 
proportion of single and double line, which gives me the 
route mileage at 5'375 and the track mileage at 7'291 
miles. The track mileage on which posts and lines cannot 
be entertained amounts to 2:434 miles, and that on which 
posts and wires are permissible to 4:857 miles, the route 
mileage being 3'87. 

Generating Station.— There are suitable sites for a generat- 
ing station to be found either in Twenty Pound Meadow, 
or adjacent property, well situated for economical power 
generation and distribution. 

Car. Shed.— The site now used for the tramway company's 
depót is very suitable for housing the proposed rolling- 
stock, and my estimate covers its adaptation for the 
purpose. 

. I estimate that the capital expenditure in constructing 
оа electrically equipping this suggested system will be as 


ollows : 
Permanent way—7:291 miles single track. . - £40,106 
Overhead work—3 87 route miles. 5,031 
urfsce-contact work —2 424 track miles * 7,302 
Feeder cables 5875 route miles q . wo 6.375 
RKolling- stock — 20 саге ..........................................ь ws 14, 000 


CCC 10.000 
Oar- shed building and equipments . cse ТР . 9,000 
| "P 84,814 
Promotion, engineering, and contingencies ................ worse 8,481 
Total о рына as Ded Een N NV TIU RE - £93,295 


Trafic Estimate.—The traffic returns of the tramway 
company show that during the year 1903 the tramoars 
carried 2,716,500 passengers, and that the total recelpts 
were £15,100. Experience has taught me that a very safe 
basis is that an electric tramway service will carry traffic of 
40 per cent. greater value than a horse tramway on the 
same ground and the same population. There are many 
cases in which the increase has been much larger. I am 
not aware of any where it has been less, and from what I 
have seen of Oxford, I feel sure that 40 per cent. is quite a 
moderate increase to allot. On this basis the receipts of 
the electrified tramways will amount to £18,560 per annum, 
which, it will be observed, works out at a rate of £3,416 
per route mile. The working expenses: should not exceed 
60 per cent. of the receipts, so that the revenue account 
will stand thus: 


Gross ee ia н a a £18 360 
Working expenses, 60 per cent.. - 11,016 
Nie Saw ER ER DL item i cse (s £7,544 


From thls net revenue has to be met the interest and 
sinking fund upon the capital expenditure. Assuming this 
to be as high as 61 per cent., it will be seen that there is a 
aubstantial credit balance to be anticipated. I am therefore 
confident that the tramways suggested will be financially 


successful, as well as a great improvement and convenience 
to the inhabitants and visitors of Oxford. 

I have given separate consideration to the extension from 
the present tramway termini to the suburban and outlying 
districts, and I am of opinion that it would be financially 
advantageous to the tramway system as a whole, and 
necessarily a great benefit to the population of the city and 
outlying districts, to make the following extensions, which 
the committee will fiad indicated upon the enclosed map. 
Oost of conetruction 


j Length : ч 
Extensior s, etc. р" and equipment, includirg 
miles. share of rolling-stock. 
Headington ........................ 175 2. . . . .. 214, С00 
JJ ²³˙¹.¹ ü ОНОР 1880 „ - 10,700 
e аетеланнены „ "6129 8 4, 900 
Hinck sey 22 45765: veram „ Š, 
Walton-street and Kingston- 
road line BiG: ГУУ О 2,200 
Banbury-road ..................... pL ce 1,552 
46065 £36 852 


Considering very carefully the amount and distribution 
of the population on these extensions, I have come to the 
conclusion that the amount of traffio receipts to be antici- 
pated in consequence of their construction, including the 
mutual feeding effects between this and the central system, 
will be fairly proportional to the length of individual 
extensions, and that the gross receipts thereon will have a 
value of not less than 


(ax nuslly) £9,213 
Deducting therefrom wor king expenses ol... . .. 78, 
Leaves a balance of net receipts f..... . . 5,685 
Interest and sinking fund on the capital expenditure of 
£56 852 amounts їо..........„.— e pen C COR Ta em sess . 2,211 
| £1,474 


So that a balance of between £1,400 and £1,500 will 
remain after satiefying these charges. 

Summarising the whole financial results, I put forward 
the following figures : 


Ospital expenditure—central system .............................. 295,95 
iM rp. . ———Á - 26,852 
Total ioci evi sisi ⁵ 8 QR VEL CUT асаб - £130,147 
Gross reoeipts—oentral··—ͥ ... ... 818 360 
Ditto: ens M— Á 9,123 
1 . ые — 27573 
Working expenses . . . . . . ее,» 16,544 
Nettes” HAE Lr eCUR EE . 11.029 
Interest and sinking fund .............................——...—› = 7,809 
Not prm —— лана нн а £3,220 


I strongly recommend your committee and Council to 
give their fullest consideration to a complete scheme, and 
it is for this reason tbat I have outlined the whole of the 
extensions described. I would point out that in any 
application for powers to carry out these works the Council 
can ask for such a period for construction as will leave the 
order and date of execution within the discretion of the 
Council. In my opinion, looking at the character of the 
districts to be served, the extension along the Iffley-road 
will be the most immediately remunerative of those 
mentioned, whilst these to Cowley and Headington seem 
to promise the greatest ultimate development. 

I have for the convenience of the committee put into the 
form of appendices a statement showing what I think will 
be the value to the whole system of each extension, 
including its feeding effects. It will be noted that in the 
above estimates no allowance is made in any way for the 
acquisition of the existing tramways. 

I truet that the above information will enable your 
Council to decide upon the next steps to be taken, and I 
shall be pleased to supplement this report with any details 
on which the Council would like farther explauation.— 
I am, sir, yours faithfully, STEPHEN SELLON. 


Mr. W. Worby Beaumont’s report is dated Aug. 9, and 
read as follows: 
Outer Temple, 222, Strand, London, W. C. 
Richard Bacon, Esq , Town Clerk, Oxford. 


Dear Sir, —In the following I beg leave to submit to the 
Corporation of Oxford my report in accordance with the 
instructions received from you and the further instructions 
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received at the time of my visit on the 22nd ult. from the 
Tramways Committee. Ол that occasion I made a general 
inspection of the whole of the routes now traversed by 
tramways, those of proposed extensions, and those of the 
present omnibuses. I have previously visited and stayed 
in Oxford on several occasions, and have thus made myself 
acquainted with the city, and the streets and roads of the 
city and suburbs, and the traffic to be provided for. 

a your letter of the 14th ult. you inform me that the 
committee have deoided that the Council will not entertain 
any scheme which involves the erection of posts and wires 
between the east end of Magdalen Bridge and the west end 
of Qaeen-street, nor between the north end of Sb. Giles 
and Folly Bridge." The same letter instructs me “ (1) to 
advise the Council as to the form of traction most suitable 
for Oxford, taking into account the interest of passengers, 
ratepayers, all classes of road users, and residents on 
the routes involved." I have been provided by Mr. 
White, M. I. C. E, with particulars as to the lengths of the 
several Oxford city tramways at present existing, and of 
those which have been proposed, and I have received from 
you particulars of the tramway and omnibus traffic of the 
past 4} years in the six directions and districts served. 
I have fully considered the existing accommodation with 
regard to Oxford, and the form of traction most suitable 
in the fature, taking into account the interest of passengers, 
ratepayers, all classes of road users, and residents on the 
routes involved.” All the roads and streets of Oxford and 
the connected districts are, from a transport point of view, 
practically level, or have but slight gradients. Compara- 
tively small maximum power per vehicle wili be thus 
required, the power needed for acceleration or quick getting 
away being the chief determining demand. 

The Oxford city tramways comprise a total length of 
6; miles single horse-car line, including a total length of 
1$ miles of turn-out loops. In 1904 they carried 2,841,315 
passengers. The greatest length of line is that of the 
Cowley-road to the station, which is a little over 23 miles 
of single line in all, and this carried In 1904 1,614,302 
passengers, or 51°65 per cent. of the whole of those carried 
by the Mira i and is about 645,000 passengers per mile 
of single line. The next tramway in length is the Banbary- 
road line, 24 miles in length total of single line with the 
extensions, and this carried 754,094 passengers in 1904, or 
50 7 per cent. of the whole, and about 322,000 passengers 
per mile. The Hinksey line is the next in length, 
117 miles, carried only 190,594 passengers, or only 
6'7 per cent. of the whole, and 180,000 per mile. The 
Walton-street lines, under one mile of single line in 
lengtb, carried 302,335 passengers, or only 10°5 per cent. 
of the whole, or 350,000 per mile of line. The Iffley- road 
omnibuses carried 335,310 passengers in the year. The 
Woodstock-road omnibuses carried 95,305 passengers in 
the year. 

Tte variation in the number of passengers carried during 
the past six years has been almost negligible by both tram- 
ways and omnibuses; the total by trams, for instance, in 
1899 being 2,730,274, as against 2,841,315 in 1904, ora 
growth of less than 1 per cent. per year. In the same time 
the passengers by omnibuses have grown in numbers from 
541,900 in 1899 to 430,615 in 1904, or a growth of 21 per 
cent. in tbe years following 1899, or over 4 per cent. per 
year. Examination of these figures and of the populations 
of the several warde shows that the passengers carried by 
the tramcars and by the omnibuses differed enormously, as 
would be expected. The number of journeys per head of 
the respective populations being, as near as it is possible to 
allocate them, as follows: East Ward, Central,and University, 
70 journeys per head; St. Giles, 70; Sd. Thomas, 55 ; and 
Ss. Aldate, 49. This, of course, does not necessarily show 
that the inbabitants of St. Thomas and Sb. Aldate travel 
во mach, as appears, less than those of the other wards, but 
that tbe tram and omnibus traffic on the roads of those 
wards is and will be the greatest. These figures, as a total, 
give leas than the total of 62 journeys per year made by 
the whole population of 52,836 on the whole of the lines, 
showing that the populations overlap in relation to the 
services, as they would, for instance, in the use of the 
Ss. Thomas's service. These figures give some idea of the 
quantity and distribution of the traffic at present and of 
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the probable distribution in future with somewhat increased 
facilities. 

At present 13 tramcars are іп use and three omnibuses. 
The tramcars have thus carried about 218,000 passengers 
per car per year. The omnibuses have carried per bus 
143,538 passengers. Taking the population of the central 
and five surrounding districte as 52,800, the total journeys 
by tram and ’bus represent 62 journeys per head per year, 
which is equal to or exceeds that of more than one-third 
of the towns and cities in the United Kingdom in which 
the tramways are electrically operated (about one-sixth of 
which, as shown by the returns of 1905.4, are worked at a 
loss) This large number of apparent journeys per head 
per 5 considering the facilitiee—must be taken in 
considerable degree as due to large numbers of visitors. 

The disproportion in the number of journeys made per 
head of the population of the several Oxford districts 
would, there can be little doubt, be modified to some 
extent if a quicker, and by a quicker a more frequent, 
service were established. "There is not, however, in my 
opinion any necessity for a system of very large carrying 
capacity in Oxford city and districts. At an outside 
estimate it is possible that about 100 journeys per head 
of population per year might be msde if a sufficient system 
were established. 

I assume that it is wished to provide ample accommoda- 
tion, that this accommodation should at least be self- 
supporting, and that it is not thought desirable or expedient 
in such a city as Oxford to make a tramway trade. I also 
assume that the amenities of Oxford should be considered 
as precedent of any question of assumed profit, or trading 
returns, which may be possible from any system of chesp 
popular public conveyance. 

Although Oxford has increased and is increasing in 
population, its general character and distinction as a great 
university city have remained without changes which would 
have affected its dignity and unique attractiveness. It has 
remained true to its attributes and ancient and lofty 
associations, yet has encouraged that progress which does 
not militate against the preservation of the spirit of its 
ideals—ideals which have made it in the eyes of the world 
the city of history, learning, and repose. It is a city with 
a character all its own; a city which has not yet lost its 
charm and its distinctiveness tbrough accretions and adapta- 
tions of things incongruous. In considering for it, then, 
a system of public passenger conveyance, it must be 
remembered that a system which would be permissible in 
a striving manufacturing town would not necessarily be 
expedient or desirable in Oxford. 

With regard, then, to a system of traction most suitable 
for Oxford, and the paragraph before quoted in the 
instructions given me. At the time of expiry of the 
present ownership of the existing horse tramways the 
tramways will in great part be useless for any other than 
horse traction. They might be extended now in several 
directions, but no material improvement in the service 
could be made where the possible traffic most requires it 
firstly, because almost the whole of the lines are single 
way ; secondly, because in several parts the streets are not 
wide enough to permit the construction and use of double 
lines ; thirdly, because their use if constructed would 
cause great inconvenience to every other kind of traffic, and 
in many cases cause congestion. Most of these objections 
refer equally to any system of tramway traction. 

The existing tramways, then, will have no more than 
the value of their material when the time comes for 
making a change. I am of opinion that, when that change 
is made and the existing permanent way removed, no 
more rails should be pat down. Ido not even think that 
the traffic of any part of the city or the connected districts 
would be benefited by the establishment of any system of 
electric tramway, but distinct advantages would result from 
the reconversion, now that the opportunity will arise, of 
all streets and roads at present laid with raile, into well- 
made and well-maintained ordinary paved, macadam, wood, 
or other of the best clear surface roadways suitable for 
every kind of vehicle. 

Oxford, as before remarked, is mainly a level-road city, 
and the traffic density is not and will not be great. It 
will be well suited for, and well suited by, a public service 
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Present gap Pany, Mr. Besumont's | Mr. Sellon's com- Mr. Sellon’s scheme 
1904. 


Ы echeme. plete scheme. without Headington. 
Length of road served. (Give to nearest quarter of mile. Tram and buses | About nine miles, 10 mile 84 miles 
No distance to be counted more than once) . about eight miles. 
Number of vehicles: (a) care. . : 16 — 2⁵ 25 
j ү (0) busees . ен са — 17 — == 
Seating capacity of уеһҺїо1ө....................................... = 40 34 48 48 
Number of pss:engers ..........................................- 5,271 930 4 580,C00 5 294.016 4 154 016 
Number cf miles run: (a) овга ._...._...-.................6. 820 407 — 661,752 5T1,152 
ii у; bases 58,050 490 OC 0 — m 
Traffic receipts per mile ran ....................................... 10d. 11d. 10d. 10d 
Working expenses per mile run .................................... 8 dad. 8 "70а. 6d, . 
Ospital expenditure ................... оон e £50,000 £20.CCO £130 147 £116,147 
Traffic receipts—total ............................................ Š £15,705 8: £22 520 227.573 £24,073 
Working expent e.. £13 280* £17,760 £16,544 £14 444 
Loan charges at 6 per сепё.......................-.....-..-.2.-.- £3 000 El, 200 27 809 £6 969 
„ e сна рй арбы dii аы a e atas А £1,786. 198. 7d. £3,570 £3,220 £2,660 


* This is £13,580. 3s. 6d. less cost of working brakes. + This is £2,703 53. 61. less receipts for advertisements and for brakes. 


private houses at the road or street side; and (d) because 
they enable the passenger to enter or alight from them at 


the pathway. 
Experience bas now shown that motor omnibuses can be 


of motor omnibuses; the working of which does not 
interfere with any other traffic, requires no special roadway 
not equally required by every other class of vehicle, is the 
system best suited for narrow streets, requires no special 
installation or new establishments, and with a moderate | ran profitably; great improvements have been made in 
maximum speed will give a higher average speed than can | them in the past two years, and the very wide experience 
be obtained by any system of tramway. The motor | now being obtained will lead rapidly to further improve- 
omnibus system requires no overhead wires or posts and | ments, and they will, there can be no doubt, in every way 
cross-Wires to carry them, and requires not only no rails in | meet the requirements of the service, every month now 
the streets, but no conduits or no surface contacts. The | adding to their development and their durability. — 
reasons which have decided your committee to refuse to | For use in Oxford, which is now served by 13 tramcars 
entertain any scheme which involves the erection of posts | and three omnibases, I would recommend the installation 
and wires along certain routes should equally obtain with | of 16 or 18 motor omnibuses, 10 or 12 of them to carry 
respect to other routes, as these things are not now | 34 passengers and six to carry 16 passengers, their selection 
necessary to the desired end in any places where the as to make and maker to be decided hereafter, but to be of 
traffic density is not extremely heavy, and they | the internal-combustion motor type. These could be put 
certainly should hold good in the narrower and the | to work as obtained and without waiting for the removal 
narrow streets not included in the routes excluded. | of the tramways. Addition to this number of omnibuses 
The motor omnibus would be suited for the traffic of all | could be made if and as required. The total cost of the 
the streets and roads in which tramways are not at present | number first to be put in service would b3 about £14,000, 
laid, and they would provide, without the laying of any | and the expenditure on the depót and workshops about 
lines, for the service of any strept or roads not now served, | £6,000, or a total of £20,000. Powers for this expenditure 
such as Woodstock-road, without any expenditure except | and for running this service would have to be obtained. 
for the omnibuses themselves. The motor omnibus requiring | In coming to the conclusion herein set forth, I wish to 
no special roadway can at any time be put to work on any | say that I am not averse to the use of tramways where 
route to suit special circumstances or changed conditions. | they are most suited, and asa member of the council of 
A new route may be tried and served, or one not requiring | the Tramways and Light Railways Association I would 
or paying for a service may be abandoned temporarily or | encourage their use in wide roads where traffic is very 
permanently without any loss at any time. heavy, and along roadsides in some cases; but I am con- 
I am, therefore, of opinion that: (1) “ The form of | vinced that for Oxford the electric tramway, either of the 
traction most suited for Oxford” is the motor omnibus. | overhead, the conduit, or any surface-contact system, is not 
(2) *The interest of passengers would be best met by the | the best, is not required, and that the motor omnibus does 
motor omnibus, as (a) with equal maximum speed being | meet the requirements.—I am, faithfully yours, 
quicker than any other system; (b) as being more flexible W. Worsy BEAUMONT. 


and lending itself without extra cost to change of route on ! А 
special occasions, to the opening up of new routes, and to At the request of the Council these two engineers each 
the minimum of delay in narrow streets; (c) convenience | àupplied the figures in the table herewith given in the 
of access or of alighting at the pavement instead of the | Columns under their names. With these figures before 
middle of the street. (3) That “the interest of the rate. them the Corporation of Oxford passed a resolution in 
payers” is best met by the motor omnibus, as (a) involving favour of electric tramways, which, we believe, will include 
much less capital outlay at first or for extensions ; (b) because | the extensions mentioned in Mr. Sellon’s report as well as 
they could be worked at a profit; (c) because with com. | the conversion of the existing lines. 

paratively small expenditure the present tramway depóte 
can be converted into motor- bus depóts and workshops; 
(d) because their road requirements are those of every 
user, and well made and maintained roads are the most 
economical. (4) "The interest of all classes of road users” is 
best met by the motor omnibus because they do not inter- 
fere wlth other users (a) by appropriating a definite part of 
the highway ; (b) because they can accommodate themselves 
to any circumstances of the traffic; (c) because they do not 
require any rails in the roadway ; (d) because for their use 
they only require the ordinary road, and their use en- 
coursges the making and maintenance of good roads and 
surfaces, which are more economical in the end than 
cheaply-made and inefficiently maintained roads. (5) “ТЬе 
interests and convenience of the residents on the routes 
served " are best met by motor omnibuses, because (a) they 
do not involve road obstruction for tramway lines construc- 
tion; (b) they do not require the ringing of bells to clear 
every other kind of traffic off their fixed routes; (o) they 
do not interfere with the carriages stopping at shops or 


DIAMONDS. 


The following is a condensation of a lecture on 
" Diamonds” delivered by Sir William Crookes, F. R. S., 
before a meeting of the British Association at Kimberley 
this week. The lecture was most appropriate to the 
place of delivery, and seats to hear it were at a premium. 

Sir William Crookes said it was recorded in Sprat’s 
History of the Royal Society” (1667) that among the 
questions sent by order of the society to Sir Philiberto 
Vernatti, resident in Batavia, was one inquiring '' Whether 
diamonds grow again after three or four years in the same 
places where they have been digged out?” The answer 
sent back was Never, or at least as the memory of man 
can attain to." South Africa was the favourite haunt of 
diamonds on this planet; it ranked with Australia and 
California as one of the three great gold-yielding regions 
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Bat the wealth of South Africa was not limited to gold and 
diamonds. It was also tho illimitable home of соз —“ the 
black diamond” of the universe. The province of Natal 
alone contained more coal than Britain ever owned before a 
single bucket had been raised ; and the coal beds extended 
into the Orange River Colony. Valuable iron ores existed 
also in large quantities. In addition to these lavish natural 
riches the high grounds above Cape Town abounded in 
medicinal health-giving waters. He had studied diamonds 
scientifi sally for 30 years. In 1896 he spent nearly a 
month at Kimberley, when Mr. Gardner Williams, general 
manager of the De Beers Consolidated Mines, and the 
managers of neighbouring mines, did their utmost to aid 
him with valuable information. "The most famous diamond 
mines were Kimberley, De Beers, Datoitspan, Bultfonteio, 
and Wesselton. Kimberley was practically in the centre 
of the present diamond-produoing area. The mines were 
situated in latitude 28° 43’ south and longitude 24° 46’ 
east. There were also river washings in the neighbour- 
hood of the Vaal River, where the work was condacted in 
somewhat primitive fashion. When he was at Klipdam 
miners had congregated at a spot called New Rash,” 
where some good finds of diamonds had been reported. At 
one of the claims the proprietor said he had not seen a 
diamond for a fortnight ! Bat then he had picked out one 
worth £300, “апда that,” he said, will pay for several 
weeke’ wages of my boys.” This was the kind of specu- 
lative gambling that went on at the river diggings. 

The surface of the country round Kimberley was covered 
with a ferruginous red, adhesive, sandy soll, which made 
traffis heavy. Below the red soil was a basalt, much decom- 
posed, and highly ferruginous, from 20ft. to 9016. thick, and 
lower still from 200ft. to 250ft. of black slaty shale con- 
tining carbon and iron pyrites. There was no water nearer 
than the Vaal River, about 14 miles away; formerly the 
miners were dependent on rain-water and a few springs 
aud pools. Now, however, a constant and abundant 
supply of excellent water was served to the town. Good 
brick houses, with gardens and orchards, had sprung up 
on all sides. The five diamond mines were all contained 
la a precious circle 34 miles in diameter. They were 
irregular shaped round or oval pipes, extending verti. 
cally downwards to unknown depths, retaining about the 
same diameter throughout. They were considered to be 
volcanic necks, filled from below with a heterogeneous 
mixture of fragments of surrounding rock, and of older 
rocks such as granite, mingled and cemented with a bluish- 
coloured hard clayey mass, ia which famous blue clay the 
embedded diamonds were hidden. The areas of the mines 
were: Kimberley, 33 acres; De Beers, 22 acres; Dutoitspan, 
45 acres; Bultfontein, 36 acres. How the great pipes were 
originally formed was hard to say. They were certainly 
not burst through in the ordinary manner of volcanic erup- 
tion, since the surrounding aud enclosing walls showed no 
signs of igneous action, and were not shattered or broken 
up even when touching the blue ground." It was pretty 
certain these pipes were filled from below after they were 
pierced, and the diamonds were formed at some previous 
time and mixed with a mud volcano, together with all 
kinds of débris eroded from the rocks through which 
it erupted, forming a geological "plam pudding" There 
were many such pipes in the immediate neighbour- 
hood of Kimberley. It might be that each volcanic pipe 
was the vent for its own special laboratory—a laboratory 
buried at vastly greater depths than we had yet reached— 
where the temperature was comparable with that of the 
electric furnace, where the pressure was fiercer than in our 
puny laboratories, and the melting point higher, where no 
oxygen was present, and where masses of liquid carbon had 
taken centuries, perhap; thousands of years, to cool to 
the solidifying point. This hypothesis of the origin of 
diamonds was in many ways corroborated, The ash left 
after burning a diamond Invariably contained iron as its 
chief constituent; and the most common colours of 
diamonda, when not perfectly pellucid, showed various 
shades of brown and yellow, from the palest off colour” 
to almost black. They were also green, blue, pink, yellow, 
and orange. These variations gave support to the theory 
advanced by Moissan that the diamond had separated from 
molten iron, and also explained how it happened that 


stones from different mines, and even from different parte 
of the same mine, differed from each other. Further 
confirmation was given by the fact that the country round 
Kimberley was remarkable for its ferruginous character, 
and iron-saturated soil was popularly regarded as one of the 
indications of the near presence of diamonds. Along with 
carbon, molten iron dissolved other bodies which possessed 
tinctorial powers. One batch of iron might contain an 
impurity colouring the stones blue, another lot would tend 
towards the formation of pink stones, another green, and 
so op. Cobalt, nickel, chromium, and manganese, all metals 
present in the blue ground, would produce these 
colours. 

Tbe blue ground varied in its yield of diamonds in 
different mines. According to tables furnished by the 
De Beers Company, the yield of the De Beers and Kim- 
berley mines had declined as the depth increased. At the 
same time the value of the stones had risen, and diamonds 
were more expensive to-day than at any previous time. 
The number of carats per load (about 1,600]b.), a carat 
being 3; ch troy grains, or rather less, had fallen from 
1:285 in 1889 to ‘54 in 1904; but in the same period the 
value per carat had risen from 193. 8:753, to 48s. 11°84. 
The diamonds from each mine had a distinctive character, 
and so uniform were the characteristics that an experi- 
enced buyer could tell at once the locality of any particular 
parcel of stones. De Beers and Kimberley mines were 
distinguished by the yield of large yellowish crystals with 
curved edges; Datoitepan ylelded mainly coloured stones; 
while Bultfontein, half a mile off, produced small white 
octahedral crystals, occasionally speckled and flawed, but 
rarely coloured. The diamonds from the Wesselton mine 
were characterised by the large number of perfect octahedra 
of pure water amongst them. The diamonds from the 
Leicester mine had a frosted, etched appearance; they 
were white, the crystallisation irregular (“ cross-grained ), 
and they were hard and expensive to cut. Stones from 
Jagersfontein, in the Orange River Colony, displayed great 
purity of colour and brilliancy, and they had the so-called 
“ steely " lustre characteristic of old Indian gems. 

Sir William Crookes then gave a description of the 
diamond mines 30 years, and jum pite the method of 
working individual claims then with the present system 
now that the work is carried out under one mansgement. 
Speculations as to the probable origin of the diamond had 
been greatly forwarded by patient research, and particu- 
larly by improved means of obtaining high temperatures, 
an advance we owed principally to the researches of 
Prof. Moissan. Until recent years carbon was considered 
absolately non-volatile and infusible; but the enormous 
temperatures at the disposal of experimentaliste—by the 
introduction of electricity—showed that, instead of break- 
ing rules, carbon obeyed the same laws that governed 
other bodies. It volatilised at the ordinary pressure at 
a temperature of about 3,600deg. C, and passed from 
the solid to the gaseous state without liquefying. It 
had been found that other bodies, such as arsenic, which 
volatilised without liquefying at the ordinary preseure 
would easily liquefy if pressure were added to tempera- 
ture, 

It naturally followed that if, along with the requisite 
temperature, sufficient prossure were applied, liquefaction 
of carbon would take place, when on cooling it would 
erystallise. But carbon at high temperatures was a moat 
energetic chemleal agent, and if it could get hold of 
oxygen from the atmosphere or any compound contalning 
it, it would oxidise and fly off in the form of carbonic 
acid. Heat and pressure, therefore, were of no avail unless 
the carbon could be kept inert. For the manufacture of 
an infinitesimal diamond, the first necessity was to select 
pure iron—free from sulphur, silicon, phosphorus, eto.— 
and to pack it in a carbon crucible with pure char- 
coal from sugar. The lecturer then described the 
process, which was, he said, in parts extremely tedious. 
In the result along with numerous pieces of black 
diamond were seen transparent colourless pieces, some 
amorphous, others with a crystalline appearance. All 
appear shattered, as if, on being liberated from the 
intense pressure under which they were formed, they burst 
asunder. A fine piece of artificial diamond, carefully 
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mounted by him on a microscopic slide, exploded during 
the night and covered the slide with fragments. Moissan’s 
crystals of artificial diamond sometimes broke a few weeks 
after their preparation, and some of the diamonds which 
cracked weeks or even months after their preparation 
showed fissures covered with minute cubes. This burating 
paroxysm was not unknown at the Kimberley mines. The 
largest artificial diamond was less than 1mm. across. In 
lustre, crystalline form, optical properties, density, and 
hardness, they were identical with the natural stone. In 
several cases Moissan separated 10 to 15 microscopic 
diamonds from a single ingot. The larger cf these were 
about 0°75mm. long, the octahedra being 0:200. 
Intermediate between soft carbon and diamond came the 
graphites. The name graphite was given to a variety 
of carbon, generally crystalline, which in an oxidising 
mixture of chlorate of potassium and nitric acid formed 
graphitic oxide. This varied in colour from green to 
brown or yellow, or it was almost without colour, accord- 
ing to the completeness of the reaction. Graphites were 
of varying densities, from 2:0 to 3°0, and generally of 
crystalline aspect. Graphite and diamond passed insensibly 
into one another. Hard graphite and soft diamond were 
near the same specific gravity. The difference appeared to 
be one of pressure at the time of formation. Some forms 
of graphite exhibit the remarkable property by which it 
was possible to ascertain approximatoly the temperature at 
which they were formed, or to which they had subsequently 
been exposed. Sprouting graphite was а form frequently 
met with in nature which on moderate heating swelled up to 
a bulky, very light mass of amorphous carbon. Moissan had 


found it in blue ground from Kimberley ; his own results 


verified his. The resistance of a graphite to oxidising agents 


was greater the higher the temperature to which it had pre- 


viously been exposed. Graphites which were easily attacked 


by a mixture of fuming nitric acid and potassium chlorate 
were rendered more resistant by strong heat in the electric 
furnace. After dealing with the boiling and meltiog point of 


carbon and a new formation of diamond, Sir W. Crookes 
said that, sensational as was the story of the diamond 


industry in South Africa, quite another aspect fixed the 
The diamonds came out of the 
mines, but how did they get in? How were they formed ? 
What was their origin? Gardner Williams, who knew 
more about diamonds than any man living, was little 
In his fascinating book 


attention of the chemist. 


inclined to indulge in speculation. 
(The Diamond Mines of South Africa,” p. 510: Mac- 


millans. 1902) he frankly said : “I have been frequently 
asked, ‘ What is your theory of the original cryatallisation 
of the diamond?’ And the answer has always been, ‘I 


have none; for aíter 17 years of thoughtful study, 


coupled with practical research, I find that it is easier 
to “drive a coach and four" through most theories that 


have been propouuded than to suggest one which would 
be based on any non-assailable data.’ All that can be 
said is that in some unknown manner carbon, which 
existed deep down in the internal regions of the earth, 
was changed from its black and uninviting appearance to 
the most beautiful gem which ever saw the light of day.” 
Another diamond theory appealed to the fancy. It was 
said the diamond was a gift from Heaven, conveyed to 
earth in meteoric showers The suggestion was first 
broached by A. Meydenbauer (Chemical News, vol. lxi., 
p. 209. 1890), who said: The diamond can only be of 
cosmic origin, having fallen as a meteorite at. later 
periods of the earth’s formation. The available localities 
of the diamond contain the residues of not very compact 
meteoric masses which may, perhaps, have fallen in pre- 
historle ages, and which have penetrated more or less 
deeply, according to the.more or less resistant character of 
the surface where they fell, Their remains are crumbling 
away on exposure to the air and sun, and the rain has long 
ago washed away all prominent masses. The enclosed 
diamonds have remained scattered in the river-beds, while 
the fine light matrix has been swept away." According 
to this hypothesis, the so-called volcanic pipes were simply 
holes bored in the solid earth by the impact of monstrous 
meteors — the larger masses boring the holes, while 
the smaller massee, disintegrating in their fall, distributed 
diamonds broadcast. Bizarre as such a theory appeared, 
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he was bonnd to say there were many circumstances 
which showed that the notion of the heavens raining 
diamonds was not impossible. 
firmation of the meteoric theory came from Arizons. 
Here, on a broad open plain, over an area of about five 


The most striking con- 


miles in diameter, had been scattered one or two thousand 
masses of metallic iron, the fragments varying in weight 
from half a ton to a fraction of an ounce. There was little 
doubt these masses formed part of a meteoric shower, 
although no record existed as to when the fall took place. 
Curiously enougb, near the centre, where most of the 
meteorites had been found, was a crater with raised edges 
three-quarters of a mile in diameter and about 600ft. 
deep, bearing exactly the appearance which would be 
produced had a mighty mass of iron struck the ground and 
buried itself deep under the surface. Altogether 10 tons 
of this iron have been collected, and specimens of tle 
Canyon Diablo meteorite were in moat collectors’ cabinet». 
An ardent mineralogiet—the late Dr. Foote—ocutting a 
section of this meteorite, found the tools were injured by 
something vastly harder than metallic iron. He examined 
the specimen chemically, and soon after announced to the 
acientific world that the Canyon Diablo meteorite contained 
black and transparent diamonds. This startling discovery 
was afterwards verified by Profe. Moissan and Friedel, ard 
Moissan, working on 183 kg. of the Canyon Diablo 
meteorite, had recently found smooth black diamonds and 
transparent diamonds in the form of octahedra with 
rounded edger, together with green hexagonal crystals of 
carbon silicide. The presence of carbon silicide in tke 
meteorite showed that it must, at some time, have experi- 
enced the temperature of the electric furnace. Since this 
revelation, the search for diamonds in meteorites had 
occupied the attention of chemists all over the world. He 
was enabled to show his hearers photographs of true 
diamonds he himeelf had extracted from the Canyon 
Diablo meteorite. 

Diamonds varied considerably in hardness, and even 
different parts of the same crystal differed in their resist- 
ance to cutting and grinding. Beautifully white diamonds 
had been found at Inverel, New South Wales, and from 
the rich yield of the mine and the white colour of the 
stones great things were expected. In the first parcel 
which came to England the stones were found to be во 
much harder than South African diamonds that it was 
at first feared they would be useless except for rock-boring 
purposes. The difficalty of cutting them disappeared with 
improved appliances, and they now were highly prized. 
The famous Koh-i-noor, when cut into its present form, 
showed a notable variation in hardness. In cutting one of 
the facets near a yellow flaw, the crystal became harder and 
harder the further it was cut, and after working the mill for 
six hours at the usual speed of 2,400 revolations a minute 
little impression was made. The speed was increased to 
more than 3,000, when the work slowly proceeded. Other 
portions of the stone were found to be comparatively 
soft, and hardened as the outeide was cut away. Although 
not directly bearing on the subject, he would introduce 
the only serious rival of the diamond as regards hardness. 
It was the metal tantalum, a fine specimen of which he 
owed to Messrs. Siemens Bros. A hole had to be bored 
through a plate of this metal, and a diamond drill was 
used revolving at the rate of 5,000 revolutions per minute. 
This whirling force was continued ceaselessly for three 
days and nights, when it was found that only a small 
depression }mm. deep had been drilled, and it was a moot 
point which had suffered most damage—the diamond or 
the tantalum. In another respect tantalum was likely to 
rival graphitic carbon, as it had rivalled adamantine carbon. 
Its thin wire was extensively used for filaments of incan- 
descent electric lamps; it showed a much higher efficiency 
than did the old carbon filament. The melting point of 
tantalum was about 2,300deg. C, a temperature seldom or 
never reached in an ordinary lamp. 

After exposure for some time to the sun many diamonds 
glowed in a dark room. Some diamonds were fluorescent, 
appearing milky in sunlight. In a vacuum, exposed to a 
high-tension current of electricity, diamonds phosphoresced 
of different colours, most South African diamonds shining 
with a bluish light. Diamonds from other localities emitted 
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bright blue, apricot, pale blue, red, yellowish green, orange, 
and pale green light. The most phosphorescent diamonds 
were those which were fluorescent in the sun. One beautiful 
green diamond in his collection, when phosphorescing in a 
good vacuum, gave almost as much light as a candle, and 
you could easily read by its rays. But the time had hardly 
come when diamonds could be used as domestic illuminante! 
Diamonds which phosphoresced red generally showed the 
yellow sodium line superposing on a continuous spectrum. 
In one Brazilian diamond phosphorescing a reddish-yellow 
colour, he detected the citron line characteristic of yttrium. 
By permission of Mrs. Kunz, wife of the well-known New 
York mineralogist, he would show, perhaps, the most 
remarkable of all phosphorescing diamonds. This prodigy 
diamond would phosphoresce in the dark for some minutes 
after being exposed to a small pocket electric light, and if 
rubbed on a piece of cloth a long strosk of phosphorescence 
appeared. The rays which made the diamond phosphoresce 
were high in the ultra-violet. A thin sheet of glass cut 
them all off. 

Тһе -rays from radium having like properties to the 
stream of negative electrons in a radiant matter tube, it 
was of interest to ascertain if they would exert a like 
difference on diamonds, The diamond glowed under the 
inflaence of the B- radiations, and crushed diamond 
cemented to a piece of card or metal made an excellent 
screen in a spinthariscope — almost as good as zinc 
sulphide. Some fine colourless crystals of diamond were 
embedded in radiam bromide, and kept undisturbed for 
more than 12 months. At the end of that time they 
were examined. The radium had caused them to assume a 
beautiful blue colour, and their value as fancy stones" 
had been materially increased. Sir W. Crookes showed 
his audience a couple of diamonds originally of the 
same purity of water. One had been coloured by radium, 
the other was in its natural state. The colour of 


the radium-tinted stone was very pronounced. This |. 


blue colour was persistent, and penetrated below the 
surface. It was unaffected by long continued heating 
in strong nitric acid and potassium chlorate, and was not 
discharged by heating to redness. To find out if this pro- 
longed contact with radium had communicated to the 
diamond any radioactive properties, six diamonds were 
put on a photographic plate and kept in the dark for a 
few hours. He would project the image of the result 
after development. The three on the upper row were 
the diamonds which had had a prolonged sojourn with 
radium, the three below were similar diamonds picked 
out for comparison, which had not been near radium. It 
would be seen how strangely the upper ones had acted. 
They would notice also that by mere contiguity to the 
others the lower diamonds also shone with an indaced 
factitious radioactivity. He would throw on the screen a 
magnified image of one of the blue crystals, and they 
would see in how regular and geometrical a pattern the 
radioactive emanations radiated from the crystal. This 
observation had only been made a short time, and was still 
under inveatigation. Like the blue tint, the radio activity 
persisted after drastic treatment. A diamond that had 
been coloured blue by radium, and had acquired strong 
radioactive properties, was slowly heated to dull red. 
ness in a dark room. Just before visibility a faint 
phosphorescence spread over the stone. Oa cooling and 
examining the diamond it was found that neither the 
colour nor the radioactivity bai suffered appreciably. 
The diamond was remarkable in another respect. It 
was extremely transparent to the Roóatgen rays, whereas 
highly refracting glass, used in imitation diamonds, was 
almost perfectly opaque to the rays. He exposed for a few 
aeconds over a photographic plate to the X-rays the large 
Delhi diamond, of a rose pink colour, weighing 314 carate, 
a black diamond weighing 23 carats, and a glass imitation 
of the pink diamond. Ona development, the impression 
where the diamond obscured the rays was found to be 
strong, showing that most rays passed though, while 
the glass was practically opaque. By this means imita- 
tion diamonds could readily be distinguished from true 
ems. 

i We are indebted to the Times for the text from which 
the above condensation has been prepared. 
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TRADE NOTICES AND NOVELTIES. 


Lundberg Specialities. 


The accompanying diagrams (Figs. 1 and 2) illustrate two 
useful adaptations of tho Pivot combined tumbler switch 
and wall connection manufactured by A. P. Lundberg, Pioneer 
Electrical Works, London, N. Several other adaptations are 
ehown in a pamphlet just issued by Mr. Lundberg. As for the 


REG? 
[ekrRIK , 


Fic. 1. — Switch and Plug controlling independent circuite. 


combination itself, this has been already described in our 
columns. Suffice it here to say that the variable spring leverage 
action produces a very definite and easy movement, with both 
on and off positions, effectively locking the contact arm in the 
former. Four substantial terminals are provided, and the con- 
necting strap may be readily removed. By the use of such 


F1;. 2 —Switch controlling both plug and switch circu ts, 


combination fittings considerable economy may be effected both 
in material and labour, quite apart from the convenience 
obtained. The Pivot Intermediate switch is another useful 
type, of which we have particulars from the same source. This 
switch is especially suitable for corridor and staircase 
lighting, also f.r drawing, dining, and bed room light:, 


Fic. 3.—Master Switch in combication with “ Pivot Intermediate Switches. 


enabling such to be controlled from any number of 
positions desired. The diagram (Fig. 5) illustrates one method 
of wiring it up in combination with Pivot two-way switcher, 
It will be noticed that all the switches are arranged on one pole 
only, consequently safe working is ensured. The master switch 
may be introduced as shown anywhere in the circuit, so that, 
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when turned on during legitimate hours of lighting, no move- 
ment of any of the other switches will extinguish the lamps and 
cause annoyance to the users. Take a typical case as used in 
flats. Up to 11 p.m. it is desired that the corridor and 
staircase lights shall be illuminated continuously, and 
that no movement of any of the other switches shall 
extinguish them. After that hour the switch knob is 
thrown over on to one of the other contacts to extinguish 
the lamps. These may be again illuminated or extinguished 
by any of the other switches in circuit, during the night, as 
desired. Following are suggestions for the application of the 
Pivot Intermediate " switch: (1) a long corridor may have a 
number of doors opening into it, and it is deslrable to control 
the lamps illuminating it from either end or intermediate door ; 
(2) in a house of several floors it is undoubtedly an advantage 
to be able to turn off the staircase lights from either ground, 
top, or intermediate floor or landing ; (2) a large room with, 
say, three or four doors may have the lamps illuminating it 
similarly controlled from any door or other desirable position. 


Small Rotary Converter Set. 


We understand that the Rhodes Electrical Manufacturing 
Company, Limited, Bradford, are standardising a small pa 
converter set suitable for charging motorcar accumulators. It 
consists of a double-wound machine suitable for 110 or 230 volts 
at one end and 4 to 25 volts at the other, this latter voltage being 
regulated by the rocking of the brushes only. Where electric 
power isavailable the set is used as a rotary converter to convert 
to low voltage for cell charging, and in this case requires no 
foundation whatever, but will stow away in a corner or under a 
bench, or will hang from the ceiling. Where electric power is 
not installed, the machine is belted to the line shaft, and when 
driven in this manner will supply the necessary high-tension 
current for the pit inspection lamps, and also the low voltage 
necessary for accumulator charging. Where electric power is 
installed, it can be used to drive any small machine tool using 
nob more than j h.p. at the same time as it is belng used for 
charging purposes. Twelve cells can be charged at once, and 
the set is found to be very useful in automobile garages. There 
should be an increasing demand for this michine ; it seems to 
us to be just the thing that is wanted. 


Catalogues, ete , Received. 


E. P. S. BarrERIEs.— From the Electrical Power Storage 
Company, Limited, 4, Great Winchester-street, E.C., we have 
a oopy of a neat little pamphlet which they have just brought 
out giving illustrations and particulars of a few central-station 
batteries they have supplied. Some of these batteries are of 
very large capacity, and the numerous repeat orders obtained 
by the firm tell a satisfactory tale of their reliability in working. 
It is worthy of note that the Liverpool Corporation have no less 
than 135 E P. S. batteries installed. At the General Post Office, 
London, a battery of 700 K type E. P. S. cells has been installed 
for telegraphic purposes. These cells replace 30,000 primary 
batteries. Similar type batteries are also in use, we gather, in 
the post offices at Liverpool, Manchester, Leeds, Birmingham, 
Glasgow, Newcastle, Cardiff, etc. The manufacturers would, 
therefore, seem to supply a large proportion of the orders given 
out by the Post Office Department for batteries, due no doubt 
to the proved excellence of their speciality. The firm’s special 
motorcar and electric launch cells are dealt with in another 
publication. 

MEASURING INSTRUMENTS.—The latest brochure from Messrs. 
Ferranti Limited, Hollinwood, Lancs., deals with the firm's 
switchboard measuring instruments in a very entertaining 
manner. It is excellently printed, and contains numerous 
illustrations of an instructive character. The reader of this 
paragraph is recommended to apply for a copy. 


TUNBRIDGE WELLS ELECTRICITY ACCOUNTS. 


The accounts of the Tunbridge Wells electricity depart- 
ment for the year ended March 31, 1905, show a total 
expenditure on capital account to that date of £80,949. 
Abstracts of the revenue account, balance-sheet, etc., are 
appended. 


REVENUE ACCOUNT, 


Dr. Expenditure, £ ad. 
To generation of electricity ....... 8 —— M P . 5,550 15 3 
Distribution of electricity. . . . 708 17 4 
Attending and repairs to public lamps...................... . 510 8 8 
Repairs to buildings . . . . . . 12 0 10 
Rents, rates, taxes, and insurance ............ 2 E 401 17 11 
Management expenses, salaries, о{о......................... . 1,828 8 0 
8 charges, e авав алыно ранно 8 78 1 

8.570 4 8 
Balance to revenue account ....... —Á— — 4. 5,413 14 11 


£15,785 19 7 


Cr. Income. b. д. 
By sale of current to private consumers by meter. . . 10,661 9 3 
tto for public lighting... —————À 2,689 18 10 
Rental of meters. MTM 800 18 2 
Fees for teste, miscellaneous, etc... . . . . . . 158 8 8 
13,840 14 11 
Lees allowances and bad debts ........ . 5615 4 
£13,783 19 7 

GENERAL BALANCE-BHEET. 

Dr. Liabilities, £ s. d. 
Corporation stock and redemption, eto — 80919 7 8 
Sundry creditors on revenue acoount . o 986 811 
Profit appropriation account—aurplus.......... P . 4005 18 8 

£85,941 10 3 

" Atsete. £ r. d. 
Amount expended for works o. „ . 75,585 1 10 
Discounts on stock issued ........ 4 mer 2 5,566 5 10 
Deposit account —— — TC — 16 5 0 
Stores on ћарӣ _...............-.. xev CERT m E VR RET REN ENS 275 15 1 
Sundry debtors for current supplied, eto................ ... 4,212 5 8 
Oash with treasurer aud in hand.. v— A 4. 48718 10 
£85,941 10 3 

STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Qaantity еме in B.T.U. 5 e 1,035,470 
А rivate consumers by meter ... ; 

Quantity sold, panto FFF 325.3387 885,184 
Quantity used on works. ane елла "€ 11,893 
Total quantity accounted for .......... . . UU des . 895,077 
Quantity not accounted for JC idi 140,393 
Maximum eupply demanded (kilowatts) ...................—.- 620 


BELFAST ELECTRICITY ACCOUNTS. 


We give herewith abstracts of the revenue account, 
balance-sheet, and statement of electricity generated, sold, 
etc., by the Belfast Corporation electricity department for 
the year ending March 31, 1905. The total capital exper.- 
diture to end of past year was £259,973. 


REVENUE ACCOUNT. 


Dr. Expenditure, £ ad. 
To generation of electricity ......................—›—. ee». 7,265 2 5 
Distribution of electricity . . . o ms 0 e... 1,261 1 4 
Attending and repairs to public lampe. 8 79 0 5 
Rents, rates, and taxes 8 кй — ~ 525 1 5 
Management expenses, salaries, еїс................. 2.22. 1,786 11 8 
Insurance ............. imi vui) dics “ 4. 204 8 6 
Special charges....... JS MÀ e 157 7 9 

11,267 13 6 
Amount carried to net revenue account eem ee 4. 16,984 9 11 
£28,252 3 5 

Or. Income. £ ad. 
By sale of current per meter. 53 ~- 27,427 18 10 
Publio lighting... ——— M йай . 18417 6 
Motor rente .......... JJC Á— — 48817 1 
Rent from Gas Committee, eto,............. . „ 16010 0 

| £28,252 3 3 
GENERAL BALANCE-SHEET. 

Dr. Liabilities, £ s. d. 
Corporation redeemable stock. . 2. . 218.500 0 0 
Grant from Gas Committees... 4 . 52,500 0 0 
Sundry creditors — ................. F wee 4,413 19 4 
Surplus acoounte . eo I e». 12,001 14 8 

£262,416 14 0 

Or. Assets. £ sd. 
Capital account—amount expended for works. 2.254, 1653 12 9 
Sundry debtors for current supplied, eto эы.» 10,800 15 11 
Stores on hand.. 3 — emm e. 1,741 15 8 
Balance in bank ..............—..... m— Кыа» e». 4,709 9 8 

£262,416 4 0 

STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity quen in BTU. aeos 5 2,656,742 
: ivate consumers „ 4,400, 

Quantity sold Publio lamp mees i 27,074) 2,290,878 
Quantity used on works, eto... ... . S 148,604 
Total quantity accounted for . ооны 2,439,476 
Quantity not accounted for ...........—... оне, 8 117,266 
Number of public lampe (inoandesoents) . es o as + as oan o = 29 


Маз: mum supply demanded (kilowatts) ...................—.. 
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TONBRIDGE ELECTRICITY ACCOUNTS. 


From the accounts of the Tonbridge electricity depart- 
ment for the year ended March 31, 1905, it appears that 
the total expenditure on capital account to that date 
amounts to £21,866. Appended are abstracts of the 
rcvenue account and general balance-sheet. | 


REVENUE ACCOUNT, 
Dr 


. Erpenditure. £ s.d 

T., generation of electricity .................................... 856 6 b 
Distribution of eleotricity yy . ag 411 
Attending aud repairs to public lamps..... .................. 85 19 8 
Manegement expenses, salaries, өїс.................... -. 229 0 3 
К nte, rates, taxes, and insurance „е. 104 10 2 
Bid and doubtfal debts .......... ...................... is 210 9 

1,318 12 0 
Bilauce carried to net revenue account ....... e — . 60311 9 
| £1,922 311 

Or. Iacome. £ ad. 
Ry sale of current by meter ................................... 1239 9 8 
Public lighting. cs. ccc ызы илз нса, ~ 615 Б 3 
Rantal of meters and otker apparatus... ee 55 5 0 
Lale and repairs of apparatus ................................. 317 6 
Miscellaneous геоеїр(в........................................... е 30 6 € 

£1,922 3 11 
BALANCE SHEET, 

Dr. Liabilities, £ s. d. 
Capital accounts mount received O . - 19,532 15 4 
Randry creditors ................... . — m 352 12 4 
Dae to treasarer on 1evenue account. 644 2 1 
Dae to treasurer on capital accoun? ......... dE SUIS 470 6 1 
E eotricil engineer’s account —. . " 2 3 1 

£21,001 18 11 


Or. Assets. £ ed. 
Os pital account— amount expended for works, lees repsid 20,223 16 4 
561 


Suodry debtors for current supplied. oense. oss osseo 2 1 
‘Stores on hand....... — аео 8 — 217 0 6 

£21,C01 8 11 

STATEMENT or ELECTRICITY GENERATED, SOLD, ЕТС. 
Qu u tity кин in B.T.U. 5 — 156,682 
rivate consumers by moter......... 60,476 

Quantity sold { Pablie lampe емы лы ee 7.526) 108001 
Quantity used on works ТТТ Иа . . 48 581 
‘total quantity accounted for C — — 156 582 
Number of public 1ашрз.........................—......... e Ра 59 
T ti maximum supply demanded (kilowatts) ....... — 69 


DEVONPORT ELECTRICITY ACCOUNTS. 


The accounts of the Devonport electricity department 
for the year ended March 31, 1905, show a total expendi- 
ture on capital account to that date of £94,964 (exclusive 
of £8,632 for depreciation). Abstracts of the revenue 
account, eto., are given herewith. 


REVENUE Account, 


Dr. Expenditare. £ s. d. 
To generation of electricity ............ . . 5,176 15 4 
Distribution of electricity ..................................... а 596 19 4 
Attending and repairs to public lamps ..........—........ а 81 18 8 
Renta, rates, and taness . 205 7 1 
Mens g- ment exper 838, ваја іев, ө1с......................... . 972 1 0 
Special charges, insurance, еїе................................ — 170 10 11 
Balance, being gcosa profit for year. . ons 8,684 11 11 

815.778 4 2 

Or. I-c me, £ wd. 
By sale of current, ete . 2 26 15225 511 
Generation—compeneation end repairs . oo. 21 6 11 
Distribution— meter rents, aslo of fittings, eto... 462 111 
R nts... "элөө оз тео» во „„ оо»г ео Ct AI FT е зо „ „„ „ „ 6 „ 0 0 e о w 68 9 q 

£15,778 4 2 
GENERAL BALANCE SHEET. 

Dr. Liabilities. £ 8. d. 
Mortg ge debt. F —— АУ 110,296 12 3 
Floaupg liabilities ....... —— ———— ИИТ =æ 1147 510 
К: ве ve fund — —————— —— . 320 0 4 

£111,762 18 5 

Cr. Assets. £ s. d. 
Ontol expenditare (after dep reciatiop) ..................... 94964 8 8 
Di counts on stock, and issue «xper 838. ................... - 5926 3 5 
N ock redemption fund ..........................—....—... . 635211 1 
tlosting deset аа оаа вае КЫШ 4520 15 3 

£111,763 18 5 


STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 


Qaantity generated in B.T.U. _........................—....—.- 1,857,740 
Private neo Ten - 96.748 
ublic ligbting................ - i 
Quantity sold rasa „ 1. 315,401 1,548,246 
Motors o rtr eaae s 5,2 
Quantity used on works ......................... . iss 58,858 
Total quantity accounted for ................ dete 2. . . 1,695,104 
Quantity not &cooun!e1 for............ ——— M E . 168,656 
Number of public lam po —— t . 18 
Maximum supply demanded (kilowatis) ............ . = 850 


— 


LEGAL INTELLIGENCE. 


OBSTRUCTION OF CARS. 


At the Урап Police Court last week Robert Morris was charged 
with obstructing a Corporation cer, by refusing to move his lorry. 
The case for the prosecution wae that as the cer approached the loop 
the driver rang the bell во that the Joriy might clear the loop before 
the car overtook ic, the road being somewhat narrow at this point. 
Ia consequence of the k rry continuing to move slowly the two vehicles 
came into contact. 

Corroborative evidence was given by a passenger. 

The defendant stated that he did rct hear the bell, and that there 
was time for tLe car to pull ap 

After arguments by couneel, the Bench decided that there was not 
sufficient evidence to conviot. 


At the Bradford City Police Court, R. Bracewell, the driver of a 
laundiy van, was fined bs. and 118. costs tor obetracting an electric 
osr on the Manningham route. 

The evidence of the car driver showed that although he rang the 
gong repeat»dly defendant refused to leave the track, and the car was 
delayed seven minutes. 

Defendant denied havirg heard the gong, and ssid he was riding 
1c8:de the van. 

In answer to the stipendiary magistrate, defendant said that when 
riding irside the van he could not hear people shouting ia the at eet. 

The stipeadiery m*g'strate poiotid ont thet if hs could not hear 
when inside the van he could nct bs aware of any dioger, ani it was 
very dangerous for a driver to be boxed up in a vau, unable to hear or 
see what was going on. 


— — 


LONG-FIRM PROSECUTION. 


Tie charge agains) George Webber and Richa:d T. Roeenberg, 
reported ia oar la t wce's iesde, was proceeded with at the Gaildhall 
on Monday, when the cate was again adjourned. 


TRAMWAY AND TELEPHONE WIRES. 


Ia the Court of Se.sioa Lord Ardwell had before him in the Bill 
Chamber a note of tuspension and interdict at the instance of 
the National Telephone Co, haviog their chief office at Tele- 
phone House, Victoria-embankment, London, and a district office 
at Royal Exchange-buildiogs, Glasgow, ageinet the Falkirk and 
District Tramways Oo., having its principal «ffice at 37, Oastle. 
street, Edinburgh. The complainers asked interdict against the 
respondents erecting poles and wires and other apparatus in connection 
with their electric tramways within such distance as would endanger 
tbe complaineis' wires aud appsratus, or interfere with or impede 
the telephonis communicetion along or by means of the same, 
and also from turning on electric current within euch distance 
es would endanger the oomplainers' wires and apparatus. The 
complainers relied оп certain sections of the Tramways Act of 1870, 
incorporated in respondente’ special Act, as sffording protection ageinst 
inteifererce with their telephone wires, while respondents contended 
thst these provisions were not applizab‘e, in respect that tramways 
worked on the trolley syatem of electric traction were not in con- 
templetion by the Legislature when the Act of 1870 was passed, and 
they founded upon certain sections iu their special Act and regula- 
tions made by the Board of Trade in pursuance thereof as defining the 
measure of protection afforded to the complainers, His Lordship, in 
respect of an arrangement between the parties, whereby the alterations 
on the complainers’ wires are to be carrie] out by them under reserva- 
ticn cf their claims against the respondents if liavility therefor should 
ultimately be established, refused the note. 


TRAMWAY FARES. 


A test case of considerable interest was tried at Liverpool on 
Wednesday, when Oolonel John Pilkington was summoned for non- 
payment of 1d. excess fare while riding on a Oorporation car. 

Defendavt took a IId. ticket, but continued to travel beyond that 
stage, tendering the conductor an additional jd. There are no 4d. 
steges on tbe sys:em, and the conductor asked for Id., which defen. 
dant refused to pay, contending that he was only travelling to a point 
for which the fare was 2d. 

The magistrate dismissed the summons, taking the view that the 
regulation was only des‘gaed to prevent wilful avoidance of payment, 
He added that the mere fact that the undertaking did not possess a 
jd. ticket was not defendant's fault.“ | 
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COMPANIES’ MEETINGS AND REPORTS 


WHITECHAPEL AND BOW RAILWAY. 


A special meeting of this Oompany was held last week for the pur- 
pose of raising fresh capital. 

Mr. A. L. бтктре presided, and announced that the proxies of the 
London, Tilbury, and Southend Railway Oo. and of the Metro- 
politan District Railway, who jointly owned the line, were in favour 
of the increase of capital. He thereupon moved that, under the 
powers of the Whitechapel and Bow Railway Act. 1905, there 
should be created additional capital to the amount of £150,000 by 
the issue of 15,000 new ordinary shares of the Company of £10 
esch. and that the directors ehould be at liberty, with the consent 
ef the London, Tilbury, and Southend Railway Oo. and of the 
Metropolitan District Oo., to attach to 6,000 of the said shares— 
in lieu of the rights attached to ordinary shares—& dividend in priority 
to the ordinary shares of the Company, at such rate not exoeeding £4 
per annum as the directors might determine. 

Mr. GRIFFITH MURRAY seconded the resolution, which was. carried 
unsnimously. 

A resolution was then passed authorising the issue of the shares at 
such times, on such terms, and in auch manner as the directors might 
think advantageous to the Company. 

À third resolution sanctioned the exercise by the Oompany of their 
borrowing powers to the extent of £50,000, by the creation and issue 
of debenture stock as the directors should think fit, and at an interest 
not тоер £4 per annum. 

This resolution was moved by the OHAIRMAN, seconded by Mr. 
J. В. HoARE, and carried unanimouely. 


YORKSHIRE ELECTRIC POWER. 


The half-yearly report, to be submitted at the meeting of the 
Company on the 26th inst., states that sinoe the last report the first 
two turbo-generators have been erected in the Thornhill power station, 
and are now working. It is expected that the third turbo-generetor, 
which will complete the present order for generating machinery. will 
be installed during the autumn. The equipment for sub-ttitions at 
Thornhill, Mirfield, Gomertal, and Pudsey is practically completed 
and is now in use. The transmission mains referred to in the January 
report have been laid, and the distribution mains and servioe equip- 
ment necessary to connect consumers are being proceeded with. A 
карріу of energy was given to the Mirfield Urben District Council on 
July 7, and to the Padsey Oorporation on Aug. 23, and the supply to 
other consumers is being given as their installations are ready. It 
is satisfactory to report that it has been possible, withont s»rious 
opposition, to arrange clauses in the parlismentary Bille affecting 
the Company, by which the interests of the Oompany have been 

teoted. 
Pt the conclusion of the general business an extraordinary meeting 
will be held to consider the desirability of passing, and, if deemed expe- 
dient, to pass necessary resolutions to obtain further moneys to develop 
the Company, and carry the transmission mains into other districts in 
which a demand for power is anticipated. 

The meetings will be held in Ravensthorpe to give shareholders the 
opportunity to visit the power station and other works of the Company 
in the neighbourhood. 


LANCASHIRE ELECTRIC POWER. 


The tenth ordinary meeting of the Oompany was held at Broad 
Sanctusry-chambers, Westminster, on Thursday, the 3lst alt., Mr. 
F. E. Gripper кошо 

The CHAIRMAN said he was pleased to be able to setate that they 
were on the eve of the commencement of supply. Their main cables 
were practically laid to Swinton and Pendlebury and Westhoughton, 
and the Oompany would be ina position to supply those urban districts 
during the coming month. A provisional order had been obtained fr 
the urban district of Tottington, and the laying of their main cable 
through that district and on to Bacup was well in hand, and by the 
end of this, or early in the coming year, it was expected that the 
Company would be fully working. 


—ů— E — 


UNITED ELECTRIC CAR. 


The report for the year ending June 30, to be submitted at the 
general mei ting on the 2186 inst., states that the works have been 
efficiently maintained as regards buildings and machinery, the cost of 
which has been charged against revenue. After paying debenture 
interest, amouatirg to £2,600, and charging £4,316. бв. 2d. for 
depreciation. the profit for tbe year is £15,188. 18s. 9d., to which is 
added £2873. le. 114, brovght from last year, makicg а tctal of 
£18,062. Os. 8d. The directors recommend that this amount be dealt 
with as follows: dividend of 8 Ag cent., less income tax, for the year 
ending June 50, 1905, £12,000; carry to general reserve, £2 000; 
and carry forward to next year, £4,C62. Os. 8d. 


NEW COMPANIES REGISTERED. 


Burgess Hil and District Electric Supply Co.— Registered 
Aug. 29. Oapital, £5,000 in £1 shares (2,000 5 per cent. non-cumula- 
tive preference). Object: to adopt an agreement with W. Simms, 
trading as Simms and Co., electrical engineers, of Hamilton- road, 
Felixstowe, and to carry on at Burgess Hill and elsewhere in Sussex 
the business of an electric light and power company, and that of eleo- 
trice] and general engineers, electricians, manufacturers of and dealers 


in all kinds of electrical apparatus and accessories, eto. The first 
directors (to number not than four nor more than seven) are 
W. Н. de la Tour d’Avergue Findlay, Н. Aldrich, W. B. Welch, and 
А. G. Davey. Registered office: Mr. Thomas Sinnock’s Officer, 
Railway-approach, Burgess Hill, Su:sex. 

Kapar Para Rubber Estates Co, Limited —Ospital, £50,009, 
in £1 shares. Obj-ct: to carry on the business of rubber and general 
produce planters, growers, manafasturers, and merchants, eto. 
Registered office : 81, Gracechurch street, E. O. 

Lancashire Rubber Co., Limited. — Rgistered Aug. 30. Capital, 
£3,000, in £1 shares. Object: to carry on the business of buyers 
and sollers of old and new rubber or similar substances, manufacturers 
of and dealers ia rubber articles of all kinds, and of chemical avd 
s ientifio apparatu; and appliances. Registered office: 86, Oroes. streer, 


Manch ster. 
Liens Registered. 

Fife Electric Power Co., Limited.—A trust deed, dated Avg. 15, 
s.caring £15 0:0 deleatures, created by resolutions of June 6 and 
Aug. 15. 1905, has been registered. Property charged: the company’s 
general ав :е!в, present and future, including uncalled capite), with 
се tiin ool'a'eral security. Trustees: R. E Walker, Lieut.- General 
Sir Ric herd H. Ssnkey, and Н. Mungall. 

Scottish House-to-House Electricity Co, Limited.— Cbarge 
registered Aug. 31 for 51 50) and 6 per cent. iztsrest to the Quaty 
of London Ele t-ic Supply Co.; charged on the undertakiogs and all 
the property and astets, present and future, including the uc called 
capital. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Stockport — Tendera are required for supply and laying of cables, 
Tenders by Sept. 14. 

Oban —Terd rs ere required for supply ard laying of feeders and 
mains. Tendeis by S.pt. 11. 

Florianopolio (Brazil).—The Municipality require tenders for the 
lighting cf the town by Oct, 2. 

Plasencia (Spain) —The municipal authorities rcqu' re tenders for 
an electric lightiog iastallation. Tenders by Sept. 15. 

Olympia 1905 Exhibition.—The Exe:utive Committee invite 
tenders for the loan or hire of 500-kw. direct coupled steam set. 

Madrid.—The Pablic Works Department require tenders for the 
const'uction and working of an electric tramway in Ziregrzi. Tenders 
by Sept. 12. 

Pontypridd.—The Urban District Oouncil invite tande-s for 
(Section B) overhead equipment for tramways ; (O) cables for tramways, 
Tenders by noon on Sept. 30. See advertisen cat. 

Salford.—The Corporation invite tenders for tLe wiring of the now 
Oouncil Schools, Devonshire-atreet, Broughton. Tenders to the 
Director cf Education, Ohapsl.st:eet, Salford, by 14th inst. 

Bishop's Stortford. —The Urban District Council invite tendesr 
for lightiog such of the public streets as are at present lighted, for two 
or three yeare from Sept. 30. Tenders by 4 p.m. on Sept. 26. 

Edinburgh.—Tenders are invited for the elec t - io lighting ine t Ша. 
tion at the mortuary buildings, High School Yards, Edinburgh, for 
the Lord Provost, Msgistrates, and Oouncil. Tenders by Sept. 11. 

Burton-upon-Trent.—The Oorporation invite tenders for the 
supply aud laying of feeder cables, conduite, and other works in con- 
nic ion therewith. Tenders by noon on Sept. 25. Bes advertisement. 

Alicante (Spain). —The Harbour Board (Junta des Obras del Puerto) 
require tendera for two eleotrio oranes, capable of lifting 10.000 ko. 
ard 1500 ko. reepxtively, Tenders by Sept. 15. Estimate, 
107,010°10 pesetas. 

Chelmsford. —The Town Council invite tenders for lighting the 
public streets and public clock within the borough with elect icity, 
g s. or other illuminating power for three or five years from March 25, 
1906. "Tenders by Sept. 8. 

Paris —The Waterworks Department of the Municipality require 
tenders for supply ard ereotion of motcra, pumpe, and generators for 
tke proposed waterworks at Obantilly. For particulars apply to above 
authority. Tenders by Ost. 12. 

Ipswich.—The Guardians invite tenders for supp'y and erection of 
a dynamo and motor (to be made by Crompton and Oo.) a battery 
booster, and alterations and additions to the main ewitchboard at the 
workhouse, Tenders by 10 a.m. on Sept. 14. 

Stalybridge.—The Stalybridge, Hyde. Mossley, and Dukinfield 
Tramway and Electricity Board require tenders for the supply, delivery, 
and erection at the Stalybridge sub-station of a 400-kw. motor- 
genera:or, together with the necessary switchgear for same. 

Pembroke (Ireland).—The U. D. O. invite tenders for electricity 
supply m. ios, aro lamps and pillars, house meters, aud switchboard 
panels. Tenders to Mr. J. C. Manly, Town Hall, Ball’s Bridge, Oo. 
Dublin, by 10.50 a.m. on Sept. 22. Вее advertiaement in last issue, 

Dublin. —The Lighting Committee invite tenders for the supply of 
(а) eub station switchboards, transformers, eto.; (b) extra high-tension 
aud low-tsnrion maine. Tenders to Chairman of the Lighting Oom- 
mittee, 5, Oork.bill, Dublin, by Sept. 18. See advertisement in last 
itsue. 

Linlithgow (Scotland) —The Uphall and Broxburn District 
Lighting Committee invite tenders for the supply ard erect'on cf one 
suction gas-producer plant of 8) b. b. p. capacity ; one 80. b. h. p. gas- 
engine; one 52-kw. dynamo; one automatically.reve'sing motor 
booster, two 280-ampere-hour storage batteries, switchboard, cables, 
meters, etc. Tenders to Mr. J. С. B. Henderson, county clerk, 
Linlithgow, by 12 noon on 18th inst. 
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London, 8.W.—The London County Council invite tenders for the 
manufacture, supply, and delivery of 3d steel single-deck tramcar 
bodies; maximum traction swing bolster trucks for 34 electric саге ; 
complete electrical equipments for 34 cars; or, alterratively, 54 steel 
siogle-deok cars, with trucks and equipments complete. Tenders by 
10 a.m. on 29th inst. 

Erdington.—Tenders are required for the construction of Section 
No. 1 of the Erdington tramways, comprising the laying of the per- 
manent way, inclading copper bonding, wood bleck psviog, and other 
works incidental to the laying of abcut 24 miles of dcuble-track tram- 
way, for the Tramway Committee. "Tenders to the joint engineers, 
Mr. Robert Green (of Messrs Pritchard, Green, and Oo.), of 37, 
Waterloo - street, Birmingham and Mr. Herbert H. Humphries, engi- 
neer to the Council, Public Hall, Erdington. 


Municipal Board of Mussoorie (Iadia).—The Municipal Board 
invite tenders for the supply, delivery, and erection at sites, in con- 
plete working order, of the following plant: (а) steel power pipes ; (b) 
water-motors; (c) alternators with erc:tere ; (d) switehboards with 
instruments and apparatus; (e) traneformers ; (f) induction motors; 
(9) pumpe; (^) workshop machines, A'so for the supply and delivery 
of the following: (a) bare copper wire for overhead mains; (b) insulato:8 
and lightning arresters ; (c) arc and incandescent lampe ; (d) telephone 
equipment; (e) workshop tools; (J) ger eral stores. Specifications, 
form of tender, and general conditions can be obtained on application 
to Mr. C. H. Shanau, municipal electrical engineer, Municipal Office, 
Mussoorie, India (telegraphic address, Shanan, Mussoorie), on payment 
of a deposit of R«.75 (£5), which amount will be returned on receipt 
of a bona fide tender. Tenders by Oct. 23. 


RESULTS OF TENDERS. 


Warrington. — The Oouucil have accepted the tender of 
Johnson ard Phillip: for 12 months’ supply of paper. insula ted lead - 
covered cables. 

Eford.—The Urban District Council have accepted the tender of 
W. T. Henleys Limited, London-wall (per schedule), for supply of 
Ain. and '25in. cor centric cable. 

Luton.—The tender cf Triumph Stoker, Limited, of 39, Victoria- 
street, London, S. W., bas been accepted fcr mechanical stokers for 
the Corporation electricity works. 

Pekin,—The tender of Bru*e Peebles and Oo. has been accepted for 
1,500-h.p. electrical plant for the complete (quipment of the railway 
shops of the Imperial Ohinese Railway, Pekin. 

Dover.—Tbhe Town Council hive accepted the tender of W. Cory 
and Sop, Mark- lane, E C., for large Welsh coal at 16s, 11d. per ton, 
aud small at 118 63., for their electricity works for 12 months, 

Neath.—The Rural Di-trict Council hiva accepted the tender of 
Johnson and Phillips, O:d Charlton, Kent, for Jow-teneion cables and 
street-lighting for the districts of Skewen, Melincrythan, Cadoxton, 
and Aberdalaie. 

South Shields,—The Town Council hava accepted the tender of 
W. Underwood and Bro., Hope-ttreet and Railway-street, Dukinfield, 
at £1,070, for the laying of the permanent way for the service line to 
the car-sheds at Dean road. 

Oakeley Quarries (North Wales). —Messrs, Brace Peebles and 
Oo. have secured the contract for supplying motors for the Oakeley 
Quarries, North Wales, for 2,0C0 h. p., ranging from 25 h. p. to 125 h. p., 
for bauling. compressing, winding, etc., the power to be taken from 
the North Wales Power and Traction Oo.’s mains. 

Limeriok — the Technical Education Committee bave received the 
following tenders for electric lighting of the municipal technical 
schools, 69 and 70, George.street, Limerick : 

69 and 70, George-street. 


Ampere Oo., 44, Fleet.street, Dublin... .... £97 10 0 
69, George · st "веб. 

Coates, Dublin (accepted) . 2 35 10 0 
Portley Bros., Limerick. . . 2 . . . 389 0 0 
70, George - street. 

Gs /// f-... T erie ancien 45 0 0 
Portley Bros. (accepted) . 4 41 0 0 


Fulham. —The Borough Council have received the following tendors 
for the erection of a boiler-house, cable-ahed, and stores at the elec- 
tricity works, Towomead - road. 


Borough Surveyor Uk t . . £4,000 0 0 
Perry and Co ede ac УК EE 4,656 0 0 
A. Hudson and Co e 2. 5,580 0 0 
B. E. Moes and Oo . 4300 0 0 
A. Lawrence and Өоп........................................... . 4545 0 0 
H. Windsor and Со. .......................................... „ 5,085 7 2 
Higgs апа Оп тгаї(ө.................. . . 4615 0 0 
r ioo mte CIL ERES AT 3,810 0 0 
W. J. Fryer and Oo. ............... JJ EE E T 5,190 0 0 
B. E. Nightingale . 4,077 0 0 
Leslie and Co %% ³·¹A 8 4.495 0 0 
ЕК, апа СО. err. OS 4278 0 0 


* Recommended for acceptauce, 

The Establishment Oommittee also recommerd for a3ceptance the 
following tenders for the supply and delivery of steam coal to the elec- 
tricity department during the year ending June 50, 1906: Charrington, 
Sells, Dale, and Co., 2,000 tons of Albert nuts, 11%, 114, per ton; 
Orynant Colliery, Limited, 1,000 tons Crynant nuts, 148, 4d. per ton; 
9 Bros. and Oo., 1,000 tons Monmouthshire washed beans, 14s. 1d. 
per ton. 


Motor 'Buses.—The trial trip by motor bus to Brighton, referrod 
to ia our last week's issue, is considered satisfaotory, and further runs 
will be made, If these prove satisfactory, there will be a regular 
der vice next year. 


BUSINESS NOTES. 


TRACTION. 


Perth —A special meeting of the Town Council was held in 
private last week upon the question of liability for the cost of 
heightening the cars. 

Blackburn.—The Corporation tramways show a net profit of £800 
on the past quarter, as compared with a loes of £400 on the corre- 
sponding tbree months last year. 

Carshalton.—The Urban District Council have received from the 
British Electric Trastion Oo. several plans regarding street widenings, 
which have been referred to committee, 

Doncaster.—At the meeting of the Town Council it was reported 
that the receipts from the Oxford.street route for a fortnight were 
1s, 23. ! The service will probsbly be discontinued. 

Manchester.—At Wednesday's meting of the Corporation, a 
resolut'on that а szale of reduced fares for workmen be formulated 
with a view to relieving congested areas was formulated, 

Electrical Signalling.—The installation of an electrical system of 
working points and signale has been adopted at Didoot, this being the 
firat installation of the kind on the Great Western system. 

Oxford.—The City Oouncil decided on Wednesday to purchase and 
electrify the tramways, a sarface-contact system to be used in the 
High- street and in the centre of the city for esthetic reasons. 

Motorcars and Westrumite.—The Automobile Club intend to 
have the whole of the course (over 40 miles) in the Isle of Man for the 
Tcuring Trophy Race on the 14th inst. treated with Westrumite. 

Broughty Ferry.—The work of reconstruotion is being rapidly 
pushed forward by Меззтв, J. G. White and Oo., and it is expecte 
thst the system will be oc mpleted by the first week in December. 
There is some talk of the erection of a garden city en route, 

Newoastle,—The Corporation have decided to apply for а рхо: 
visional order for an extension from Pilgrim-street to New Bridge- 
street. In reply to a question, the Ohairman of the Tramways 
Committee thought the present time inopportune for the adoption of 
4d. fares. 

American Methods.—A new railway training s^hool has been 
est blished at Elmira, N. V., on distinctly practical lines. Railway 
telegraphy is part of the training, and in this department a switch- 
line enables the echool to cut in on the regular dispatchers’ wire on 
the Erie main line, allowing advanced pupils to have the practice of 
copying real business. 

Rochdale.— The traffic receipts on the Corporation system for the 
week ended on Saturday are the highest yet reached, being £80 in 
excess of the previous week, the takings for which were the largest 
returned up to that date. The passengers carried numbered 13,758 
more thau for the previous week, the total being 194,772, and the 
receipts £1,083 against £1,002. 

Erith.—The new cars are meeting with excellent support, the 
takings for the first five days being: Saturday, £71. 2e. 8d.; Sunday, 
£61. 5».; Monday, £29. 4з. 9d. ; Tuesday, £25. 4s. 14d.; Wednesday, 
£25. 183. There have been complaints as to the irregularity of the 
s:rvice, this being attributable to the narrowness of some of the roads, 
which will probably be widened. 

Bath.—A trial trip was made last week with the motor buses with 
which the Bath Electric Tramways Oo. propose to link up their system 
with the outlying districte of Box, Corstam, Bradford-on-Avon, eto. 
The Milnes-Daimler Oo. have supplied the first of six buses. The 
trial proved satisfactory, and it is expected that the service will be 
insugurated in a fortnight’s time. 

Glasgow.—An accident occurred on the Corporation system on 
Saturday, when a lorry and car collided. The road was narrow, with 
a steep incline, and greasy through showers, The lorry pulled up in 
front of the car, which there was not time to stop. The two drivers 
and several passengers were injured, and the car penetrated an adver- 
tisement hoarding and fell into a field. 

Tourist Cars.—The Brighton tourist tramcars appear to have 
proved a profitable venture. Since July 5 6,512 passengers have been 
carried round the town on these cars, The fares have amounted to 
2512, which gives an average of 34 34d. per car mile. The tramways 
engineer and manager points out that the receipts from these cars are 
about three times the amount obtained from the remainder. 

London County Counoil.—An important development of the 
London Ocunty Council tramway system has recently been entered 
ороп by the construction of a line from New Oross to Lewisham. 
Such rapid progress is being made that the line is likely to be finished 
very shortly. It is probabla that an extension will be made from 
Lewisham to Catford, and ultimately to Bromley and Bickley. 

Ramsgate.—The secretary of the Isle of Thanet Electric Tram- 
ways and Lighting Oo. has issued a notice to the shareholders stating 
that, in view of the recent accident at Ramsgate, the directors have 
decided to defer making any payment on account of the second half- 
year's preference dividend, usually paid on Sept. 1, until after the 
accounts for the company's financial year, which ende on Sept. 30, are 
made up. 

Batley.—The contractors (Messrs. Dick, Kerr, and Co.) have pushed 
on so rapidly with the work of reconstruction between Batley and 
Dewsbury that the steam trams on the Bradford-road are to cease 
running in order that the reconstruction may be proceeded with. The 
paving has been carried on with such dispatoh by the Batley Corpora- 
tion workmen that they will be able to follow Messrs. Dick, Kerr, and 
Oo. to the Batley and Birstall portion almost immediately. 

Malifax,—The Board of Trade report on the Corporation tramway 
extension to West Vale states that there is one very steep gradient 
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down Salterhebble-hill of 1 in 9'6 for a length of one furlong, and 

t care must be exercised in working oars down it. The report says 
the cars must be fitted with track brakes in addition to the ordinary 
brakes, and also with a spesial device for preventing cars from run- 
ning backwards. The rails are to be kept well sanded in damp 
weather. 

Sale.—At the meeting of the Sale Council it was decided to inform 
the Stretford Council, regarding the improvement of Orossford Bridge, 
that Sale's offer of £250 was conditions] upon the preparation of a 
echeme for the widening of the bridge and its approaches on both the 
Lancashire and Oheshire sides of the river. The Sale Council, it was 
pointed out, was not blocking the tramway scheme in any way. The 
Stretford Council had written that the Manchester Corporation were 
desircus of pushing the scheme forward before the winter months. 

Woroester.—The tramway company offer to extend the tramway 
slong the Malvern road as far as the Brunswick Arms, on condition 
that the Council agree to the rails being laid on concrete and a single 
line of setts placed lengthwise along each side of the rails, the 
remainder of the paving to be of macadam ; the Oouncil undertaking 
to maintain the track, leaving the company responsible for the rails, 
eto., and offering to maintain the paving of the track for £20 per 
annum. The Streets Committee recommend that these terms be 
agreed to, 

Hastings.—At the meeting of the Town Oouncil, Oouncillor Harden 
asked the chairman of the Roads and Buildings Committee whether he 
was aware that the roadway on some parte of the tramway route, par- 
ticularly in Silverhill and Hollington, was in а very unsatisfactory 
condition, and whether the committee would urge the company to 
expedite the reinstatement and repair where necessary. In reply, the 
Chairman stated that he had been over the roads on that and the 
previous day, and with two small exceptions, which were being 
gttended to, the roads in that district were the best in the borough. 

Preston —For the year ending March 31 last the Corporation cars 
showed a net profit of £1,575. The receipts were £22,922 and the 
working expenses £12,080, while interest and sinking-fund charges 
елбей £5,130 and £4,206 respectively. The balance of £1,575 has 
been carried to reserve. 
10°64d. per car mile. 
interest and sinking-fund charges, work out at 5:594, per car mile. 
The earnings of all the routes appear to be satisfactory with the excep- 
tion of Ribbleton-lane, the earnings of which were only 6‘79d. per car 

Hanley.—4At the meeting of the Town Council the following minute 
of the Tramways Committee was passed: That the plan showing 
proposed double line of tramway joining up the Broad - street, Victoria. 
square, Shelton Ohurch, and Howard-place loops or passing places be 
approved, and that the suggestion of the borough surveyor with regard 
to that part of the line between the Broad-street and Victoria-square 
loops, as laid before this committee on July 26. 1904, and confirmed by 
the Council on Aug. 30, 1904, be carried out." The Board of Trade 
have signified their approval, and the compiny have entered into a 
contraot for the work. 

Rhondda.—Somoe time ago the Board of Trade Commissioner con. 
ducted an inquiry in reference to the Oouncil's tramway scheme. The 
Ocuncil have spent about £6,000 in the endeavour to get a provisional 
order, and at a public meeting of ratepayers a resolution was almost 
unanimously passed backing up the Council in its endeavour to provide 
the Rhonddss with a complete system of tramways. To this enter- 
prising propo ersistent oppos 
the Oommissioner has been awaited with considerable concern, This 
report has just come to hand, but for the moment its contents have 
not been disclosed. A meeting of the Oouncil is to be held to-day, 
when the report will be made public. 

.—The accounts for the 12 months ending July 27 show 


Colchester 
that there had been expended on traffic expenses £5,414. 16s., for 


general expenses £1,134. 10s. 2d., for general repairs and maintenance 

964. 98. 2d., for power expenses (coet being put at 14d. per Board of 
Trade unit) £2,664. 5e. 10d.—total operating expenses, £8,178. 
ls. 21. The income included £11,270. 5s. 9d. from ordinary 
pessengere, £33, 88. from special cars, £424. de. by advertisements, 
£42. 19s. 6d. carriage of luggage, £101. 38. 2d. interest on surplus 
revenue, and £26. Os. 6d. rent. A gross profit of £3,719. 12s. 9d. 
has been carried to the revenue account, but allowance has been made 
for seven months’ capital charges only. 

Belfast.—At last week's meeting of the Corporation the city 
accountant submitted a statement showing that the total capital 
expenditure on the tramway undertaking was £521,116. бв. It was 
decided to agree to an extension of the contract with Mr. J. W. 
Courtensy for the advertising on the cars for an annual payment of 
£3,000. The whole of the system is expected to be opened to the 
public by the middle of November. The Tramways Oommittee are 
to be approached by the Guardians, who have received an intimation 
from the National Telephone Oo. that they cannot continue the tele- 
phone service to the workhouse because of the refusal of the Tramways 

mmittee to allow the necessary cable to be carried across the street. 


Derby.—The Walbrook-road extension of the Oorporation electric 
tramway system was opened on Tuesday afternoon. Prior to the route 
being opened to the public it wes officially inspected by the Board of 


e inspector, Msjor Pringle, who found everything in satisfactory 
order. jor Pringle travelled over the route on a special car, accom- 
penied by Alderman R. W. Spriggs (chairman of the Tramways Oom- 


mittee), Councillors J. W. Gandy, J. P., О. Boam, and A. Simpeon, 
the borough surveyor (Mr. John Ward), the electrical engineer (Mr. 
T. P. Wilmshurst), the manager of the tramways (Mr. F. Harding), 
and the assistant borough surveyor (Mr. C. A. Clews) The extension 
is about half a mile in length, and runs from the bottom of CU 
House-road to the Oavendish Hotel, thus linking the Pear Tree an 


Upper Dale routes, 


The earnings work out at an aversge of 
The actual working expenses, exclusive of 


sal there has been persistent opposition, and the report of 


355 


Dover.—A trial trip was run over the new River tramline 108 


week. There was no trouble in either the ascent or descent of the 
inclines on the route. The trial was for the testin 


of the equipment, 
and the athletic ground was as far as the car could travel, the ballast- 
ing and pitchering, as well as the electric oy ранаь being ss yet 
incomplete beyond that point, There is a double line of rails laid all 
the wey, bnt only one line was cleared for that run, there being as yet 
a little more work to be done on the surface of the track, both on 
Orabble-hill and down the approach to the Lower-road. The overhead 
wires are all up, but the bonding of the rails is still in progress. Most 
of the ballesting and pitchering between the rails has yet to be done 
on that rection, and a few lengths of rails at the terminus as yet want 
the conorete base, The work on this seotion is now being pushed on 
with a view to an early opening for traffic. The Corporation have 
purchased four additional cars for the extension. 

Motorcar Commission.—A Royal Commission on  motoroars 
has been appointed, consisting of Viscount Selby (chairman), 
the Marquess of Winchester, Sir David Harrel, Sir W. B. 
Forwood (chairman of the Lancashire Quarter Sessions), Mr. 
Edward Richard Henry (Commissioner of Metropolitan Police), 
Mr. Wm. John Mure, and Mr. Horace Oecil Monro (one of 
the assistant secreteries of the Local Government Board). The Oom- 
missioners are instructed to inquire and report as to (1) the working of 
the Motorcar Acts, 1896 and 1903, and of the regulations under them; 
(2) the Jaw and practice in relation to motorcars in the principal foreign 
countries ; (3) what smendments, if any, should be made іп the 
Motorcar Acts and the regulations under them; (4) the injury to the 
roads alleged to be caused by motoroars ; and (5) whether any, and, 
if so, what, additional charges should be impcsed in respect of motor- 
cars, and how any money thus raised should be applied. Fall power 
is granted to the Oommissioners to call evidence from any quarter 
whence it is obtainable, to examine books and documents, and to 
personally inspect whatever places they msy deem advisable. They 
are instructed to report with as little delay as possible." Captain 
Oharles Olive Bigham is appointed secretary to the Commission. 

Penmacnmawr.—At a meeting of the Urban District Council a 
proposition was moved that a public meeting be called to consider 
whether an electric railway should be made to the top of the Green 
Gorge, 1,200ft. above the sea. The mountain lands to which such a 
line would give ассевв were, ssid the councillor who moved the resoln- 
tion, the one asset of Penmaenmawr, and they had never been 
properly exploited. Although the Council had almcst reached the limit 
of their borrowing powers, in five years loans would be paid off which 
were now а considerable burden. and they might, perhaps, get from 
the local landowners and others Josns without interest with which to 
make the line, such loans to be repaid at the end of five years, when 
the Council would be in a position to borrow the money. А 60-b.p. 
engine would generate current sufficient to work the line during the 
day and bght the fine new promenade at night, and they had a con- 
venient site for the power-house adjoining the railway station. The 
chairman expretsed the opinion that the line suggested was the one 
thing needed in Penmaenmawr. The resolution was carried on the 
understanding that the committee would draw up a rough ides of the 
cost, route, (to., for presentation to the public meeting, incurring, 
however, only a small expense in connection with these preliminaries, 


Heywood.—<As the result of a lengthy conference between d 
sentatives of the Heywood and Rochdale Tramways Committees, 
weok terms were agreed upon for working the lines in Heywood, the 
arrangement being subject to the confirmation of the respective autho- 
rities. Heywood will pay to Rochdale 44d. per саг mile run as 
working expenses. Receipts earned in Heywood borough will be 
handed over to Heywood, and those earned in Rochdale will be kept 
by the Rochdale authority. The chief point of contention has been in 
regard to the division of the 3d. through fare, It was originally pro- 
posed that 24. of this should come to Rochdale and the remaining Id. 
be paid to Heywood. To this the Heywood representatives offered 
strong opposition on the ground that the distance between the Roch - 
dale boundary and the Heywood Market-place is three furlongs over a 
mile, which is usually regarded as а Id. stage. After a very lengthy 
discuseion the Rochdale representatives conceded the point and agreed 
that the division of the through fare should be on the basis of car 
mileage ran ia each district. Bury had agreed to а joint sub-com- 
mittee to decide npon the details of the service to be run, but Rochdale 
desired, for the first six months after opening, an absolutely free hand 
in working the section, and to this Heywood consented. The delegates 
propose that the sgreement ehsll be for two years, The reconstruction 
of the track in Heywood is proceeding as BET as possible, and it is 
hoped to have the whole of it, from Heap Bridge to the Rochdale 
boundary, completed in November. No cars will ran before then, as 
the Heywood electricity station will not be ready to supply current 
until after the whole of the track is finished. 

Llandudno.—The extension of the powers of the Llandudno and 
Oolwyn Bay Electric Railway Oo. terminated on Aug. 31, and the 
company are negotiating for a further six months. The Urban District 
Council instructed a committee to consider the company's application 
for consent, and at the meeting of the Oouncil last week the committee 
recommended the Council to support the application by the company, 
on condition that the company deposited £1,000 with the Council's 
bankers on or before Sept, 14, such sum to be refunded to the com- 
pany within six months on the production to the Oouncil of two 
certificates, one from the Board of Trade to the effect that the whole 
of the work necessary to complete the undertaking between the 
ро at Rhos-on-Sea and the corner of Mostyn.street and 

loddaeth-street, Llandudno, had been carried out to the satisfaction 
of the Board; and the second, that of the surveyor to the 
Council, to the effect that the terms of the existing agreement, so 
far as they related to the construction of the light railway between 
the points stated, had been duly observed, Should these certificates 


not be forthooming within the six months, then the £1,000 would be 
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forfeited to the Oouncil, In the event of these terms not being сот. 
plied with on or before the 14th inst., the committee recommended 
that an objection to any ex'ension be lodgei with the Board of Trade. 
It was ultimately decided that the deposit of £1,000 should be 
returned to the company on satisfactory proof that £9,0CO had been 
expended between Rhos-promenade and Gloddaeth.street. If the two 
certificates referred to are not forthcoming st the end of the six 
mon в, all rails, plant, eto., in the streets of the town are to be the 
absolute property of the Council. The surveyor reported that the rails 
and sleepers had been Jaid over 24 miles. 

Inquest.—At the London Hospital Mr. Bexter held an irquiry 
concerning the death of John Thomes Evans, sged 37 years, a brick- 
layer, who died from shock and tevere burns received «t the electrical 
aub-station, Whitechapel, in connection with the Urderground 
Railway. Is appears that on the day in question the men enterel the 
high-t-neion chamber for the purpote of removing some iron floor 
реге having previously taken some away two days before, They had 
ifted the plate from the ground when tt ere was a loud тер: rt 
followed by a flash like lightning and the men were at once enveloped 
in flames. At the time it bappened the electrician and the chief 
operator were talking together at the station door. In the course of 
their evidence they toth said they did not see the men go into the 
tension chamber, neither had they any right to do so without 
permission, At the time of the occurrence half the chamber 
would be alive and the other half dead. The iron plate must 
have touched the feeder switch to mske the electrical circuit. 
Henry Tuppin, the foreman, said he gave the orders for the 
men to fetch the plates. He was not aware that it was necesiary to 
obtain permission t» enter the room, neither was he aware of ary 
special danger. He had never received any special instructions, and 
knew nothing about electricity. After farther evidence the coroner, in 
summing up, remarked that it certainly was not 1igbt that men should 
be allowed to go into а place surrounded with all manner of dangers. 
The whole thing seemed carried on with great carelessness, and there 
were nct sufficient precautions taken to prevent accidents. He thought 
the tension chamber ought to be kept locked, and notices posted at the 
entranoe of the station warning people of the danger. It was a new 
system of working, and no doubt better precautions wc u'd be taken in 
the fature, The jury expressed concurrence with the coroner's observa- 
tions, and added that there had been negligence in the matter. In 
returning a verdict of accidental death, they added that sufficient care 
had not been taken to prevent the men entering the chamber, and they 
desired the coroner to draw the attention of the directors to the matter 
to prevent similar accidents, 


LIGHTING AND GENERAL. 


Newquay.—A light and power company hss been registered and a 
aite for the generating etation acquired. 

Heyward's Heath.—The local electric supply company has been 
asked by the Urban District Oouncil to submit terme for electric 
lighting. 

Liversedge.—The Urban District Council have decided to canvass 
the inbabitants with a view to ascertaining the probable number cf 
lighting customers. 

Chelsea ElectricSupply Co. — The directors havedeclared an interim 
dividend on the ordinary shares for the half-year to June 30 of 23, 31. 
per share, or at the rate of 44 per cent. per annum. 

Newonstle.— Ihe Tramway O.mmittee having been allowed t» 
amend their cffer of £15 10е, to £11 per lamp for lighting ce.tain 
stree!s, the gas company are to have a similar option. 

Hammersmith.—The Borough Council has g' ven notice that in 
future the price of eleoti i зігу for lizhtipg purposes to the residents of 
the borough will be гедцс: to a uniform rate of 33. per unit. 

Telegraphic Communication with Japan.—The Great Northern 
Telegraph Оо, notifies that traffic with Japan is sul j ^ t to delay, owing 
to interruption of the cables bet veen Shanghai and Nagasiski. 


London Gazette.—A receiving order has been mide out on debtor’s 
petition in the estate of William Jeff - 1s0n. electrical engineer, carryiog 
on business as J. (Гуз п and Oo. at 69, Skianergite, Darlington. 


Barnsley.—The Town Council have decided to make application to 
the Local Government Board for sanction t» borrow the eum of £3,000 
for the exter s on of main; and sei vices and tLe purchate cf meters. 


South Metropolitan Electric Light and Power Co.—The 
wairants for the psyment of the dividend on the 7 per cent, 
cumulative preference shares payable on the Aug. 51 have been posted. 


Bridgend.—The D'strict Oourc:], on the recommendation of the 
Lighting Committee, have written to the South Wales Ее: t-ical 
Power Oo. with regard to the fl 1:tuations in the pub. ie lighting of the 
town. 

Hove.—The saburb cf Aldrington last week had an electrical supply 
inaugurated, the energy being supplied from the Brighton Corpora. 
tion's new power-house, while the Hove Corporation undertake: tha 
distribution. 

Removal.—The Industrial Engineering Oo., cf Newtcn Ironworke, 
Hyde, manufacturers of electric dynamos, motors, gas-producer plants, 
and pneumatic tools, have removed their head offices to 12, Exchange- 
street, Manchester. 

Ormskirk.—The Urban District Oouncil propose to lease their 
prospective electricity undertaking, for which they have applied for 
ssrction to а loan of £25,000, to the National Electric Construction 
Oo., but the Board cf Trade refuse their consent. The Board intimate 
that the Council akoald seek further parliamentary powers. 

Turbines.— Following upon the electrification of various spinning 
end weaving mills in Lancashire, it is announced that turbines are to 


be tried in certain now factories in course of erection. The Kearsley 
Spinniog Company have decided to place engines of the turbine type 
in the large mill they are building near Bolton, which is to accommodate 
close upon 100,0CO spindles. 

Horsham.— From the accounts of the Urban District Council's 
undertaking for the year ending March 31 we observe that the receipts 
amounted to 22.397 and the working expenses to £1 379, онша 
balance of £1,018. Interest aud sinking fand charges about £779 
and £564 respectively, a> thet there is a alight defisiensy. The figures 
for supply, however, evince а decided upward tendency. 

Eastbourne.—The Corporstion intend to have their pound of 
flesh i.e.. the £10 they have agreed to cor tribute to the Olympia 
Electrical Exhibition is not to be treated as a donation, but is to be 
met by an equivalent in ticket). Apparently the Government have 
refused any payment for telephc ne wayleavee, and the Associstion of 
Municipal Corporations is to be communicated with in view of united 
action. 

New Premises. —Messrs. W. F. Stavley and Oo., 4 and 5, Great 
Turnstile, Holborn, nctify that they have extended their business by 
taking additional premise: at 286, High Holborn, abutting on their 
Great Turrstile works, They have transferred the'r sto wrooms and 
sale brarch of surveyiog, drawing, mathematical, and optical instru- 
menta to the new address, where business will be conducted between 
9 a. m. and 7 p.m. (Siturdays, 9 a.m. to 230 p. m.). Кхрогі and 
country ordera shculi be sent to 4 and 5, Great Turnstile, as before. 


Preston.—At the me ting cf the Town Council the chairman of. the 
Streets Committse moved the aloption of the committxe's recommenda- 
tion that gas be sabstituted for ele tricity in th» publio streets. Не 
stated that, as against the £825 per annum for electricity, the cost for 
gas would be less than £4CO а year. Oouncillor Audrew complsined 
that no intimation of this proposal had been made to the sub com- 
mittee of the Tramways Committee, who had sanctioned a scheme for 
the electric lighting of the power station and the destructor buildings, 
and eventually it wes agreed to refer the matter to a joint meeting of 
the sub-committees of the Tramways and St eets Committees. 


Bermondsey.—At Taesday's meeting of tte Borough Oouncil the 
electric estimates for the year ending March 31 next were adopted. 
Generation oha'g«s are fixed at £6 112, or ·753. рег unit sold, as 
gains: £4,032 epent in the year ending March 51 last ; distribution, 
rates and taxes, mansgemext, s:laries, eatablishment charges, etc., 
£2 558 (51. рэг unit sold). as agai: в 21,182 in the last financial year; 
interest and irstalmect «f loans £3,976, as against £35,164; and other 
obarges a total «f £15 906, as against £10 875. The receipts are 
estimated at £:6 203, as ag inet £12,015; the surplus at £2 502. 
As from O.t. 1 the charge for power purposes will ba reduced to 14d. 
per unit tor the first four hours’ average daily uss of the maximum 
demand ard 3d. after; fer lighting. 61 per unit the fi s; hour and 27. 
after, flat rate 44d. ; and the commiitze express the hope that they 
will be able to make a rebat: of 43. рэг unit on the street-lighting. 
The unit: generated in July, 1905, were 155 500, as against 55 054 iu 
1904, The Loncoa County Council have рее to advance £6,795 
for extensions in lieu of the £7,277 applied for. 


Stook Exchange —The committee hes appointed the 13th inst. 
as a special settliog day for Durham Oollierics Electric Power Oo.'« 
85,102 6 per cent. cumulative preference and participating shsres of 
£1 each, fully paid. Now. 1 to 85 102; London United Tramways 
(1901) further issue of £30),C00 4 por cent. first mortgage debenture 
stock. The committee has ordered the followirg tecarities to te 
quoted in t*e official list: London United Tramways (1901) farther 
issue of £300,(00 4 per cent. first mortgage debenture stock; R ver 
Plate Electric ty Co.’s 119,691 ordinary shares of £1 each, fally paid, 
Nos. 1 to 119 657 aud 120,571 to 120 507. 100 000 6 per cent. non- 
cumulative preference stares of £1 each, fully paid, Nos. 1 to 100 000, 
and £194,684 5 per cent. debenture steck; Anglo-Portuguese Telephone 
Oo.’s £50 OCO 5 per cent. first mortgage detenture stosk ; Kalgoorlie 
Electric Power Co.’s £160,000 5 per cent. A debenture stock, and 
£100,000 6 рег cent. B debenture stock; Rosario Electric O».'s 12, C00 
6 per cent. e imule tive preference shares ot £5 each, fully paid, Nos. 1 
to 12 000, and 8 000 6 per cent. cumulative preference shares of £5 
each, £4 paid, Nos, 12 001 to 20,000. 

St. Annes — A the meetirg of the Urban District Council the 
electiicsl engineer made the tolluw ng report for July: Units gold 
during July, 65,855; units sold to July 31, 1905 175 243; «quivalent 
to 8-с p. lamps connecteJ, 18 908; unite sold per 8 c.p. la ups con- 
nec'ed, 2 51; maximum load—lighting 200 kw., traction 520 kw.; 
total number of conumere, 361. Six applications have b:en 
received for the equivalent of 286 8.c.p. lamps. Arrargemat: 
have been mace wi'h the tremway company for use cf feecer 
cable and installation of the balancer in the company's sut. 
station, and an annual rent of £50 has been agreed upon. It 
was reported that the tramways company were exceedirg the agreed 
maximum demand of 40) ampetcs, The Council decided not to take 
any steps in this connection du ing the present E season. It was 
decided to reply to complaints as to emission of smoke from the elec- 
tricity works that all precautions for minimising the smoke had been 
taken. A letter was read from residents in Queen’s-road asking for 
street lamps t» be erected there, It was re:olved that the matter be 
referred to the Elestric Lightiog Sub. Committee for their considera- 
tion. The question cf charging a reduced price of 4d. per unit for 
public elementary schoo's was considered, when it was resolved that 
the price remain at 511. as heretofore, The electrical engineer was 
instructed to attend in Wolverhampton to witness the tett/ng of the 
balancer at the Electric Corstruction Co.'s works. The district 
auditor having disillowed the expenses of the electrical engineer for 
attending the conference of the Incorporated Municipal Electrical 
Association, it was decided to make ttrong representations to the 
Local Government Board on the importance of Iccal authorities sending 
delegates to such conferences. 
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Llandrindod Electric Light Co. — Mr. Justice Liwrence 
has extended the time during which the registration of certsin 
debentures may take place, the delay in regis'ration having occurred 
through inadvertence, 


“ Ebonestos.”— Messrs. B. Weaver and Co. advise us that on and 
after Sept. 1, 1905, this firm will trade aa the Ebonestos Manu. 
faoturir g Co., 22, Rosoman-street, London, E. O. The personnel of the 
firm will not in any way be altered. 


New Offices.—Mess:s. Baloke and Oo., specialists in water cooling 
plant, of 27, Olement's-lane, London, have opened new offices at New- 
castle end Glasgow, and have appointed Mr. J. E. Weyman their sole 
representative for the North of England and Scotland. 


Swansea —The contract for the work necessary to provide inter- 
communication between the municipal and National telephones at 
Swansea has to be completed in 11 weeks, aud it is confidently 
рле that the long-desired intercommunication will be effected by 

at time. 


Sounthorpe.—At the Urban District Council's meeting, plans and 
вресібзаіхопа for the electric light undertaking were approved. It 
was resolved to submit them to the Local Government Board for 
approval and apply for powers to borrow £4,600 for such purposes, the 
Joan to be payable in 40 years. 


South Shields.—The County of Dorham Electrical Power Dis. 
tribution Oo. made an offer to the Corporation to supply current at 
‘46d. per unit, plus a fixed annual charge per kilowatt, and take over 
the Oorporation’s generating station and equipment at a substantial 
rental. The ffer has been declined. 


Hornsea (Yorks’.—At the meeting of the Urban District Council 
в letter was read from the Post Office in regard to telephone service, 
offerir g a £5 rate on 40 subscribers being obtained, and a £7. 10s. rate 
for а less number. The town has 5,0С0 inhabitants, and is in proximity 
to Hull, It was decided to accept the cffor. 


Cardift.—Telephonic intercommunicition between the two local 
telephone systems will be provided as soon as the necessary apparatus 
can be erected. As soon as intercommuuication can be effeoted with- 
out causing delay in Cardiff district, subscribers to the Post Office and 
National Telephone services will receive notification. 


Windsor.—At the last meeting of the Board of Guardians, the 
clerk reported that the plans with regard to the electric lighting 
scheme at Suoninghill had been received by him, A letter from а 
committee at Sunninghil! asking for permiesion to erect the necetsiry 
s'audards for gas lamps was held over for the surveyor's report. 


Eastern Telegraph Co.—The company notifies th» openiag of a 
telegraph station at Exchange-buildings, Q 1ayside, Newcastle-on-Tyne, 
for the direct trausmiesion of telegrams with all parts of Australia, 
New Zvaland, Ohins, Japan, Straits Settlements, Dutch ladies, 
Philippines, India, the Red Sea, Africa, the Mediterranean, Greece, 
Turkey, Spain, Portugal, and South America, 


BT H. Lamps.—The British Thomson-Houston Oo. will heresfcer 
mske no distinction in price as between their high-voltage and low- 
voltage incandescent lamps. Heretofore a distinction has been gene- 
rally made against the high-voltage lamp in this respeot, and this has 
not inf.cqaently led to complaints from consumers when the supply 
has been changed over from low voltage to high voltage. 


Bootle.—The following new scale, giving a reduction of charges has 
been adopted by the Oorporation: For electric energy supplied for 
lighting, a flit rate of 33d. for each unit used. Corsimers at their 
own request will be charged on the demand indicator system as bereto- 
fore, at the rates of 6d. and 14d. per unit. For power, heating, eto., 
2d. for es ch unit to 500 units a quarter, and 1d. for each unit in єх зеве 
of 500 units per quarter. 


Torquay.—At the meeting of the Town Council on Tuesday, farther 
consideration was given to the report of the Electricity Committ:e 
recommendiog that the generating station should be extended as 
advised by Mr. Waller, the consulting engineer, to provide additional 
energy for lighting, and also for the tramway system under construc- 
tion by the Dolter Co., the total cost of the extensions being estimated 
at £9,600. After some discussion the report was adopted. 


South African Work.—We gather from the British South African 
Export Gazette that an electric light installation for Vryheid is under 
consideration. The Natal Government propose to spend £36,000 on 
new electrical equipment (power, light/ng. and oranes) for the Bluff. 
Owing to the wreck of the Olan Munroe,” fresh orders, it is stated, 
will have to be given out for the machinery for the power-house of the 
Johannesburg electric tramways, LEle3trical traction is to be installed 
at the Rietfontein B" gold mine. 

Chertsey.—The Rmal District Council has received copies of 
resolutions from the Parish Councils of Windlesham and Ohobham 
objecting to the application of Mesirs, Foote and Milne for an electric 
lighting provisional order. The clerk also read a letter from the 
company, in the course of which it was stated that they had given up 
the idea of overhead wires ranning alongthe public roads, and that, if 
requisitioned, they would be bound to lay mains for a general supply 
anywhere within the area, This meets the chief objection of the two 
above Oouncils. 


Mynyddislwyn.—At the monthly meeting of the Oouncil a notice 
with regard to an application for statutory powers by a private com- 
ny to N electricity in the Rhymney Valley was discussed. 
noillor D. Williams said that the Council had had expert opinion 
as to the advisability of the Couucil applying for a provisional order 
for themselves, and he thought, seeing that they had gone so far with 
the matter, they ought to go on with it and not allow themselves to 
be superseded by a company. Eventually the matter was deferred 
for further co tion. 


in the streete. 
there was no difficulty, 


houses meant much expense, and sometimes damege, 


Seaton.—At the last meeting of the Urban District Council, Mr. W. 
Purvis, engineer, of Exeter, appeared before the O.unoil and said he 


intended to apply for a provisional order for the installation of electric 
light in Seator. 
some draft agreement. 
time to consider the matter. 
at once that they would have nothing to do with it, or that they would 
support the s-heme. 
Council wh» were gas shareholders could not spesk or vote in the 
mst'er. 
sha: eboldere, 


He asked the Council whether they would join in 
The Chairman said they would take s.me 
He did not suppose they wished t> ssy 


Mr. Pur vis pointed out that any members of the 


It was atated that all the members of the O.uacil were ges 
This 's hardly а case, howevor, ia which silerce gives 
content. 

Elles mere Port.— А: the monthly meeting of the Urban District 


Council the erection cf tslephone poles in the port wes diser ssed. It 


wis explained that the comp:ny would, as far as possible, fix no posts 
Ia & few cases it was a necessity. Ia Station-road 
Iu Qaeen-street they must fix poles along the 
street, but these would be equare and somewhat ornamental. Unless 
that privilege was granted it would be an impomibility to give the 
telephone service. The length of the poles would make it impossible 
to get thom through some of the pssssges, and lifting them over the 

There were too 
many wires to fix them to the chimneys. It was agreed to help the 
company where ver possible, and permission was given to erect the poles 
slong Queen-street. 

Wembley.—At a recent special meeting of the Ucban District 
Council it was resolved that а special committee be appointed to con- 
sider and report (1) as to the application of the North Metropolitan 
Electrical Power Distribution Uo. and the Mutual Electricity Oo. for 
provisional orders authorising them to supply electricity within the 
urban district of Wembley ; (2) whether it is advisable to apply for a 
provisions] crder and work the undertaking themselves, or enter into 
any arrangement for the same to be taken over by а company ; (5) if 
necesea’y, to inquire into and report upon the terms which either 
company or other companies are prepared to take over the order from 
the Wembley Urban District Council and provide and dis‘ribute elec- 
tricity ; and (4) generally, as to the propcsal to provide the district 
with electiio lighting. 

French Cable Stations in Venezuela Closed.—It is reported 
from Caracas that, in cors:qaence of the judgment of the Federal 
Couit delivered on Aug. 4 confirmirg the dissolution of the contract 
with the French Cable Oo., the Government ordered the company to 
oles all its stations on the cosst from the 5th inat, The cable can now 
be worked only between La Guayra and New Vork. Communication 
with the interior will be maintiipel by the National Telegraph at the 
rate cf one bolivar a word. The decision is provisional pending the 
arrival of M. Bosquet, the cable administrator, who is expected on the 
27ch inst. M. Brun, the company’s representative, has asked without 
avail for the p s*ponement of the closing of the stations until 
M. Bosquet's arrival. He has acoordiogly communicated with the 
French Government and with the Legation here. 


Shrewsbury.—At the meeting of the Town Council the Lighting 
Committee 1eported that the number of units of electric current sold 
iu the March quarter was 118 801, an inorease of 590 on the corre- 
sponding quartier of last year; and in the June quarter the sale waa 
61,732 units, an increase of 6,671, equal to 12:1 par cent. The altera- 
tions and extensions sanctioned by the Council, tor which tenders had 
been accepted, were well in hand, Ihe new boiler and the works in 
connection with the fixing of the covered tanks were completed, and 
the other work was being pushed on with all speed. The committee 
had for some time had under consideration the desirability of eccuriog 
a larger day load, and with this object in view had considerably 
reduced the charge for electricity for mot.ve power, and in this way 
they hoped to hava a considerable increase in the number of power 
consumers, The report was adopted. 


Hanley. —The Electri: L'ghting Oommittee learn that the Fenton 
Urban D strict Council have come to the conclusion that it would not 
be a profitable undortakiog on their part to go to the expense of laying 
down mains and cables for th» purpose cf electricity in bulk being 
supplied for distribution in their district. It was decided that Mr. 
О. Н. Yeaman te authorised to lsy mains to enable electrical energy to 
be supplied to Oauldon-road and Wellington schools. The terms for 
supplying the new post office with electricity have been referred to a 
sub committee, At the same meeting the elestrical engineer reported 
that he had found, upon examining some of the old solid mains, that 
the wood troughing had perished, and that as such material could not 
be expected to have a long life where laid in made-up ground, he 
recommended that in future meins be laid solid in earthenware 
troughiog, and that for spsre ways insulating pipes be laid when the 
ground is open to me»t futute needs. 


Burslem.— The Town Council hava recently completed the erection 
of electricity and refuse destructor works, ай a cost of between £30,000 
and 240 000. From these works the Corporation, under an arrapge- 
ment with the Tunstall Urban District Oouncil, propcss to supply 
electric current for lighting power in the Tunstall district as well as 
in their own borough. Ол Tuesday afternoon the dual works were 
formally opened by Mr. Robert Heath, high sheriff of the county. 
The members of the Town Counsil, Tanstall District Council, Wol- 
stanton District Ocuncil (в portion of whose area is also to be 
lighted from the electricity works), aud a number of invited guests 
assembled at the town hall and proceeded to the works, which were 
formally declared open. Mr. Ashton Bremner, the borough electrical 
engineer, having given a short description of the works, the party 
returned to the town hall, where lancheon was served, and a number 
of eongtatulatory and complimentary speeches were made, 

Wrexham.—At the last meeting of the Electricity Supply Oom. 


mittee the borongh electrical engineer reported as follows : Total con. 
sumption in units for July, 1905, 52,556 ; July, 1904, 29,143. Total 
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number of consumers July, 1905, 186 ; July, 1904, 138, The following 
statement of cost of extension scheme was laid before the committee: 
Amount included in loan of £5,600 for extension of cables, being the 
estimsted cost of the original scheme, £5,514. Oost of extension work 
to dat:: on works included in revised scheme, and on works in addition 
to above (Norman.-road, Lord-street, etc.), £3,583. Amount raised in 
excess of sum expence), £1,931. Expenditure to date below revis:d 
estimate, £1,111. A sum of £814 will be available for connection of 
future consumers on the rcut» of extersions. The borough electrical 
engineer is to aszertain the number of gas lampe between points where 
incandes zent lamps have been placed, and report as to the cost of pro- 
viding means of street lamp lighting with electricity throughout. 


PROVISIONAL PATENTS, 1905 


Ava, 28. 

Improvements ia stopping tramway motor and like 
road vehicles, William Henry S'eep and Oharles Robert 
Everton, 4, S mtha treet, Finsbury, London. 

Improvements in automatio telephone exchanges. 
Charles Mark J cobs and Arthur Harold Nicholson, Birkbe3sk 
Bank-ctambers, Southampton - buildings, Ohancery - lane, 
London. 

Improvements in and relating to electric cells or 
galvanic elements and to switching devices for con. 
trolling the connections of the same. Heir rich Stern 
and Gustav Engicch, Thanet House, Temple Bar, London. 
(Ocmplets specification) 

Ava. 29. 

Improvements in fittings and accessories pertaining 
to electrical incandescence lamps and the like. 
Walter Reginald Lambert, Birkbeck Bank-tuilding, High 
Holborn, London. (Complete spccification. ) 

Improvements in electric meters. The British 
Thomeon-Houtton Company, Limited, 835, Oannon-street, 
London. (The General Electric Company, United States.) 

Improvements in alternating. current electromotors. 
Albert Henry Midgley and Benjamin Reed, Norfolk House, 
Norfolk-stre.t, S:rand, London. 

Improvements relating to electrio lamp holders James 
Paterson, 18, Southampton-buildinge, Obancery- lane, London. 

Au improved alternating-current commutator machine, 
Emil Korrodi, 6, Lord-atreet, Livergool. 

Ava. 30. 

Improvements in electrically-driven grinding attach- 
ment for metal-turning lathes. Henry Humphrey”, 
William Humphreys, and Albert Humphreys, Horsedge 
Electric Worke, Oldham, Lancashire. 

Improvements in polarised electromagnets. William 
Drury, Prince s road, Teddington, Middlesex. 

Improvements in telephone spring jacks. William 
Aitken, care of British Insulated and Helsby Cables, Limited, 
Е ige-lane, Liverpool. 

Ava, 31. 

Improvements in and relating to car brakes. William 
Sears Washburn, Old South-building, Boston, Massachusetts, 
United States. (Oomplete specification. ) 

Improvements in automatic signalling and train- 
controlling systems, Henry MacDavenport, 31, Bedford- 
sti est,. Strand, Londov. (Date applied fcr under Patent; 
Act, 1901, Sept. 8, 1904 being date of applies tion in United 
States). (Oomplete specification. ) 

Improvements in electrical tractors. Lén Gerard, 
4, South-street, Firstury, London. 

Improvements in dielectric separators. Alfred Julius 
Boult, 111, Hatton-garden, London. (Henry Moore Su ton, 
Walter Livingston Steele, and Edwin Goodwin S:eele, United 
States.) (Oomplete specification. ) 

SEPT, 1. 

Accumulator. Henry Warren and Gustave Busschote, 131, 
St. Domingo-road, Liverpool. 

Improvements in connecting wires to bindicg posts in 
electric batteries. William Mills, 77, Oolemore-row, 
Birmingham, (Oomplete specification. ) 

Improvements in or relating to electromagnetic switehes 
or other electromsguetio meobaniam. Michael Bit 
Field aad Е -rranti Limited, 111, Набор. реа n, London. 

Improvements in refining or purifying indiarubber, 
gnttaperoha, balata, and the like. Hubert Price, 4, 
South street, Finsbury, London. 

Improvements in the electrolytic production of copper 

Wire strip or the like. Sherard Osborn Cowper-UVoles, 
4, South-s:reet, Finsbury, London. 

Improvements in sound transmitters. Henry Harris 
Like, 7, Southampton.buildings Chancery-lane, London. 
(Submarine Signal Company, United S:ates) (Oomplete 
specification. ) 

Improvements in or relating to the means for auto- 
matically operating the points or junctions and 
awitches of tramways for the cars or vehicles travel - 
ling thereon, Frederick William Constantine, 8, Quality- 
court, Ohancery-lane, London. 


17877. 


17380. 


17103. 


17433. 


17447. 


17468. 


17473. 


17495, 


17:21. 


17531. 


17537. 


17572. 


17624, 


17643. 


17653, 


17674. 


17679, 


17699, 


17717. 


17720, 


17733. 


17781. 


17737. Imprevements in and relating to the depesition of 
metals, Iron Esser I«wis and Jan e Albert Corey, 27, 
Ohancery-lane, London, (Complete specification. ) 

17740. Apparatus for exploding mines by means of electrical 
waves, Ferdinand Sshreider, 6), Queen Victoria-street, 
L' nion. (Date applied for under Patents Act, 1901, Ost. 25, 
1904, beicg date cf application in Germany.) (Oomplete 
t pecification. ) 

17742. Improvements in artificially-cooled electrical machines. 
Franklin Wise Howorth, 46, Lincoln’s-ian-fields, London. 
(The Maschinenfsbrik Oerlikon, Switzerland.) 

BSzrT. 3. 

17768, Improvements in and connected with signalling 
arrangements for clectric tramway systems, railways, 
and the like. Nehemish Norris, 5, John Dalton-street, 
Manchester. 

17764. Improvements in fittings or appliances for use in 
connection with eable-suspended electric lamps. 
Frederick Errest Spittle, 24, Temple row, Birmiogham. 

17772. Au electric signal indicator for railway engines. Arthur 
John Hayter, 39 Heith&eld South, Twickeohim, 

17800. Improvements in safety fuse apparatus for electrical 
installations. Josef Hartig, Birkbeck — Bank-obambtrs, 
Southampton-buildings, Ohancery-lane, London. (Oomplete 
specification. ) 

17803. Electrio reproduciog apparatus for use with phono- 
graphs, gramophones, and the like. Philip Davenport, 

522, Bigh Holborn, London. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Sept. 21, 
1904. 

Manufacture of electrodes for eleotric accumulators, 
Druno. 

Means for maintaining in juxta-position like poles of 
relatively movable magnets or magnet systems, 
Gercke. (Rights under Patents, etc., Act., 1901, not granted.) 

Apparatus for transmitting and receiving messages 
and the like. Donlevy. 

Terminal connections for electrical wires. Me De mott. 

Iaternal insulation of tubes and fittings for electric 
conduits. Taylor. 

gi rca for supplying alternating electric current, 

erry. 

Starting resistances for electric commutator motors. 
Latour, (Date applied for under International Oonveation, 
Spt. 16, 1903 ) 

Vapour electric apparatus for rectifying and other 
purposes. Oarolsn. (General Electric Oompany.) 

90826. Seats for use iu exposed situations such as the roofs 

of tramcars and elsewhere. Wetherell and Smith. 

21144. Electric lighting of trains, Leitner and Lu as. 

22511. Blowing magnet arrangement for arc light lamps. Beck. 

22659. Manufacture of composition or compound for brushes 
of dynamo-electrio machines, for bearings, aud for 
other articles. Morgin Crucible Company, Limited, and 
Spiers, 

Marine oompass. Thcmeon, Baron Kelvin, Kean, and 
Kelvin and James Whit», Limited. 

Electric power transmitting mechanism applicable te 
motor vehtcles and other similar purposes. British 
Thomson-Houston Company, Limited, and Hoppe. 

93015. Devices for automatically operating the points and 
switches of electric and other tramways and the like 
from the vehicles. Jones and Jones. 

Contact breakers for overhead systems of eleotric 
traction. Mitchell. 

Magneto electric apparatus for ignition purposes in 
connection with internal-combustion engines. Holder. 

Magnetic brakes for railway and other vehicles, Brs un. 

Electric accumulators. Mouterde. 

Apparatus for raising and lowering electric arc lamps. 
Мао”. 

Space telegraphy. Stone. (Dat applied for under Inter- 
national Convention, Feb. 15, 1904.) 

1905. 

Vapour eleotric apparatus. Krub. (Date applied for 
uncer International Convention, Jan. 9, 1904.) 

Сир or apparatus for the screwing up or the removal 
of the nut or ring used for securing the shade or 
re flector to eloctrio lamp-holders. Parry. 

Dynamo electric machines. Sərveau, (Date applied for 
ut der Iaternational Convention, Jan. 26, 1904.) 

Construction of double-decked tramoar and other 
aimilar vehicles, Da Macedo. 

Carbon brush-holders for dynamo-eleotrio machines 
and apparatus. Zingelmann. 

5371, Methods of and apparatus for insulating electrical 

conductors. British Thomson-Houston Oompany, Limited. 
(General Electric Oompiny.) 


11920. 


16760. 


18434. 


18996. 
19433. 


19748. 


19832, 


20553, 


23817. 


23093. 
23438. 


23880. 
24166. 
24828 


370. 


1243. 


1560. 
28832. 


3135. 
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5680, Drums or reels for electric cables, St. Helens Cable 


Oompany, Limitsd, and Kenyon. 


mobile vehicles and boats. 
Automobiles La Megaetique.“ 
International Oonvention, Ost. 24, 1904.) 
коке ods of receiving and indicatiog elcotrical impulses 
roy. 
April 8, 1904.) 


Soc. en Participation des 


of bleaching liquors, Kother. 


upon the slot conduit system, Oonnett. 
under International Convention, May 18, 1904.) 
Roos, 


tric telegraphs. Duoretet. 

10828. 

other power, 

Orosthwaite. 
Telephone exchange system. Danbar. 
Portable electrical measuring instrument. 
Electric tremblers. Minoggia and Mire. 

under International Convention, June 13, 1904.) 
Electric farnaces, Girod. 


and runway for same, 


11890. 
11673. 
12284. 


Bourgeois. 


14333. 


15590. 
the slot conduit systom. Oonvett. 


15752. Self-releasing brake handles for electric tramcars and 


other vehicles, Belmondo. 


COMPANIES' STOCK AND SHARE LIST. 


Amount 


Commereial and Industrial.— £ g 
Alliance Electrical Co., 5 per cent. Cam. Pref., Nos. 1-70,000 ; 23 
Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-125,000 1 7/16-9/16 
British Insulated and Helsby Cables, Ord., 1-100,000...... § ДУ 

6 per cent. Cum. Pref., 1-100,000 ........... .... б 94-€ 
—— — 44 per cent. Mortgage Debentures .............. 100 103-116 
British Thomson-Houston Co , 44 per cent. lst Mort. Deb. 
Stock, Кей........................................... 100 99-101 xd 
British Westinghouse Elec. and Manuf. 6 per cent. Pief., 
© 275,001-375,000 ...................................... 24-28 
4 per cent. Mortgage Debenture Stock .......... 85-89 
Brush Electrical Engineering, Ordinary, Nos. 1-105,731 2 4-2 
—— Non. Cam, 6 per cent, Pref. .................... 2 11-11 
— — 4} per cent. lst Debenture Stock ................ 100 93 xd 
— —— 4} рег cent. 2nd Debenture Stock................ 100 78-81 
Callender's Cable, Рређепіагез............................ 100 1084-1104 
— p EY als hee ae eser 5 10-11 
d per cent. Pref. ................................ 5-5} 
Crompton and Со. ...................................... 3 1-13 
5 per cent, Debenturess 100 . 95-100 p.c. 
Edison and Swan United, '* A" Shares, 1-99, 21 5 14-18 
“ A” Shares, 01-017,139 ........ 5 2-24 
——-— $ per cent. Debenture s 100 89.94 
4 per cent. Deb. Stock, Red. .................... 100 85 £8 
Electric Construction, Nos. 1 to 112,100 .......... ...... a 11/16-15/16 
7 per cent, Cumuiative Pref. .................... 2 13-24 
4 per cent. Perp. lst Mort Deb. ................ 100 92.95 
Ferranti Limited, 5 per cent. 1st Mort. Deb. Stock, Red. 100 90-93 
General Electric Company (1900), 5 per cent. Cum. Pret... 10 94-10 
— —— 4 per cent. 1st Mort. Deb. Stock ................ 100 97-101 
W. T. Henley's Telegraph Works, Ordinary .............. 6 12 13 xd 
44 per cent. Ргеѓегепсе.......................... b (1.59 xd 
44 per cent, Debentures ........................ 100 109-111 xd 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 .. 15-16 
4 per cent. Debentures.......................... 100 .. 100-1 
Parker, Thos., Limited, Ordinary ........................ 10 10-104 
Telegraph Construction and Maintenance................ 12 244-56 
5 per cent. Bonds .............................. 100 102-16 
Heetrie Lighting and Supply.— 
Bournemouth and Poole, Ordinary ..................... . 10 . 2123-125 
— — 44 per cent. Cum. Pref., 7,501-15,000 ............ 10 . 93-104 
6 per cent. Cum. Second Pref., 15,001-22,500 .... 10 11-12 
—— 4) per cent. Debenture Stock, Red .............. 00 1C6.1(8 
Bromley (Kent) Electric Light and Power o. Б: uu a 
—— 4; рег cent. Ist Debenture Stock, Red. .......... 100 .. 104-107 
Brompton and Kensington, Ordinary .................... 5 .. 91-104 
om 7 per us 5 A N 500% : : 94.97 
cutta Electric Sup orp., Ordinary, Nos. 1-60, - У - 
Nos. 60,001-30,000 JJ PO qiie detta patat O 4 9-94 
Cambridge Electric Supply Company, £10 Ога. ........ ; 124-15 


8 
lectric Supply, 4 per cent. Guar. Deb. Stock .... 100 .. 105-1 


Charing C West End, and City Electri ly, Ord 
ross, West , An y Electric Supply, $3 
, ³ ov wt 8 61-71 
44 per cent. Cum. Pref., 1-80,000 ................ 9: у, 6457 
——— per cent. Debenture Stock, Red. .............. 100 .. 105-5 
—— — “City Undertaking,” 44 p.c. Cum. Pref., 1-40,000 5 43-5 
— ditto (1903) 40,001-80,000.......... 5 44-5 
Chelsea Electricity Supply .............................. 5 6 64 
44 per cent. Debentures ........................ 100 108.110 
City of London, Огйшагту................................ 10 108-114 
6 per cent. Cumulative Pref..................... 10 13-14 
5 per cent. Debenture 3tock .................... 00 123-127 
cent. 2nd Deb. Stk. Prov. Certa. (all pd.) ., 100 103-105 
@ounty of don Electric Supply, Ordinary ............ 84-9 
per cent. Cum. Pref. .......................... 12-124 
44 per cent. Debentures Prov. Certs. All pd. Rd. 100 111-114 
—— 44 per cent. 2nd Debentures Prov. Certs. ........ 103-105 
Edmundsons’ Electricity Corporation, Ordinary, 1-50, 000. 5 .. 53-64 
per cent. Cum. Pref. .......................... .. 61/16-6 5/16 
44 per cent. First Mort. Deb. .................. . 106-108 


Electric Lt. & Traction Co. of Aust.,6 
tock, 


c. Cm. Pf., 1-30,000 
—— per cent. Debenture 3 l 


LE % „„ „„ % „ „ осе ae 


aban 


Electromagnetic apeed gear applicable mainly to auto- 


(Date applie 1 for under 


(Date applied for under Iaternational Convention, 
Electrodes for clectrolysers used in the manufacture 
Points or switches for electric tramways working 
Кеовітега for electric waves. Schifer. (Date applied for 
Electromagnetic ignition device for explosion engines. 
Syatem or apparatus for automatically releasing olec- 


Overhead travelling hoist or jenny for electric or 
Peake and 


(Date applied for 


Points or switches for electric tramways working ороп 


Name, Amount Last price. 
paid. 
£ £ 
Folkestone Electric Supply, Ord. Nos. 1-10 000 .......... 5... 51-5} 
cent. t Deb. Stock, . 100 .. 102 
Havana Electricity, 1-15,000 ........................... с. 10... 94-104 
Hove Electric Lighting, Ord., 1-13,000 ........ ........ 5... 728 
Isle of Wight Elec. Lt. and Pwr., 44 p c. Db. Stk. Red. .... 100 .. 100-1 
Ka rile Blectric Power and Lighting, 6 per cent, Cum. І 
е $ 4'AUVQUAT аео еее ооо оо „„ „„ „„ oe s 
Kensington & Knightsbridge Elec. Lt., Ord., 1-21,000 .... 5 13 122 
Kensington and Knightsbridge and Notting Hill, 4 per 
cent. Debenture Stock Reet. 85 97-100 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 .. 93-104 
London Electric, Ordinary .............................. » 2-24 
„ per cent. Рге!................................. . 4 5À xd 
4 per cent. lst Mortgage Debenture Stock, Red... 100 .. 99-102 
Metropolitan Ordinary, 100,001-300,000 .. ............... .. 104103 
44 per cent. First Mortgage Debenture Stock.. . 100 .. 109-115 
44 per cent. Cam. Pref. ........................ 5 42 
34 per cent. Мо e Debenture, Red........... 100 9 101 
Midland Electric Power Dis., 44 p.c. Ist Mort, Deb... .. — 100.102 p.c 
Newcastle-upon-Tyne Electric Sapply, Ordinary, 1-57,0.9 5 73 84 
du., 57,0.0-75,000 ..................... prede 5 73-94 
5 рег cent, Pref , 1-57,00) ...................... 5 664 
do., 57,0 0-75,0.0 11 y We arene Gist 5 6-6 
Notting Hill Electric Lighting ꝗ 0 14-1 
т cent. First Mort. Debs. Nos. 1-500 (Reg.) . 100 100-102 
Oxford Electric, Ordinary, 1-96 and 40-14,310 ............ 64-7 
4 per cent. Debenture Stock .................... 100 98 190 
Royal Electrical Company of Montreal, 44 per cent. First 
Shares Mortgage Debentures . ...................... 100 101-104 
Smithfield Markets Electric Supply, Ord. 1-12,000 ...... 5 21 2} 
— r cent. Debenture Stock 100 7640 
South London, Ordinary ................................ 5 us 112 
South Metropolitan Electric Light and Power, Ord. ...... 1 .. 13/16- 5/16 
7 per cent. Cum. Pref. .......................... l .. 1-13 xd 
—— — 44 per cent. Ist Mort. Deb 100 106-109 
Ditto, June, 1904 .............................. — — 
St. James's and Pall Mall, Ordinary, 101-20,080 .......... 5 134144 
———7 per cent. Prell 5 9 
—-— 34 per cent. Deb. ............ VFC 100 67 99 
Urban Electric Supply Co., Oruinary, 8-30-007 .......... 5 45-4 
5 per cent. Cumulative Preference, 50,001-80,000 5 $ 
Westminster, Ordinary ....................... .......- 5 1245 
——— 5 per cent. Cum. Pref., 110,1)1-138,251.......... 5 64-63 
Electric Tramways.— 
Anglo-Argentine, 54 per cent. Cum. Pre f., 1-260,007 ...... 5 ; p Ej 
uc VEU . . . TT . 48 
Permanent 6 per cent. Debenture Stock, 18£8.... 100 .. 141-144 
Auckland Elec. Trams., 5 p.c. 1st Mor. Deb. Stk , Red. .... 100 101-106 
Barcelona Tramways, 0rd.,1-20,000 .......... ........... 10 151-141 
——— per cent. Cum. Pref. Shares, 1-10,000 .......... 10 9,-10 
5 per cent. Deb., Red., 1-600 .................... 100 98-101 
— —— 44 per cent. Red. Deb. Stock... ................ 100 97-102 
Bath Elec. Tramways, Ld., Pref. Ord. Shs., 75,001-150,606.. 1 $l 
5 per cent. Cum. Pref. Shares, 1-59,394 T 1 15/16-1 1/16 
Blackpool and Fleetwood Tramroad .................... 10 13g 1354 
Brisbane Tramway Invest., Ord , 1-75,000 ................ 5 1-14 
— —-— 5 per cent. Cum. Pref., Nos. 1-75, Ob 5 3.80 
Чч per cent. Deb. Stk., Red., Prov. Certs. ail pd.. 100 95- 
British Columbia Electric Railway Co., Ord. Def. ........ 100 111-114 
——— Ord. Pre . 101-104 
— 5 per cent. Cum. Perpetual Pref. Stock.......... 100 102-105 
——— 44 per cent, 1st Mt. Debs., Nos. 1-6,250, of £40each 40 103-105 p.c 
44 per cent. Vancouver Power Deb......... Nu 100 98-101 
British Electric Traction, Ord. 1-300,000 & 60,001-90,000 .. 10 8-84 
6 per cent. Cm. Pl., 30,001-60,000 ................ 10 104-11 
— -5 per cent. Perpetual Debenture Stock 100 123-125 
44 per cent. 2ad Deb. So kk. 100 98-100 
Buenos Ayres and Belgrano Tramm .. 5 55, 
——— “A” 6 per cent. Cm. Pf., 1-400000 ................ 5 .. 44-53 
“В” 6 per cent. Cm. Pf., 1-27,500 ined dua ov ane A 9 .. 42 54 
6 per cent. Deb. Stock, Кей. ................. .. 100 .. 108-107 
Prov. Cert., all paid ............................ 100 102 106 
Buenos Ayres Electric Trams., 5 р c. Deb. Stk., Red. .... 100 97-99 
Calcutta Tramways, 1-102268 ............................ 5 x 104 
44 per cent. 1st Deb. Stock, Rel... 100 107-103 
Cape Electric Tramways, Nos. 1-480,000 .................. 1 1414 
City of Birmingham Tramways, 5 per cent. Cum. Pref. .... 5 MZ 
4 per cent. 1st Mortgage Deb., 1-3000 (1917) ...... 190 99.102 
Colombo Electric Tramways and Lighting, 5 per cent. lst 
M Debenture Stock, Кед, .................... 100 103-105 
Cork Electric Tramway and Lighting Co., Ordinary ...... 10 134-145 
——— 6 per cent. Cum. Pref. .......................... 10 15-16 
4 per cent. Debenturmes 00 101-102 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 ...... 10 134-144 
6 per cent. Pref., Noe. within 1-00, O0 10 15-16 
5, per cent. Mort. Debs., 1-5,000 Red. ............ 100 94-97 
Imperial Tramways, Ordinar ggg al . 18-19 
6 per cent. Cum. Pre i. all. 14-144 
44 per cent. Deb. Stock. q 100 1C8-110 
Isle of Thanet Electric Оташ назе and Lighting, 5 per c. 
Cum. Pref., Nos. 50,001-60,000 ........................ 3 
4 per cent. 1st Mt. Db. Stock, Red. .............. 100 
Kidderminster and District Lighting and Traction, Pref... 5 8 8 
London United Trys. (1901), 5 per cent. Cum. Pref......... 10 93 104 
4 per cent. 1st Mt. Dh. Stock, Rede.. 100 .. 89.102 
Madras Elec, Trams. (1£04), 5 per cent. Deb. Stk, Rd. .... 100 .. 103-105 
Metropolitan Elec. Trams., Defd., 1,000,001-1,314,016 ... l 42 4 5/16 
— — 9 per cent. Cum. Pref., 500,001-1,000,000.......... L 2. :1 1/16 
——— 44 per cent. Deb. Stock, Red.... 100 .. 1051 
Milwaukee Electric Rail and Light 5082 cent. U- yr Cons. 
Mort. Bonds, 1926, 1-5, 500 and 7,001-8,000............ 000 . 105-107 
Montreal Street Rail, Sterling 5 per cent. (Mort.) Deb., 
, fd hats Da hee нна Da OE a .. 101-104 xd 
— — sterling 44 per cent. Deb., 1922, 601-2,000 ........ . 102-103 
New COEM. йо, 6 per cent. Cum. Pref., 1-10,000 and i 
э е ЧУУ Cl „„ э о э о оо өө ээ оозе аева ее ee i- 
Oldham, Ashton, and Hyde Tramway, Ordinary .......... 10 12 t 
5 per cent. Cum. Pref. .......................... 10 . 93186 
Perth Elec. Tramways (W. A.), 5 per cent. 1 Mrt. Deb. Sk... 100 105-1 
Potteries Electric Traction, Ordinary, 20,001-40,000........ 10 82-91 
о per cent. Cum. Pref., 1-20, 00 10 , 9-94 
r cent. Debenture Stock .................... 100 .. 101-104 
South Lancashire Electric Traction and Power Company i 
А АГУ os tans sie Dow sd CRY A 
£101,132 6 per cent. Preference .................. 1 
— —- £597,170 44 per cent. Debenture Stock 100 p.c, 100 p.c 
Electri& Raliways.— 
Central London, Ordinar jj 100 .. 90-92 
4 per cent. Pref. 66 2 6 „ 66 „„ „ „6 „„ „ „6 е „ 6 „% „%% „% „%%% ое 100 oe 101-103 
— 95 95 deferred "96059020 9020059299€2€0€928 eee 100 ae 77.80 
——— 6 p.c. Deb. Stock (Prov. Script Certa., fully paid).. 100 .. 111-113 


860 THE ELECTRICAL ENGINEER, SEPTEMBER 8, 1905 


Name. Amount 


pald. A price. Name. paid. Last price. 
City and South London, Consolidated Ordinary .......... 100 40.42 Telephones. — 2 2 
—— — per cent. Debenture Stock .................... 100 107-110 
5 per cent. Pref. Stock '91........................ 100 118-121 National Telephone, Ргеќегтей............................ 100 1104-1114 
— $3 i 55 ue. hehe 100 117-129 Deferred Stockcknnnmnnn ee een .. 100 1074-1094 
үт T VI wen decida s 100 113-116 —— 6 per cent. Cum. First Рееѓ ...................... 10 134-144 
Liverpool Overhead, 5 per cent. Pref. .................... 10 10 104 — 6 percent Cum. Second Ргеѓ..................... 10 -13 
——— Ordinary, 1-50,000................................ 10 SER —— per cent. Non. Cum. Third Prell... 5 58-5 
——— per cent Mortgage Debentures, Red., 1-1,700., — — — 34 per cent. Deb Stock, Red. .................... 100 994-1014 
Underground Klectric Railways of London, 5 per cent. —— 4 per cent. Deh. Stock Rel.... 100 .. 101-106 
Profit-Sharing Secured Notes — 364.93, Oriental Telephone and Electric Company ................ 1 ..136-15/16 
Waterloo and City, Ordinary ....................... e... 100 9)-92 6 per cent. Cum. Pref. .......................... 1 ..13/6.15/16 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Traffic Returns for Increase or Miles of Accounts for t year. | 
week. | decrease unes "ida | Bi ET 8 4 ан 
S e eee ee d Е Бе А " г Бера per A p 
Curreut Total | Passengers | Car miles as- ar e of | mile. 
Ending | 1905. | 1904. | Week. year. | 1905. | 1304. | Ending frecelpts carried. run. v'nger| mile. | track. 
£ С f 2 | d. 4. £ d. 
Aberdeen Corporation .......... Зер. 2) 1,519 | 1,695 | - 174 — Al 253 203 May 31| 64,071 | 15,530,351 | 1,379,725 | 0-98 1114 | 2,512 | 6°45 
Ayr Corporation Aug. 26 424 405 | + 21 — 8 8 „ 15| 14,328 3, 316 380 353,945 1 971 | 1,830 | 916 
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NOTES, 


Electricity and Sanitation.—In a report to the 
Poplar Borough Council, Dr. F. W. Alexander, the medical 
officer of health, suggests the manufacture of a disinfecting 
flaid by electrolysing sea-water or artificial salt water. The 
action of the electric current changes the chlorides into 
hypochlorites, powerful deodorants and disinfectants. 
Farther details of the proposed equipments are given else- 
where in this issue. 


New Pablications.—Mossrs. Harper Bros. are about 
to publish an addition to their list of electrical hand-books 
a volume entitled Practical Electric Wiring for Lighting 
Installations," by C. C. Metcalfe, of the Manchester School 
of Technology. The book, which is fully illustrated, is 
written for foremen, wiremen, and students, and for those 
who wish to acquire a practical kaowledge of wiring, 
jointing, and fitting for the installation of electric light. 
The price is 5з, net. The Journal of the Western Society 
of Engineers (Chicago) dated August contains papers on 
"By-Prodaets of Coke Ovens,” by W. H. Blauvelt; 
“Experimental Determination of Air-Gap Reluctance,” by 
Chas. Н. Smoot; “The Division Engineer in Railway 
Work,” by W. Beahan; and "Sieam.Turbines," by Prof. 
Storm Bull. 


Underground Telegraphs —А the meeting of the 
Middlesbrough Chamber of 'Commerce a letter was read 
from Lord Stanley stating that, though it was true that 
hie predecessors and himself had contemplated an under- 
ground line from Leeds to Newcastle as & future develop- 
ment of tbe underground scheme, there was no iutention at 
present to proceed with such an extension, as there were 
no fands available for the purpose. His lordship added 
that, so far as he was aware, telegraphic communication 
from Newcastle had not been entirely stopped by storm, 
and there had not, as alleged, been occasion to send 
telegrams from Newcastle to London by way of Copen- 
hagen, except in a few instances. The secretary averred 
that Lord Stanley was incorrect on this latter point, so 
that either there must be a difference of opinion as to what 
constitutes a “few” instances, or one wide or the other 
must be misinformed. If the error rests with St. Martins- 
le-Grand, it is to be hoped that the Chamber will continue 
their agitation for an improved service. 


Dissociation of Ternary Electrolytes.—In the 
Zeitschrift Elektrochemie Mr. G. Kümmell contributes a 
reply to the criticisms of Drucker, and an abstract of his 
reply appears in the Journal of the Chemical Society. The 
author shows that the depression of freezing point produced 
by a mixture of magnesium and potassium chlorides is 
almost equal to the sum of the depressions of the separate 
salts. Hence it is probable that complex ions are not 
formed from these salts. The E.M.F.’s of cells consisting 
of two calomel electrodes, one with potassium or sodium 
chloride, the other with magnesium chloride solution, are 
shown to be 0:004 and 0'002 volt respectively when the 
solutions are isohydric. This confirms the view that the 
concentrations of the chlorine ions in these isohydric solu- 
tions are the same, the small E.M.F.'s observed being due 
to the different mobilities of the Na: or K ions and the 
MgCl: ions. Drucker’s method, based on the depression of 
freeziog point, is only exact when applied to very dilute 
solutions. 16 has also the disadvantage of giving the ionic 
concentrations only at the freezing point, and is, therefore, 
unsuitable for electrolytes the dissociation of which is much 
affected by temperature. 


Icemaking by Eleotricity.—The Cataract Ice Com- 
pany have installed at Niagara Falls an electrically-operated 


icemaking plant, a description of which appears in the 
Scientific American. The machinery installed comprises a 
100-h.p. 2,200-volt Westinghouse induction motor to 
operate an ammonia compressor, and smaller motors for 
the air compressor, brine pump, and crane. The tank is 
divided into eight compartments, each containing four 
plates. One of these eight compartments is emptied daily, 
eight cakes of ice being taken out, each of which latter 
weighs about four tons, or showing a daily capacity of 
32 tons. The water, which is supplied from the city mains, 
is filtered before passing to the freezing compartments of 
the tank. In the operation of the plant, the anhydrous 
ammonia is compressed, and thereby heated and converted 
to a gas. It then passes to a condenser, where it is brought 
into contact with cold water, thus reducing it in tempera- 
ture to the temperature of the water, and conveying it 
back to a liquid. It is then expanded into the freezing 
coils, which are encased in the freezing plates. These plates 
being submerged in the water the ice forms on the outside, 
and after a period of eight days this cake of ice is complete. 


Magnetic Observations.— The British Association 
appointed Sir W. H. Preece (chairman), Dr. R. T. Glaze- 
brook (secretary), Prof. W. G. Adams, Captain Creak, Mr. 
W. L. Fox, Principal Sir Arthur Riicker, and Prof. A, 
Schuster to co-operate with the committee of the Falmouth 
Observatory in their magnetic observations. A review of 
the investigations was presented to Section A at the South 
African meeting of the association. The results of the 
observations daring 1904 have been published in the 
annual report of the National Physical Laboratory, and are 
very satisfactory. The vertical force curves have been 
measured for the first time, and the results for 1903 ənd 
1904 are given in the report. Dr. Chree has published 
" An Analysis of the Results of the Falmouth Magneto- 
graphs on Quiet Days during the 12 years 1891 to 1902,” 
in the Transactions of the Royal Society for 1904; this 
contains a number of interesting results, which confirm in 
a remarkable manner the consequences dedaced from his 
earlier paper dealing with the Kew curves. The committee 
regret to learn that the difficulty of the situation has caused 
great delay in the building of the new ob*ervatory at 
Eskdale Muir, whicb, they are informed, cannot be ready 
until the end of 1906. In view of the importance of mair- 
taining continuity of the magnetic records, they ask for 
reappointment, with a grant of £50. 


Telegraphic Facilities. — The Corporation of 
Coventry are uniting with other municipslities asking 
for continuous day and night telegraphic facilities, and 
also that a Sanday service shall be available both for the 
receipt and delivery of telegrams. At present telegrams 
can in the ordinary course only be dispatched and received 
in Coventry during the ordinary hours of post office 
business, and the only way of dispatching a telegram 
when the post office is closed is by calling up the post- 
master or telegraphist and paying a late fee, which is not 
returned if the telegram cannot be dispatched in con- 
sequence of the office to which it is addressed being 
closed. Representations were made to the Postmaster- 
General, who replied that it is not usual to provide 
for continuous attendance at places of the size of 
Coventry. The Corporation are, therefore, approaching 
various municipalities throughout the country with a view 
to united action being taken to secure a continuous service 
in towns having, like Coventry, a population of over 
50,000. It is proposed to forward a resolution to the 
Postmaster-General and to the local members of Parlia- 
ment, and also to bring the subject before tbe autuma 
meeting of the Association of Municipal Corporations. The 
important part which telegraphy plays in modern life well 
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justifies the action of the Coventry Corporation, especially 
as towns like Falmouth, Queenstown, and Inverness, 
with populations under 50,000, are provided with such а 
service. 

Water Electrolyzers.—Attempts to obtain hydrogen 
and oxygen by the electrolytic decomposition of water 
have usually been attended with economic and other 
objections. The Oerlikon Company, of Zurich, have 
recently devised a new apparatus for this purpose, which 
is stated to obviate many of the disadvantages of other 
forms, Cast-iron electrodes are used, and between 
them are located resistant diaphragms, which act as 
insulators. The cells are connected in series, and a 
10 per cent. solution of potassium carbonate is used as the 
electrolyte. The gases pass through openings in the 
plates into two separate pipes, and, together with part 
of the solution, are carried into the separators, where the 
gas is freed from the water, which flows back into the 
apparatus through a common pipe. It is stated that the 
gas can be evolved under a pressure of 2 5m. of water, 
the oxygen being 97 per cent. pure and the hydrogen 
99 per cent. The pressure used is about 2°7 volts per 
chamber, although, after the apparatus has been in use 
for some time, the temperature rises to its maximum, 
About 60deg. C, when 2'3 volts are sufficient. During 
operation no attention is necessary, apart from the renewal 
of the water. To produce three cubie metres of gas 
12 kilowatt-hours are required, the exact price of the 
gases depending, of course, on the cost of the current used. 
Taking this at 4d. per kilowatt-hour, one cubic metre of 
the gases —i. e., one-third cubic metre of oxygen and two- 
thirds of a cubic metre of hydrogen—will cost 2d. 
Economically, this appears to be little better than the 
results obtained from the Schuckert method, but it is 
claimed for the Oerlikon apparatus that it is of simple 
construction and needs little attention. 


Scientific Education in South Africa —Io his 
address to the Education Section of the British Associa- 
tion, Prof. P. D. Hahn reviewed the early instructional 
efforts in Cape Colony, when the land was first occupied by 
the Datch in 1652, at which time the educational system 
was of a very elementary character. The beginning of the 
second period was marked by the foundation of the South 
African College in 1829, supplying the demand for higher 
education. A number of colleges were subsequently estab- 
lished in various parts of the colony—at Graaff-Reinet, 
Somerset East, Rondebosch, Stellenbosch, Grahamatown. 
The third period was inaugurated by the establishment, in 
1873, of the University of the Cape of Good Hope; the 
teaching of science as an essential part of higher education 
dates from then. The endowment of the Jamison Chair 
of Chemistry at the South African College, and the building 
of the chemical laboratory in connection with that institu- 
tlon, were soon followed by the establishment of chairs of 
botany, physics, geology, zoology, and engineering in this 
and other colleges of the colony. In 1895 the South 
African School of Mines, with courses in Cape Town and 
Kimberley, was opened, and in 1902 the Technical Institute 
of Johannesburg was called into existence. At present the 
facilities for studying science at the colleges are well 
advanced in South Africa ; but the teaching of descriptive 
natural science in the elementary and high schools of the 
colony is far from satisfactory, notwithstanding the 
strenuous efforts made in this direction by the Depart- 
ment of Public Education. With regard to the present 
position of the teaching of science, it appears that the 
schools of the colony are now going through the same 
experience as the high schools in the more advanced 
Continental countries during the last century. In con- 


clusion, the author gave his views as to the organisation of 
the teaching of the descriptive natural sciences, and of the 
elements of the experimental sciences in the schools and 
high schools of the colony. 


Atmospheric Electricity in South Africa.—A 
paper on this subject was presented to Section A of the 
British Association by Prof. J. C. Beattie, Mr. J. Lyle, and 
Mr. W. Н. Logeman. The observations carried out up to 
now consist of a series made at Bloemfontein in 1902-1905 
by Mr. Lyle, of the Grey College, Bloemfontein, and a less 
complete series made during the same period at Cape Town 
by Mr. W. H. Logeman. Observations have also been 
carried out in Cape Town by Mr. Fincham during the 
present year. The instruments used were an Elster and 
Geitel dissipation apparatus, and—less regularly—a Kelvin 
portable electrometer. The paper contains the records of 
daily readings of temperature, humidity, pressure, and both 
positive and negative leaks for morning and afternoon 
hours. These results are used to determine the annual 
variation ; a harmonic analysis of the results being obtained 
in the usual way. Cape Town is on the coast practically at 
eea-level. Bloemfontein is inland, and about 4,500ft. above 
sea-level. The magnitude of the leak is greater at Bloem- 
fontein than at Cape Town. The positive leak, both at 
Cape Town and at Bloemfontein, is less than the negative 
in the morning; the positive leak in the afternoon in 
Bloemfontein is greater than the negative in the summer 
months, less in the winter months. In Cape Town, so far 
as the observations go, it seems probable that the opposite 
is true, that is, from Jane to October the positive leak is 
greater than the negative, and in November and December 
less. Mr. Lyle and Mr. Fincham had in addition observed 
on several days throughout the whole day. The chief 
results are similar to those obtained in Europe. Formation 
of fog leads to a diminution in leak. The rate of leak 
changes with the relative humidity and with the pressure. 


Institute of Mining Engineers.—The sixteenth 
annual general meeting of the Institute of Mining 
Engineers in Manchester was opened on Wednesday last, 
and the programme extends until to-morrow. The 
meetings are being held in the Lord Mayor's parlour at 
the town hall, where some interesting papers are being 
read and discussed. Amongst the five new papers 
presented to the meeting the first four are more or less 
interesting to our readers, and their titles and authors are 
as follows: Leading Features of the Lancashire Coal- 
field Extended," by Mr. Joseph Dickinson, F.G.S ; Up- to- 
date Electrical Power Distribution," by Mr. Robert Loraine 
Gamlen; “Сап Explosions in Cosl Mines, with their 
Associated Toxic Fatalities, be Prevented,” by Mr. B. H. 
Thwaite; "Earth in Collieries, with Special Reference to 
the recently issued Departmental Rules" by Mr. S. F. 
Walker. The second and fourth of these are referred to 
elsewhere in our columns. Papers which have been repro- 
duced already in the Transactions of the institution are also 
open to discussion, and amonget these we notice the 
following: The Firing of Babcock and other Boilers by 
Waste Heat from Coke Ovens," by Mr. T. Y. Greener ; 
“The Electrical Driving of Winding Gears: Supplementary 
Note," by Mr. Е. Hird; and "The Conveyor System for 
Filling at the Coal Face, as practised in Great Britain and 
America,” by Messrs. W. C. Blackett and R. G. Ware. 
Amongst the excursions arranged for the members is one 
to the Lancashire Electrical Power Company's works, 
another to the British Westinghouse Company's works at 
Trafford Park, where the cable works of Messrs. W. T. 
Glover and Co. and the Trafford electric light and power 
station will also be viewed. The Manchester Corporation 
station at Stuart-street is to be inspected, and the 
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municipal school of technology will doubtless attract a 
large number of visitors. The meeting is, we understand, 
being well attended. 

Improved Trolley Head —We illustrate herewith 
a new type of trolley head for electric tramways, which 
was patented last year by Mr. T. Blaney, of Liverpool. 
Its object is to reduce the shock when the trolley wheel 
is passing over the suspending ears or other solid parts 
of the overhead system. The trolley head in question 


has the socket which carries the trolley fork, B!, pivoted 
at C, іп a forked extension, D, of the pole socket, E, to 
absorb shocks due to unevenness of the wire and to 
reduce sparking. Two extensions of the pivoted socket 
are shown, one being the curved arm, F, terminating in a 
shoulder, I, which is in contact with a spring or an air 
cushion in a chamber, H, fixed to the arm D, and the 
other the curved arm, M, which terminates close to the 
periphery of the trolley wheel, J, and also carries two 
atops, O, normally pressed against the pole socket by the 
spring, H. When the wheel, J, meets a joint or any other 
uneven place in the wire, the wheel moves rearwardly on 
the axis, C, and compresses the spring, while the arm M 
moves with the socket and prevents the wire or any 
obstruction from getting between the wheel, J, and pole 
socket, E. The spindle, B, is grooved, and engages a pin 
placed in the hole, K, thus permitting the trolley wheel, 
fork, and spindle to revolve, but preventing them from 
leaving the socket A. 


New South Wales.—From the report of the Commis 
sioners for the year ended June 30 we observe that the 
N.S.W. Government rallways and tramways both show 
an increase of revenue. In the case of the trame, however, 
there is a slight decrease in the profit, owing to an inorease 
in the working expenses, which have advanced in rather 
greater ratio than the receipts. We observe that the cable 
system has now been entirely superseded, though a con- 
siderable mileage of steam trams still exists, and in 
one or two instances the horse tram is still to be 
found. In Sydney, which represents more than 73 out 
of а total of 1254 route miles in the Colony, all the 
trams are electrically operated. The percentage of working 
expenses to revenue for Sydney, though somewhat high 
(85 per cent.) compares favourably with the results 
obtained from the other forms of traction. The precise 
figures for the tramways in the whole Colony were as 
follows for 1905 and 1904 respectively: earnings, 
£813,569 and £802985; expenditure, £685,682 and 
£673,625—balance, £127,887 and £129,560. The electric 
plant at the Ultimo power-house, including an additional 
turbo-generator set, installed in January last, has worked 
satisfactorily. The total output for the year was 55,555,887 
kilowatt-hours, of which the alternating-current supply was 
19,110,640 kilowatt-hours, and the direct-current 14,445,247 
kilowatt-hours. Of the total output, 335,080 kilowatt- 
hours were used for other than traction purposes. The 
Waverley and North Sydney sub-stations have each been 


equipped with an additional transforming and converting 
unit, while the first unit has been established at Botany 
sub-station, but has not yet been put into service owing to 
the non-completion of the high-tension feeders. A new 
battery-house has been erected at Five Dock, and put into 
service in connection with the conversion of the Abboteford 
steam line to electric, The total cost of constructing the 
track for the 1252 miles was £2,016.520, giving an average 
cost per mile of £16,036. . This, however, is calculated 
upon route, not single-track, miles. The average total cost 
of the system per route mile, including all charges, works 
out at £28,931. 


Improved Carbon Filament.—At the annual ocon- 
vention of the Ohio Electric Light Association Mr. F. W. 
Willcox contributed a paper entitled High Efficiency 
High Candle- Power Incandescent Lighting Unita,” of 
which an abstract appears in the Electrical Review of New 
York. The author described an improved carbon filament 
for incandescent lamps, which has been developed by the 
General Electric Company in their laboratory at Harrison, 
N.J. To evolvethenew filament the same process is employed 
as for the present type, with the addition of heating in 
an electric furnace at a temperature of over 3,000deg. C., 
this firing.“ as it is termed, being employed both before and 
after the filament arrives at the coadition in which it has 
hitherto been regarded as complete. It also undergoes other 
treatment, of which our contemporary does not give par- 
ticulars. The product is an extremely pure form of carbon, 
having considerably less specific resistance and greater 
density than the present filament. The additional pro- 
cesses change the temperature coefficient from negative to 
positive. Unlike the present filament, the new type starte 
brilliantly and declines to normal brightness. The practical 
effect of these new processes is to make the filament more 
refractory, rendering it capable of operating at a higher 
efficiency. As compared with the present highest standard 
efficiency of incandescent lamps, an actual gain of 20 per 
cent. is claimed for the new type, so that it will be seen 
that the improved efficiency marks a very appreciable 
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advance. The curves in the accompanying diagram illus- 
trate the useful life performance at various efficiencies for 
the new and previous filaments. 


Petrol-Electric Automobiles.—One class of elec- 
trically-driven vehicle which is being experimented upon 
largely includes electricity only as a speed and torque vary- 
ing gear between a constant-running prime mover and the 
axles of the car. Quite a number of the petrol-driven 
carriages now being experimented with for branch lines on 
main railways have such electrical transmission between 
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the engines and the driving wheels. The British Thomson 
Houston Compauy patented recently one such arrangement 
for driving with an interesting controlling gear, of which 
the following is a brief description. In it two dynamo 
machines are provided, one of which always acts as a gene- 
rator and the other as a motor. They are so connected 
electrically that both the speed and the torque can be 
varied. Fig. 1 shows a ty p'cal arrangement, and Fig. 2 a 
disgram of the connections. The armatures of the gene- 
rator, G, and motor, M, are mounted on a shaft, c, con- 
nected toa load, C. The field magnets of the generator 
are driven by the gas-engine, A, and the field magnets of 
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the motor, M, are fixed. The two machines are preferably 
electrically connected in series, and the field-maguet excita- 
tions are controlled by a controller, D, S being a roversing 
switch. In the position 1 one-third only of the generator 
field is excited, and the macbines are started. In the 
position 3 the two machines are in series, and this position 
gives the slowest speed and greatest torque. Ia the 
positions 4 and 5 parts of the motor field are cut out, and 
the motor speeds up. In the position 6 the motor is cut 
cut and the generator closed on itself, forming a clutch, 
tbe engine and load rotating at the same speed. In the 
position 7 the motor is again connected up with part of ite 
field reversed, and the speed is thus increased beyond that 
of the engine. The positions 11. 2!, and 3! are brakiog 
positions, the generator being disconnected and the motor 
circuit closed through the resistances, R, which in the 


position 3! are cut out to give the maximum braking 
power. When the reversing switch, S, is thrown, the 
backward speeds depend upon the difference between the 
torques of the two machines. 


High-Tension Transformer Windiugs —With the 
increase in s'z3 of transformer units the construction of 
transformers has to be varied considerably from that found 
satisfactory in smaller sizes, ia order to provide ventilating 
surface to carry away the heat corresponding to the energy 
lost in the coils and core, and also to give efficient insulation. 
The various devices invented by Mr. A. F. Berry to this 
end have been described to a certain extent in our columns. 
The following, however, is a description of one of his latest 
patented ideas for the construction and arrangement of the 
high-tension windings of large transformers. In the accom- 
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panying illustrations the high-tension windings, с, ci, d, di, 
etc, (Figs. 1 and 2), consisting of insulated metal tape, 
preferably copper, wound flatways so that the fist surfaces 
of the convolations are at right angles to the axis of the 
coil, and arranged in sets of concentric colle, c, ci, d. di, ete, 
are placed between the inner and outer coils, a, al, of the 
low-tension winding. The inner and outer coils, c, c!, of 
one set are connected respectively to the outer and inner 
coils, di, d, of the next set, and so on, the two circuits being 
connected in parallel or in series. In the modification 
shown in Fig. 3, ia which there are three coils in each 
set, the inner and outer coils are connected as above, 
while the intermediate coils, Æ, 1, etc, are connected 
together in series. Longitudinal ventilating passages, /, 
are left between the coils in each set, the passages being 


maintained by numerous insulating strips, /1, placed between 
adjacent coils, Ventilating passages may also be provided 
between the primary and secondary windings and between 
adjacent sets of coils, as shown ia Fig. 3. 

Incorporated Municipal Electrical Association. 
We have received from the secretary of this association 
the Proceedings of the Ejiabargh meeting, which took place 
in June and July last. All the papers then read are repro- 
duced, together with a full report of the discussions on the 
same. These papers will be found in our columns for 
the early part of July. The volume also contains the 
tenth annual report of the council, which shows satisfactory 
progress both as regards membership and the active interest 
which is taken in everythiog likely to further electrical 
supply. Amongst the matters contained in the report is 
some information repecting the testing and certification of 
carbon filaments їп incandeszent lamps. The council of 
the association felt that the average value of the lamps in 
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use was considerably lower than it ought to be, with 
the result that consumers are called upon to pay heavier 
amounts, and an unfair and unnecessary advantage is 
glven to the competition of gas and other systems of 
illumination. The council therefore formed, in April last, 
a sub-committee, consisting of the president and Messrs. 
Fedden, Pearce, Snell, Taite, and Wilkinson, to investigate 
and report, with a view to securing uniformity of practice 
amongst lamp manufacturers, a more accurate and reliable 
grading of lamps, and the discontinuance of the use on 
municipal supply systems of lamps which are offered at 
low prices, but which do not give the amount of light 
marked thereon, and are wastefal of energy. The sub- 
committee presented its report at the May council 
meeting in the form of a standard specification, with 
recommendations for the testing and certification of lamps 
by electricity supply authorities. The report is divided 
into the following sections: (1) general instructions; 
(2) wattage tests; (3) tests for candle-power; (4) 
standard candle ; (5) standard of wattage; (6) standard 
pressure; (7) marking of lamps; (8) method of 
obtaining standard candle-power; and (9) limit figures 
allowable. Contemporary with the presentation of the 
above report the council received a communication from 
the secretary of the Engineering Standards Committee, 
stating that its Sub-committee on Physical Standards was 
about to consider the standardisation of electric lamps, and 
requesting that two members of the Municipal Electrical 
Association council be appointed as members of the 
Physical Standards Sub-committee. Having in view the 
advantages of co-operation aud the probable ultimate 
uniformity in the fiadings of both authorities, the council 
decided to postpone the publication of its report, and has 
appointed Messrs. Taite and Wilkinson as representatives 
of the Municipal Electrical Association on the Physical 
Standards Sab-committee. The council hopes to issue the 
standard specification at an early date, and believes that 
uniformity in manufacture and improvements in lamp 
efficiencies may be looked for as a result, and this 
without interfering with private trading interests 
in the many towns aud dietrists concerned. The 
balance sheet of the association is most satisfactory, and 
shows a considerable surplus on the year's working. 
Amongst the vexed questions which were brought up 
for discussion at the annual meeting was the tenure of 
office for members of the council. A resolution was moved 
that a chairman of committee when once elected should 
serve for three years instead of one. After considerable 
discussion, the whole question of the representation and 
election of members of the council, and also the question 
of the commencement of the association’s year, was referred 
for a report to be brought up before the next convention 
meeting. At the end of the volume a complete list is 
given of all the papers which have been laid before the 
association since ite commencement. The Proceedings con- 
taining these can be obtained from the secretary, S:aple- 
inn-buildings, Holborn, at the published price of 3s. 61. per 
volume. 


North-East Coast Institute —In the note in our 
last weok’s issue under this heading we reversed the rival 
figures of cost per kilowatt installed for private power 
plants. Mr. W. C. Mountain, ia pointing this out to us, 
kindly gives us some farther information as follows, which 
was also sent in a letter to the institute. The letter reads : 
With reference to the remarks made by Mr. Snell in the 
discussion in which he criticises the figures which I com- 
municated to the meetiog, I shall feel that my personal 


reputation is at stake, and I cannot under these circum- 


stancos allow bis remarks to go unanswered. The main 


point upon which Mr. Snell and I disagree is the cost per 
unit for the necessary plant in a generating station, includ- 
ing the buildings and foundations. In installations for 
factories and collieries where the purchasers are prepared 
to put down really reliable slow-speed horizontal engines 
with crankshaft generators, I don’t think it is necessary to 
instal duplicate generators, but if duplicate machinery is 
required, then, assuming that 600 kw. was to be installed, 
I would suggest putting in three units, each 250 kw., two 
of which would carry the maximum load in case any aoci- 
dent occurred, and this would probably increase my esti. 
mate of £9,000 by, say, an additional £3,000, making а 
total of £12,000 for, say, 600 effective kilowatts, or at the 
rate of £20 per kilowatt installed, this figure being rather 
less than half the amount stated by Mr. Snell—viz., £45. 
Considering further the installation of three 250-kw. sets, 
I don't think Mr. Snell acts quite fairly in his remarks, 
because if these are read carefully it will be noted that I 
give the figure of £12 per unit installed, or £18 assuming 
that one of the units is a stand-by; this, again, is only 
about one-third of the cost given by Mr. Snell—viz., £45. 
Mr. Snell then starts to challenge my figures, and writes 
as if I had no knowledge of the business I am engaged 
upon. I сап only say: (1) The figures given for the two 
sets of engines and dynamos of 300 kw. of the slow-speed 
type are actual figures extracted from a contract which my 
firm have in hand at the present time. The same remarks 
can apply to the estimate for the three bigh-speed sets each 
of 250 kw,, so that there is no question of doubt whatever 
as to the correctness of these figures. (2) Mr. Snell then 
takes the estimate in pieces, and makes the statement that 
you cannot get three high-pressure Lancashire boilers for 
£1,500. As a matter of fact, in an estimate I have before 
me at the present time а firm quotes me £440 each, or for 
the three £1,320. (3) Mr. Snell then questions the item 
of £800 as the cost of the buildings. It may interest Mr. 
Snell to know that in an installation which my firm recently 
carried out, instead of the chimney costing £800 for 
three 30ft. by 8ft. 6in. Lancashire boilers, the chimney, 
which was 101ft. 9in. high, including all foundations and a 
first-class job throughout, cost £268. бе. 81. The three 
boilers with their seatings, includiog the boiler-house, com- 
plete covering of the three boilers, etc., cost £348. 17s, Od. 
The power-house, large enough for three sets of high-speed 
engines, would only require to be about 50ft. long by 25ft. 
wide by, вау, 15ft. high, coat j ust over £500, so that if you 
add these three items together you will see that the estimate 
that I gave cf £1,000 was as nearly as possible correct, 
and this is for a substantially-built power station and 
everything of the best. I farther trust that Mr. Snell 
will kindly withdraw what he calls my ill-considered 
estimates, as I am sure that no practical engineer who 
knows the value of machinery will for a single moment 
accept Mr. Sneli's figures of £44 per kilowatt as a reason- 
able price for a power iastallation, either іп а factory or at 
a colliery.” We agree with Mr. Mountain that power 
stations have an immense future before them when they 
can supply current within the cost at which it can be pro- 
duced in private installations, It is only right, however, 
that owners of works should know what is the cost of 
private installations, both to lay down and to work, so that 
they can consider the relative advantages of having 
a public supply or generating their own power. It is 
interesting in this connection to remember that Messrs. E. 
Scott and Mountain drive the major portion of their new 
new works in Gateshead by means of electrical energy 
obtained from the local power company. The rest of 
their works are driven from engines and dynamos in their 
own power station, so that they have at their disposal 
every facility for making such а comparison, 
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THE TRANSMISSION OF POWER BY ALTERNATING 
CURRENTS. 
BY ALFRED STILL, M I. k. E., A. M. I. O. k. 


The question of transmission of power to a distance is 
becoming daily of greater importance, and the following 
has been written with the object of presenting in as clear 
and simple a manner as possible the various points to be 
borne in mind when considering & scheme of power trans- 
mission to a distance by means of alternating currents. 
The choice of system to suit any given conditions hardly 
forms part of our subject, except incidentally. Every 
case must be most carefully considered on its own merite, 
and without a fair working knowledge of alternating 
currente and of the losses which occur in their transmission 
it is not possible to arrive at any definite conclusions. It 
may be found, if the distance is not very great, that con- 
tinuous currents can be used with advantage; but if the 
distance is considerable, involving (for the sake of economy 
in transmission) very high pressures, alternating currents 
will be found more suitable. 

We shall consider in succession single-phase, two-phase, 
and three-phase transmission; but it may be stated that 
at the present time, the latter system is the most generally 
adopted. It would be premature to discuss at this early 
stage the merits and demerits of the various systems, but 
after each system has been independently considered, we 
shall be in a better position to make useful comparisons 
between them. 

Losses in Transmission. With high voltages, such as are 
necessary for the economical transmission of electric power 
to a distance, we have to consider, not only the losses due 
to the heating of the conductors by the current, but also 
the power lost in the dielectric forming the insulation of 
the cables, or, in the more usual case of overhead lines, the 
discharge at the surface of the conductors, and the waste of 
power in the air. This loss of power, which is due to 
discharges from the surface of the conductors, is not—in 
the present state of our knowledge—easy to predetermine ; 
but it will be greater with high pressures and conductors 
of small diameter ; it will also depend largely upon the 
wave form of the alternating E. M. F., and to a certain 
extent upon the distance between the conductors, and the 
frequency. It is true that exceptionally high pressures 
have to be applied before a visible discharge to the air takes 
place from the surface of the conductor—probably between 
100,000 and 200,000 volts for a wire біп, diameter—but it 
does not follow that there is not an appreciable leakage 
taking place at very much lower pressures, especially in the 
case of small wires. In addition to these two causes of 
power dissipation, we must not overlook the leakage over 
insulators on a long high-teusion aerial line; but the amount 
of current which leaks to earth, or between conductors, in 
this manner, is very small on a carefully-designed and well- 
constructed line, and it is generally permissible to neglect 
it. The allowable loss of power in a transmission line is a 
matter of the greatest importance, and it will be again 
referred to after we have considered the various systems 
and arrangements of conductors; but for the present a 
certain percentage loss in transmission will be assumed, 
apart from economical considerations. 

Choice of Voltage.—Generally speaking, the higher the 

ressure the more economical will be the transmiesion, 

use, for a given total power, the current, and, therefore, 
the weight of the conductors, is reduced. But there are, 
obviously, many considerations which stand in the way cf 
very high pressures being used in all cases; and each par 
ticular scheme must be examined from every possible point 
of view before definitely deciding upon the voltage to be 
adopted. In the first place, a small current at a very high 
pressure costs more to produce than a larger current at a 
proportionately lower pressure, either because the generators 
themselves will be more costly, or because step-up trans. 
formers will have to be used. If, however, the line losses 
would be very considerable with the larger currents, then 
it might be more economical to lay out capital in step-up 
transformers, extra insulation of conductors, and step-down 
transformers at the receiving end, and so save copper in 
the lines. In other words, the most suitable voltage will 
depend very largely upon the distance to which the power 


has to be transmitted. Indeed, Mr. C. F. Scott has 
suggested as a rough-and-ready rule that the pressure in 
thousands of volts should be taken as equal to about 
one-third of the total distance in miles. Thus, a pres- 
sure of 10,000 volts would be suitable for a 30-mile 
transmission. 

It is doubtful whether this rule would be applicable to 
the case of very long transmissions, because the difficulties 
of dealing with very high pressures would be enormous. 
As an example: for a line 300 miles long—which is by no 
means an unlikely distance to be practically dealt with— 
the pressure, according to Mr. Scott’s rule, would be 
100,000 volts. This is not an impossible pressure, although 
80,000 volts have not been exceeded up to the present. At 
the same time, it is exceedingly unlikely that, for distances 
over 300 miles, pressures above 100,000 volts would be 
found possible, even if—which is equally unlikely—they 
could be shown to be economical. It must not be overlooked 
that, although by raising the pressure we reduce the losses 
in the wires, there is an economical limit beyond which the 
losses between the wires—i.c., through the air and over 
insulators—become of the greatest importance. It bas, 
indeed, been found that above 50,000 volts these losses 
between conductors increase at a more rapid rate, and it 
would almost appear as if the limit of economical power 
transmission, at the present time, is something between 400 
and 500 miles at a pressure not exceeding 60,000 to 70,000 
volts. 

With regard to underground cables, these are quite out 
of the question in connection with long-distance trans- 
mission. Their cost would be prohibitive, and, apart from 
thie, they are unsuitable for very high pressures. It is trae 
that so long ago as 1891 there was a short length of 
Siemens cable at the Frankfort Exhibition conveying 
current at a pressure of 20,000 volte, and there are now 
many lengths of cable in daily use at this preseure, and 
even at 25,000 volts; but it is unlikely that insulated cables 
will be used in the near future for pressures above 30,000 
volts, not only because of their excessive cost, but also on 
account of the very considerable capacity effects and large 
dielectric losses. There will, however, always be a use for 
insulated cables at comparatively high pressures, in con- 
nection with transmission schemes, because of the objec- 
tions to carrying the overhead conductors, at extra high 
pressures, through towns or populous districts. 


TRANSMISSION BY SINGLE-PHASE ALTERNATING CURRENTS, 


Let us assume, in the first place, that not only the load 
at the distant end, but also the transmission line, are 
without self-induction or capacity. 


If E= volts between condactors at generating end ; 
C =the current in amperes ; 
R= resistance of load at distant end; 
r = resistance of each of the two conductors; 


then the total power transmitted will be 
W=ExC, 
=C?x (R+2 7), 


and the pressure lost in transmission will be 2 r x C. 

These relations are simple, and such as would be obtained 
if continuous current was being transmitted instead of 
alternating ; but if the conductors are of comparatively 
large diameter there will be an inductive effect which, by 
causing an unequal distribution of current in the con. 
ductors, leads to the apparent resistance, and the loss of 
power, heing greater with a rapidly alternating current 
than with one that is steady and unidirectional. 

Conductor Impedance —Imagine a straight length of cable 
of fairly large cross section, through which a steady con- 
tinuous current is flowing. The lines of magnetic induction 
due to this current will not all pass through the non- 
conducting medium surrounding the conductor, but a 
certain number of them—due to the current in the central 
portions of the cable—will pass through the substance of 
the conductor itself. In other words, the magnetic flux 
surrounding one of the central strands of the cable will be 
greater than that which surrounds a strand of equai length 
situated near the surface. It follows that, if the circuit be 
now broken, the current will die away more quickly near 
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the surface of the conductor than at the centre ; and, for 
the same reason, on again closing the circuit the current 
will spread from the surface inwards. 

If, now, we imagine the conductor to be used for convey- 
ing an alternating current, it is evident that, with a 
sufficiently high frequency (or even with a low frequency 
if the conductor be of large cross-section) the current will 
not have time to penetrate to the interior, but will reside 
chiefly near the surface of the cable. This crowding of the 
current towards the outside portions of the conductor has 
the effect of apparently increasing its resistance; and it 
follows that, if C is the total current in the cable, and r its 
ohmic resistance, the power lost in watts would no longer 
be C? r, as would be the case if the current were a steady 
one, but C? r', where 7’, which stands for the apparent 
resistance of the conductor, is greater than r, its true 
resistance. This effect has been very carefully investigated 
by Lord Kelvin and others, and it is from the data obtained 
from their calculations that the curve in Fig. 1 has been 
drawn. 

It is found that, for any given apparent increase in 
resistance of a circular conductor due to the unequal dis- 
tribution of the current, the square of the diameter must 
vary inversely as the frequency, and for this reason the 
prodact area of conductor x frequency hae been taken for the 
ordinates of the curve in Fig. 1, while the ratio, k, measured 
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horizontally, is the number by which the true ohmic resist- 
ance has to be multiplied in order to give us the apparent 
resistance. As an example, consider a copper conductor 
jin. in diameter, and assume a frequency of 50. The 
product sectional area x frequency works out at 22:1, corre- 
sponding to a multiplier = 1:025. If, therefore, the ohmic 
resistance of the transmission line is r ohms per conductor, 
the power lost in overcoming the resistance will not be 
C? x 2r, but C? x 2r, where т =r x 1:025. Ia this 
example the increased loss of power with alternating 
current is very small, and had we taken the frequenoy a* 
30 instead of 50, which would not be exceptionally low for 
a power transmission scheme, the multiplier / would have 
been almost negligible; but with higher frequencies and 
large conductors the correction should always be made. 
The values of k obtained from the curve (Fig. 1) are 
correct only if the conductor is of copper. To obtain £ for 
any other “non-magaetic” cylindrical conductor, the 
product of the sectional area and frequency must be 
multiplied by the ratio 


conductivity of metal of conductor 
condactivity of copper 
before obtaining the corresponding value of * from the 
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curve. If the conductor is of iron (or other magnetic” 
material) the value of may be much greater than the 
value read off the diagram. 

It is a not uncommon belief that when aluminium con- 
ductora are used in place of copper there will be a greater 
increase of resistance to alternating currents than when the 
conductors are of copper, because of the greater diameter 
of wire required to give the same ohmic resistance ; but 
the above multiplying ratio makes it clear that the 
percentage increase of losses with alternating currents of 
the same frequency will be independent of the material of 
the conductor (iron excepted), because the greater sectional 
area necessary to give the ssme ohmic resistance of the 
lines when a wire of lower conductivity is used, is evidently 
exactly balanced by the higher specific resistance of the 
metal. 

Effect of Inductive Load on Line Losses. —Let us still 
assume the line to be without self. induction or capacity, 
and see what is the effect on the line losses if the load 
at the distant end has a power factor less than unity, such 
as would be the case if the current is supplied to induction 
motors. Assuming а lag of 37deg., which corresponds to 
a power factor (cos 37deg.) of about 8, the total current 
to deliver the same power at the same pressure will be 1°25 
times greater than if the power factor were unity, and 
since, for the same loss of power in the line, the resistance 
multiplied by the square of the current must remain 
constant, it follows that the cross-section of the conductors 
must vary inversely as the square of the power factor, the 
proper correction being made for increased conductor 
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impedance if of sufficient importance. In the case under 
consideration the cross-section would have to be increased 
in the ratio of 1 to 64, which corresponds to an increase 
in weight of copper of over 50 per cent. It does not follow 
that it would be economical to increase the section to s0 
great an extent, bat the importance of a high power factor 
must not be overlooked. 

In the vector diagram (Fig. 2) O E' is the voltage at 
receiving end, and OC the current, laggiog behind E by 
an angle 0; О is the loss of pressure in the line (equal to 
2r „ C, or to 2r x C if the correction for conductor 
impedance is made), and O E—obtained by compounding 
Е and e- is the initial pressure at generating end. A 
study of this diagram leads to the conclusions (1) that the 
power factor at the generating end is greater than at the 
receiving end, and (2) that, for a definite percentage C? r loss 
in the line, the actual difference between the pressures at 
the two ends of the line (represented by the distance E d) 
will become less as the load becomes more inductive—: ^, 
as 0 is increased. If, on the other hand, we let the losses 
in the line take care of themselves—that is to say, if we 
consider a line of definite resistance receiving a definite total 
amount of real power at the generating end, and examine the 
effect of variable power factors, we shall fiod (3) that for 
comparatively small percentage losses in the line the actual 
difference, Ed, between the pressures at generating and 
receiving ends is practically constant, and independent of 
the power factor. The dotted lines in Fig. 2 will make 
this clear. Assuming the initial pressure, O E, to remain 


368 THE ELECTRICAL ENGINEER, SEPTEMBER 15, 1905 


eonstant, the point C of the current vector O C must lie 
on the perpendicular р С to the line O E whatever may be 
the power factor (since the power, E C cos $ is constant): 
this means that the point, E', of the vector representing the 
receiving end pressure muet lie on the perpendicular d E to 
the line О E, the triangles O Cy and EE d being similar. 
Moreover, since the length of the perpendicular d E or 
d E', ia small in comparison with the length O d, it differs 
very little from the arc of a circle described through d from 
the centre, О, and, therefore, the. difference between O E 
and O E' ie practically constant under the conditions stated 
above. 

Effect of Taking into Account the Self-Induction of the Lines. 
Since there must be s certain distance separating the two 
wires forming the go and return of the alternating.current 
transmission fine, there must of necessity be an E M.F. of 
self-induction produced by the alternating magnetic flux 
in the space between the wires, which will be directly 
proportional to the amount of current in the line. 

In Fig. 3, О E is the pressure at receiving end, and OC 
the current, lagging behind by an angle Ө, exactly as in 
Fig. 2; but now, instead of merely consideriog the effect of 
the ohmic drop, O e, we must also take into account the 
back E M.F. due to the self-induction of the transmission 
lines, This EM.F. will lag behind the current by 
a quarter of a period, and the vector O L has been 
drawn 90deg. in advance of the current to represent 
the component of the total pressure at generating end 
necessary to balance the E.M.F. of self-induction. The 
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total requisite initial pressure is evidently O E, obtained by 
compounding the forces О E, О e, and O L. The dotted 
lines show the effect of resistance drop combined with 
inductive drop for the same current in the line, and the 
same total amount of power transmitted, when the power 
factor at receiving end is unity—: e, when 0— 0 * A study 
of this Mr dom (Fig. 5) leads to the following conclusions : 
(1) the additional loss of pressure due to the self-induction 
of the lines is of considerably greater importance on an 
inductive than on a non-inductive load ; (2) for a given 
current and C? r loss in the line, the difference in the power 
factors at the two ends is greatest when the load is non- 
inductive ; (5) on а partly inductive load there is a certain 
value of the self-induction which, at a given frequency, 
will make the power factors at the two ends of the line 
equal—:.¢, it will bring О E, in Fig. 3, to coincide with 
O E. If the self-induction is greater than this particular 
value, the power factor at generating end will be /ess than 
at receiving end, and vice versá 

Predetermination of Inductive Drop.—Ia the diagram 
(Fig. 5) we have assumed the inductive pressure drop— 
represented by the vector O L—to be known. Ia order to 

culate it, we must know the coefficient of self-induction 
of the circuit formed by the go and return wires. This will 
depeud, not only upon the distance separating the wires, 

* This method of drawing the diagrams, which assames the current 
constant and the pressure variable, to comply with the condition of 
constant power at different power factors is sometimes convenient, but 
the construction oan readily be modified to suit the condition of a 
deGvite initial pressure, 


but also upon their diameters. The ter the distance 
between wires, and the smaller their diameter, the larger 
will be the amount of magnetic flux produced by the passage 
of unit current. 

The curve drawn in Fig. 4 is plotted from figures pub- 
lished by Messrs. Houston and Kennelly in an article 
which appeared in the Electrical World a few years ago. 
It gives the coefficient of self-induction per mile of 
single conductor Ain. diameter in millihenrys.* If the 
diameter of the wire is not ‘4in., the coefficient of self- 
induction must be read off the curve, not to correspord 
with the actual distance, a, between the wires, but for an 
imaginary distance, a’, such that 

, 4 
a = N i? 
where d- the actual diameter of the wire in inches. 
The well-known formula for the E M F. of self-induction, 
on the assumption of the wave forms being sine curves, is 
em2rnLO, 
where » = the periodicity ; 
L = the coefficient of self-induction in henrys ; 
C = the current in amperes. 
And we are now in a position to calculate the value of the 
vector O L in Fig. 3. 

Example — Consider an overhead transmission line 
delivering & total power of 1,000 kw. a distance of 50 miles 
with а pressure of 20,000 volts at а periodicity of 25 The 
current (if we suppose the power factor to be unity) will 
be 50 amperes, and we shall assume the conductors to be 


in thousandths of a henry 


Coefficient of Self-Induction per mie of Single Conductor 4" n diameter, : 


Distance between the centres of the two conductors, in inches 


Fic. 4. 


36 in. in diameter, separated by a distance of 3ft. In the 
first place, the correction to be made for the diameter of 
wire, before referring to the curve (Fig. 4), gives us 


а = 36 x ae 40in., 
'56 


and, taking this figure as the distance between wires, 
instead of the actual distance of 36in, we find the co- 
efficient of self-induction per mile of single conductor to be 
1:79 millibenrys, which makes the probable value of L for 
the line 

I. 1.70 x 60 x 2 _ 

1,000 

and, on the assumption of the current wave being a aine 
curve, the expression e = 2 тп L C becomes | 


e=2 x 3'1416 x 25 x ‘179 x 50 = 1,410 volta, 


179 henrys, 


* The calculations are based on the assumption of an even distribu- 
tion of current throughout the seotion of the wire, such as would occur 
if continuous currents were transmitted, but when the applied E M.F. 
is & rapidly alternating one, the current does not utilise the central 
portions of the conductor to the ssme extent, and although the flax of 
induction outside the bounding surface of the conductor will be the 
same as before, the lines which pass through the space occupied by 
the material of the conductor are now fewer than in the first instance. 
The result is that, in the case of Tried desc high frequencies, the 
figures obteined from the ourve will lead to a cslculated inductive drop 
somewhat /Aijher than would actually be obtained. It is, however, 
usually unnecessary to apply auy correction on this acoourt, seeing 
that the wave form of the alternating current cannot be exactly pre- 
determinod, and the results of calculation are, at the best, but а more 
or less close approximation to the results obtained in actual working. 
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which gives us the length of the vector O L in Fig. 3 for 
*he particular case considered aud under the condition of 
full load. This is not a large percentage of the total 
pressure, and, moreover, the eífect of this inductive drop 
on the pressure regulation is considerably less than if it 
were in phase with the supply pressure; but with large 
currents, high frequencies, and low power factors, the loss 
of volts due to the self-induction of the lines may become 
& very serious matter. 


(To be continued. ) 


ALTERNATE-CURRENT ELECTROLYSIS.* 
BY PROF, ERNEST WILSON, MIEE 


It is well known that if an alternate current be passed 
between metal electrodes in an electrolyte, electrolysis may 
take place. For instance, it has been shown that in the 
case of lead plates in dilute H,SO,, the SO, combines with 
the lead to form PbSO,, and the plates are eaten away. 


The plates in а given cell were of like metal, and were 


separated lin. ('517cm ), with their opposing faces parallel. 
They were held in position by wooden blocks and ebonite 
distance pieces, bolts, and nuts. 
the back of each plate, with the view of confining the 
current to the opposing faces. 
surfaces exposed in the electrolyte was about 150 square 
centimetres, but not all of each plate was submerged. For 
the purpose of obtaining the potential difference between 
the electrolyte and one of the plates, an exploring electrode, 
eut from the plate itself, was placed in the electrolyte 
midway between the plates, and by aid of a revolving 
contact-maker on the alternator shaft and a quadrant 
electrometer the curve was obtained. The distance between 


The wooden pieces covered 


The area of each of the 


the exploring electrode and the plate was about Imm. 
Similarly the curve of current was obtained by observing 
the instantaneous value of the potential difference across 
a non-inductive resistance placed in the circuit. The curve 
of current was controlled by inserting a considerable 
non-inductive resistance in the circuit. The ЕМЕ. cf 
electrolysis is, therefore, a dependant variable as regards 
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The present paper gives an account of some experiments | wave-form. Further research should deal with variation 


made to determine what may be the effect upon certain 
metals of passing alternating currents between them and 
certain electrolytes under given conditions. Suppose that 
an alternating current be passed between electrodes in an 
electrolyte, and that the curves of potential difference 
between the electrolyte and one electrode and the curve of 
current be observed. Let the curve of potential difference 
be corrected for the fall of potential due to the conductivity 
of the electrolyte, thereby giving the E.M.F. of electrolysis 
measurable in volts. Let the current curve be integrated, 
giving the quantity of electricity measurable in coulombs. 
We should expect that as the maximum coulombs per half 
period increased the E.M.F. of electrolysis would also 
increase until it had the value given by continuous current, 
and that with further increase of the maximum coulombs 
per half period, the E M F. of electrolysis would have a 
constant amplitude. If the process were truly reversible, 
we should expect to find that the E M F. of electrolysis and 
current would have an effective phase displacement of one 
quarter period in time. 


* Paper read before the Faraday Society, July 3, 1905. 


of wave-form. Small test pieces were placed in the solution 
to see if any action took place without the passage of the 
electric current. It should be noted that during the 
experiment the solution in & given cell changes, and, 
therefore, an average result has been obtained. No special 
care was taken to keep the temperature of a given cell 
нап апа the volume of fluid in esch cell was about 
two litres. 


LEAD. 

HS0, dil.—The electrolysis produced by an alternating 
current when passed between lead electrodes in dilute 
H,SO, (100 parts H,O + 5 parts H,SO, by volume) has 
already been studied.* It was shown that for a given 
R.M.S. current density over the plate, less lead per square 
centimetre per hour was dissolved at frequency 92:5 than 
at frequency 21[:5. A E MS. density of 0:0256 ampere 
per square centimetre wor ! I eat awiy the lead in one year 
to a depth of 2°6cm. and 4'8om. respectively at the 
above frequencies. The same current density with 
direct current would eat away 700m. in a year. Since 


* See the Electrician, April 18, 1908. 
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the R.M.S. current density is the same and the 
wave-form is the same in the two experiments, the 
maximum coulombs per half period will vary in the 
inverse ratio of the frequencies, but we do not find that 
the dissolved lead varies as the maximum coulombs. 
Referring to the table, experiments 1 and 2 show that at 
frequency 21:5 0°00629 grm. per hour per square centimetre 
were dissolved. This, multiplied by the ratio of the 
frequencies, would give 0°00146 grm. per hour per square 
centimetre, as against 000544 actually measured. Experi- 
ment 3 was undertaken to discover if at 92 frequency aud 
5 the same maximum coulombs per balf perlod 
the weight of dissolved lead would be the same as in 
experiment 1. We find that five times as much lead is 
dissolved at the higher R M.S. current density. The effect 
may depend upon the current density, since the maximum 


Fio. 1. 


coulombs per half period are slightly less in experiment 3 
than in experiment 1, whereas the current density is nearly 
fourfold. Also in experiment 3 the density of the elec- 
trolyte fell to 1,056 in eight hours, as against 1,049 in 
15 hours in experiment 1. In experiment 3, curve a, 
Fig. 1, is tbe potential difference between the lead 
exploring electrode and one plate. "This can also be taken 
to give the E.M.F. of electrolysis, since the conductivity 
drop is sufficiently small. The curve b is the potential 
difference between the plates, aud c is the curve of current. 
It will be observed that the E M.F. of electrolysis, a, 
does not change sign at the moment the plate begins to 
be an anode; the difference in phase represents the time 
taken to reverse the E.M F. existing since the coulombs 
were last a maximum. The work done during this time 
is returned to the system. This is not the case when the 
plate begins to be a cathode, as the reversal of E M.F. 


occurs simultaneously with the current. The coulombs 
have been plotted coordinately with the E.M.F. of elec- 
trolysis, giving the cyclical curve, d. As was previously 
pointed out, more work is done on the system during the 
time that the plate is a cathode than when it is an anode. 
The evolved hydrogen combines with the oxygen of the 
PbO, leading to the formstion of PbSO, the maximum 
coulombs being sufficiently great to produce tbe peroxide. 
The plates are not, however, fully polarised in this experi- 
ment, much leas so in experiment 2, and it may be that 
the low result in experiment 2 is attributable to the 
small value of the maximum coulombs. The electrolysis 
with lead electrodes at low current density is a subject 
worthy of further research. It. is conceivable that elec- 
trolysis by alternating carrents may be inflaenced by 
diffasion and certain local conditions. When observing 
the E M.F. of electrolysis it was noticed that the electro- 
meter deflection became unsteady at certain times of a 


period, indicating how easily it may be affected. In these 
experiments the plates were purposely placed near together, 
and did not give such facilities for diffasion as might 
otherwise have been obtained. 


ZINC. 


H,SO, dil —The most marked effects with zinc have been 
obtained when it has been amalgamsted and placed in 
dilute H,SO, (100 parts H,O + 5 parts H,SO, by volume). 
In experiments 4 and 5 the current densities are nearly the 
same, but the frequencies are different. The dissolved zinc 
at the higher frequency is grester than we should expect 
if we simply took the ratio of the maximum coulombs per 
half period into account. The figures are 000147, as 
against 0 00189 observed, and agree more closely than was 
the case in experiments 1 and 2. Again, comparing the 
resulte of experiments 4 and 6, in wbich the maximum 
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coulombs are the same, we find 0:0055 grm. рег square 
centimetre per hour dissolved, as against 0:00695 at the 
higher frequency. It should here be noted that in experi- 
ment 6 the plates were not freshly amalgamated, nor was 
the solution freshly put up. After weighing at the close 
of experiment 5, the plates were again placed in the same 
solution and experiment 6 made. In experiment 7 freshly 
amalgamated plates and fresh solution were used, and the 
result is quite different from that obtained in experi- 
ment 6. To test the importance of the degree of amalga- 
mation and the period of rest between amalgamation ard 
starting the experiment, four new zinc plates were amalga- 
mated to the same degree as nearly as possible and left 
nearly three days before being used. Experiments 8 
and 9 were then made. Comparing experiment 9 with 7, 
in which the duration of test, frequency, and current 
density were the same, the agreement is better, since the 
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average grammes per square centimetre per hour are respec- 
tively 000103 and 0°00166 The results no doubt depend 
upon the preparation of the plates before the experiment. 
The full line curves in Fig. 2 were obtained during experi- 
ment 4, and the crosses show the corresponding pointe 
obtained during experiment 5. "The agreement as to wave- 
form, phase, and amplitude of the E M.F. of electrolysis 
at the two frequencies demonstrates that in the case of 
amalgamated zinc in dilute H,SO, a change from 25 to 92 
periods per second does not affect the possibility of the 
E M.F. of electrolysis taking the same wave-form, amplitude, 
and phase relation. Experiments made with suffioiently 
increased frequency might throw some light upon the time 
taken to accomplish dissociation. Fig. 3 shows the curves 
obtained during experiment 7. The phase relations are 
practically the same, but the effect of conductivity upon 
the E.M.F. observed between the exploring zine electrode 
and one plate when the current is near à maximum, is 
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alightly observable. Test pieces of amalgamated zino were 
in the solations daring the experiments, and were practi- 
cally unchanged in weight. 

Zinc Chloride (strong).—The zinc plates in experiment 10 
had, when immersed in the solution, a smooth, clean surface, 
and when taken out after the test they were highly oxidised. 
In Fig. 4, curve 10 was obtained between the zinc exploring 
electrode and one plate. The potential difference rises to 
a maximum of 0°32 volt when the plate is an anode, of 
which 001 volt may be due to conductivity. Curve 10 
may be taken to be the E.M.F. of electrolysis, and it is 
nearly in phase with the current. Although the plates 
have increased in weight during the experiment, it is due 
to oxidstion which leads to their disintegration. 

Zinc Sulphate (saturated).—Experiment 11 has had little 
or no effect upon the zino plates immersed in saturated zinc 
sulphate solution. The potential difference between the 
zinc exploring electrode and one plate has the same wave- 
form as, and is in phase with, the current. There is no 
visible oxidation, and the process is probably almost 
reversible, 

Sodium Sulphate (strong).—Under the conditions of experi- 
ment 12 the zinc plates immersed in this solution have 
gained in weight, and are still (than before experiment) 
after being rubbed with wash-leather to remove the surface 
oxide. The potential difference between the exploring 
electrode and one plate is shown in Fig. 5, curve 12. 


IRON. 
Ferrous Sulphate (strong).—The iron plates were cut from 


good transformer plate and cleaned with emery paper, 
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thereby presenting a bright but not perfectly smooth 
suríace. Alternating currents have a marked effect upon 
iron in this solution. Experiment 15 was made first, and 
it was found that the plates lost 0°000462 grm. per square 
centimetre per hour. Without changing the solation, which 
during the experiment had taken up 2'4 grm. of iron, the 
plates, after being dried and rubbed with wash-leather to 
remove the surface oxide, were again inserted and experl. 
ment 14 made. The frequency was the rame in each 
experiment, but the maximum coulombs were increased 
from 0°00956 to 00546. The result was to dissolve only 
0°000457grm. per square centimetre per hour, as compared 
with 0°000462 in experiment 13, the solution again going 
up in density. Experiments 15 and 16 were then made 
with fresh solutions, but using tap water instead of 
distilled. A small quantity of H,SO, was added to 
delay oxidation and to correct the calcium salts in the 
water. The result shows that 0'00589grm. and 0'00445grm. 
per square centimetre per hour were thrown down, and 
these are roughly eight-fold the weight thrown down in 
experiment 14, although the frequency and maximum 
coulombs are the same. The presence of some free acid in 
experiments 15 and 16 may be accountable for the high 
figues obtained. A test sample in the solution of experi- 
ment 13 lost 0°4 per cent. of its weight in 58 hours, as 
against 2°5 per cent. of the submerged portion in seven 
hours in the experiment. There is considerable electrolysis. 
Experiment 17 was then made. In it the solution was made 
with distilled water acidified to the extent of one cubic centi- 


metre of HSO, in 2,000 cubic centimetres of water to delay 
oxidation, and nearly saturated with pure FeSO,. Comparing 
experiments 13 and 17 for the relation between grammes 
dissolved and maximum coulombs per half period, we find 
that 0:000229 grm. per square centimetre per hour should be 
dissolved if the relation held, as against 0°000462 observed 
at the higher frequency. Similar results were obtained in 
the cases of lead and zino in dilute H,SO,. Lead and iron 
give, roughly, the same ratio between the observed and 
calcalated weights. It should be remembered that in these 
experiments not the whole of the plate is submerged in the 
solution, and there may be some additioual offect at the 
surface of the liquid where it joins the plate. The curve 
obtained in experiment 15 between the exploring iron 
electrode and one plate is numbered 13 in Fig. 5. 10 flat 
top indicates that the plates are fully polarised. It is con- 
siderably out of phase with the current. 

odium ide (strong).—After washing and drying, the 
iron plates in experiment 18 have increased in weight, but 
in the solution a totally submerged test sample through 
which no current was passed increased weight nearly to 
the same percentage, so that there is no conclusive 
evidence of serious electrolysis. Curve 18 (Fig. 5) was 
obtained between the iron exploring electrode and one 
plate. It is very much displaced viti regard to the axis 
of time, possibly due to the fact that the plate is easil 
attacked when it is an anode, thereby requiring less wor 
during that half period. When passing from the cathode 
to the anode states a full quarter period ín time is required 
before the work done on the plate becomes positive. 
Experiments 19 and 20 show that an increase in the weight 
of the plates takes place, thereby leading to disintegration. 

COPPER, 

Copper Sulphate (strong).—Io experiment 21 the copper 
plates acquire a fairly easily removable copper deposit, and 
show slightly diminished weight. The potential difference 
between a copper electrode, in the solution between the 
plates, and one plate is given in Fig. 4, curve 91. The 
curve is nearly in phase with the current, and has the same 
waveform. One would expect a little electrolytic action. 
Comparing experiments 21 and 22, we see that, although 
the maximum coulombs are the same, more copper is 
dissolved at the higher frequency —i. e., at the higher 
current density. The сере copper in experiment 22 
was not so easily removable as in experiment 21. 

Sodium Chloride (strong) —In experiment 25 the copper 
plates were highly discoloured and covered with an easily 
removed metallic powder. The plates show diminished 
weight. In Fig. 5 curve 23 shows the potential difference 
between a copper exploring electrode and one plate. Com- 
paring experiments 23 and 24, we see that much more 
copper has been dissolved at the low frequency than the 
ratio of the maximum coulombs would lead us to expect. 
The effect is considerable in experiment 24, and as sodium 
chloride is largely met with in the earth, this experiment 
may have practical importance. The difference would have 
been a little more noticeable if the detachable deposit had 
been removed from the surface of the plate before estimating 
the loss of weight. 

Sodium Phosphate Na HO, (strong).—In experiment 25 
the copper plates were discoloured, but not diminished in 
weight. In Fig. 5 curve 25 gives the potential difference 
between a copper exploring electrode and one plate. 
Comparatively this potential difference is large. If correc- 
tion were made for conductivity, the phase displacements 
might be sufficient to show almost complete reversibility, 
and thus account for the small effect observed. If this 
were 80, the effect would be similar to what has already 
been observed when an alternating current is 
between platinum plates immersed in dilate H,SO,. 
Dissipation of energy still occurs owing to the decom- 
position of the electrolyte at the plates. Any copper 
phosphate formed in experiment 25 during one half period 
would be reduced during the next half period. 

TIN. 

Protochloride (strong).—In experiment 26 we see that 

0°26 grm. of tin have gone into solution, thereby indi- 


cating considerable electrolytic action. The curve of 
potential difference between the exploring tin electrode and 
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one plate is not given in Fig. 4, as there was a possibility 
of the electrode touching one plate during the experiment. 
It indicated a very small amplitude as compared with the 
others. 

ALUMINIUM. 


Potash Alum (saturated).— A good deal of work has been 
done upon aluminium in connection with alternate currents. 
It is known that the film formed on the surface offers 
considerable resistance to the electric current. In experi- 
ment 27 two aluminium plates were immersed in a saturated 
potash alum solution, and owing to the formation of a 
surface layer the internal resistance gave rise to such 
dissipation of energy that the solution was boiling after the 
experiment had progressed three-quarters of an hour. The 
plates were very much eaten away in places, but quite 
bright where they had been protected by the surface layer. 

n conclusion, I wish to express my thanks to Prof. E. F. 
Herroun for valuable suggestions. Mr. D. Sheppard 
worked with me all through, and prepared the experi. 
ments. Mr. T. Mitchell has also rendered assistance, and 
has worked out some of the results. To these gentlemen 
I tender my thanks. 


INTER-RELATION OF BALLAST AND GLOWER IN 
THE NERNST LAMP.* 


BY LEWIS A. TERVEN. 


The problems presented by the glower aud the ballast 
are very difficult taken singly, but when a problem of one 
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is complicated by interconnection with а problem of the 
other the case becomes very complicated. It has been 
often said that the more complicated in theory an appa- 
ratus is, the simpler it operates in practice. While this is 
of itself untrue, at the same time the saying carries some 
truth. It is well known that the induction motor is an 
apparatus capable of a great deal more abuse than the 
direct-current motor, although direct-current apparatus is 
much simpler in design. Such is the case with the Nernst 
lamp. That it is a complicated lamp is freely granted, but 
that these complications interfere with the operation of the 
lamp is not admitted. The understanding of the physical 
occurrences of minor importance in the filament of the 
ordinary incandescent lamp offers just as many difficulties 
as do the parts of the Nernst lamp, bat these small things 
have never been thoroughly investigated for the simple 
reason that there was no practical use in doing so. 

Because the Nernst lamp glower is an unstable device 
it is necessary to use a steadying resistance in series with 
it, and this resistance has been called the ballast. As is 
commonly known, the ballast used consiste of a fine iron 
wire, sealed into a bulb containing hydrogen. The 
hydrogen not only prevents the iron from oxidising, bat, 
on the other hand, it materially affects the molecular 
arrangement of the iron resistance, so that the curve 
between current and volts is found to be much steeper in 
a hydrogen atmosphere than it is under other conditions. 


From the Electrical World and Engineer of New York, 


Fig. 2 shows the normal ballast curve. It will be seen 
that the rise in resistance of the iron wire is quite rapid 
just above the point upon the curve where the lamp is 
normally operated. The ballast curve is usaally plotted 
on the basis of percentage. This is the only fair way to 
show a ballast curve, but the carrent scale is extended in 
the curve shown, which makes the ballast curve appear 
flatter than it really is. The ballast is a very interesting 
piece of apparatus from quite a number of standpoints. 
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Fic. 2. — Normal Ballast Curve, 


The shape of the curve msy be changed and one may get 
& different characteristic from the lamp by working at 
different points upon the curve. The selection of the 
proper quality of the iron to be used for wire is of very 
great importance. 

The beauty of the ballast is its sensitiveness. The reverte 
of sensitivenese is known as sluggishness ; that is, failure of 
the ballast to immediately respond to changes ia the line 
voltage, This is due to the specific heat of adjacent 
таса as well as to interheating of parts aud other 
things. 


Stability 


— 


Fio S. —Curve showing Stability of Glowers, 


The glower curve is shown in Fig. 1. This curve was 
taken at 500 hours, and is much steeper than the usual 
glower curve. In other figures, such as Fig. 4, glower 
curves are shown where the glower had been run only an 
hour. It can easily be seen by inspection that the glower 
changes its characteristics remarkably with age. 

A very peculiar point is to be noted here. While the 
glower surface emission deteriorates about 13 per cent. 
daring its life, the point upon the glower characteristic at 
which one operates at constant efficiency does not shift, or 
at least, if it does shift, moves over towards a more stable 
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poron: This can be seen by an inspection of Fig. 3. 
he curve shows a very rapid rise in stability during the 
first 100 hours, after which the curve is flat. By stability 
is meant the ratio of the abscissa of the peak of the curve 
to the abscissa corresponding to the point of two watts per 
candle-power on the glower curve between current and 
voltage. Of course, it must be borne in mind that the 
glower may be operated beyond the peak of the curve, in 
which case the stability must be reckoned as з negative 
quantity. 

In a previous paragraph the need of a ballast has been 
referred to. The necessity can be easily seen by reference 
to any of the later curve sheets of the paper. In Fig. 2, 
which shows two lamp curves taken from an sged glower, 
one of the curves is taken in connection with a normal 
ballast, while the other one is taken in connection with a 


straight resistance, which consumes 20 volts at 4 ampere. 


Lamp curve No. 1 shows how a rise in voltage is easily 
taken care of by the ballast, while curve No. 2 shows a 
very unstable lamp, and a rise of 5 per cent. in voltage 
would mean the destruction of the glower. If a simple 
resistance is to be used as a ballast, the percentage of ballast 
would have to be increased from 10 to 30, in order 
to take care of the variation in line voltage, and even 
this 30 per cent. resistance does not accomplish the same 
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result as the 10 per cent. iron ballast. Оле advantage of 
the ballast, which has no temperature coefficient, is due to 
the fact that the lamp is non-sluggish and the glower never 
gets an excess current, except that corresponding to an 
over-voltage circuit. The question of ballast sluggishness 
is a very broad one and is much too extended о taken 
up in this paper. 

The best way to learn how the ballast and the glower 
combine to make the lamp is to study curves illustrating 
different cases. Theoretically one has an innumerable 
variety of circumstances. For instance, the glower may be 
normal, or it may be squirted for too low or too high an 
efficiency. The ballast with which these three glowers are 
combined may be a normal, an under-voltage, or an over- 
vol ballast. Taken in this way, nine curves would 
result, but all of these are not necessary. In Fig. 4 the 
normal ballast curve is combined with the normal glower 
curve to produce the normal lamp characteristic. The lamp 
curve во shown is very stable, and the lamp will withstand 
& 10 per cent. excess of voltage for continuous service. 

The lamp will stand a temporary over-voltage of 20 per 
cent. without injury. On the same sheet (Fig. 4) a lamp 
curve is shown corresponding to a glower which is five volts 
lower sorted voltage than it should be. This corresponds 
to a method formerly used for so-called glower correction. 
During the early stages of the Nernst lamp development, 
and, in fact, up to 1905, glowers commonly had quite a rise 
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in voltage during life. This amounts to from three to four 
volts per 100 hours on constant current. When such a 
glower is run in the lamp, during the first 100 hours it does 
increase in TM by three volts, but afterward, because 
of running at a higher current, caused by a rise in glower 
voltage, the rate of rise in voltage of the glower is very 
small, because the rise in voltage of the glower is a direct 
factor of the specific consumption at which the glower is 
operated. 

In order to tially overcome this feature, glowers 
after being sorted had a certain glower correction applied to 
them. This amounted usually to four or five volte, and was 
i ep to correspond to the rise in voltage of the glower 
during the first 300 hours—i e., а 195-volt glower would be 
rated as a 200—and at the end of 300 hours the voltage of 
the glower would really be 200 volte, which would put the 
lamp on its normal basis. It is seen by reference to the 
curve that this expedient threw the ballast into the position 
of an over-voltage, and the over-voltage which the lamp 
could stand was dose d thereby. At the same time, the 
glower ran at & larger current than normal, and necessarily 
gave more light than it was intended to give, and 
the efficiency was accordingly much higher than normal. 
Under such circumstances the decrease in candle-power 
of the lamp was very rapid. The custom of adding 
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glower corrections was done away with in the early part of 
1904, due to an arrangement being made to correct the 
glower mixture so as to get a material giving a very small 
rise in voltage with life. 

Fig. 5 shows a normal glower when combined with a 
ballast running high in current. By referring to the 
efficiency curve it can be easily seen how the glower must 
do over duty when running with a ballast which takes an 
excess current, while the glower in the lamp with a small 
current ballast does not operate at a specific power con- 
sumption sufficiently low for a satisfactory efficiency. 

A very peculiar thing may happen in case of a circult 
with bad regulation, and a concrete example occurs to me 
which explains what I mean. Some single-glower lamps 
were installed upon a circuit which had a very bad 
regulation, rising from 104 to 117 volts, and staying at the 
latter figure throughout the latter part of the night. In 
the morning, when the light was really needed at its best, 
the voltage was down to about 108. Now, ordinarily, had 
wo installed 112-volt glowers, 108 volte would have given a 
fairly good light, but it must be remembered that these 
glowers had been operated during the night on an over- 
voltage, and after quite a deal of service upon over-vol 
necessarily rose to meet the maximum demand—that is, 
the glower tried to approximate the necessary voltage to 
take 0'4 ampere on 117 volts. Now, when burned on 
108 volts one can readily see how small the current taken 
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will be. Sach a case is not against the glower, but really 
shows how it accommodates itself, just as the human eye 
adjusts itself for the maximum light within vision. 

The effect of missing the die is shown in Fig. 6. One 
glower has a specific consumption of 2°15 at 0'4 ampere, 
while the other has & consumption of 1:85 at 0°4 ampere. 
When compounded with а normal ballast, the glower which 
resulted from the large die does not get its full amount of 
current necessary to bring it to two watts per candle- 
power, as can be seen from its efficiency curve, while the 
glower with the small die gets more current than it should 
and runs at an over-consumption and strains the ballast. 
In Fig. 7 the worst conditions possible have been shown. 
Here ballast curves bave been plotted where the current is 
too high and too low. Glower curves have been plotted 
where the consumption of the glower is too high and too 
low. By combining the ballast which runs low with the 
glower which runs at an under-consumption, the worst 
conditions are obtained for light emission. This may be 
seen by reference to curve No. 1. Lamp curve No. 2, which 
is made from the ballast curve with high amperage and 
the glower carve with too high consumption, is seen to 
be more unstable. This is because the glower runs at such 
а consumption as to bring it over the bend of the curve. 
Such a lamp will give a great deal of light, but will strain 
the glower. In the previous example the glower will 
receive no injary, but the ballast will be strained. 
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Fic. 6.— Effect of Combining with a Normal Ballast a Glower 
which has missed the Die. 


For easy reference there is compiled a table of strains. 
A strain is always referred to the normal lamp, which con- 
sists of a normal glower in series with a normal ballast. 
When either the glower or the ballast in a lamp is abnormal, 
it is presumed that the parts suffer as the standard product 
would under conditions which produce a similar strain. 
For instance, if a ballast which runs 0'39 ampere at 20 volts 
is put into a lamp and the lamp current is found to be 
0'395, the ballast is in a condition of strain, because its 
normal is 0°39 ampere instead of 0:4 ampere, as in the case 
of the regular product. 

The check of any strain when referred to a similar strain 
upon the normal lamp is that the condition of the glower 
or ballast considered shall be physically the same; thus 
glowers are compsred on the basis of equal efficiency 
(specific consumption) and ballasts on the baeis of tempera- 
ture of the iron resistance wire. 

Numerical examples will illustrate the methods described. 
Take the case of the lower consumption glower and low 
ballast shown in Fig. 7. A lamp composed of these parts 
would take 0'397 ampere at 220 volta. The normal for the 
glower is 0°43 ampere—that is, at this amperage the glower 
runs at two watts per candle-power. Hence the glower is 
running at a current 0'033 ampere less than its normal. 
When compared to the normal lamp we find that a current 
of 0'568 of an ampere is required to produce similar con- 
ditions, so far as the glower is concerned, when 


upon the abnormal lamp, equal to 0:597 ampere. 
the ballast normal is 0°39 ampere, and equating as above 


597 7 3 or z= 368 ampere. 
‘43 400 | 
Referring this amperage (0'568) to the standard curve 


of Fig. 4, it is found that 2128 volta ів the lamp voltage 
which will produce 0:568 ampere in a normal 220-volt 
lamp. | 


or tbe ballast we have the current ав above at 220 volta 
Now, 


991. án or х = 407 ampere. 


Ia other words, a current of 0'407 ampere flowing 


through a normal ballast produces a strain upon it which 
is equivalent to the strain produced upon а 0:59-ampere 
ballast when 0:597 ampere flows through it. 
this value with those found from the curves of Fig. 4, it 
is seen that 221:9 volts upon a normal lamp will produce 


Comparing 


0:407 ampere. 
The table of strains shows several things that could not 


be well obtained by a glance at the curves. Above all, it 


shows the great care that must be exercised in the manu- 
facture of the glower and ballast that they will not vary in 
their relations to each other. 
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TABLE OF STRAINS, Equival Rquival 
uivalent uivalent 
circuit circuit 


voltage on volt ge on 

ower, t. 

Five volts correction on normal glower ....... “ {> Sese 224-8 
Low ballast with normal glower .......0....0. . 21756 ...... 9204 
High ballast with normal glower..........—.... . 9985 ..... - 219 6 
Low-consumption glower and normal ballast... 2142 . 8810 
High-consumption glower and normal ballast 2320 ......... 2190 
Low. consumption glower and low ballast ...... 2128 .. 2219 
High-consumption glower and high ballast ... 240 0 plus 220-0 

probably 245. 


The fact has been mentioned before that the glower 
characteristic can be materially changed by altering the 
proportions of chemicals used in manufacture. One certain 
mixture is adhered to because it is found that this mixture 
gives the best all-round working results, but the standard 
mixture is not quite so stable as a glower mixture differing 
only by a small percentage in its components. The curve 
may also be slightly changed by altering the physical 
characteristics of the chemicals used, without varyiog the 
proportions. It is an important matter to get as steep a 
characteristic as possible, and one which does not reach the 
knee of the curve between volts and current until a very 
good efficiency has been attained. However, it does not 
seem possible to do much better than is now being done. 

When a glower is first run a great deal more light is 
emitted from its surface in proportion to the tem- 
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perature at which it is operated than happens after- 
ward in its life. This is explained by the fact that 
the glower surface initially has a selective radiation—that is, 
the radiation is concentrated in the visible spectrum. It is 
not certain that the glower has a selective radiation. The 
henomenon is possibly caused by the fact that the glower 
a certain porosity when new, but with age it attains a 
crystalline structure. The quality of the light does vary 
with the surface. When the glower is new the light is of 
a whiter hue. As the glower obeys the common law for 
black bodies heated to incandescence, although it is a white 
body, the hue of the light depends upon a fanction of the 
absolute temperature of the glower. The quality of the 
light may also be shifted toward the blue end of the 
spectrum by absorbing rays that fall within the red and 
orange part of the spectrum. The light falling upon a 
surface after being transmitted through a thin cobalt glass 
wall will appear very white, even though the glower may 
be operating at a specific power consumption as high as 
24 watts per candle-power. 

Because daylight differs so much owing to different 
amounts of diffasion which it has undergone, it would be 
difficult to give a table showing how near the Nernat 
glower approaches daylight for different efficiencies. If a 
glower is exposed to the sun on a bright day, and it is 
attempted to make the light of the glower falling on a 
white screen equal in value to the light falling direct from 
the sun, it will be found that the glower must be operated 
at as low a consumption as 1'2 watts per candle-power. 
Under such circumstances a glower will not live very long. 
On the other hand, if one wishes to duplicate diffased day- 
light in a hall it can be easily done with glowers running 
at two watts per candle-power, but it must be remembered 
that if shades are put upon the glowers the tendency is to 
throw the spectrum down toward the red end. The diffused 
light in ordinary residences is duplicated almost exactly by 
the light received from Nernst lamps using opalescent balis 
еа about 16 рег cent. of the light passing through 
them.  Heavier balls usually give a yellowish effect to the 
light. Sand-ballasted and etched balls do not play so much 
bavoo with the colour value of the light. 

In what рее ls given а study of the ballast and the 
glower under circumstances where a sufficient time has 
elapsed after starting the lamp that the operation of the 
lamp will have attained its final value. Everything is 
much more complicated during the time the lamp is starting 
and up to 30 minutes after the switch is canned: 


UP-TO-DATE ELECTRICAL POWER DISTRIBUTION. 
BY ROBERT LORAINE GAMLEN. 


A paper on the above subject was communicated on 
Wednesday last to the meeting of the Institution of Mining 
Engineers in Manchester. In the first part of this the 
author gives an interesting résumé of electrical progress 
daring the past 28 years, confining his attention more 
particularly to the growth of the distribution of electrical 
energy. e transmission of current to London from the 
Deptford station at 10,000 volts in 1885 is referred to as 
его to long-distance power transmission. The 
introduction of the three-phase system for transmission 
and the three-wire system for distribution are also alladed 
to by the author. He also shows that electri lighting 
engineers have appreciated the value of a power load as a 
means of increasing the hours during which their plant 
can be usefully employed. In this respect, however, the 
large power companies have the advantage that their works 
are designed after experience gained from the smaller 
stations of electric supply undertakings. Thus he shows 
that in the records of electricity concerns a capital of 
£100 per kilowatt of plant is no uncommon figure, but a 
quarter of this figure should be obtained by a power 
company. The capital of an electric supply company is 
spent on lands, buildings, boilers, engines, dynamos, 
auxiliary machinery, switchboards, mains, sub-stations, and 
distributing apparatus. The factors controlling the choice 
are absolute immunity from breakdown, perfect regula- 
tion, small fuel consumption, ease of за and 
consequently a low wages bill The balancing of these 


factors so as to obtain the best economic results is the art 
of designing the power system. 

Mr. Gamlen then describes what has been done by the 
Lancashire Power Company in their new station now com- 
pleted. Before doing во, however, he refers to one point 
which has been discussed a good deal lately with reference 
to power generation, and it would be as well to dispose of 
it now. The question is that of generation of power by 
means of gas-engines, the ui excuse for the gas-engine 
being diminished coal bills. The cost at which power can 
now be produced by large turbines is so low that the 
diminution which could be obtained by using gas is of leas 


importance than it was some years ago. A really large 
saving can only be obtained by using ammonia recovery, 
and such processes are hardly desirable adjancts to high 


pressure power stations. The arguments against the 
utilisation of the gas-engine are chiefly constructional ones: 
the floor space required for a 2,000-h.p. two-cycle gas- 
engine, without any auxiliary apparatus, is about 2,800 
aquare feet; a Cartis turbine of the same capacity need 
only have 120 square feet. Bat 2,000 hp. for a 
power company is a smallish set, 8,000 h.p. being 
more near to the useful standard size. No gas-engine 
of such size has yet been constructed, and if it were it 
would be a horrible enormity. The time may come when 
the long-dreamed-of gas-turbine will become an accom- 
plished fact. This will, of course, greatly change matters, 
and then steam may find a serious rival in the internal- 
combustion engine. Another objection to the gas-engine is 
that the angular velocity is not sufficiently constant, and 
upon perfectly even turning a great deal of the utility of 
the modern power company, especially in Lancashire, 
depends. The turbine has an absolutely constant angular 
velocity. A turbine drives a three-phase generator with 
even running, the speed of the three-phase motor bears an 
exactly constant ratio to that of the generator, and con- 
sequently the machine, driven by a motor in this way, will 
also have a perfectly constant speed. Farther, experience 
has not yet demonstrated the reliability of gas-engines of 
above 500 h.p. or 600 h.p., and it is essential that a power 
company shall be reliable above all other things. 

The power companies have in nearly all cases laid out 
their schemes on somewhat similar lines. Three-phase 
distribution has been adopted at a pressure generally of 
about 10,000 volts. The current hae been generated at 
high pressure, generally by means of turbines running with 
high vacuum and high superheat. The water-tube boiler 
has been universally adopted and one or another form of 
mechanical stoker used. 

In the case of Lancashire, the first station has been placed 
between the River Irwell and the railway, upon the far side 
of which is а coal mine, from which supplies can be obtained. 
The site is convenient, inasmuch as there is an ample water 
supply for condensing purposes ; the railway being situated 
above the boiler-house, the coal is conveyed by gravity into 
the bunkers, and thence it is fed on to chain-grate stokers 
operated by electric motors. The first boiler-house is 
divided into two banks of three boilers. The two banks 
are each capable of avaporating 60,000lb. of water per 
hour. The boilers feed on to one common ring of pipes, 
and the turbines are fed from the same, so that two turbines 
are fed from one bank. One bank of boilers, then, with 
its chimney and two turbines, constitute one unit. It is 
proposed to make extensions in like manner, except that, 
instead of one bank of boilers feeding two turbines, each 
bank will feed one machine of larger capacity. The water- 
tube boiler is used on account of the very great steaming 
capacity for a given floor space, and for its great powers 
of responding to forcing. It is, of course, highly important 
when dealing with large-size generators to arrange that 
sufficient boiler capacity can be available without the steam 
having to travel through vast lengths of main. By placing 
the boilers at right angles to the turbines, very satisfactory 
arrangements can bo arrived at. 

The turbines revolving at 1,000 r.p.m. look, of course, 
exceedingly small for the amount of work they do; indeed, 
the amount of power that oan be obtained on a certain 
floor space by their means seems nearly inoredible to the 
engineer who has been accustomed to work with the older 
slow-speed engines. The turbine lends itself particularly 
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well for condensing; in the case of the Curtis turbine 
there is no exhaust pipe, the condenser being coupled 
direct to the engine. This can be done in two 
ways, either by placing the condenser side by side 
with the turbine, or underneath, elther arrangement being 
very compact and convenient. In Lancashire the air-pump 
is placed beyond the condenser, so that the three form 

ly one plant. The result is that an engine-room only 
96ft. long and 32ft. wide is needed to house four sets of 
2,000 kw. each, or 8,000 kw. in all, whereas in nearly all 
previous cases as large a building has been necessary for an 
engine of 800 h.p. and less. When the extensions take 
place, this ratio of plant and buildings will diminish again, 
as the diameter of the 5,000-kw. set is comparatively little 
larger than the 2,000-kw. plant. In the case of the Cartis 
combination, the dynamo is placed on the same spindle as 
the driving buckets and vertically above them. Owing to 
the high speed of rotation the eiectrical generator is of very 
small proportions, the diameter being only some 7/t.; whereas 
an ordinary direct-coupled set, at about 150 r p.m , would 
be somewhere about 25ft. to 30ft. high, and, of courte, 
much more expensive. 

Mr. Gamlen then deals with the switchboard construc- 
tlon, which is of the British Thomson-Houston Company's 
type, with remote control for all the main switches. He 
also shows the advantage of having high voltage for trans- 
mission, as this enables the supply to be given economically 
over large areas, thus securing a great variety of load on 
the station. It is likely, therefore, that the number of units 
produced by a power company when attaining to moderate 
size for each kilowatt demanded should reach 24 times that 
of the ordinary town supply—tbat is, the load factor of an 
ordinary combined lighting and power supply will be high 
at 18 per cent, that of the power company should reach 
45 per cent.—and this, as before explained, greatly reduces 
all the annual capital charges. 

There is great prejudice in this country against the use 
of overhead mains, but this is gradually being overcome, 
and already great advances are being made. In the 
original scheme, the whole of the Lancashire maias were 
intended to run underground; already it has been arranged 
that some 10 miles of route shall be overhead. By this 
means expensive insulation is saved, and also the excava- 
tion and reinstatement of the roade, greatly reducing the 
cost of the transmission system. Further reduction is 
obtained also, as often the cross-country overhead route is 
much shorter than if the roads had to be followed. The 
main routes are laid in duplicate, and are planned to go 
through the most likely districts for supply. 

Arrangements are made with the various local suthorities 
for the supply in their areas. In some cases the current is 
sold to the authorities and they distribute to the small 
consumers at low pressure, and in other cases-the company 
act more or less as agents for them, and look after the 
distribution. In all cases large power users are served 
direct from the high-tension mains. In most cases tbe 
eurrent used is three-phase, as this is most suitable for 
almost all purposes; the reduction apparatus in this case 
has no moviog parts and requires no attendance, so tbat 
even in this extra stage to that needed by the ordinary 
sappy concern no extra expense is incurred. 

e following points show out the general scheme of 
the lay-outs of the power company, and show where the 
difference occurs between it and the ordinary town supply : 
(1) the power company chooses its site near the fuel and 
by the water; (2) the power company spreads out over a 
large area and caters for a large long-hour load, conse- 
quently it can start on large lines with large unite of plant, 
the capital cost of plant per horsepower diminishing 
эв the sizə increases; (3) the load factor of the 
power company should reash 45 per cent.; and (4) 
all the working expenses of the power company per unit 
are extremely small on account of the size and con- 
. venience of the units, On the other hand: (1) the town 
supply is located by the area of supply, and it 
seldom can be placed near water, and hardly ever near 
a coal pit; (2) the town supply has a constricted area and 
ean only work in small units, and small units are more 
costly per horse-power than large ones; (3) a good mixed 
town supply can hardly ever have a better load factor than 


| of sewage by means of electrolyeed salt water. 


18 per cent.; and (4) the wages bill of a town supply is 
generally a large factor of the total costs. 

The preceding recited points show that power companies 
hope to be able to supply electricity far more cheaply than 
town undertakings, and the fature will show whether their 
ideas are based on fact or fiction. 


ELECTROLYSED SALT WATER FOR DISINFECTING 
PURPOSES. 


Mr. W. F. Alexander, the medical officer of health for 
the metropolitan borough of Poplar, has presented a report 
to his committee npon the manufacture of electrolysed salt 
water for disinfecting purposes. He shows in bis report 
that this disinfectant can be economically obtained, and 
that it would be quite as effective as the disinfectants now 
issued by his department. The following extracts from his 
report will revive interest in a process which was introduced 
into this country some 10 or 12 years sgo for the treatment 
This was 

the Hermite process, the use of which has not b3en extended 
beyond tbe few places where it was first tried. It is quite 
likely, however, that as a disinfectant for private use or for 
flushing drains that the electrolysed salt water may be 
more economical than the disinfectants now used. The 

roduotion of the same would provide a steady and valuable 
load for the local electric supply station, as the process 
could be carried out in such & way as not to clash with the 
lighting peak. This would enable a very cheap supply of 
electricity to be given. We omit a considerable portion of 
Mr. Alexander’s report which deals with the chemistry 
of the process, as this will be well known to the majority of 
our readers. To put it briefly, the electricity passing through 
the salt water converts the magaesium aud sodium chlorides 
into by pochlorites. We are more concerned with the 
figures of cost, and on this point a good deal of recent 
information is given. Mr. Alexander in his report states: 
"I have been in commanication with a firm of electrical 
and mechanical engineers, Messrs. Geipel and Lange, 
of Vulcan Works, 724, St. Thomas street, S.E, the 
successors to Messre. Paterson and Cooper, the firm which 
installed the plant (Hermite system) at Ipswich, Lytham, 
and the Victoria Hospital, Netley. These engineers, at my 
request, have been in communication with friends in Paria, 
and finally write me as follows: ‘This is as small an 
apparatus as we could make, and is capable of producing 
250 litres of disinfectant solution per hour, having a 
strength of 1 grm. of chlorine per litre. Such a solution 
is strong enough for deodorising sewage and other like 
purposes, bat we are of opinion that for ordinary cases of 
domestic sanitation a solution of half this strength would 
be sufficient, во that it would be possible by iuris, come 
to obtain from this apparatus 500 litres of solution having 
a strength of 4 grm. of chlorine per litre. We believe that 
with this apparatus and with solution of this strength you 
could have excellent results. This electrolyser would 
require 30 amperes continuous current at a pressure of 
110 volts, but, if more suitable to you, 20 amperes would 
be suffisient for longer perlode, or, if necessary, 40 amperes 
could be put into the apparatus. It would be necessary to 
have a rheostat in the circuit to regulate the current; the 
only other apparatus would be a tank or reservoir placed 
at & higher level to the electrolyser containing the solution 
to be electrolysed, which reservoir should be connected to 
the electrolyser by a rubber pipe. Oar price for this 
electrolyser complete, but without the tank above referred 
to, would be £95, carriage from Paris extra. The solution 
to be employed with this apparatus should be composed of 
water, 1,000 litres; ordinary salt, 40 kilos; chloride of 
magnesium, 10 kilos.” " 

As regards the cost of electricity, Mr. Bowden, borough 
electrical engineer, has written to Mr. Alexander that '' the 
pressure on the ordinary low-tension mains is 230 or 
460 volte. To give you & special service at an E.M.F. of 
110 volte would necessitate the installation of a motor- 
generator, or a large resistance which would be very 
wasteful, unless the machinery which you propose to drive 
would be in duplicate, when you could ran two in series, 
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and thus overcome the loss in the conversion from 230 or 
460 to 110 volts. With reference to the cost, the lowest 
price that I think we could at the minute quote you for 
this small amount would be a flat rate of 13d. per unit, 
and taking your own figures—viz , 50 amperes at 250 volts— 
this would represent somewhere about five to six units per 
hour, equal to 91. per hour." 

The author has also been in communication with another 
firm for the supply of plant for making the electrolysed 
solution, snd understands that both firms would be prepared 
to supply the necessary equipment on rental or royalty. 
He points out that it would be more economical to instal a 
motor-generator to reduce the voltage than to employ 
& rheostat, which would involve waste of practically 
half the energy used. As regards the cost of manu- 
facturing, the report reads as follows: “Mr. Bowden 
quotes 9d. per hour for 30 amperes at 230 volte, 
and, therefore, for eight hours, an ordinary day’s 
work, the cost for electricity would be 6s. This with a 
rheostat, but it would be cheaper with a motor-generator, 
as 110 volts for one apparatus is required, but without & 
rheostat or motor-generator two plants can be worked in 
series for this sum. With a pressure of 110 volts and 
30 amperes continuous current, 250 litres can be made, or 
440 pints or 55 gallons per hour, the cost of the electricity, 
even with the waste in the rheostat, should there be no 
motor-generator, being 9d. In a working day of eight 
hours, therefore, 2,000 litres can be made, or 5,520 pints 
or 440 gallons, at a cost of 6s. for electricity. Rock salt 
costs £2 per ton; chloride of magnesium £4. 10a. For 
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ACCUMULATOR LOCOMOTIVES. 


For the purpose of removing excavated material and 
taking in the iron tunnel segments, sleepers, rails, and other 
material required in the construction of the Great Northern, 
Piccadilly, and Brompton Tube Railway, there have 
recently been constructed by Messrs. Hurst, Nelson, and 
Co., Limited, of Motherwell, N.B., two electric locomotives 
to be worked hy storage batteries, and aleo eight bogie 
wagons for use in conjunction with the electric locomotives. 
The locomotive bodies are 50ft. 6in. ia length over buffers, 
and are constructed of steel, with a flooring of jarrah wood, 
The floor frames are of 9ia. by 34in. by zin. channel steel, 
the side sills being of Sin. by Ain. by jin. steel girders, 
intermediate sills of 7Zin. by 3in. by Žin. channel steel, the 
whole truesed by two side trues rods placed under each 
side sill, and H steel gicder needle beams carried across at 
each truss post. The side frames are of steel plate tin. 
thick riveted to the side sills at the bottom and to a steel 
angle and flat at the top, and, where the storage battery is 
located, are lined with jarrah wood. A view of one of the 
locomotives is given herewith. The batteries, which have 
been supplied by the Chloride Electrical Storage Company, 
consist of 80 Chloride celle, each containing 21 plates, and 
weighing in all about 36 tons. The normal discharge current 
is 179 amperes, whilst the maximum emergency load is 800 
amperes. The batteries will be capable of storing sufficient 
energy to operate for a whole working day without re- 
charging. 
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Accumulator Locomotive used in the Construction of the Great Northern, Piccadilly, and Brompton 
Tube Railway. 


every 55 gallons of fluid there would be required 224lb. of 
salt and 5]lb. of chloride of magnesium, and at the price 
quoted above for 440 gallons of fluid the cost would be 
3a. 3d. for salt and 1s. 10d. for chloride of magnesium, and 
with 6s. for electricity, the total cost of 440 gallons would 
be 11s. 1d., against £15 for a like amount of our present 
fluid." 

Our readers are hardly concerned with the details of the 
disinfectants actually issued last year by the Poplar health 
department, but the total cost of the same was practically 
£458, exclusive of labour, which cost £292 more. It will 
be seen, therefore, that on this expenditure there is room 
for considerable economies, and that it is worth while going 
to a reasonable capital expenditure. 

In conclusion, the author states that in his opinion the 
health of the district must be materially enhanced by the 
use of electrolysed salt water as a disinfectant, and а great 
saving of money will be assured to the ratepayers. 

We understand that if the proposal is adopted, the 
strength of the solution actually delivered to the public 
would be one containing 4 grm. of chlorine per litre. It is 
likely, also, that two electrolysers would be used in series, 
80 as to avoid the first coat of the motor-generator or the 
energy which would be wasted in a rheostat. The first 
cost of the motor-generator in question would be £72, 
while the second electrolyser would only cost £95. It will 
be interesting to see the outcome of this report, and we 
trust that the proposed system will be given a good trial in 
Poplar. Success there should lead to its adoption elsewhere 
in tbe country. | 


At each end of the locomotive there is a driver's cab 
fitted with a British Thomson-Houston master controller, 
whilst one cab (10ft. 10in. in length) is extended so as to 
accommodate the controlling apparatus, the air-compressor, 
and the air-receiver. The cabs are constructed entirely of 
steel, and are so arranged that they join the portion carry- 
ing the battery, the latter being on the jarrah wood floor 
in two divisions, separated by a lattice girder frame passing 
longitudinally down the car from cab to cab, and its top 
supporting a series of sloping doors whioh cover and pro- 
tect the secondary batteries. The width of the locomotive 
is 8ft., whilst the height from rail level to top of cabs is 
9ft. біп, the distance from rail level to top of battery tank 
being 6ft. Віа. | 

The locomotives weigh 65 tons each, and their free 
running speed on the level, when hauling a load of about 
60 tons, is from 7 to 10 miles per hour. They are each 
fitted with the automatic centre coupler buffers, and also 
with the Westinghouse air-brake. 


APPOINTMENTS VACANT. 


Junior Engineer, E-ith Urban District Oouncil electricity works. 
Applicstions by Sept. 18. See advertisement, 

Engineering Instructor, the Technical Education Board of 
Wellington, New Zealand. Salary, £300 and £40 passage allowance. 
See advertisement. 

Winders for direct-current and alternating-current work. Apply 
to Bruce Peebles and Oc., East Pilton, Edinburgh, See advertisement, 
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RAILWAY AND TRAMWAY COMPETITION. 


The chairmen of our large railway companies have of 
late years given many detailed statements as to the effect 
of tramways on the traffic returns of their systems. These 
statements are reflected in the report of the Board of Trade 
for 1904 as to the working of the whole of the railways 
within the United Kingdom. A few extracts from this 
report are given in this issue. The figures as to the total 
number of passengers carried for a series of years show 
that in the days of horse tramways the railways held the 
supremacy. In 1899 and 1900 there was little to choose 
between the total number using railways and tramways, but 
since then electric traction has put the tramways far ahead. 
In 1904 some seven hundred millions, or 65 per cent., more 
passengers used the tramways than the railways. The 
figures for the rate of increase on each system are even 
more striking, and indicate that the railway passengor 
traffic has nearly, if not quite, reached a maximum. With 
tramways, on the other hand, the yearly rate of increase is 
itself increasing. So far as mere numbers are concerned 
the result is bad for the railway companies, and it is 
obvious that the competition is by no means a fair one. 
They provide a service over lines laid оп private 
rights-of-way secured at great cost, whereas the tram- 
ways use public streets without any further charge than 
is involved in the maintenance of a certain portion 
of the street surface. It is also the network of lines 
possible in public streets which gives the tramway the 
great advantage over its rival as a passenger distributing 
agent. This is shown by a comparison of the fares obtained 
from each passenger on the two systems. The third-claes 
railway fares average 6°5d. per journey, which shows that 
the travellers on railways go for a considerable distance. 
The tramway fares, on the other hand, average between 
one penny and three halfpence, so that the rival systems 
may be compared to the feeders and distributors respec- 
tively of an electris power station. Considered on 
these lines, it would seem as though the future of 
our railways will be confined more and more to 
long-distance travel, and that the distribution of the 
population through industrial areas will be taken up 
entirely by tramways. With electrified railways vast 
improvements could be made on these lines in the inter- 
communication between adjacent towns, and between towns 
and definite tramway centres in the country. Another 
feature in the report which electrical engineers will do 
well to study is the respective gross income of the 
railways from passenger and goods traffic. These figures 
for 1904 show that some forty-eight million pounds 
were received from passengers, as against fifty-five 
million poands from goods traffic. The earning power 
of trains used for the two services is also given as 
48:00d. per train mile from passengers and 85°42d. per 
train mile from goods. Thus as a nation we spend about 
15 per cent. more per annum for the transport of our raw 
materials, manufactured goods, and food than we do in 
travelling for business or pleasure. A large portion of this 
gooda traffic must always be conducted on the railways, 
but here, too, there is a great opening for a cheaper dis- 
tributing agent. Several of our larger tramway under- 
takings have instituted goods services, but the work done is 
infinitely small compared with what is possible in vhis 
direction. Electric traction will quicken the goods service and 
render it economical to increase the frequency of dispatch, 
which will attract business which the present railway 
facilities cannot meet. This is especially the case in 
industrial districts, where a goods service on electrified 
light railways or tramways will render the factories in 
outlying districts most valuable aid. The improvement 
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in the load factor on the lines from the diversity of load 
so obtained will render remunerative many lines which 
cannot be financially successful if run for passengers only. 
The above report indicates clearly the inflaence of elec- 
tricity on the transport facilities of the country, and that 
by improved methods a greater traffic is dealt with than 
was possible some years ago. Cooperation between the 
present rivals, rather than competition, is to be desired for 
the public good. 


CORRESPONDENCE, 


‹ Опе man's word is no man's word, 
Justioe needs that both be heard." 


COST OF POWER PLANT. 


SIR, —I note in a report which you give of the discusion 
of Mr. Snell's paper that you have reversed the figures of the 
cost of the installation of generating plant in private 
power stations. Mr. Snell stated that a private installa- 
tion could not be erected under a cost of £45 per kilowatt, 
and аз I considered that his estimate was altogether too 
high, I gave him certain figures, which are actual costs of 
installations which my firm have in hand at the present 
time, and these are as per copy attached, marked No. 1 
Mr. Snell objected to my figures both as regards cost of 
plant and the cost of production, and unfortunately I was 
not present at the discussion, but I sent a communication 
to the North-East Coast Institution, of which the attached, 
marked No. 2, is a copy. 

Ia conclusion, I can only state that the figures which I 
give are not imaginary figures, but are costs well on the 
high side of actual work in hand. There is no doubt that 
power stations have an immense future before them when 
they can supply current at prices within measurable 
distance of what it can be produced in private stations, but 
it is only right that consumers should know what the cost 
of a private installation should be if they had to consider 
the merits of either producing themselves or purchasing from 
the supply company.— Yours, et, W. C. Mountain. 


[This matter is referred to again in our front notes. — 
Ep., E. E.] 


HOTEL WIRING. 


SIR. —I have just read your article on hotel wiring on 
p. 229 of your issue of the 18th ult., and trust a little 
criticism and additional information will not be out of 
place. I quite agree that on the Continent the various 
convenient adaptations at the disposal of wiring contractors 
are better appreciated and oftener brought before the 
notice of hotel proprietors than they are at home, although 
such have a fair adoption here also. 

Fig. 1 of your article is an old friend to wiring con- 
tractors at home, and large hoteis here were so fitted as far 
back as 1891. Anything a visitor finds a convenience at 
an hotel would be a large factor in inducing him to come 
again and also recommend the hotel to his friends, as novel 
applications remain in mind and are the means of providing 
good advertisements for the proprietor. Your remarks re 
the ugly appearance of treble flexible on porcelain insulators 
would have little interest here, us such wiring is not very 
general, although no doubt in the near future it will be 
made good use of. Fig. 2, I fear, is of little use, and would 
be unpopular on account of the necessity of both switches 
having to be placed in thelr off positions before the lamp 
сап be extinguished. Fig. 3 is an old friend up to a certain 
point— viz , a two-way апа off position switch controlling 
either of two lights. The same objection as lu Fig 2 also 
exists here—viz., that switch S must be in its "on" 
position before lamp L, can be lighted by the two-way and 
"off" position switch, U. Fig. 4 is the most convenient 
and economical adaptation, the two-way switob, Us, being 
usually placed near the door, the lamp, La, controlled by it 
heing placed over the dressing table; the three-way switch 
is plased near the bedside, and controls both, only one, 
however, being in use at a time. It will be obvious that 

is arrangement is a most economical one for hotel 


proprietors to adopt, as it prevents considerable waste of 
current by users. 

This method of circuit wiring is at present being installed 
in the King’s Sanatorium now building at Midhurst, 
Sussex. My diagram (a) herewith will show the connec- 
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Disgram (a). 


tions ‘a little clearer, two-way and three-way switches as 
used being of tumbler type. 

Fig. 5 ie simply a three-way switch with off positions, 
controlling separate circuits, 


Diagram (b) 


My disgram (b) will show & three-way tumbler switch 
controlling three separate lamps, a single-way switch being, 
of course, necessary to break the common wire. My 
diagram (c) shows the cireuit connections employed for 


Diagram (с), 


lighting or extinguishing either of two lights from two 
positions. Three three-way tumbler switches are used, two 
of them being coupled together, as is commonly done for 
double-pole switches. 
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Diagram (d). 


Diagram shows a similar ag ag giving (1) one 


lamp full, (2) two lampe series ( light), (5) "off" 


1 
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position, all from either position. Diagram (¢) shows a 
similar adaptation using a double-filament lamp, the circuit 


ntc? 


Diagram (eX 


allowing either filament being lighted or both extingulshed 
as desired, the small filament being conveniently used as а 
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Diagram (/). 


night-light. Diagram (f) shows how a single-way and a 
two-way switch may be connested to give tbe following 
results: (1) one lamp only, (2) two lamps parallel, (3) two 
lamps series, (4) off position. Diagram (g) shows how 
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Diagram (4). 


а single-way switch and a two-way switch with off 
position may be connected to give the following results: 
1) one lamp, (2) another lamp, (3) both Jamps in parallel, 
60 both lamps in series, (5) “off” position. In the last 
two applications, if metal covers be used, it is advisable to 
have them lined with insulating material for the two-way 
and two-way and off switches used. 
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Diagram (/). 


Diagram (^) shows another useful system for botel bed- 
room witiog. А two-filament lamp is used (usually 16 с.р. 
and 1 0 p.). A “duplex” two-way and “off” tumbler switch 
is fixed near the door, and a "pivot intermediate tumbler 


awitch near the bedside. The latter switch allows either 
fall light or a dim light for night-light use. The " duplex" 
switch at the door provides (1) full light, (2) dim light, 
(3) “off” position for use during daytime or if the room 
is rcqnired left in darkness. Trusting the foregoiog will 
prove of interest to your readers— Yours, eto., 


Gus. C. LUNDBERG. 


STATIC ELECTRICITY IN PAPER. 


Sin, —I feel very grateful to M. M." for his suggestions 
regarding above, but one devieg he refers to—that is, a 
series of metallic brushes and connected to earth—has been 
in operation here for some years, but without effect. He 
also suggests to reduce the friction on the paper, but the 
machine travels at a high speed—350!t. per minute—con- 
sequently the paper is very quickly dried. Might not a 
great deal of the electricity be generated by evaporation! 
I thiok neutralising it would be the only way out of the 
difficulty. How would it do to insulate the last roll on 
the machine, which is a copper one, from the frame, and 
make it part of aa alternating-current lamp circuit! 
Would that neutralise iv? If you can fiod space in your 
valuable paper, I shall be glad to hear more on the subject.— 
Yours, etc., JAMES WOOD. 

6, Bank-street, Woodside, Aberdeen. 


[N B —The last suggestion of our correspondent would 
not be serviceable, due to tbe insulating property of paper. 
Any useful means of removing the static charge caused by 
friction must operate on the surface of the paper on ite way 
to the final roll. Perhaps Mr. Wood does not realise that 
the effect complained of is largely caused by the machines 
on which the paper is used.—Ep , E. E] 


UNITS UNACCOUNTED FOR. 


SIR, —I beg to call your attention to an inaccuracy which 
occurs in the Tonbridge electricity acoounts in your issue 
for Sept. 8. You will observe that the total quantity o 
power generated ie 156,582 units, and the total quantity 
accounted for is exactly the same. This ie a state of 
affairs which is too happy to exiet. The amount of power 
generally given under the “Not accounted for" heading 
includes all losses in transmission, leakages, etc. Probably 
the total quantity generated is given Mida rie 
eic, . P. H. 


[ We had seen the inaccuracy noticed by our correspondent 
in the accounts for the Tonbridge electricity supply under- 
taking. Oa looking through the same again, we find that 
the loss in mains (5,800 unite) is included under the 
б Quantity used on works.” This is a wide reading of 
the accepted term which, we think, is not justified. 
Also it is evident that leakage and discrepancies in meter 
readings must also come into this item, which sbonld 
appear under “Q 1antity not accounted for."—Ep. E. E.] 


RAILWAY RETURNS. 


The annual returns of the capital, traffic receipts, and 
working expenditure of the railway companies in the 
United Kingdom for 1904 have just been issued, together 
with a report on the same addressed to the Secretary of 
the Board of Trade. This report is a complete statement 
correcting the figures issued early in May last. As fore- 
shadowed in the report for 1903, additional returns have 
been obtained from railway companies whose lines are 
worked wholly or in part by electricity, but the form in 
which these returns were collected being a tentative one, it 
is not proposed to publish the information thus acquired. 
It is hoped, however, that valuable returns relating to 
railways worked, or partially worked, by electric traction 
will be available for publ'cation in the reporte relating to 
future years. In this report there appear figures for those 
railways which are worked throvghout by electricity, but 
the statistics refer to traffic only. The democratic tendency 
of the age is ehown by a further falling off in first and 
second class passengers, which is more than qounter- 
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balanced, as far as numbers, in the increase in the third- 
class. The average receipts per passenger are for first-class 
23°6d., for second-class 11d , and for third-elass 6°5d. These 
figares for the whole of the United Kingdom clearly show 
that the bulk of the railway passenger service is for short- 
distance travellers. The increase in the number of third. 
class passengers was rather greater in 1904 than in 1903, 
but it was still small as compared with the annual increases 
shown by the returns for years previous to 1902. That 
this falling off in the rate of increase is due, in a great 
measure, to the increasing competition of tramways, may 
be deduced from the following comparative atatement : 


Third class — Iaorease, — с —Increase,-—~ 


А Tramway 
railway 
passengers 
Year, (eara ended Number. | % (years ende Number. | % 
уо. 51) June д0). 
1896..| 888,604 000 — — | 759 466,000 — — 
1897. 935 100,000 46,556 000 5? 788 570 000 29. 104.000 5:8 
1898...) 965 674 000 28 514,C60/3 0 858 486 000 | 69, 916,000 8 9 
1899. 1. 003, 996, OC | 40 322,000 12 924,820 000 | 66,334,000! 7:7 
1900.1, O38. 875 000 34, 877. 000 5˙0 1,065 374,000 140. 554. 000 15 2 
1901... 1. 068, 919, 000 30,046, 0002 9 1, 198, 227,000 | 132 853, 000 185 
1908.. | 1 080 625,000 11. 706, 0011 1. 394. 458, 000 196. 326,000 16:4 
1905... 1. O86, 205, 000 5,580 00C 0 5 1.681, 949, 000 f 287, 496, 000 20 6 
1904.1, 098, 549,000 6. 344, 000 0 t 1,799 345, 0007 — — 


| 
‘ 


It will be seen that the number of tramway passengers 
carried in 1900 was greater than the number of third-olass 
railway passengers carried in that year, and that the 
increases in subeequent years have been proportionately 
much greater in the case of the tramway passengers than 
in the case of the railway passengers. The date to which 
the returns relating to tramways and light railways (street 
and road) were made up has recently been altered, as 
stated in the footnote appended, and consequently the 
increase in the number of passengers 3 the year 
ending June 30, 1904, cannot be ascertained. It must be 
borne in mind that the increase in tramway passengers in 
the year ending June 30, 1905, is somewhat abnormal, 
owing to the inclasion for the first time in the returns for 
that year of particulars relating to public road lines 
authorised under the Light Railways Act, 1896. 

The following statement shows the average receipts per 
train mile, distinguishing goods and passenger traine, 
during each of the last six years: 


* ~ NIDN per = mos 8 
rom passenger rom goo rom passenger an 
Year i ia taf goods кай 
1899. . . _ 4836 . . a 7099 ......... _ 6806 

1900 „—ö 6EͤU . 4908 „ 1000 е. 4. 6901 

1901.5. 2313s 4, 49:61 ........ = 7525 uec . 5992 

199 B 4950 S 61°27 
190226000 ~ 4921 ....... e 8255. .......... ~ 62 79 
190. „% „ 4809 22. . 385 43 ~ 62°74 


The ratio of working expenses to gross receipts for 
the year stood at 62 per cent. as last year. The actual 
average expenditure per train mile for the two years was as 
shown in the table below : 


Dot per train Increace () or 


Expenditure on account of— mile, Decrease () 


1909: ^ in 13 
Maintenance of way.. 640 6:41 (=) 0:01 
Locomotive power. . . 1118 11:28 (--) 0°10 
Rolling stock... . 541 3˙41 — 

с expenses . rot 12:37 12:40 (-) 0:05 
General оһагдов........................ — 159 158 (+) 0:01 
Rates and taxes. oss os s oss e -oo — 2:86 2°73 (+) 0°13 
Government доу“ ..........—.—.— 022 0:23 (-)001 
Compensation to employ . s= 010 009 (+)001 

Personal inj aries t» paesongers ... 008 0-10 (-)0:02 
= Рая to ен ТЕТТИН ИИИ 915 ot (-) 008 

gel and pailiamentary expenses... : : (-)0 
Miscellaneous ~ 1°20 1°13 (+) 0°07 
Total (exclusive of expenditure on 

steamboats, docks, harbours, and 

f a . 4985 39 81 (+) 008 


* For Great Britain only. The railway passenger duty is not 
charged in Irelend. 

f Particulars relating to public road lines authorised under the Light 
Railways Act, 1896, included for the first time. 

; These figures represent the number of passengers carried by street 
and road tramway and light railway companies during the year ending 


The passenger receipts per mile of line averaged £4,586 
for the year. This figure is not directly comparable with 
that we give in our electric tramway returns each week of 
receipts per mile of single track. About one half of the 
total mileage of railways, or 12,590 miles out of 22,654 
miles, have two or more tracks. Still, if this is allowed 
for, it will be seen that the traffic returns per mile of 
tramway track is not very different in the average to that 
from railways. The rest of the above report will repay 
careful study by those interested in the electrification of 
railways. 


THE EDDY-CURRENT BRAKE FOR TESTING 
MOTORS.* 


BY D. K. MORRIS, PH D., AND d. A, 
MEMBERS, 


INTRODUCTION: METHODS OF MoroR TESTING IN USE. 


The testing of a motor for efficiency and suitable rating 
requires that the motor shall be subjected for short or long 
periods to a measured load of any desired amount. Steady 
maintenance and accurate measurement of the load are 
necessary, while the means of applying it should in no way 
affect the conditions under which the motor works. It is 
interesting to review the methods of motor testing which 
have been proposed, and generally to consider the possible 
methods of absorbing and measuring the energy of & motor. 


TABLE I,—Methods of Motor Testing. 


LISTER, ASSOCIATE 


Nature of energy- 


(2) Energy dissipated 


absorbing apps- (1) Energy utilis3d. (absorption brakes). 
ratus. 
Mechanical, Lifting we'ghts—e.g., in (a) Block (Prony, 
detsrmining combined etc.). 
efficacy cf oranes or | (b) Rope. 
hauling gear. (c) Band (Soames, 
etc ). 

Fluid. Pumping — c g, in deter- (a) Water (Froude), 
mining combined effi- | (b) Air friction. 
ciency of motor pumps. 

Electric. (а) Load taken up ір | (а) Eddy currents 
separate generator of only. 
known efficiency. (1) Fixed field, 
(^) "Hopkinton ” methods | (2) Revolving field, 
as below. (0) Kidy currents 
and bystercsis, 
Losses supplied. (1) Fixed field. 
———————————— — — (2) Revolving field. 
Mechanically. | Electrically. 
By belt. Parallel 
By direct- system. 
coupled Beries 
motor, system. 
TAnLE II.—Electric Testing Braker, 
— Eddy currents only. |Eidy currents and hysteresis. 
Fixed field ʻa) Air-cooled (a) Air-cooled (Rieter, 1897) 


(Pasqualini, 1892; 
Grau, 1900; 
Biemens and Halske) 


(b) Water-oooled (b) Water-coo:ed 


——— 


a) Air-cooled (R:eter) 
<b) Water-cooled (Korting) 


Revolving field | a) Air-cooled 
| L) Water-cooled 


They group themselves naturally as in Table I., aecording 
to the nature of the device employed, whether mechanical, 
hydraulic, or electrical, and to the method of absorbing the 
energy, whether the latter is or may be utilised, or whether 
it is immediately dissipated. In Prof. Threlfall’s calori- 
metric method the motor output is not measured directly, 
but is derived from the input by subtracting the measured’ 
losses. Transmission dynamometer methods are properly 


Dec, 31, 1903, and by street and road tiamways and light railways: 
owned by lccal authorities during the year ending March 31, 1904. 
The period to which the figures relate consequently overlaps to a con- 
siderable extant the one to which the 1903 figures relate. 

* Paper read before the Birmingham Local Section of the Institution: 
of Electrical Engineers, 
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applicable only to the testing of generators, while the 
"slowing-down" method of Dr. Sumpner, not being one 
in which the motor is continually loaded, is not classed in 
te table. 

The electrical methods in which the energy is imme 
diately dissipated may be classified as shown in Table II. 
Ia all the above eddy-current brakes the revolviog portion 
only is carried by the motor spindle, the fixed portion being 
supported on either circular or knife-edge bearings. 


Section on line OP 


SCALE OF 
eo 


MiLUMETRES 
| 1 T 1 


excellent for large powers. Mechanical and eddy-current 
brakes are much superior for ordinary testing. 
ADVANTAGES OF ÉDDY-CURRENT BRAKES. 

The eddy-current brake has many advantages over the 
band or rope methods of motor testing. Among these are 
(а) senaltiveness combined with convenience of adjustment 
to exact balance; (b) uniformity of load and exact con- 
atancy after final temperature conditions have been reached ; 
(c) heat produced in energy-absorbing element not con- 
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FIG, 1, —Motor-Testing Brake—Eddy Current Type. For Motors up to 5 B. H. P. at 1,000 R. P. M., or 74 B. H. P. at 1,750 R. P. M., with 
overload capacity of 25 per cent. in each case. 


The opportunities of applying methods in which the 
energy may be utilised are few. For, of these, mechanical 
and fluid methods are out of the question for general 
testing, and electrical methods necessitate the use of 
auxiliary machinery. Again, to test a motor by coupling 
it either directly or by belt to a generator of known 
efficiency is at the best but an indirect proceeding. Any 
variation of the conditions as regards speed, temperature, 
or state of bearings will alter the generator efficiency, and 


£t 


FId. 2. —Motor-Testing Brake— Eddy Current Type. 


there is always a small, and usually unknown, loss in belt 
driving. The Hopkinson” method in its various forms 
requires two exactly similar machines. Where these are 
available, thie method has no rival, unless in the case of 
small machines, for which the parallel Hopkinson test may 
require abnormal conditions of running. Of the class in 
which the energy is dissipated, air friction brakes are 
cumbrous, while the water brake is expensive in con- 
struction and ill-suited for testing small motors, although 


ducted to bearing; (d) absence of wear; (в) retarding 
torque only occurs. 

he first three arise from the nature of the friction 
employed, and from the simplicity and fineness of rheo- 
static control. The advantage referred to in (с) is one of 
great importance. The continual stream of air outwards 
past the copper disc carries away the heat in a remarkable 
manner, 80 that the copper disc may be very hot, indeed, for 
long periods, while the adjacent bearing remains quite 


cold. The nature of the stresses, too, permite of a rela 
tively perfect thermal isolation of the disc as compared 
with a pulley rim. Methods based upon mechanical 
friction demand water cooling where time testa have to te 
made on motors above 1 hp. or 2 hp. With specially 
large pulleys this limit can, of course, be raised. No such 
limit exists with the eddy-current brake. With such appa- 
ratus, correctly designed, the absorption capacity appears 
to be determined only by the heating of the magnetising 
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coils, The mechanical forms of brake combine great 

simplicity with considerable sensitiveness, but the advan- 

tages enumerated above have sufficed to direct attention to 

the construction of the eddy-current brake, several patterns 

having been produced. | 
New Desian or Eppy-Current BRAKE. 

The types of eddy brake on the market, however, have 
not been very widely used, mainly on account of the high 
initial coat and the difficulty of applying them to various 
sizes and types of motors. They are constructed on one 
of the following principles: (1) The revolving element is 
secured to a spindle, one end of which is coupled to, or 
belt driven from, the motor shaft. This brake spindle 
revolves in bearings carried by an independent frame, which 
also carries by means of ball-bearings the floating portion 
of the brake. (2) The revolving element is secured direct 
to the motor shaft, the fixed portion being provided with 
knife-odges, and mounted on a separate frame. In the 
former case a correction of an uncertain nature arises on 
account of the friction of the bearings, and probably on 
account of air friction, while in the latter either the brake 
or the motor bas to be specially mounted, that the centres 
may be brought approximately into line. In such braker, 
also, end play should be minimised. 


may be tested with this brake with an accuracy not hitherto 
possible. In cases where lifting gear is not available the 
suspension and balance could be carried by a special frame 
provided with screw and hand-wheel. For ordinary testing 
the whole brake can very well be carried on the moter 
spindle without suspension. 

The construction described has, therefore, the following 
additional advantages without in any way sacrificing those 
enumerated : (F) apparatus self-contained, no separate frame 
required—an advantage over all other practical types of 
brake; (g) brake is completely astatic; (4) air-friction error 
is practically eliminated ; (i) pressure on motor 
during test may be adjusted to any desired amount, 
independent of the load. 

DETAILED DESCRIPTION, 

The revolving discs, E, are made of high-condactivity 
hard-rolled copper. They are supported by a thin steel 
plate and steel arms on the outer and inner sides res 
tively, each hab being keyed to the bush B. Between 
these discs is the casting, C, which is fitted with a gunmetal 
bush D bored to suit the bush B. Into this casting are 
screwed two tubes, the shorter carrying the counterpoise, 
and the longer constituting the lever arm. This arm is 
marked with a scale of feet divided into tenths and 
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BRAKE SYATIOMARY 


To surmount these difficulties, the authore, in designin 
a brake for the electrical laboratory of the University of 
Birmingham, decided to entirely dispense with separate 
bearings or frame. This brake is illustrated in Fig. 1. It 
is intended to be mounted on the motor shaft in place of 
the ordinary pulley. The fixed portion of the brake is 
carried by the revolving system, and though there is friction 
at the bushes, B and D, this small load is duly represented 
as torque on the brake lever. A similar argument applies 
to the air friction. Mechanical and electrical symmetry 
are insured by the use of two copper discs, one revolving 
on either side of the magnetising coils, This doubles the 
capacity of the brake for a given diameter, and incidentally 
renders it completely astatic. A multipolar design was 
employed, since in this esso the weight is less than that 
for a two polar design. Fig. 2 shows the brake mounted 
on the spindle of an electric motor, and indicates the manner 
in which the pressure on the motor bearing may be adjusted. 
The brake is provided with a link suspension, so that an 
upward pull тө: rise to no twisting moment. This 
suspension is attached to a spring balance, which can con- 
veniently be carried by the hook of the crane or blocks 
serving the testing bed. By means of the lifting gear the 
pressure on the bearing may be reduced to nothing, or it 
can be given any desired value. Bearing friction in motors 
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hundredths of a foot, the maximum leverage being 3ft. 
The brass plates, F, are bolted to the castiog, C, and carry 
at their circumference the magnet coils, G. These coils, 
which are eight in number, are securely held in position by 
the steel wires, H. Each consists of a wrought-iron core 
wound with 1,400 turns of No. 20 S. C. C. oper wire. The 


resistance of cach coil is 5'1 ohms when cold. There is a 
ventilating duct at the middle of the coil. The aluminium 
castings, J, act as distance pieces, the two upper 
ones being fitted with insulated terminals. Secured to 
these castings by set-pins are the alaminium castings, K, 
which carry the external yoke-rings, L. A slotted hole in 
the castings, K, allows the length of the external air-gap to 
be adjusted. The length of the internal air-gap is fixed, 
and in consequence of the rigidity and smooth running can 
be kept short. Steel bushes, A, are turned to suit the 
inside of bush B, into which they sre keyed. They are 
bored out to various sizes to suit the spindles of the motors 
which have to be tested. The suspension links, M, are 
fitted to the graduated lever and to the counterpoise lever 
at equal distances from the centre. Accurately adjusted 
sliding bas er of 24lb., 5lb., 74lb, and 10lb. are used, 
After completion the brake was supported on a central 
knife-edge, and the oounterpolse lever loaded until an 
accurate balance was obtained. 


384 
EXPERIMENTAL RESULTS OBTAINED. 

1. A teat to determine the result of redacing the number 
of magnets showed that the braking effect is practically 
proportional to the number of coils excited. The slight 
reduction observed was probably due to the increased 
length of the iron portion of the magnetic circuit. In 
other words, the braking effect depends only on the total 
flax cuttiog the copper, and ie independent of the number 
of points at which it may be applied. 

2 The removal of the external yoke-rings resulted in a 
reduction of the absorption capacity to about 50 por cent. 
of the normal for a given number of ampere-turns per coil. 

3. The torque produced by bearing and air friction 
alone (che magoets being unexcited) was found to be about 
03 foot-pounds at 500 r.p.m. This increased to 0:565 foot- 
pounds at 1,250 r.p m. 

4. At moderate excitations, such as 4,000 ampere turns 
per coil, the horse-power absorbed increases, except at first, 
nearly with the speed up to 1,000 rpm. Above this 
speed, however, there is a noticeable falling off. At low 
excitations, such as 1,500 ampere-turns per coil, the falling 
off occurs at about 600 rpm. This failare to reach pro- 
portionality is due to increased distortion of field at high 
speeds, and conseq dent reduction of resultant flax. Fig. 3A 
represents the flax (obtained ballistically) in one of the 
yoke-rings with the brake stationary, апа also when running 
at 1,000 rpm, the excitation being constant at 3,500 
ampere - turns per pole. The flax which usefully cuts the 
copper may ba taken as that which actually arrives at the 
yoke-ring. The dotted curves, which are determined from 
the flux curves, represent the approximate induction density 
ia the air-gap in each case. It will be seen that, on the 
average, the flux is shifced forward in the direction of 
rotation. This is represented in Fig 3s. 
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5. The brake was originally made with a plain yoke-ring 
without pole-pleces. Its performance under these condi- 
tions is shown in Fig. 4, Carve I, abscisse representing 
ampere-turns per pole, and ordinates the horse-power 
absorbed. The addition of pole-pieces lom. deep, and 
having a radial length slightly less than the diameter of 
magnet core, somewhat increased the efficiency of the 
brake, as indicated by Carve II. The best position for 
the pole-piece was found to be 5mm. forward of the magnet 
coil, but the effect was not sufficlent to warrant their being 
permanently placed in thia position. 

6. Aa attempt to prevent the flux from being dragged 


off the pole-pieces, and so prevent excessive lengthening of | 


lines, and consequent reduction of field strength, was made 
by winding the yoke-rings with additional magnetising 
coils situated between the pole-pieces. There were 16 coils 
of two coils per magnet, each consisting of 25 turns of 
No. 18 D.C C. copper wire. The effect was very noticeable, 
as will be seen on reference to Fig. 4, Carve III., which 
shows the effect of a constant current ia the main coils 
giving 3,500 ampere-turos combined with increased excita- 
tion applied by means of these supplementary coils, up to 
a total of 6,000 ampere-turns. Curve IV. shows the result 
of a constant excitation of 2,000 ampere-turns maintained 
by the yoke-ring coils, supplemented by currents in the 
main coile, The result of these two curves is to show that 
up to an excitation of, say, 5,000 ampere-turns, tho 
‘maximum effect will be obtained by using the main coils 
only. Above this figure, however, the strength of tho 
eddy currents in the discs tends to cause excessive distor- 
tion of the field, and a great advantage will result by 
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transferring a large portion of the energy supplied to the 
brake to the yoke-ring coils. The advantage, however, 
probably does not warrant the extra complication. 

7. It was found that the braking effect for a given excita- 
tion is not perceptibly dependent upon the temperature 
of the copper discs. This shows that any decrease in the 
eddy currents due to increased resistance of path is 
counteracted by the consequently reduced distortion. 

8. Experiments carried out with different lengths of 
air-gap emphasised the necessity of keeping this as smail as 
possible. When absorbing 5 h.p. at 1,000 r.p.m., a reduc- 
tion in the air-gap from 10mm. to 8mm. reduced the current 
required by 15 per cent. thus resulting ia a saving of 
power of rather more than 30 per cent. 
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9. Fig. 5 shows the variation of flax with excitation both 
with brake stationary, and when running at 1,000 r.p.m. 
The thickness of the copper disc is 4mm., and the length of 
air-gap between pole-tips approximately 9mm. In each 
ө the flax was measured at the centre of the magnetising 
coil. 
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REVOLUTIONS PER MINUTE. 
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10. Fig. 6 shows the variation of flax with speed, the 
excitation being constant at 1,400 ampere-turns per coil. 
The measurements were taken at the centre of the ooil. 

11. Asa result of theoretical considerations, the brake 
wae tried with copper discs of section shown in Fig. 7. 
This section enables the length of the air-gap to be con- 
siderably reduced, while at the same time affording a high- 
condactivity path for the eddy currents in a circumferential 
direction. The results obtained are given in Carve V. 
(Fig. 4). (To be continued, ) 
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ELECTRIC TRAMWAY v. MOTOR OMNIBUS 


Oxford Reports. 


In our last issue we published reports by Mr. Stephen 
Sallon and Mr. W. Worby Beaumont respectively as to the 
best aystem of replacing the existing horse tramways in 
Oxford. The town clerk sent to each expert а copy of the 
other expert's report, with a reqnest for further details. 
These supplementary reports are remarkable for their 
conciseness, and also for humour. Mr. Stephen Sellon’s 
deg report to the town clerk is dated Aug. 17, aud 
reads: 


Dear Sir,. — I have to acknowledge your letter of the 
14th inst., with the enclosures mentioned. The tram way 
company's figures now sent might have enabled me to make 
а more detailed division of the probable future traffic 
between the various routes, but their consideration does 
not affect my general conclusions. Replying to your ques- 
tions on my own report, I may say that I do not recom- 
mend a composite system of tramways and motor omnibuses 
In my view all the extensions mentioned will support a 
servico of not less frequency than 15 minutes, and in such 
cases the tramway capital expenditure is justified. A 
broken service involving changing from one vehicle into 
another always involves the loss of a large amount 
of traffic, varying, in my experience, from 30 to 60 per 
cent., whether by transfer from tramwsy car to tram- 
way car or from motor 'bus to tramway car. My figures 
for working cost provide fully all current repairs, and 
also for such renewals as will accrue during the period 
of repayment of the loan. They do not cover such an 
amount as will provide a new tramway and equipment at 
the end of the ioan term It will be apparent that when 
an undertaking is charged with the repayment of loan 
capital during a fixed period that to charge it also with an 
annuity for the purpose of providing another equal, or 
nearly equal, amount, under tbe name of depreciation, is 
virtually charging the first generation of users with twice 
their share of the capital expended on the undertaking—a 
course neither equitable nor necessary. Any provision of 
the kind that may be prudent should properly be made out 
of the profits of the undertaking. For fioancial reasons I 
should recommend any municipality to devote a large 
proportion of the profits realised to making such provision— 
bat I cannot class such payments with working expenses. 
I have come to the conclusion that the necessary capital 
expenditure to construct a tramway along Woodstock-road 
would not at present be justified. 

I have carefully read and considered Mr. Worby 
Beaumont’s report. A controversial criticism thereof is 
not in my intention, but the first point which strikes me 
as significant is the complete silence on the all-important 
point of working expenditure. I think I may usefully 
suggest certain considerations to the committee which 
seem to have been bat slightly touched on tberein. 
The cost of working the service and its financial 
results seems to me a matter on which the Council 
needs some guidance. It шау be that there is no desire 
to make large profits, bat I presume that neither is 
it desired that the undertaking should be a charge 
upon the rates. So far as present information goes, 
the cost of running a motor omnibus will be more than 
the probable earning capacity of the vehicle, certainly 
more than I have assumed that the tramear will earn 
in such a town as Oxford. What motor omnibuses 
will really cost to maintain is not yet known, and will not 
be for two or three years to come, but it is certainly true 
that in some cases their use is being discontinued on account 
of the cost and the time out of service involved in repairs. 
The working costs put forward are not the whole of the 
cost. The capital expenditure in providing a suitable road 
surface and the cost of maintaining it in good condition 
should properly be charged in due proportion against the 
omnibus service as I have charged the capital and main- 
tenance of the track to the tramway undertaking. It 
appears to me that the combination of motor omnibuses 
and macadamised roads in the city of Oxford would create 
an intolerable dust nuisance, and that some form of wood, 
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asphalt, or stone pavement would be imperative. I need 
hardly point out that either of these will cost more than a 
tramway track along the same mileage of route. In fact, 
the paving of a tramway track is the most expensive item in 
its construction. The remarkable wear of all road surfaces 
by rubber-tyred motor vehicles is well attested. 

I advise the Council that in considering Mr. Worby 
Beaumont’s suggestions the additional capital and main- 
tenance expenditure on their roads must b» taken into 
account as a most important item. As regards the question 
of amenities. Exactly which of the world-famous charms 
of Oxford, which of its rish and varied historical авзо- 
olations, would be iojared by a tramway car, but remain 
undamsged by a motor omnibus, I find it vary bard to 
imagine. It will be well known to the Council that the 
electrio tramway has not been thought incongruous with 
the conditions of many of the most ancient and picturesqe 
seate of learning on the Continent, that cities like Rome, 
Milan, Dresden, and Munich, to mention the first that 
come to mind, have found such modern conveniences con- 
sistent with the maintenance of ancient traditions and 
modern charm. Such experiences suggest that the 
distinctive charms of Oxford will suffer no loss. On the 
ground of general comfort and convenience, I am quite clear 
that in any comparison the tramcar will take the first place 
if either the passengers or the residents on the route are 
considered. I have before me copies of memorials and 
letters from ratepsyers addressed to the Town Council of 
Eastbourne, protesting against motor omnibuses being run 
on certain proposed routes, asking for a reduction in the 
number run on actual routes. The reason adduced being 
noise, offensive smell, and the insufferable nuisance of 
clouds of dust, troubles from which the electric tramcar is 
free, and which the Council will perhaps consider to be as 
destructive of the amenities and comforts of life ia the city ; 
ani I suggest that an inquiry on this point might well be 
addressed to the Corporation of Hythe. After full con- 
sideration, therefore, of Mr. Worby B:aaumont’s report, I 
adhere to my own recommendation of the adoption of 
electric tramways. If Mr. Beaumont is correct, and that 
the population will be carried by a proper system of com- 
munication 100 times over in the couree of the year, then 
the profits will be greater than I have estimated —Yours 
faithfully, (Signed) — STEPHEN SELLON. 


In reply to a letter from the town clerk, Mr. Beaumont 
sent the following, dated Aug. 16: 


I send herewith a supplement to my report on the above. 
I received the copy of my report and of Mr. Sellon's In 
the accompanying supplementary report I have not and 
need not refer to Mr. Sellon's report, but I notice that his 
estimated expenditure is £130,000, and net balsnce of 
receipts and expenses on this is estimated at only £3,229, 
If to the estimated cost is added the cost of acquisition of 
the existing tramways, and if some vslae be placed on the 
business and time losses resulting from breaking up eight 
miles of streets and roads, and, further, if the probable con- 
siderable cost of interference with pipes, etc , where conduit 
or surface-contact systems are used, be taken into account, 
there would seem to be grave reasons for thinking the 
tramway project an expensive one. 


The supplementary report is as under: 


Dear Sir, —I duly received your letter of the 14th inst., 
and in that which follows I now send replies to the ques- 
tions raised by the Tramways Committee—namely, (a) cost 
of working and maintenance of motor omnibuses; (b) how 
soon they would need replacement; (c) how much they 
wou'd earn at suggested fares. I base my estimates on the 
returns sent me from the City of Oxford and District Tram- 
ways Company, the following results from an examinoa- 
tion of these returns and from the directors’ report and 
accounts to Deo. 31, 1904. The time allowed for the double 
journey by the tramcars on the several routes varies from 
50 to 68 minutes. The time allowed for the bus double 
journeys is 60 minutes. These respectively give about 36 
and 24 single journeys per day for a 12 hours’ day. Taking 
only 12 hours per day, and 365 days per year, this gives 
the following as the passenger-carrying results of the service 
hitherto in use. 
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Per Per 

day. single journey. 
Passengers carried in 1905 by tramoars.......... „ 600 .. 16°45 
Passengers carried in 1905 by omnibuses ....... „ 894 „ 16°40 
Passengers carried by ІЙ -y-road 'buses............ 460 ... 19°00 


From this it will be seen that the average patronage of 
the buses per single journey is as great as that of the 
tramcars, although the number carried per car mile, as 
hereafter appears, is greater than that per'bus mile. The 
returns show that the passengers carried by the 'buses on 
the Broad.street and Iffley- road route per journey exceed 
the aversge number carried per single journey by the 
tramears, although the average number carried by the 
Cowley cars per journey is greater. It is thus shown by 
actual experience in Oxford that, large as is the traffic con- 
sidering the servico, the omnibus has proved itself capable 
of carrying more patsengers per seat provided, or to have a 
larger percentage of paying load, than the tramcars. With 
the present service the average receipts per passenger have 
been apparently by tramcar 1'16d. per passenger, by bus 
126d. per passenger. From the returns of the tramway 
company it appears that the passenger receipts per journey 
have been: receipts per journey per car, 19d. ; receipts per 
journey per bus, 20°6d. Apparently the receipts and 
expenses per mile run have been : 


Receip's per car mile . 158 2d. per mile. 
Receipts per bus miles . e . . 9 6d. т 
Receipts, aversge car and '®йв........................... . 127d. „ 
Rx per 852, average of cars and buses . 10:54. ii 
Profit per mile by cars and 'Ьцезв .............-..-..-.. „ 89d. „ 


On these receipts and expenses and on this profit per car 
and 'bus mile the tramway company have apparently (with 
their very light cars, light on the permanent way) been 
paying about 5 per cent. per annum. A similar number 
(16) but of faster and more commodious motor omnibuses, 
which would not lose their time by waite at turnouts, 
woald, I believe, meet the requirements for greater accom- 
modation up to about 30 per cent. increase, when greater 
requirements would be met by simply adding to the number 
of busen. Based upon the experience now available, the 
average cost of running motor omnibuses would be: 


Running Expenses—90 miles per day (per bus mile). 


Petrol (6§ miles run per gallon at 6d)... oeno . 0 90d. 
Oil ud Sees — . 0281. 
(1i cM MEE . 2:004, 
Driver and conductor. se. sses sss soss es so ooo s o s o ot eee 4 4 . e oes 1751. 
Repairs and гепезта}в........................................ . + 065i. 
Depreciation at 20 per cent. charged to 300 days . 1°854. 
Washing, stabling, gas, water, sundries .... 0:501. 
Total running expenses. . .. . . . . 733d 
Trafic Expenses. 

Licenses, ticket services, superintendence, compensation, 

lighting, and sundries .. . ers . O'45d. 
General Administration. 

Law, rates, taxes, office and building insurances, printing, 
manager, engineer, eto... 2 . оен =- 0:554. 

Insurance of "buses against fire, accident, and third-party risks 
at £70 per year each. TS Tem ~- O'b6d. 
Total working expenses... ossos om o semsa 8:69, 
Taking, then, 8:69d., or even 9d., per motor- bus mile as 


the total working expenses of motor omnibuses, there 
should be a profit рег bus mile of 3°7d., even on the 
receipts of the present company and its very slow service 
and old stock. With, say, 50 single journeys per day of 
the mean length of 1:78 miles, instead of the present 
average of 30 single journeys (about) of car and 'bus, and 
with, say, 16 omnibuses running, the profits per day would 
reach at least £20 per day, assuming that the travelling 
public in Oxford require so much travelling facility, and it 
will, no doubt, fully support at least 30 per cent. more 
than is at present provided. This is £140 per week, 
or £7,300 per year, after charging every cost to revenue, 
including a depreciation rate which provides for the 
entire renewal of the ‘buses every five years, and 
thus leaves a profit of about 35 per cent. on the 
capital outlay of, say, £20,000. To this expenditure, 
however, has to be added the cost of acquisition of the 
existing tramways and some expenditure in a few places in 
improving the road and street surface where not good and 
where too much arched or hog-backed. This work, how- 


ever, is equally desirable for every other kind of traffic. 
With regard to the fares to be charged, I am of opinion 
that these should be the same ae those now charged, the 
passengers getting all the advantages of better service and 
more comfortable vehicles without extra charge for the 
same distances. The service from Carfax to the station 
should be extended about half a mile, and the fare remain 
the same as now. On such extensions and new lines of 
service as may be found desirable by experiment, the fares 
should, I think, remain at 1d. per mile or thereabouts more 
or less as at present. 
(Signed) W. Worsy BEAUMONT. 


On Aug. 25 Mr. Beaumont wrote to the town clerk as 
under: 


Dear Sir, —I send herewith the statement re estimates of 
motor-ompibus service and the results of examination of 
the returns of the tramway company for 1904. With 
regard to the amount deducted for interest and sinking 
fund, please note that this at 6 per cent. is with reference 
to the motor omnibuses an improper charge, and should be 
very much less than 6 per cent, because the costs of 
working of the motor omnibuses, at given in my estimate, 
include a depreciation already of 20 per cent. charged 
against revenue, in addition to maintenance charges. A 
large part of the £1,200 deducted from this is therefore 
irrelevant. Will you please say that the number of miles 
run by the existing system was, as pointed out by Dr. 
Cannan, much larger than I had estimated, and this very 
largely reduces the receipts per car mile as compared with the 
receipts I had assumed. This, of course, materially alters 
the difference between receipts and costs, as will be seen in 
the statement sent you.—I am, faithfully yours, 


W. Worsy BEAUMONT. 


STIRLING ELECTRICITY ACCOUNTS. 


The accounts of the Stirling electricity department for 
the year ended May 15, 1905, show a total expenditare 
on capital account to that date of £39,050. Abstracts of 
the revenue account, balance-sheet, etc., are appended. 


REVENUE ACCOUNT. 


Dr, Expenditure, £ s. d. 
To generation of electricity .........—....— . . . 1,422 4 10 
D atribution of electrioityy .... . 79 511 
Attending and repairs to public lampe... . esses 239 1 4 
Rents, rates, and taxes . eas 69 010 
Management expenses, salaries, eto. . . te. 379 6 0 
Special charges, insurance, eto. =.. FC е 55 2 6 

2,242 1 5 
Amount carried to net revenue acoοοͤ nt... s oe 1,904 19 2 
£4,147 0 7 

Cr. Income. £ s.d. 
By sale of current to private consumers by meter . 2,00 3 0 
Ditto for public lighting... . 1,372 5 0 
Rental of meters and other apparatus ........................ 46 18 65 
Rental of motor apparatus. . sose = 64 0 2 
Rente received .. .... nenne mort ito 30 0 0 

£4,147 0 7 

GENERAL BALANCE-BHEET. 
. Dr. Liabilities. £ s.d. 
Oapital acoount—amount received ............. ETT 4 89,000 O 0 
£39,000 0 0 

Cr. Assets. 2 d. 
Capital account—amount expended for works.. . 58518 8 0 
Balance at debit of suspense account ...................-.. M 455 19 4 
Stores on hand .................... ватон ааа noeh thea iri " 40 14 6 
Sandry debtors for carrent supplied, eto. - 18 0 9 
Dae by assessment accounts . . Є 68 17 5 

39,000 0 0 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity generated in B. T. U... ... . . 260,755 
Private consumers by meer.... 150,977 
Quantity зи By contract... oso sses m 566 243, 551 
Public lamps ....—....- ..—..—..—- - 92,088 
Quantity used on works. . si C T 9,515 
Total quantity accounted for. CCC 255,066 
Qaantity not accounted for ............. . . 4,689 
Number of public lamps. . .. . ene - 266 
Maximum supply demanded (kilowatts) ................—...—- s 201 
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TRADE NOTICES AND NOVELTIES. 


Motor-Driven Air-Compressors. 


We illustrate herewith some of the latest designs of air- 
compressors introduced by Messrs. Reavell and Co., Limited, 
Ranelagh Works, Ipswich. The special feature in these 
machines is that they are arranged for direct coupling to 
electric motors without the intervention of any gears and with 
only two bearings in the compressor and motor complete. In 


Ро. 1. Single-Ended Direct-Coupled Motor-Driven Compressor. 


the machine shown in Fig. 1 the compressor shaft is passed 
directly through the armature of the motor into the motor 
outer bearing. A standard motor of the slow-speed type can 
therefore be used by omitting one end cover with its bearing 
and employing the studs for securing the bearing to attach the 
compressor to the motor. The compressor facing is spigoted 
so as to fit perfectly centrally in the field-magnet casting of the 
motor. The same construction is shown in section for double- 
ended machines (Fig. 2), which illustrates a polyphase 
motor-compressor combination similar to one of 80 h.p. 
included in Messrs. Reavell's exhibit at Liéze.  H.ferring 
to the illustration, it will be seen that this construction 
provides for the two compressor shafts being fixed directly 
into the spider of the rotor, while the through bolt, which is 
shown, enables the halves of the compressor shafts to be pulled 


Section tough Casing 
vertical centre line. 
Fic. 2. — Section of Direct - Coupled Air - Compressor with Polyphase Motor. 


up direotly against the faces on the rotor. This illustration 
also shows how the compressor is directly bolted to the faces of 
the stator of the motor. An ordinary slow-speed motor of the 


alternating or direct current type can by this arrangement be 
directly coupled to the compressor. 


Another point of interest 
is that there is no nsed to provide a flywheel with this type of 


Fic. J. —Motor-Driven Duplex Air-Compressor. 


compressor, because the torque is almost perfectly regular. 
Fig. 3 illustrates the smaller duplex compressors which the 
makers have supplied in such large numbers to central stations 


Fic. 4. —Two-Stage Motor-Driven Alr-Compressor with Inter-Cooler. 


and sub-stations for cloaning purposes. A portable type is also 
made. The latest design of the firm's two-stage compressor is 
illastrated in Fig. 4. Similar machines are in use in central 
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Section. through. Cylinders 
45 to vertical. 


stations in London and elsewhere, we understand, for supply 
ing compressed air at high pressure for air-lift purposes. The 
design is of great Interest to electrical firms who are interested 
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in the introduction of electricity into collieries, as it provides 
а means of supplying the pneumatic coal-cutting tools at the 
face with compressed air and at the same time to take advan- 
tage of the saving to be effected by using electrical energy for 
driving the compressors, the latter being placed ‘‘in bye.” 
This arrangement, by virtue of the high economy of the turbo- 
generators or ateam dynamos which are used for the production 
of the electrical energy on bank, and also on account of the 
high efficiency of electrical transmission, naturally enables the 
energy to be delivered to the motor on the compressor at a low 
price and avoids the losses due to leakage and pipe friction 
which are observed in older systems where the compressed air 
is all obtained from large compressors inatalled on bank. 


W.B. Novelties. 


The 1905 novelty list issued by Messrs. Wallach Bros., 57, 
Gracechurch - street, E. C., includes some electric drilling 
machines of exceedingly handy patterns. Туре L can be 
supplied with or without wheel gearing, as illustrated here- 
with. This type is especially suitable for bicycle dealers and 
repairers, engineers’ and mechanical workshops. It is supplied 
for different rates of speed according to the diameter of hole to 
be drilled. Minimum weight is obtained by casing the motor 
with aluminium alloy. This casing, being fastened with bayonet 
locks, is readily removable, and so permits easy access to the 
brushes, lubricators, and bearings. Several other useful types 


W.B. Туре L. Electric Drill without Wheel Gearing. 


are dealt with, also a variety of apparatus, such as machinists’ 
vices, central gear grinders, hot blast melting furnaces, com- 
bination brazers and forges, illuminators, portable heaters, etc. 


A New Fitting Connector. 


The weak point of many electric lighting installations is the 
connection between the wirlng and the fittings. Unfortunately, 
also, this fa;t is aggravated by the construction of some of the 
higher classes of fittings, and by the conditions laid down by 
the best decorators and architects. For instanoe, in a room 
where the artistic decorations are such that no wood blocks can 
be used on the walls, the fittings have to be supported directly 
against the draping material used to cover the walls. In such 
cases a joint has to be made in a very confined space and after- 
wards covered by the metal base of the fitting. In consequence 
the joint is made under most difficult conditions, and in a position 
where it is likely to meet with the maximum ill-treatment and 
to do a considerable amount of damage in the event of a short- 
circuit. Messrs. J. J. Smith and Co. have just put upon the 
market the new connector which we illustrate herewith, which 


will not only render all joints behind the fitting unnecessary, 
but will also enable fittiugs to be easily removed for cleaning, 
or to be replaced by others. With this connector the mechanical 
support is obtained at the same time as the two electrical con- 
nections, As will be seen from Fig. 1, the wiring is led directly into 
the socket of the connector, which is sunk into a wood block, which 
in turn is cemented into the wall. The terminals (Fig. 2) for these 
wires are of ample sizə s» that the looping-in system can be used, 
which avoids the necessity for avy jointsinthe wires. The other 
part «f the connector, which is attached to the fitting itself, has 
a projection which engages in the socket, and thus ensures that 
it can only be introduced in one position. Besides this guiding 
projection, which goes into the slot on the upper part of the 
connector face, there are two side pins which engage in the 
bayonet slots seen in the illustration. These form the 
mechanical lock as the pins slide down, the bayonet slots 
holding the fitting firmly against the connector, while the 
weight of the fitting is taken by the bottom surface of the pro- 


jection. In its lowest position there is also a small screw, 
which can be seen on the left-hand side of Fig. 1, which engages 
in a hole in the socket and forms a further mechanical lock. 
The electrical connections are made between flexible contacts 
in exactly the same way as the connections in any lampholder. 


The wiring from the fitting terminates in substantial terminals, 
which are amply insulated. The whole device glves an excellent 
mechanical support, a good electrical connection, and Иа con- 
venience will be as much appreciated by a householder as by 


W.B. Type L. Electric Drill with Whee! Gearing. 


electrical engineers of all classes. It reduces the fire risk from 
joints which can hardly be effectively protected, and at the 
same time renders the wiring of the building more complete. 
This connector can be seen at the showrooms of Messrs. J. J. 
Smith and Co., at 46a, Holborn Viaduct, which are well worth 
a visit by anyone needing high-olass fittings. 


Catalogues, etc., Received. 


CABLE Griv.— Messrs. Siemens Bros. and Co., Limited, have 
sent us а postcard illustrating their cable grip. This grip is 
fitted with a swivel and patent detachable link, and should be 
found of great use in drawing cables through pipes or conduits. 
The stock size is suitable for cables up to 2jin. diameter, but 
larger sizes can be supplied, we understand, at short notice. 

REGULATIN d RESISTANCES.— The latest sheet from Messrs. 
Eenest F. Moy, Limited, deals with their shunt-regulating 
resistances type No. 92. The resistance frame is fitted with a 
nine-point switch connected to eight of the firm’s standard 
resistance units mounted in a cast-iron frame, which is fitted 
with a perforated steel frunt and left open at the back for 
ventilation. The regulating switch is mounted on enamelled 
slate and fitted with a polished fibre knob. 


PERSONAL. 


The Colchester Town Council have granted 2500 to the borough 
пешат, Mr. Н, Goodyear ; £150 to the electrical engineer, Mr. А, R. 
S:llsr; aud £50 to the town clerk, Mr. Н. O. Wanklyn, for their 
extra and special services in connection with the provision al orders 
authorising the tramways and intended extentions, the preparation of 
achemes, and the carrying out of the works of constraction. 

Mr. Ernest 8. Oolley has been appointed shift engineer to the 
Battersea Borough Council's electricity works at a salary of £104 per 
annum. 

The Electricity Committee of the Southport Town Oouncil recom. 
mend that the salary of Mr. A. 8. Black, tho assistant electrical 
engineer, be advanced from £200 to £225, rising next year to a 
maximum of £250, on condition that he gives an undertaking to 
remain with the Corporation for a psriod of three years. 

The Electric Light Committee of the Coventry City Council decided 
on Monday to recommend the Oouncil to increase the salary of Mr. 
J. A. Jeckell, mansger of the electricity department, from £400 to 
5150 per annum. Some time ago it was proposed to raise Mr. Jeckell's 
salary, but at that time it met with a certain amount of opposition, 
the contention being that ib would be better to waituntil the results of 
the year's trading were known. It was, however, generally felt that 
Mr. Jeokell was entitled to some advanoe in view of what he had 
accomplished in converting a losing concern into a profitable one, 

Prior t» taking up his new duties as chief engineer at West Brom- 
wich, Mr. W. A. Jackson, installation inspector of the Manchester 
Corporation electricity department, bas been the recipient of a silver 
tea service, Mr. 8, L. Pearce, chief engineer, making the presentation. 
Mr. L. H. Marlor, formerly assistant inspector, has been appointed 
-Mr. Jackson's successor, with Mr. W. West as assistant. 
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LEGAL INTELLIGENCE. 


ELECTRICAL CARS AND ACCUMULATORS. 


Under а compulsory winding-op order made against the Garcin- 
Renanlt Electric Oars and Acoumolators, Limit-d, axcounts have been 
filed showing liabilities £4,777 against assets £263, and a deficienoy 
to the shareholders of £41,576. 


THEFT FROM TELEPHONE BOX. 


At Stratford Police Court on Tuesday, Frederick Johns was charged 
with breaking an sutomatic telephone box and stealing 9s. 1d., the 
propert y of the National Telephone Company. Oa Monday afternoon 

tectives Matthew and Oliíton were looking out of the window in the 
police office at the Royal Albert Docks, when thty saw the p'isoner in 
a railway truck close by. They went to him and found that he had a 
telephone cash box in his hand. It was afterwards found that the 
publio telephone, which is situated but five yards from the police 
office, had been greatly damaged and the cash box stolen from it. The 
pronar now pleaded Guilty to the charge, and it was :tsted by 

. F. F. Macnaghten, who prosecutsd, that during the past few 
weeks no fewer than 70 public telephones had been damsged in this 
way. The prisoner was sent to gaol for two months. 


COMPANIES’ MEETINGS AND REPORTS 


KALGOORLIE ELECTRIC TRAMWAYS. 


A joint meeting of the holders of the A and B debenture stock wss 
held on Tuesday to consider a resolution to authorise the directors to 
enter into a supplemental trust deed with the Consolid ted Trust, the 
trustees for the debenture stockholders, consequent on this Oompavy 
having made an agreement for the working of their tramways with the 
Кереш Klectrio Power and Lighting Corporation. 

. ALLEN Н. P. SToNEHAM, who presided, stated that the agree- 
ment was the outcome of very protracted negotiations between the two 
companies, and the Board believed that the result of it would be of 
great benefit to both concerns. At the time of their last annual meting 
they had determined, owing to their negotiations with the Power Oor- 

ration having fallen through, to put up their own power-house, but 

e was happy to say that shortly afcer that meeting tho negotiations 
were resumed, and the present working arrangement wae made. Thing: 
moved very quickly in Kalgoorlie, and a price which was a fair one 
three qe ego had proved to be exorbit int to-day. The old contract 
had, therefore, been terminated, and the new arrangement was bated on 
this Company being supplied with power at cost, the Power Oor- 
poration to have a percentage of the net profits earned by the 
tramways over £20,000 per annum. The tramways were doing so 
well that he had every expectation that there would be & considerable 
profit for the Power Oorporation at the close of the present financial 
year. ` 
The resolution having been unanimcusly adopted by the holders of the 
A debenture stock, it was then submitted to the B debenture holders, 
when a shareholder inquired in what way the new deed would affect 
the position of the debenture stockholders. The Ohsirman replied that 
the agreement would result in larger profits for the Company, and во 
the margin, after providing for the debenture interes: and the sinking 
fand, would be greater. The shareholder stated that what he 
perticularly wanted to know was if the Power Corporation were to be 
given avy prior charge over the debenture stockholders, The Ohair- 
man ssid they were not. 

The resolution was then unanimously carried. 


LIENS REGISTERED. 


М.В. Electric Storage Co., Limited (Londen) — Issue on 
Aug. 10 of £1,800 debentur«s, pa-t of a series orta ed same date t» 
secure £20,000. Oha'ged on the company’s undertaking and property, 
present and future. No trusts. No previous issue of same series, 

Bolekow, Vaughan, and Co, Limited.—Issue on Aug. 30 of 
2236, 700 debentures, part of a series created by resolutions sf Feb. 23 
and March 20, 1905, to езше £1,000 000. Property charged: the 
company’s undertaking and real and pers mal property, presant and 
fatore. No trustees, Total amount previonely issued cf same series, 
£180,700. 

Noweastie and District Electric Lighting Co, Limited — 
A trust deed, dated Aug 8, 1905 to secure £150,000 debenture stock, 
created by resolution of Jude 2, 1905, has been registered. Proporty 
charg:d : freehold land and generating stations at the Olcse, Newcastle- 
on-Tyre, aid at penis gun ; lea:ehold lend and generating station at 
Forth Banks, Newosstle-on-Tyne , any money resulting from ccm: 
puleory sale un der ару contrsct prior to date of trust deed or under 
apy provisional order or Act of Parliament, and the company's general 
aeséte, present and future, excladiog uaoallel capital. Trustees: 
W. Milburn. 130, Fenchurch.street, K. O.; E Waterhzus», 5, Frederick’s- 
place, Oli Jewry, E. O.; and W. Greenwell, 2, Finch-laue, E O, 


Pazis.—The Waterworks Department of the Municipality require 
tenders for eupplv and erection of motcri, pumpe, aud generators for 
tbe pro waterworks at Ohantilly. For particulars apply to above 
authority, Tenders by Ost. 12. | i 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Florianopolio (Brasil).—The Municipality require tenders for the 
lighting of the town by Oct. 2. 

Plasencia (Spain).—The municipal authorities require tenders for 
an electric lightiog iastallation, Tenders by Sept. 15. 

Olympia 1005 Exhibition.—The Exesutive Committee invite 
tenders for the loan or hire of 300-kw. direct coupled steam set. 

Pontypridd.—The Urban District Council invite tenders for 
Section B) overhead equipment for tramways ; (O) cables for tramwaye. 

enders by noon on Sept. 50. See advertisemeat in last issue. 

' Stortford.—The Urban District Council invite tendeer 
for lighting such of the public streets as are at present lighted, for two 
or three years from Sept. 30. Tenders by 4 p.m. on Sept. 25. 

Burton-upon-Trent.—The Oorporation invite tenders for the 
supply and laying of feeder cables, conduits, and other works in con- 
nection therewith. Tenders by noon on Sept. 25. See advertisement 
in last issue, 

Alicante (Spain).—The Harbour Board (Junta des Obras del Puerto) 
require tenders for two electric oranes, capable of lifting 10 000 ko. 
and 1,500 ko. reepsctively, Tenders by Sept. 15. Estimate, 
107,010°10 pesetas. | 

Pembroke (Ireland).—The U. D. O. invite tenders for electricity 
supply ma ius, aro 9 77 and pillars, house meters, aud switchboard 
panels. Tenders to Mr. J. C. Manly, Town Hall, Ball’s Bridge, Oo. 
Dublin, by 10. 50 a.m. on Sept. #2. 

Stalybridge.—The Stalybridge, Hyde. Mossley, and Dukinfield 
Tramway and Electricit y Board require tenders for the sunply, delivery, 
and erection at the Stalybridge sub-station of a 400-kw. motor- 
generator, together with the necessary switchgear for same, 

Dublin. —The Lighting Committee invite tenders for the supply of 
(a) воб station switohboards, transformers, eto.; (b) extra high - tene ion 
and low-tsntion mins. Tenders to Ohaitmsn of the Lighting Oom- 
mittee, 3, Oork-hill, Dublin, by Sept. 18, See advertisement in last 
issue, 

Langho (near Blackburn).—The Ohorlton and Manchester Joint 
Asylum Oommittce invite tenders for the supply and fixing of the 
necessary telephcnes and electric bells аб the new colony for epileptios 
at Lavgho, near Blackburn. Tenders to the Olerk, Ohorlton Union 
Offices, All Saints’, Manchester, by Oot. 3. 

London County Council —The London Oounty Oouncil invites 
tendera for the manufacture and ləyir g of (a) 56 miles low-tension lead- 
covered, ишн cables 20 miles dry-core telephone cables, cast- 
iron feeder pillars, etc.; (b) 24 miles extra high-tension three-oore, 
lead. .overed, paper-insulated c*bles, eto. Tenders to Mr. G. L. Gomme 
clerk, by 10 a.m. on Oct. 3, See advertisement. 

Linlithgow (8ootland).—The Uphall and Broxbarn District 
Lighting Committee invite tenders for the supply and ereet on of one 
suction ges-prodacer plant of 80 b. h. p. capacity ; one 80. b. h. p. gas- 
engine; one 53. kw. dynamo; one automatioally-reve sing motor 
booster, two 280-ampere-hour storsge batteries. switchboard, cables, 
meters, ete. Tenders to Mr. J. G. B. Henderson, county cerk, 
Linlithgow, by 12 noon on 18th iost, 

London, 8.W.—The London County Oouncil invi‘e tenders for the 
manufacture, supply, and delivery of 34 steel single-deck tramcar 
bodies ; maximum traction swing bolster tracks for 34 eleotrio cars ; 
complete electrical equipments for 34 cars ; or, alt err atively, 34 steel 
tiogle-deck cars, with trucks and equipments complete. Tenders by 
10 a.m. on 28th inst. 

Erdington.—Tenders are required for the construction of Section 
No. 1 of the Erdington tramways, comprising the lsying of the per- 
manent way, inclading copper bonding, wood block paving, and other 
works incident to the lsying of about 24 miles of double- track tram- 
wey, for the Tramway Committee. Tenders to the joint engineers, 
Mr, Robert Green (of Messrs. Pritchard, Green, and Oo.), of 37, 
Waterloo-street, Birmingham, and Mr. Herbert H. Humphries, engi- 
neer to the Council, Public Hall, Erdington. 

Municipal Board of Mussoorie (India) —Ihe Municipal Board 
invite tenders for tho supply, delivery, and erection at sites, in con- 
plete working orde”, of the following plant: (a) eteel power pipes; (b) 
water-motors; (c) alternators with exc'tars; (d) awitchboards with 
instruments and apparatus; (e) trant formers; (f) induction motors; 
(9) qune s'h) workshop machines, A's? for the supply aud delivery 
of the following : (a) bare copper wire for overhead mains ; (5) insulators 
and lightning arreeters ; (с) arc and incandescent lampe; (d) telephone 
equipment; (e) workshop tools; (f) general stores. Specifications, 
form of tender, and general conditions can be obtained on application 
to Mr. C. H. Shavan, municipal electrical engineer, Municipal Office, 
Mussoorie, India (telegraphic address, Shanan, Mussoorie), on payment 
of a deposit of R+.75 (£5), which amount will be returned on receipt 
of a bona fide tender, Tenders by Oct. 23. 


RESULTS OF TENDERS. 


Brighton.—The Town Oruncil have decided to purchase a cosl- 
handlirg equipment f r the 8 uthwick pwer station from the Trans- 
porter Co., 7, Great Winchester street, E O., at a cost of £2 321. 

Warrington.—The Town Oouncil have accepted the tender of 
Johnson and Phillips, st £564, for the supply of cables ; and that of 
Haifield’s Limited, of Sneffield, at £614. 9s, for the supply of 
junction and curves for Rylands-street 

N.E R. Steker.—Messrs. Meldrum Bros., of Timperley, have 
received an order from Baboook and Wilcox for one of their 
mechanical stokers t» consume a mixture of slack and locomotive 
smoke-box refase under a large Babcock boiler to be installed at 
Gateshead-on-Tyne for the North-Eastern Railway Oo, 
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BUSINESS NOTES. 


TRACTION. 


Bournemouth,—A large public meeting last week pronounced in 
favour of Suoday trams. 

Erith.—Tbe Council having received ssveral applicatious for sesson 
ticke:s, the matter is receiviog the attention of the Tiamwsya Com- 
mittee. 

Nottingham.—The Corporation have decided to extend Ње t'am- 
ways во as to provide for the eastern distriot, the cost being estimated 
at £57,000. 

Perth.—The municipal accounts for the year ended May 15 sbow 
that the revenne from the tramways amounted to £4,422, there te'ng 
a deficit of £1,319. 

Heywood. —The agreement arrived at between sub.committces of 
Heywood and Rochdale for the working of the trams has been 
approved by tho latter Corporation. 


Penmaenmawr. — The Urban District Oouacil have decided to 
consider а scisme for an electric tramway up the Peamienmiwr 
Mountain at an approximate cost of £10,009. 


Belfast.—It is probable that a compromise will be arrivel at 
between the Corporation and the National Telephone Oo. regardiag 
overhead wires, t» which we have referred in previous issues, 


Leith.—At a meeting of the Town Council a proposzl that the 
scheme of fares be remitted to committee for farther consideration was 
rejected, and the action of the committee in conferring 11. fares to 
Leith-walk was confirmed. 


Woolton, —The Tramways Committee of the Liverpool Corpora ion 
have decided that they cannot recommend that the travelling facilities 
to Woolton should be increased by a motor 'bus service, as reques el 
by the Rural District Council, 


Bradford,—Application is to be made to the Board of Trade for 
sanction to borrow £30,079 for the construction of tram ways at Wyke. 
After some discussion it was decided to refer the employés application 
for an annual Lolidsy to committee. 


Weston, Cleveland, and Portishead Light HBailway.—Mr. 
Justice Lawrence granted the company, on the 6th inst., a continuance 
for a week of the interim ip junction restraining the Urban District 
Council from pulling up the rails connested with the plaintiff's line. 


Darlington.—The receipts from the trams for the month of July as 
compared with last year showed that, although 51,019 more passen gers 
had been carried, the receipts were £30. 2s. 11d. less, that 192°4 1ess 
xy Rae been run by the cars, and that the revenue per car mile was 

. lees. 


North Staffordshire Light Railway.—The Light Railway Oom- 
missioners have submitted to the Board of Trade for confirmation 
under the Light Railways Act, 1896, an order made by them authorising 
the working of certain branch lines of the North Ste ffordshire Railway 
as light railways, 

London United Tramways Co.—The work of erecting the trolley 

oles in King+ton has been proceeded with very rapidly during the last 
ew days. Plans for the sub.station are before the Corporation. A 
number of residents in the neighbourhood of Richmond are petitioning 
for & line to Ham. 


Halifax.— At last week's meeting of the Town Council a proposition 
was submitted for the doubling of the tramlines from Hall Ead to 
Bedford-street at an estimstsd cost of £1 425. This was agreed to, as 
also was a proposal that a double line of tramway be laid from Gib^»eb. 
street along Thrum Hall-lane, at an estimated cost of £1,260. 


Bolton.—The accounts for the year ended March 31 show that the 
income from the Oorporation cars amouuted to £95 766, and the 
working expenses to £55,202, leaving a balance of £40 564. Interes: 
and sinking fund charges absorb £15014 and £12,278 respectively, 
£11,599 is carried to reserve, and £3,941 is contributed t» the relief 
of rates. 

Caversham. —At the meeting of the Urban District Council the 
clerk reported thet he had received a letter from the town clerk of 
Reading stating that the Tramways Oommittee of the Reading Towa 
Oouncil would be prepared to confer with representatives from the 
Oaversham Oounoil as to the proposal for the extension of the tramway 
into Oaversham, 

Wellington (N.Z.).—The returns of the electric tramways during 
the year ended March 51, 1905 show that the receipts from paraspger 
fares were £36 554, from mails £163, and from repsyments £8, 
making a total of £36,705. The working expenses were £27,643, 
and the interest paid on loans £9 625, giving a total of £37,268. 
2s Municipal Council has, therefore, t» face a small deficiency of 

563. 


Yardley.—At the meeting of the Urban District Oouncil the 
following proposition was rejected by 10 votes to 2, as implying a 
re fl· otion upou the Tramways Oommittee: Ih - t an official je ter be 
sent on behalf of the Oouncil to the company, ask iag them definitely 
whether they intend to lay down the tramway to Shirley, and, fu: ther. 
when they intend to commence laying down the tramway to Acock’s 
Green and Olton.” 

Burnley.—Oonsiderable discussion ensued at the meeting of the 
Town Council in regard to the allocation of duties. It was proposed 
to give their new electrical engineer the control of the tramway repair 
shops in addition to the overhead equipment, but finally it was decided 
to adhere to the old arrangement, An excellent suggestion that the 
electrical engineer should have charge of the electric equipment of tho 
cars received little support, 


Longton.—At the meeting of the Town Oouncil the plan of the 

oposed light railway in Auchor road to Sandford Hill, as eubmitted 

y the Potteries Electric Traction Oo., was approved, aud the com- 
pavy were recommended to construct a long loop in Auchor-road, 
near to Market.street, which might be utilised for special cars running 
on Saturdays during the football season, in order to avoid the over- 
crowding of the Market-place, 


Rating of Trame —At the meeting of the General Parposas 
Oommit tee, Gillir gham (Kent) Town Council a letter from the towa 
clerk of Wakefield was read with respect to the rating of light railways 
and tramways, giving a l st of those corporations and urban district 
councils which hed agreed to contribute towards the cost of the special 
case to be submitted to the High Oourt. It was recommended that 
the Council contribute a sum not exceeding £10 towards the cosb. 


Bradford-Dewsbury.—4A propcssl has been made to the Bradford 
Oorporation by the company operating the Dewsbury tramways thst 
a throvgh tramway fare should be agreed upon for the journey by 
tramway between D»wsbury and Bradford. The matter has been 
brought before the Bradford Tramways Committee, who have given 
authority for negotiations with the company, on the basis of the fares 
received peing divided in proportion to the respective route lengths of 
the two lines. 


Birkenhead. —At the meeting of the Town Council a question was 
asked respectirg the issue of the through tram and ferry ti kets on tlie 
Higher Tranmere route. In reply, it was stated that the number of 
tickets issued during August was 5,723, which represented a percentage 
of 9 28, as compared with 4°43 in July. The chairman of the Tram- 
ways Committee added that the traffic was improving steadily, and he 
thought the figures rather p^iated to the necessity of trying the same 
experiment on the other tracks, 


London County Councll.—In connection with the reconstruction 
of the existing tramways along the Theobald's.road for electrical 
traction, the Works and General Parposes Committee of the Holborn 
Borough Council recommend that the County Council be asked to meet 
the wiehes of the Benchers of Gray's Iun— viz., that silent road paving 
be laid down outs'de the Benchers’ offices—seeiog that that body made 
a handsome concession tə the pi by the improvement of thst 
thoroughfare in the neighbourhood of their garden. 


Sydney.—An experiment is to be made on the city cars with the 
Raworth system of regenerative control. So prevalent has become the 
praotice of standing up in the cars that the following regulation has 
been adopted: No person, other than an employé of the Oommis- 
sioners, shall stand on any platform or other part of a carriage when 
a seat is available, and any such person who continues to so stand 
after being requested by the conductor or other authorised officer to be 
seatad shall be liable to a penalty not exceeding £2." 


Maoclesfleld.—At the meeting of the Electricity Committee a 
letter was read from Meesrs. Newton, Son, and Bayley, engineers, as 
to the Oheshire tramway scheme, The letter asked for the support cf 
the Council for an extension from Hazel Grove t» Macclesfield, with a 
branch line connecting Handforth and Wilmslow. Some members of 
the committee considered that a more desirable scheme would be a 
light railway connecting Macclesfield with К autsford, but it was decided 
to give the promoters an opportunity of appearing in person before the 
ош at its next meetiog, and of explaining in detail their 
proposal. 


Spen Valley.--At the meeting of the Oleckheaton Urban District 
Council on Tuesday a letter was read from the town clerk of Bradford 
stating thet the Tramways Committee of his Corporation had hed 
under discussion a proporal that a tramway should be laid from the 
top of Ojssl to the city boundary at Oskenshaw. The Oorporation 
was desirous of learning what the Cleckheaton Council would be 
prepared to do as regarded the construction of an extension line in 
their district, so as to afford through facilities between Bradford and 
Spen Valley. The letter was referred to the General Purposes 

ommittee, 


Metropolitan Railway.—One of the new electric trains on the 
Metropolitan Riilway met with an accident at Moorgate street Station 
on Wednesday. It was completing it; journey from the west, and was 
leaving the Circle line in order to run into an outer siding, when it 
missed the points and struck on the end of the intervening platform. 
Fortunately it was running slowly, but the force of the impact wss 
sufficient to smash the compartment in which the driver stands, snd 
be was seriously irjared about the head and neck by broken glass. 
Two cf the passengers in the train were taken t» the hospital suffer it g 
du bruises and shock. The accident caused coneiderable deley to 
traffic. 


Dover,—The profit made by the trams daring the year ending 
March 31, 1905, amounts to £231. 10s. 81, which is a great falling «íf 
compsred with other years, In 1901, when the number of passengers 
carried was 2 710 420, the net profit amountei to £1,067. 14s. 6d.; in 
1502, 2,905,823 psesengers, profit £991. 12«. 6d.; 1903, 2 862 590 
passengers, profit £1,025. 14s. 93.; 1904, 2,671,352 passengers, profit 
£920 9s. 9d. The apparent drop in the profit this year, however, is 
to some extent explained by the fact that in addition to the ordinary 
repairs and renewals of equipment, several items of exceptions] expendi- 
ture, amounting to £821. 17s. 41., have been met out of the revenue 
of the year. 


Worcester.—At the meeting of the Corporation the Streets O.m- 
mittee recommended the acceptance of the ciler of the tramways 
company to extend their tramways along the Malvern road as far as 
the Brunswick Arms on terms set out by them in a Joster of March 14. 
The terms were: to construct the line to the Brunswick Arms with 
rails laid on concrete, and a single line cf setts placed lengthwise along 
each side of the rail, the remainder of the paving to be of macadam ; 
the Oouncil undertaking to maintain the track, leaving the company 
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resporsible for the rails, etc., and offering to maintsia the paving of 
the track for £20 per annum. After some disou:sion the matter was 
referred back. The Worcester Tramways Oo, intend to apply to the 
Board of Trade for s motion to tbe transfer of the undertaking to the 
Woroester Electrical Traction Oo. at the price of £6 500. 
BSheffield-Rotherham. —A delay of 40 minutes’ duration occurred 
on Tueadsy to the ip ig da tramway traffic between Sheffield and 
Rotherham, owing to the breakage of an overhead wire. The service 
continues to be well patronieed, the improved communication proving 
a distinct convenience, Later in the dey Major Pringle, реак 
the Board of Trade, inspected the short length of newly.laid track 
‘necessary to connect the Rotherham snd Sheffield systems. Не 
journeyed from Rotherham by special car, being acoompanied by Mr. 
Orc ss (electrical engineer and tramways mansger) Mr, Jennings 


(borough surveyor), Mr. F. Renwick (assistant town olerk), and other 


officials. At Tinsley he was met by the Sheffield representatives, 
including Mr. Fearnley (tramways manager), Mr. Yerbury (electrical 
engineer), and Mr. Lancashire (deputy city surveyor). 


Swansea.—At last week's meeting of tre Tramways and Electiio 
Lighting Oommittee, Mr. Sinclair presiding, a sub-committee was 
appointed to report upon matters relating to the working of the tram- 
ways—the allocation of the rentals to the tramways snd the light 


railways, eto. А councillor raised the question of the fixed terms by 


which the Corporation were to get an extra 1 per cent. beycnd the 
rentals, He inquired whether it was to come after payment of 6 per 
cent, dividend on the actual value of the company property, which he 
valued at £110.000, or upon the share capital of the company, esti- 
mated at £245,000? The latter would come to about £14,700 a year 
before the Corporation would be entitled to 1 per cent., whilst the 
latter would only mean £6 390. The chairmen read the clause in the 
agreement, which was ''upon the actual expenditure for the time 
being," and it wss decided to include the point as one of the matters 
The engineer is to report upon 


to be discussed by the sub-committee, 
& proposal for a line to Foxhole and Pentrechwyth. 
Colchester. —4At the meeting of the Town Council it was reported 


that the Bill confirming the provisional order for the Military-road 
extension received the Roysl assent, and it was decided that applica- 
ef Trade for sanction to the borrowing of 
£7 554, the total estimated capital expenditure for carrying out the 
It was resolved that school children be allowed to travel 


tion Ре made to the Boa 


extension. 


on the cars at half fares on Saturdays between 8 and 9.30a.m. Mr. 


R. C. Bullough, the general manager and engineer, in his first annus! 
report, gives some information supplementary to that contained in our 
lest week's іғвпе. The number of passengers was 2,801,085, being 
Mr. Bullough eetimatee that during the 
montbs of Augast, September. and October last year at least 25 per 
cent. of the traffic was '' novelty traffic,” the loss of which will be felt 
To compensate in a measure for this loss, it will 
be necessary to curtail the number of early morning and up to noon 
The working expenses pet car mile 


70:02 times the population. 


in the ensuipg year. 


cars during the coming winter. 
show an economy as compared with several towns of а similar size. 


Rhondda.—The contents of the report of the Board of Trade Com. 


missioner with regerd to the terms and provisions of the proposed 
agreement for the construction and working of the Rhondda tramways 
wera made public at last Friday’s meeting of the Urban District 


Council. The report was to the «ffect that the commissioner advised 
the Board to give ite approval to the Oouncil’s scheme, subject to 
certain modifications and amendments, which the Council accepted. 
The commissioner accepted Bir Douglas Fox's figures as to the cost, 


which that gentleman estimated to amount to £258 000, which, after 
the deduction of & percentage in respeot of depreciation, would mean 
& Det amount of £195,875 at the end of 48 years, while the proposed 
period 
indicated. The commissioner, therefore, was of opinion that the 


rental of £2,250 per annum would amount to £196,035 in the 


Oouncil's scheme was financially souud, subject to the insertion of а 
restrictive clause providing for inoreased rent in the event of expendi- 
ture on works of extension other than those contemplated by the 


resent scheme being carried out, The commissioner also added that 
e had inspested the proposed route, and he was able to assure himself 
Satisfaction having been expressed by 


of the success of the scheme. 
members with the tenor of the report, the letter was then referr«d to 
the Legal and Parliamentary Committee to deal with. 


Kirkcaldy.—Sinoe the alteration of the tramway fares, about two 
months sgo, when the halfpenny stages were very much shortened, 
there has been much dissatisfaction, and the receipts have considerably 
fallen. A meeting of the Tramway Oommittee of the Town Council 
was held leat Friday night to review the situation. Mr. Francis, the 
burgh electrical engineer, snbmitted a report, which showed that the 
receipte for the past two months indicated a reduction at the rate of 
£1,800 per year, as compared with the same period cf last year. Oa 
the other hand, they had been saving about £800 on working 
expenses, showing a net average lors at the rate of £1000 а year 
as compared with last year. Mr. Francis suggested that instead cf the 

resent eight halfpenny atsge scheme they should introduce a four 
N stage scheme, The only ot jestion to a trial of this scheme 
was that in the event of it proving unsuccessful the fares would have 
to be raised, with possibly the same disastrous resulte as at present. 
The scheme, which he submitted, wes on the principle of four halfpenny 
stages on the lower route avd two halfpenny stages on the upper 
route, and that no reduction should be given to workmen. The com- 
mittee approved of the scheme, but agreed that the workmen's fares 
should be continued, giving two halfpenny stsges for a halfpenny. 
The matter will come up for decision at the meeting of the Council. 


Dudley.—It is reported that at Tueeday's meeting of the Town 
Oouncil it was decided, after considerable discussion, to refer the 
matters in dispute between the Oorporation and the tramways com- 
pany to arbitration, A letter was read from Mr. Garcke stating that 

company had made every effort during the past few yoars to agree 


upon reasonable terms of settlement so as to avoid the unpleasantness, 
great expense, and other serious consequences to both sides of an 
arbitration, and it was with the greatest reluctance that they had 
decided that they were unable to accept the sgreemept as drafted on 
behalf of the Dudley Corporation. Ever since the tramways and light 
railways in the Dadley district had been under the control of the 
companies every effort had been made to carry on the businees 
with a view to meeting the requirements of the public and the 
Dudley Oorporation; and the town of Dudley had derived vast 
benefits during the past few years from the development of electric 
traction, while the average return on the capital invested had been 
only 44 per cent. per annum. They thought, under these circum. 
stances, it was a very greab hardship on the companies that the 
Dudley Corporation should seek to impose upon them such terme as 
would «ffectaally prevent the directors from cerrying on the business 
with satisfaction to the public end the shareholders, and if the 
Oorporation was determined to exact the формы. onerous and 
impossible terms from the companies to the fall extent provided by 
the draft sgreement, they had no alternative but to leave them the 
responsibility of having the matter decided by arbitration. 


Dundee. —In the course of the debate upon the report presented by 
the tramways manager regarding the unfavourable position of Dandee 
as compared with Glasgow and other towns in respect of the percentage 
of operating expenses to rect ipte, Councillor Stsvenson oonter ded that 
the report missed the point, inasmuch as it did not show how the ocs} 
in Dandee could bs reduced to the same point as in Glasgow. It was 
not enough to tell them that if the figur.s applicable to Glasgow were 
made to include charges fo" interest and depreciation, they would be 
in the tame position as Dundee. If they had run as chesply as 
Aberdeen, they would have saved 25 200 in 1924. He moved that the 
matter be remitted back for further consideration, so that they might 
arrive at the cause of the discrepancy between Dandee and many other 
towne. Councillor Brownlee, ia reply said that when they oonsider ed 
that Mr, Richardson, the engineer, had brought down the coal con- 
eum] tion t» such an extent that the cost was 1:881. per unit, they 
would see they could not go very much further in that direction. He 
conterded that Dundee could not be compared with Aberdeen and 
Glasgow. These cities had no gradients like the Oonstitution-road of 
1 in 11 up which to propel care of 13 tons weight, and no lines which 
тозе practically from ses-level to over 300fr.. as they had in Dundee. 
The matter was remitted to the committee. The recent plébiscite upon 
Sanday running reversed the position caused by the first poll, and the 
new service wes instituted last Sunday, when there was a big rush for 
the trame. The tramwaymen’s association sent in an application for 
payment on Sundays at the time-and-a-half rate. Daring the discus- 
sion on this point a councillor proposed time and a quarter as a com- 
promise, but finally the Oouncil remitted the matter to committee. 


Liverpool. —The foundation stone for the Oorporation’s new tram- 
way offices in Hatton-garden was laid on Tuesday. The site is in a 
central position for dealing with the work of the department, and the 
plars which have been prepared by Mr. T. Shelmerdine, the Oorpora- 
tion architect and surveyor, suggest that a very handsome and com- 
modious building will, in the cours» of the next year, be seen in 
Hatton-girden. The expansion of the tramway business rendered new 
offices imperative, Previously to the ceremony Sir Oharles Petrie. 
cheirman of the Tramways Committee, entertained a large number cf 
councillors, officials, and others to lunch, aud took the opportunity of 
reviewiog the great progres made by the Corporation trame. The 
inscription on the foundation stone, which is of Swedish marble, is as 
follows: ''Oity of Liverpool Tramway Offices. The Right Hoo. John 
Lea, Lord Mayor. This foundation stone was laid Sept. 12, 1905. by 
Alderman Bir Oharles Petrie, J. P., chairman of the Tramways Com- 
mittee. Alderman Fred Smith, J. P., deputy-chairman ; Oonncillcr 
E. Lewis Lloyd, chairman of the Traffic Committee ; Thomas Shelmer- 
dine, Corporation architect and surveyor ; Ohas. R. Bellamy, С.Е, 
general manager of tramways.” The Lord Mayor was the recipient of 
& special souvenir of the occasion, which took the form of an 18.carat 
gold medal set with a large diamond of the finest water. At the met. 
ing of the Corporation Sir Charles Pet: ie, in reply to а question, stated 
thet the Tramways Oommittee had not yet considered the question of 
laying a tramline in Bootle to the north docks, but he would hav; 
much pleasure in bringing it before the commiit:e. As to Osabbage- 
hall, they had now parliamentary powers to constrnct а line there, 
but before that could be done the Health Committee would have to 
widen the rcad. He added, in reply to a further question, that the 
Bootle Corporst'on would not allow them to lsy the line unlees they 
gave an undertaking that they would not carry anything but passengers 
on that pert:cilar line, The Tramways Committee could not see theic 
way to do that, because under the Act of Parliement they had now got 
they were fally entitled to carry anything they liked over their lines. 


LIGHTING AND GENERAL. 


Wellington (N.Z.).—A large grain mart is to be erected, which will 
be equipped with electric hoists. 

Wireless Station.—Mr. Marconi has opened a new station for 
wireless tele graphy service on Sable Island. 

Paignton.—Sanotion has been refused to the Town Oouncil's 
application for a loan for an electric lighting s:heme. 

Hastinge.—An inquiry has been beld into the application of the 
Town Oouncil for sanction t» borrow £2,000 for electric lighting. 

The Channel Islands.—The postal telegraph authorities hav 
issued a statement that communication with the Channel Islands is 
restored. 

Auckland (N.Z.).—The City Council have un te Mr, W. 
Goodman to prepare а report relative to a combined electric ligh 
and dust destruotor scheme, 
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Aldershot. —The Local Government Board has held an inquiry into 
the application of the Urban District Council for sanction to a loan of 
£2,000 for elestrioal purposes. 


Whitby.— The Conncil’s engineer has been empowered to make tbe 
necessary arrangements for holding an electrical exhibition in the 
Temperance Hall to open on the 29th inst. 


Harrington (Cumberland) —The Urbau District Council have 
received an application from Мегаге. J. Bain ani Co. regarding an 
electric lightiog installation at their premises. 


Irvine.— After a considerable discussion upon a tender of £6 615 
from a London firm for an electrio lighting installation, the Town 
Oouncil referred the whole matter to committee. 


Dewsbury.—At the meeting of th» Town Oouncil it wss reported 
that sanction had been obtained from the Local Government Board to 
the borrowir g of £9 762 for electric lighting purp:ses. 


Removal.— Messrs, Hughes and Lancaster notify that their offices 
will be removed to-morrow from 47, Victoris-street, . W., t» 16, 
Victoria street, where all communicitions thould be addressed. 


Roatrevor.—A public meeting is t»be held at an early date, at tho 
ірв'апое of the local authority, in order to ascertain the wish cf the 
inhabitants regarding a company's cff г to instal elec ric lighting. 


Battersea.—The Borough Oouncil have decided to support the 
Poplar Borough Oouncil in urging the London Courty Council to 
reinsort ip their next General Powers Bill the olaures relating to wiring 
rejected by the Lords. 


Dividends.—The debenture stock transfer register cf the South 
Metropolitan Electric Light and Power Оо, will be olosed from the 
20th to the 51st inst. for the purpose of preparing the warrants for the 
interest payable on Ost. 1, 1905. 


Wells. —At the monthly meeting of the Town Council a notifi sation 
was received from the General Post Office that the scheme for the 
ertension of tbe telephone system to Wells, Shepton Mallet, and 
Glastonbury had received the sanction of the authorities, 


Filter Papers.—Measr’. A. Galleokamp and Oo., 19 21, Sun. street. 
Finsbury-square, E O., have just issued a pamphlet containing par- 
t'calars of the various filter papers in connection with which they have 
the sole agency for the United Kingdom and the Colonies. 


Poplar.—At a recent meetirg of the Bc rough O»uncil the Electricity 
Oommittee reported that they had under consideration the advisability 
of taking steps to secure the establishment of a public authority 
empowered to supply electrical energy iu bulk to authorised 
distributors, 

Halesowen.— At the meeting of the Oradley Parish Council it was 
reported that the Empire Electric Oo. had intimated their inte: tion 
of applying for a provisional order for electric lightieg but tha: no 
understanding had y st been arrived at between the company and the 
Rural District Oouncil, 

Newfouudland.—The new cab'e connecting the Commercial Cable 
Oo. s Tranestiantio system w th the island of Newfoundland his been 
completed by the cable ship '' Mackey Bennett.” and is now open for 
business. This cable will be worked ia connection with the Newfound- 
land Government telegraphs, 


Northampton Institute.— From the prospectus for the ensuing 
session we observa that the vuious technical classes, including elec. 
trical enginceriog, will commence on Sept. 25 for evening pupils. and 
on Ost. 2 for day pupils, 8 me part/ca'a:s relative to the institute's 
courses will appear ia our next ist ue. 


Humber Pilotage Commissioners.—At the monthly тезга of 
the Commissioners the Finance Committee recommended that notice 
be given t» the Corporation to terminate the contracta for the telephone 
installations, aud tha: terms be obbsined from the National Tele phone 
Oo. for reinstalling their system. The resolution was unenimously 
adopted. 

St. Helens.—The electrical engineer, Mr. Hollingeworth, has 
reported to the Electricity Committee a gross profit for the year of 
£2,003. The income of the department was £19,2)1. 2s. 5d., and 
the expenditure £17,798 Os. 11d. Out of the balance £5C0 hss been 
placed to the credit of the plent and machinery account, and £100 t» 
the accident fund, leaving a net profit of £1,403. 1s. 6d. 


Manchester,—A‘ the meeting of the Electricity Oommittee the 
chief engineer, Mr. 8. L. Pearce, present d a report of the recent addi- 
tions t» plaut which have been made at the various statiors and sub. 
stations. А sum of about £42,000 have been spent in making the 
equipment equal to the city’s reqairemerts, О? this amount quite 
£13,000 hes gone in improving anu extending the street mains. 


Swanses,—At the meeting of the Telephones Commit ee the 
manager reported that there were 1,104 вої ззібеге, 1,219 ide t:uments 
aod working lines, and 177 orders in band. It was decided to apply to 
the Pott master General for free iatercommunication” with the 
National Telephone Oo.'s system. The manager said that intar- 
eens would probably be established in about 10 weeks’ 

ime. : 

Maidenhead.—The report for August of the resident ergineer, Mr. 
C. O. Milton, notes an improvement of 2 per cent, in the load factor 
as compared with last year. An extension main to Elliogton-road has 
been connected up. Twenty-seven additional public lemps have been 
erected, Applications for lighting have been received from residents 
in Taplow to the extent of 106 lamps, and it has been decided to lay 
the neces'ary mains. 


Brixham (Devon).— Electricity has scored here. The Urban 
District Council offered a subsidy of £500 per snnum for street 
illumination, and Ejmundeon’s Electricity Corporation tendered a 
combined arc and incandescent scheme yielding 10,826 c.p., or an all- 
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incandescent scheme yielding 10,425 o.p., which was accepted, as 
ч the local gas company's offer to instal а system of Kern and 
eelf-inteneifyiog burners. 


Alloa.—At the monthly meeting of the Town Counail the provost 
reported that negotistiors had been reopened with the British Electric 
Piant Со. and the Town O»unocil, and the result of these negotiations 
had been thet the parties had practically аг) әбей matters ia such а 
way that the Tuwo Council would, when arrangements were completed, 
be in а position to supply ele trio current consumeis at an exceedingly 
moderate flit rate, something like 41, per anit. 


Steck Exchange.—The committee hu ordered the followiog 
securities to be quoted in the official list: Rosario Electric Oo.’s 
12,000 6 per cent. cumulative preference shares of £5 esch, fully peid, 
Nos. 1 to 12,000, and 8 CO) 6 per cent. cumu'ative preference shares 
of £5 ewch, £4 paid, Nos. 12 001 to 20,000; Diimler Motor Co.'s 
(1904) 62,276 ordina y shares of £1 each fully paid, Nos. 1 to 62,276, 
and 61.200 6 per ont. cumulative preference shares of £1 eich, 108. 
paid, Nos. 1 to 64,200. 

Crewe.—At the meeting of the Electricity Committee a letter was 
read from the Local Government Board requesting to be farnished 
with plans of the proposed works aud detsiled estimates showing how 
the smcuot of £2 100 (for which application hai b en made for 
eanction t» borrow for the pur poses of 1 з electric light ondertakiog) 
was rade up. The E ectrical Eogireor stited that hs was supplying 
the iuformation ask e і by the Local Government Bo ird. It has been 
decided to erect a lamp ia Oollins. street, 


Southwick-on-Wear.—At the montbly meeting of the Urban 
Dis riot Council a letter was read from the County of Durham Eleo- 
trical Power Distribution Oo., submitting, in acoordanoe with the 
Council's r. est, terms for tbe lighting of the public streets in the 
district by electricity. The Oruncil will give the matter their con- 
sideration. The O.uncil grant:d their content to the application of 
the Oe unty of Durbam El спіс Power Sapply Оо. to the Board of 
Trade for cor s:nt to the laying of overhead high-tension and distribut- 
ing mains. 

Lye and Wollescote.— At the mor thly meeting of the Urban 
District O.urcil a letter was received from the Midland Е'есігіс 
Oorporstion «ffe:iog a reduction in the ie flit rate of from 44d. per 
Board of Trade unit to 34d. in the case of prompt payment, aod 
statiog that in order thst consumers m'ght receive the disccuats it 
would te necesiry for the Oouncil to give an assurance that they 
would not insis) upon the discounts specifed in their sg. eement with 
the company. The Council agreed to waive their claim to the discounts 
mentioned for five years. 

Wigan.—The Oorporation have approved the following recom- 
mendation of the Streets Lightiog Sub- Committe: Street lightiog 
in Pemberton —M ved by the chairman, seconded by Mr. W. Wilson, 
and res^lved that in the opinion of thie committee the cost of lighting 
the Pemberton part of the boropgh ie much ia excess of what it ought 
to be, and they recommend that the lighting should be converte! from 
electricity to gu, and the change mace by ei sy s ages. The com- 
mittee :stimated that by sab, tit t ng gss for electric light there wou'd 
be at least £50) a year saved. 


Brazilian Electricity Co.—The recent repor s regarding the sale 
of certain electris undertatiogs іо Brzl are now confirmed by the 
announcement that the principal sasets of the Braz lian Electricity O». 
of Berlia have been disposed of. ‘These are the telephone installation 
at Rio de Janeiro and t:e Villa Label tramway in the same city, which 
have b. ei tab e 1 over (sccording to the Berlin Tuyeblalt) by the 
Brazilian Securities Co. It iz it ted that the purchase prive yielde а 
considera! 1» profit to the Berlin compiov ss compared with the book 
value of the undertal ing i.— Financial Times. 


Hamilton N B.).—Uader the suepices of Edmuadson's Elestricity 
Corporation, the lessees under the Hamilton Towa Oouacil Order fur 
the supply of electricity to the town, an elec:rica! exhibition his been 
opened in the towa hall. Tho objsot of the exhibition is to acquaint 

oee inter. в ed in the tu j ot as to the current taken from the mait s 
and supplied from the company’s electricity works. At the opening 
ceremony Bailie Meechan (convener of the Electrical Committee of the 
Town Council) pr: sided. Mr. Wigh im, chief engineer for E imundeon’s 
Oo., g«ve an interesting addres! descriptive of the various exhibits in 
the hall. 

Edinburgh —The Parish Council have decided to appesl to the 
valuation coart sg inet the valustion of the Oorporation electric light 
undertsking. Hitherto the system adopted by Mr. Hay, the burgh 
aesesso-, hes been to assess on the average prinoiple, taking account of 
buildings, plant, et», but now he intends to assess on the profits 
principle, which this year would mean the difference between £6,000 
and £12,0:0 in the rates. The Parish Council ате to be represented 
in the c.urt by counssl, and the Electric Lighting Committee have 
resolved to oppose to oppose the Oouncil, and to employ counsel for 
that purpose. 

Ayr.—À* the meting of the Town Counoil the report of Mr. R. 
Marshall, the electrical engineer, for the year to May 15 last was sub- 
mitted. This ehowed that duriog the year about two miles of addi- 
tional саб'е bai been leid. The total number of consumers at the 
ead of the year had been 885 as compared with 776 the previous year, 
The capital cxpendicure was £32 234 5. 61, an increase of £4 709. 
5з. bd. The total revenue had been £12 251. 2:. 41., showing an 
increase of £393. 33. 9d. ou the previous year. The totsl working 
expenditure had been £6447 17s. 101., and the interest and 
sinking funi £4910. 12. 101.—total, £11,558. 10s. 84., thus 
leaving a net surplus cf £832. lls. 84, as compared with a vet 
surplus cf £€27. 15s. in the previous year, Dean of Guild Fras г 
moved that the charge to private consumers be reduced from 64. 
to 44d. Provost Allan moved as an amendment that tbe charge 
remain at bd. The amendment was carried by nine votes to seven, 
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Pontardawe.—At list week's meeting of the Rural District Oouncil 
a letter was received from the Brynamman snd District Electric 
Lighting Supply Oo., offering to light Brynamman, Gwauncaegurwen, 
and Owmgorsr, and the clerk was instruoted t» write and ask for terms 
рег lamp, Councillor James wanted to know why terms were asked 
for from a private company when the Council had an electrio lighting 
scheme for the whole of Swantres valley? Dr. Jones and Mr. Francis 
pointed out that the figures supplied would be verv asefal for the 
Courcil to compare with, The report of the electrics! engineer on 
the Oouncil lighting scheme is to be considered st the next meeting. 


Faversham. — Ab lest week's meeting the Town C.urc'l had before 
them the Electric Supply Sub-Oommittee’s estimate of their expendi- 
ture for the next half-year. This ehowed a total of £1,095 for the six 
months, snd credita amounting to £555, leaving £54) to be met from 
the district rate. It appeared that at the meeticg of the sub-committees 
the deputy-mayor gave notice that at the next meeting he would 
propoee that the gse-intinsifying gas lamp be fixed, with a view, if 
the results were satiefscotory, of substituting them for the electric arc 
lamps. Another member gave notice to bring forward the question of 
substitutiog some other description of electris lamp for the aro lamps. 


Telegraph Facilities, —At the Liége conference of the Association 
of British Chambers (f Oommerce the following resolution was adopted: 
‘' That this associa'ion is of opinion that a continuous day and night 
and Sunday service, both for r«ceipt and delivery of telegrams, should 
be established in a'l towrs with over 50,000 inhabitinte where such a 
service does not at present (ritt, and that the execotive be desired to 
take what action they consider needful to bring abont this improve- 
ment.” Disouseing telegrapbio facilities and the opposition from many 
chambers of commerce to work on Suuday, the delegates deolared that 
work on six days was enough, but they did not object to telegrams on 
Sanday in case of life or death, 


London Gasette.— The partnership between George Septimus 
Hooker and Percy Stephen Harris, carrying on bus ness as electrical 
and mechanical engineers at Paragon Werks, Retreat. place, Hackney, 
L^ndop, hes been dissolved by mutual consent. The first meeting in 
the estate of William Jefferson, ele t-ical engineer, 3, Grainger-street, 
Darlington, will be held at the official receiver's offices, 8, Albert-road, 
Мі idlesbrough, on Sept. 22at 12 3) pm. E-neet Bowman Rawlinson, 
Halifax Commercis] Bank chambers, Bradford, has been appointed 
trustee in the estateof Altert John Harris, electrical engineer, Borough 
Mil's, Bower.street, Bradford, David Sibbald, 23, St. James's.street, 
Derby, has bien released from truateeship ia the estate of Berj min 
George Hodges, electrical engineer, 21, St Luke-atre.t, Derby. 


Gomersal.—At a previous meeting of the Urban District Oouncil 
Mr. Woodhouse, of Leeds, engineer to the Electrics! Distribution of 
York-hire, had stated bis company wore desirous of obtsining а pro- 
visiona] electric lighting order for Gomersal and other districts, and 
req 1ested the consent. of the Council, At that time the matter wes 
relerred to the General Purposes Committee. A furt ier communica- 
tion stated that the compsny would be prepared t» supply power for 
pr. vate lighting at 41, per unit, and that they would give a guarantee 
to t^e Oouncil that the charg: for street-lightisg should not exceed 
2d. per unit. It was decided that before taking any a ‘tion the Oouacil 
should ask to be furnished with a plan showing which streets the 
cable was intended to go through, and any other necessary information. 


Warrington.—At the monthly meeting of the Towa Oonacil the 
following !е сег, sanctioning a loaz of £4.00) for electric lightiog 
purposes, was read from the Local Government Board: '' As regards 
the loan of £1,000, I am to state that, having regard to the time 
which has elapsed since the land was acquired, the Board have fixed a 
period of 63 years for the repsymeat of this losn in place of the usual 
period of 60 years. I am at the ssme time to state that if the Town 
Uouncil iatend to apply to the Board for sanction to any farther loans 
to def: ay the cost of the acquisition of other po: tions of the land раг. 
chased trom Fairclough, the spplication shouli be made at an early 
det, and should specify the purpos for which the land will b» used. 
I am farther t» request that in any future case where it is proposed t» 
acquire land by means of a loan, the Town Couacil will be careful to 
defer the completion of the purchase until the Board’s ea ac“ ion to the 
loan has been obtained.” 


Gas versus Electricity.—A conference of the Gis Managere’ 
Institute of Wales snd Monmonthehire was held st Card ff last 
week, Mr. T. Oanning, Newport, iu h's presidential address, said 
that, despite all opposition, their industry was more prvrt eroas ia this 
country than ever, While in 1882 there were only £0) gis nnder. 
tekinge in Great Britain, there were now 719 such un jertakings, 
supplying 151,677,693 thousands of cubic feet to 4,351, 125 consumers. 
The paid up capital expended in these undertakings was £117,972,458. 
Their industry had undergone a transformation duriug the past 21 
years. Ocstly improvements were introduced for chespening the price 
of gss, and at the same time reducing consumption. The corflict 
with elect icity was not over, but he had no fear of the issue if average 
energy was put forth by gas mensgire, Public lighting bai more 
attention from electricians than private lighting, but electric lighting 
had failed to give satisfaction in the public streets. 


Gillingham.—At ths meeting of the Town Ocuncil it was reported 
that a memorial had been received from consumers in the borcugh 
asking the Oouncil to reduce the price of electric light, and it was 
recommended that the Oouncil reduce the price as follows: flit rate 
from 441. to 444. per unit; maximum and minimum demand, from 
7d. and 2d. to 7d. and 131. per unit. It was also recommended that 
revised charges be made for street-lightiog. The estimates for the 
half. year ending March 51, 1906, provide fur a revenue of £6,706, aud 
a net profit of £491 after allowing for capital charges. The engineer 
reported that the equivalent of 115 8.0. p. lamps had been connec tad to 
the mains since the last meeting, making a total of 45,496 8-0. p. lamps 


with 248 consumers connected ; and that a розв had been received 
for the equivalent of 394 8.6. p. lamps. e committee recommended 
that the four single-light standards in High-atreet, Old Brompton, be 
converted into three-light s‘apdards, and als) that four single-light 
standards in Cauterbury-street be converted into three-light standards. 
The recommendations of the committee were agresd to. 


Dundee.—At the meeting of the Towa Ооппо a letter was 
submitted from M«sirs, Gourlay Bros, and Oo. with reference to the 
question of supplying energy for their shipyard. They stated that 
the sommittee recommende i the O»unocil to refase to supply them 
with current at a penny rate, but would bs willing to give them current 
оп a sliding scale basis es drawn up by the electrical engineer. When 
this scale was desigoed it was never contemplated to apply it to such 
a large consumption of current as theirs would be, ss was proved by 
the fact that the pub iehsd scale only provided fora maximum demand 
of 50 kw., whereas they wculd need at least four times this for their 
shipyard only, and their intention was to introdace ele:tricity als» to 
their engine works ae soon as they could make the necessary arraoge- 
ments, As regarded the cost of laying the cab'e to their yard, they 
asked if it was not likely that it would very quickly tap other 
sources of supply. Mr. Oharles Gcurlay attended the meeting and 
made а ttitement supplementary t» the letter, It was in March laet 
that his firm desided to apply electricity to the driviag of tb eir hip- 
yard machinery, and though they had nct placed the contract for the 
generating power, they had selected their contractor. Mr. Richardson 
apprca hed them with the view of getting them t» take current from 
the Oorporation, and as s result of a good deal of negotiation they 
were ]е1 to believe that the Corporation wooli favourably entertein 
ths idea of giving the cu'rept at ld. per unit. They hed tried to 
reconcile themselves to a sliding ecale and. in case there should be 
any misundersaoding, he wished to state that they did not ot j eot 
altcgether to a si ling scale basis, Bab they ot jacted to а sole based 
on kilowatte. Whst they would sgree to was u sliding scale on the 
amount of units used. He had in his possession telegrams from shire 
bnilders at other ports, and in no case was the:e а sliding scale, the 
charge varyiog from #1, to 14 1. It was agreed to refer the question 
to committ:e, Mersrs, Gourlay and Oo. to give an ides of the quantity 
of energy they would take, 


Dunfermline —For some months correspondence relativ. to the 
electris lighting of Danfermline has been proceeding between Provost 
Macbe h (on behalf of th» Corporation) and Messrs. Bramwell and 
Harris, electrical enginesrs to the Fife Electric Power Oo., whose 
generating station at Townhill was opened a week or two ago. The 
following are the heads of agreement proposed by the company: (1) 
The F.fe Electric Power O». to give a supply of electricity in bulk to 
the Oorporation of Dunfermline at one point situated near the sentre 
of the town, (2) Ths current to be transformed into continuous 
current by machinery supplied, maintained, and operated by and at 
the expense of the Fife Electric Power Oo. Ths pressure of supply to 
be 460 volts, suitably arranged with the necessary balances for use on 
а three-wire system at 25) volts each side. (5) The site and building; 
for the necessary sub.station for contsiniog the machinery before 
mentioned is t» be provided by the Co-poration, free of cost and free 
of rent to the compavy. (4) The price to be paid by the Corporation 
for the supply of current to te in accordance with the following scale 
for tha firat year during which a supply is taken, and to be 3 J. les: in 
esch case on the seme scale after the expiry of the first year—under 
100 C00 units per annum 141., 100,020 to 200,00) 181., 203.000 to 
390.000 14 i., 300. 000 to 590,0:0 141., 500,000 to 750,000 1d., 760,000 
to 1,000,000 à J., 1,009,000 to 3,000,000 34. (5) In the event of a coal 
strike occurring, or of any other unforeseen circumstances arising, 
which mey make it impossible for the company tosapply at the forego- 
ing figures, these prices shall not be biading on the company, but such 
other prices aa may be agreed between the pirties, or, failing agree- 
ment, as may be determined by arbitration, snall be charged aad paid 
instead thereof for such time as the increased coet cf production shall 
exist. (6) This sgreement to remain in force for five years, aud to oon- 
tinue thereafter from year to year, eutj sot to 12 months' notice being 

iven by either party. Provost Miobeth replied to the effect that he 

id not think that the Oorporation would be willing to enter into an 
agreement unless a с1асзэ were to be insert»d to read that the Oor- 
poration as authorised dis ributors would supply all electricity in the 
burgh, the only exception being, sey, the factories, where it would 
not be reasonable for them to expest to have a monopoly. As to the 
prices p oposed under head 4, they, in his opinion, ought to be 41. 
leas, av least, from the commencement of the agreement, Olaus; 6 
was an impossible clause, Messrs. Bramwell aud Harris, in а sub- 
sequent communication, expressed their willingness to delete the words 
“or of any anforessen circumstances arising, and to insert after the 
words shall be cha- gad and paid instead thereof” the words not 
exceeding 2d. per unit.” Alternatively, if the Oouacil very much 
wished it, the engineers would be disposed to agree to the words 
„during the continuance of the strike," instead of for such time as 
the increased cost of production thall exist.” The whole matter will 
be discussed by the Town Council at an early date. 


PROVISIONAL PATENTS, 1905. 


Serr. 4. | 
17814. Improvements in apparatus for controlling er/and 
supplying current for power and light on consumers' 
premises during certain periods. George Scobell Ellis 
and Alfred Mills Taylor, 12, Asbfield-road, King's Heath, 
Worcestershire. 
17818, Improvemonts in electric cable conduits, William 
Higgins, 21, Villas - road, Plumstead, Woolwich. 
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178326. 


17835, 


17838, 


17842. 


17843. 


17873. 


17878. 


17881. 


17888. 


17896. 


17897. 


17955, 


17956, 


17957. 


11974, 


17900. 


17999. 


17997. 


18006, 


18013, 


18016, 


18037. 


18044, 


18051. 


18053. 


Improvements in electrio olook systems and the like. 
Isaac Hardy Pareons and Alfred Ernest Joseph Ball, 40, 
Bt. Saviour’s-road East, Leicester. 

An improved form of electrical contact breaker, Ernest 
Payne, 6, Oambridge-road, Hove, Brighton, Sussex. 

An improved trolley head for electric tramways and 
railways. Alfred Thorneyoroft Eardley, Etioville, Woods 
Moor-lane, S.ockport, 

Improvements in and relating to wire-coatiug machines. 
The Britieh Thomson-Houston Oompiny, Limited, 83, 
Cannon-street, London. (The General Electric Company, 
United States.) 

Improvements in and relating to electric motors 
especially intended for hoisting and similar purposes, 
and in systems of control therefor. The B' itish 
Thomson-Houston Company, Limited, 83, Oannon · street, 
London. (The General Electric Company, United Ststes.) 

Improvements in signalling by electromagnetic waves. 
Obarles John Briggs, Birkbeck Bank-chambers, Southampton - 
buildings, Ohancery-lane, London, (Oomplete specification. ) 

Improvements in insulators for current-carrying rails 
of electric tractien systems, Alfred Watkins, 522, High 
Holborn, London. 

Improvements in electric securiug devices for doors 
and the like, Otto Roeseke, 6, Lord-street, Liverpool. 
(Oomplete specification. ) 

Improvements in combined electric switches and auto- 
matio circuit breakers, John Henry Holmee, 47, 
Linooln’s-inn-fields, London. 


Sxrr. 5. 


Improvements relating to electrical ignition systems 
for intornal-combustion engines. The E!ectrio Ignition 
Oompany, Limited, and Frederick Harold Hall, 24, Temple- 
row, Birmingham. 

Au improved electrical generator system for use in 
connection with automobiles and tho like. The Electric 
Ignition Oumpany, Limited, and Frederick Harold Hall, 
24, Temple-row, Birmingham, 

Improvements in eleotrieal relays. Car] Gustaf Roos and 
Onarles Bernhard Roos, 55, Ohancery-lane, London. (Oom- 
plete specification.) 

Improvements in or relating to direot-current clectric 
motors. William Phillipe Thompson, 322, High Holborn, 
London. (Gustavus M:Alpine, Mauritius.) 

Improvements in step-by atep electric switches espooi- 
ally applicable as line selectors. Isidore Beroard 
Birnbaum and Herbert George White, 522, High Holborn, 
London. 

Improvements in joints for electric cables. Siemens 
Bros, and Oo., Limited, acd Eiwin Montague Allman Neale, 
Birkbesk Bank-chambers, Southempton-buildings, Ohancery- 
lane, London. 

Верт. 6. 

Railway automatic or clectrical danger signal to be 
worked by a treadle or electric bar. Joseph Isaiah 
James Lee, 12, Brent View-road, West Hendon, Lor don. 

A new or improved device for use in supporting eoleo. 
trio cables, pipes, rods, or the like. Frederick Mitohell 
and Francis Guan, 3, Broen.street, Market-street, Manchester, 

Improvements in or relating to electric insulators. 
Thomas OCasbiog, care of Union of London sni Smith's 
Bank, Oroydon. 

Improvements in and relating to oleotrio fans and the 
like. Reginald Page Wilson and Arthur Gro!jin Marshall, 
18, Southampton. building: Chancery-lane, London. 

Improved means of rectifying alternating eleotrio 
currents. Frank S:ewart Povah and Sydney George Livetc, 
9, Warwick court, Gray’s-inn, London. (Oomplete specifica: 
tion.) 

Improvements in connectors for electric cables. E nis‘ 
Oharles Les, 18, Falham-place, Paddington, London. 

Improvements in receivers for the wireless trans- 
mission of signals. Valdemar Pou'sen, 7, Southampton. 
buildings, Obancery-lane, London. (Date applied fcr ur der 
Patert: Ast, 1901, Sept. 17, 1904, being date of application 
in Denmark.) (Complete specification.) 

Improvements relating to electric lamp holders James 
Paterson, 18, Southampton - buildings, Chancery - lane, 
London, 

Improvements in and connected with current takers 
or trolleys for overhead wires of electric railways 
and the like. Oito Hcilmann, 6, Lord-street, Liverpool. 
(Date applied for under Patents Act, 1901, Sept. 9, 1904, 
being date of application in Germany.) (Ocmjl t: specifice- 
tion.) 

Improvements in brush-roching gear for dynamos. 
Henry Leitner and Richard Norman Luses, 4, S u h szeet. 
Finsbury, London. 

Serr. 7. 


130934. Improvements in or relating to eleotrio drilis. Alfred 


Julus Boult. 111, Hatton-garden, London. (William Obed 
Duatley, United States.) (Date applied for under Rule Б 
of the Patents Rules, 1905, June 21, 1905). (Complete 
specification. ) 


130935, Improvements in or relating to switches for clectric 
aruls. Alfred Jalius Boult, 111, Haston- en, London. 
(William Obed Dantley, United States). (Date applied for 
under Rule 5 of the Patents Rules, 1905, June 24, 1905) 
(Oomplete specification. ) 

18076. Improvements in accident preventing or life-saving 
apparatus for electric tramoars and like vehicies. 
Thomas Arthur Bennett, 3, Brown-street, Market-street, 
Manchester. 

18089. Installations of electrical clocks for public, domestic, 
and general use. Edward Leelie Hunt, Qu:en's Hotel, 
Liedoonvarna, co. Olare, Ireland. 

18102. Improvements in transmitters for automatic telegraph 
systems and the like. John Gell, 53, Castle street, Liver- 
pool. (Oomplete specification.) 

18118. Improvements in orossover points for the overhead 
electric conductors of trolley traction systems, Arthur 
Henry Holmes and Henry Walter Holmes, lll, Hatton- 
garden, London. 

18121, An eleotiio regulator for incubators and the like. 
Alfred John Gaunt, 12, Beldwia-terrace, St. Peter street, 
Isliogton, Loncon. 

18126. Improvements in olectrio train control systems. A t 
Sundh, 7, Southampton-buildinge, Chancery-lene, London. 
(Ocmplete specification ) 

18144, A thermo-electrio generator. Jules Lecoche, 42, Rue Sadi- 
Oarnot, Aimontiéres (Nord), France. 

SEPT, 8. 

18147, Improvements in commutators for olectrio ignition of 
gases in internal-combustion engines. George Williem 
Somerville and Oliver Hicke, 68, Owen-s:reet, Accrington. 

18148. Improvement in self-propelled electrical motorcar or 
vehicle. Louis Oollender, Thornton House, Matlock, 

18155 Electromagnetic selective separator.  Selimo Homeo 
Bottone ard Dirk Oroese, 93, Manor-road, Wallington, Surrey. 

18198. Improvements in microphones or telephone trans 
mitters, Frarz Treyer, 37, Estex- street, Scrand, London. 
(Date applied for under Patents Aot, 1921, Feb. 1b, 1905, 
being date cf application in Switzerland.) (Oomplete specif- 
cation. ) 

18208. Improved  oontrivanoe for truing the surfaces of 
commutators.  Edwia Barbridge Phillips and Thomas 
ч Parkin, 22, Southampton-buildinge, Ohanoery-lane, 

ondon. 

18209. Improvements in electric control systems and 
apparatus therefor. Leonard Alexander Tirrill, 83, 
Oannon-street, London, (Date applied for under Patente Act, 
1901, Sept. 8, 1904, being date of application in United 
States.) (Complete specification.) 

Верт. 9. 

18264. Improvements in gas or vapour eleotric lamps. The 
fim W. O. Негаепе, 47, Lincoln's-inn-fielde, London. (Date 
applied for under Patents Aot, 1901, Oct. 14, 1904, being 
date of application in G.rmany.) (Complete specification.) 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Sept, 28. 
1904. 

19336 Electric hand awitches for motor-oyoles and other 
like purposes. Janes. 

190890. Electrical systems of railway signalling. British 
Thomson- Houston Company, Limited. (General Electric 
Company.) 

20496. Time-consuming mechanism for operating oleotrio out- 
outs and other devices. Gardner. 

20870. Braking or stopping devices for electric motors, 
Hultqvist. 

21145. Means for automatically cempensating for changes in 
the voltage of electric circuits. Leitner, 

21211. Method of regenerating negative accumulator plates 
of diminished capacity, or for avoiding the diminu- 
tion in capacity of new platos. Kieseritzky. 

21903. Electricity meters, British Thomson-Houston Company, 
Limited, and Lloyd. 

23157. Dynamo-electric machines. British Thomson - Houston 
Company, Limited. (General Electric Company.) 

22246 Distribution of eleotricity for oleotrio traction. Gibbs. 

22818. Systems of control for olectrically-operated doors. 
British Thomson-Hcuston Oompany, Limited. (General 
Electric Company.) 

22819, Alternating-ourront electric motors. British Thomson- 
Houston Oompany, Limited. (General Electric Oom pany.) 

22821. Windings for alternating -current dynamo - electric 
machines. Britsh Thomscn-Houston Oompany, Limited. 
(General Electric Company.) 

23203. Contacts for electric controllers, reversing awitches, 
and the line. British Thomson. Houston Company, Limited. 
(General Electric Company. ) 

23264. Construction of trolley head for collecting olectricity 
from electric trolley wires or the like. Phillips, 

23525. Electrical radiators. Doweing. 

23817. Electric motor control systems, British Thomson-Houston 
Company, Limited. (General Electric Company.) 
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23573. Driving belts and the like for preventing eloctrifica- 
Leloup, Obernesser, Tenthorey, and 


tion of the same. 
Tenthorey. 


424175. Manufacture of thermo-electric batteries. 


(А. Wolf, jun., and С.) 
24181. Systems of electric distribution. 
Houston Oompany, Lim'ted, 
Space tolegraphy. Stone. 
national Oonvention, Nov. 25, 1903.) 


1905. 
Electric switches. Smith. 


66. 
19. 


Johuton. 
B:itish Thomson - 


(General Electris Company.) 
(Dst3 applied for ur der Inter- 


Protective devices for fragile vessels containing mercury 


or other heavy liquid. British Thomson. Houston Company, 


Limited. (Go: eral E'ectric Company.) 
Electricity meters. 
Lim ted, and Hild-n. 


2980. 

4529, 
Lydall. 

Systems of electric tranamission. 


8571. Hilliard. 


Electric Nght maximum demand alarm relay. 
Control of the eleotromotors on electric railway cars. 


British Thomso2-Houston Oc mpany, 


Wills. 


(Date app ie! 


for under International Convention, April 20, 1904) 


9257, Means for the electrical regulation of the speed of 
De Dion and Bouton. 
(Date applied for uncer Iuternationel Convention, Deo. 23. 


internal-combustion engines 


19C4 ) 


11353. Process for regenerating electric acoumulators. Luckov. 
(Date applied for ut der Ioter:- 


14196. Rontgen tubes. Ste. z l. 


national Oonventioa, July 11, 1904.) 


14317. Polyphase commutator dynamo-eleotrio machines 
Eiektiizi ав Act.-Gis vorm W. Labm yer und Co. 


applied for under International Convention, July 11, 1904 ) 


COMPANIES' STOCK AND SHARE LIST. 


Name, sch a 
Commerelal and Industrial.— £ 


E 


Alliance Electrical Co., 5 рэг cent. Cum. Prof., Nos. 1-7 1 
Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1- о 1 
British Insulated and Helaby Cables, Ord., 1- 100, 000.. 8 
6 per cent. Cum. Pref., 1. 100,000 
per cent. Mortgage Debentures 
British Thomson-Houston CO, 44 per cent. lst Moit. Deb. 
Stock, Red. 100 
British W ‘eatinghouse Elec. and Manuf. 6 per cent. Pief., 
per cent. Mortgage Debenture Stock 100 
Brush Electrical Engineering, Ordinary, Nos. 1-103,731 .. 2 


——— 4) per cent. Mortgage Debentures .............. 


€ à W э à zt 


———— 4 per cent. Mortgage Debenture Stock 


——— Non. Cum., 6 per cent. Pref. .................... 2 

— —— 44 per cent. let Debenture Stock ................ 100 

—  — 4} per cent. 2nd Debenture Stock................ 100 

Callender's Cable, Debentur es 100 

Ordinary rr 5 

5 per cert. !!!! anaa 5 

Crompton and Co. ...................................... j 
5 per cent. Юеһеп{игев.......................... 100 

Edison and Swan United, “© A" Shares, 1-99, 1 3 

' A" Shares, 01 017, S 5 

——-— $ per cent. Debenture sss 100 

— — — per cent. Deb. Stock, Кед. .................... 100 

Electric Construction, Nos. 1 to 112,100... ix 2 

7 per cent. Cumu:ative Pref. .................... 2 

4 per cent. Per p. lat Mort Deb. ................ 100 


Ferranti Limited, 5 per cent. 1st Mort. Deb. Stock, Red. 100 


General Eiectric Company (1900), 5 per cent. Cum. Pref... 10 
— — — per cent. Ist Mort. Deb. Stock ................ 100 
W. T. Henley's Telegraph Works, Ordinary .............. b 


4j per cent. Ргеѓегепсе.......................... 6 


4% per cent. Debentures ........................ 100 

India Rubber, Gutta Percha, and Telegraph Works ...... 10 

— —— 4 per cent. Debenture s 100 

Parker, Thos., Limited, Ordinary ........................ 10 

Telegraph Construction and Maintenance. 12 

9 per cent. Bond. 10у 

Eleetrle Lighting and Supply.— 

Bournemouth and Poole, Ordinary ...................... 10 

44 per cent. Cum. Pref., 7.501-15,000 ............ 10 

6 per cent. Cum. Second Pref., 15,001-22 500 .... 10 

44 per cent. Debenture Stock, Red .............. 100 

Bromley (Kent) Electric Light and Power Со. .......... 9 

4 per cent. lat Debenture Stock, Red. .......... 5 
Brompton and Kensington, Ordinar ........ 

7 per cent. Preference ............ а... 5 

Calcutta Electric 89 001. 39,000 Corp, Ordinary, Nos. 1-00, 000 * 2 
Nus, 60, 001-89, 0ũ.ũund ee ee 

Cambridge Electric Supply Company, £10 Ord. ........ 8 

Central Electric Supply, 4 per cent. Guar. Deb. Stock .... 100 

Charing Croas, West End, and City Electric Supply, Ord., 

I ³⅛o» d 5 

44 per cent. Cum. Pref., 1-80,С00 ................ 5 

— — per cent. Debenture Stock, Red. .............. 100 


"City Undertaking,” 44 р c. Cum Pref., 1-40, 000 5 


ditto (1903) 40,C01-80,000.......... 5 

Chelsea Electricity Supplß)): „„ 5 
4) per cent Debentu res 100 

City of London, Ordinarꝶꝶjj ꝗ . 10 

6 per cent. Cumulative Pref..................... 10 

5 per cent. гореше SOCK a nen eee 100 


6 per cent. Cum. Pret TTT 10 

44 per cent. Debentures Prov. Certs. All pd. Rd. 100 

—— 44 percent 2rd Debentures Prov. Certs. ........ 100 
Edmundsons Electricity Corporation, Ordinary,1-50,000.. 5 
6 per cent. Cum. Pref. .......................... 5 


Pe 0 à 9 o» ез» à à s а ао е» о n 


44 per cent. First Mort. Deb. 100 
Electric Lt. E Traction Co. of Aust.,6p.c. Cm. Pf., 1-50,000 5 
——— per cent, Debenture Stock, Red. 10⁰ 


333-354 
102-104 


113-121 
94 Cg 
11-12 

1C6 18 


(Date 


Name. OD. Last price. 
£ £ 
Folkestone Electric Supply, Ord. Nos. 1-10 O0. 5 .. 54-5? 
44 per cent First Deb. Stock, Red............... 100 .. 99 102 
Havana Electricity, 1-15 000 ............................ 10 94-104 
Hove Electric Lighting, Ord., 1-13,000 .... .. ........ i a 10 d 


Isle о Wight Elec Lt. and Pwr., 4, p c. Db. Stk. Red. 
Kalgoorlie kiectric Power and Lighting, 6 per cent. Cum. 


ref. 1 150,000 oleis y bI XE CS aC 1 
Kensington & Knigh ‘abridge Elec. Lt., Ord., 1-21,000 . 9 
Kensington and Kulghtsbridge and Notting Hill, 4 per 

cent. Debenture Stock Red. e...... ᷑ 

Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 
London Electric, Ordinary ....................... lee eee 5 
— —— 6 per cent. РгеЇ................................. 5 

4 per cent. lst Mo ae еле Stock, Red... 100 
Metropolican Ordinary, 1430.00 ................. 5 
——-- 44 per cent. First Mortgage е Stock.... 100 
—— — 44 per cent. Cum. Pref. ........................ 5 
—— 34 per cent. Mortgage Debenture, Roc 100 


Midland Klectric Power Dis, 44 p.c. 1st Mort. Deb. Р 
Newcastle- Upon. Tyne Electric Supply, Ordinary, 1-57,0 9 5 
‚ 57,0 0-75, 000 


‚G—„H э е э «г а е ө э э з з э е о ө 2 2 


Notting Wilt Electric Lighting 
4 per cent. Firat Mort. Debs. Nos. 1-500 (Reg.) . 

Oxford Electric, Ordinary, 1-96 and 40-14,510 
4 per cent. Debenture Stock 
Royal Electrical Company of Montreal, 44 per cent. First 
Shares Mortgage Debentures 
Smithfield Markets Electric Supply, Ord 1-12,000 
r cent, Debenture St.ck 
South London, Ordinary 
South Metropolitan Electric Light and Power, Ord. ...... 
——-— 7 percent. Cum. Pref. .......................... 
——— 44 per cent. Ist Mort. ре. ...................... 
Ditto, June, 1904 
St. James's and Pall Mall, Ordinary, 101-20,080 


& 9 9 € o^ о 9 » 9 * 0 à 9 9 9 е c э э а е * 6 9 э а 


+з әз э а э а з = ө э 


*°» ве зз э «е е о в а е о а э э ө е = 


C 
она 
——4 


CC за о зов опв о ө о е ө э оэ а ө в ә ө «е 


sa эө оза ее R э а э э а э е э а э п а «е «е э з ө ө я э ee 


* эз оз еә е» з = э «е € ө ө „ э € ее 


— ӘД POL UUV Leo «озгеге өе ь ә + ә э э еэ 


per cent. 
Urbau Electric Supply Co., Or inary, 8-30-00 7 
5 per cent. Cumulative Preference, 50,001-80,000 5 


or per ® э а е = 


Westminster, Ordinary ....................... nnn 5 
5 per cent. Cum. Pref., 110, 151-138. 25111. 5 
Eleetrle Tramways. — 

Anglo- ue nne 9) per cent. Cum. Pref., 1-260,007 ...... > 
r 6 per ceut Deb^pture Stock, 18£8.... 100 
Auckland Elec. Trams., 5 p c. lst Mor. Deb. Stk, 'Red. .... 100 
Barcelona Tramways. Ór ‚1-4,000.......... .......... 10 
—-— 5 рег cent. Cum. Pref. Snares, 1-10,000 .......... 10 
——— 5 per cent. Deb., Red., 1-600 .................... 100 
—  — 44 per cent. Red Deb. Stock... ................ 100 


Bath Elec. Tramways, Ld., Pref. Ord. 5hs.,73001-150,606.. 1 


5 per cent, Cum. Pref. Shares, 1-59,394 .......... 1 
Blackpool and Fleetwood Tramroad .................... 10 
Brisbane Tramway Invest., Ocd , 1-75 000 |................ 9 

— —— 5 per cent. Cum. Pref., Nos. 175.0 ............ 5 

44 per cent. Deb. Stk, Red. , Prov Certs. all pd.. 100 
British Columbia Electric Railway Co., Ord. Def. ........ 100 

Ord,- o, WERT 100 

—— — 5 per cent. Cum. Perpetual Pref. Stock.......... 100 
——— 4 per cent. lst Mt. Debs., Nos. 1-6,250, uf £40each 40 

4. per cent. Vancouver Power Deb......... ..... 100 

British Electric Traction, Ord. 1-300,000 & 60,001-90,000 .. 10 
—— — 6 per cent. Cm. Pf., 30,001-60,000 ................ 10 
——- 5 per cent. Perpetual Debenture Stock 100 

41 per cent. 2ud Deb. SO. 100 

Buenos Ayres and Belgrano Tramm 5 
— = “А” per cent. Cm. Pf., 1-40,000................ 5 
——- " B" 6 per cent. Cm. Pf.,1-27,500................ 5 
— —— 5 рег cent. Deb. Stock, Кей. ................. .. 100 

Prov. Cert., all раіа ............................ 100 
Buenos Ayres Electric Trams., 5 p c. Deb. Stk., Red. 100 
Calcutta Tramways, 1-102268 ............................ 5 

44 per cent. Ist Deb. Stock, Rel.. 100 
Cape Electric Tramways, Nos. 1- 180, ООО ооо ье 1 


City of Birmingham Tramways, 5 per cent. Cum. Pref. .... 5 


4 per cent. lst Mortgage 1) })., 1-3000 (1917) ...... 100 
Colombo Electric Tramways aud d Lighting, 5 per cent. 1st 
Mortgage Debenture Stock, Кед. .................... 100 
Cork Electric Tramway and Lighting Co., Ordinary ...... 10 
——— 6 percent. Cum Pref. .......................... 10 
— —— $ per cent. Debentures .......................... 100 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 ...... 10 
6 рег cent. Pref., Nos. within 1-500 0............ 10 
3 percent. Mort. Debs., 1-3,000 Red. ............ 100 
Imperial Tramways, Ordinary ...................... eene all 
——— 6 per cent. Cum. Ргеї, .......................... all 
4, per cent. Deb. Stockkökkk„k˖„lAld . q . 100 
Isle of Thanet Electric Tramways and Lighting, 5 per c. 
Cum. Pref.. Nos. 50,001-60,000 ........................ 5 
—— 4 per cent. Ist Mt. Db. Stock, Red. .............. ap" 
Kidderminster and District Lighting aud Т ractiop, Pref.. 5 
London United Тгув. (1901), 5 per cent. Cum. Pref......... 10 
4 per cent. lat Mt. Db. Stock, Red. .............. 100 
Madras Elec. Trams (1£04), 5 per cent. Deb. Stk , Kd. .... 100 
Metropolitan Elec. Trams., Defd., 1,000,001-1, 314 016 1 
— —- 5 per cent. Cum. Pref., 500, 001-1, 000.00 . 1 
44 per cent. Deb. Stock, JJC 100 
Milwaukee P ац арс Light 5 рег cent. 30-yr Cons. 
Mort. Bonds, 1 5,500 aud 1,00 c Я 
Montreal Street Rail., я 5 рег и (Mort.) Deb., 
— — Sterling 44 per cent. Deb., 1922, 601-2,000 ........ 
New General Traction, 6 per cent. Cum. Pref., 1-10,000 and 
. y ына 
Oldham, Ashton, and Hyde Tramway, Ordinary .......... 10 


5 per cent. Cum Pref 
Perth Elec. Tramways (W.A. 


6 зу f! э з э «а э э ө э в еэ з э а эъ ав ө 


10 
„S рег cent. 1 Mrt. Deb Sk... 110 


Potter les Electric Traction, rdinary, 20 001-40, 00 %000 0 

9 per cent. Cum. Pret., 120 000 i obere vex Pe oa 10 

——— 4} per cent. Debenture Stock .............. ee 100 
South Lancashire Electric Traction and Power Company 

290,000 Ordinary .............................. 1 

£101, 26 per cent. Preference .................. 1 

——— £, .170 43 per cent. Debenture Stock. 100 p.c. 

Eleetrle Bailways.— 

Central London, Ordinary ................................ 100 

4 por cent. MR / dide idee 100 

"————— 10 


ES ferre 
— | p.c. Deb. Stock nod Script Certs., fully paid).. 


.. 13/16-15/16 
12.122 


97-100 
a 25 


А 4-4 
13 / 16 5/16 
.1 05 1 (ёл "bed 


134-14 
ТЫ 
97 99 


5 21/32-31/32 
. 15/16-1 1/16 


ee 


134 158 


14-144 
1C8-110 


7/32 a/32 


.. 31/82.1 1/32 


105-107 
105-107 
101-104 xd 
102-104 


90-92 
101-103 


77-80 
111-113 
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Amount 


Amount 
Name. рм. Last price. Name, paid. Last price. 
£ 
City and South London, Consolidated Ordinary ....:..... 100 40-42 Telephones.— £ £ 
—— — 4 per cent. Debenture Stock .................... 100 107-110 
—— $ per cent. Pref. Stock 91 CTC 100 118-12t National Telephone, Ргеќегтей............................ 100 111-112 
=S 1 Т "c. AH 100 117-120 Deferred 8tock .................................. 100 1074-1094 
—— CCF 100 115-116 — —— 6 per cent. Cum. First Pref ...................... 10 зле 
Liverpool Overhead, 5 per cent. Prei. 10 10-104 —— 6 per cent. Cum. Second Pref..................... 10 13 
—— — Ordinary, 1-50,000.............................. 0 23 —— — 5 per cent. Non. Cum. Third Pre l. 5 58-54 
——— $ per cent Mortgage Debentures, Red., 1-1,700., — . —— — 3, per cent. Deb Stock, Red. .................... 100 994-1014 
Underground Electric Riilways of London, 5 per cent. —— 4 per cent. Deh, Stock. НИ ИОА 100 104-106 
Profit-Sharing Secured Nuten — 39-100 Oriental Telephone and Electric Company ................ l .. 13/16-15/16 
Waterloo and City, Ordinary ............................ 100 90-92 —— 6 per cent. Cum. Pref. .......................... 1 .. 13/16-1 5/16 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
| Traffic Returns for | Increase or Miles of Р f t , 
ж эч | cma single track Accounts for past year | Coat 
Line | -— | “жү i m арй, ~. 
эрш; | | = E | Receipts por A or 
7 Current | Total | Passengers | Car miles | Pas- Car Mile of mile. 
Mating | 1905. | 1904. | Week. | year. 1905. |1904. Ending receipts | carried, | тип. s'nger| mile. | track. | 
£ IHE AX M S | £ | d. | d. g 4 
Aberdeen Corporation .......... Зер. 9 1,467 | 1,483 |- 21 — 4265 253 203 May 31 64,071 | 15,530,351 1, 379.723 |098 1114 2,512 | 6:45 
Ayr Corporation Aug. 26 424 403 + 21 — | 8 8 » 15 14,328 | 3,316 380 | 353,945 1 9 71 1,830 | 5°16 
Barking Corporation............ — — — — | — 133| — з . "E | = = E ey 2 
Birkenhead Corporation ........ Sep. 10 | 1,066 | 1,094 | — 28| — 418 2355 254 March 31| 55,025 | 11,145,531 | 1,309,903 118 1008 | 2,538b| 603 
Birmiogham Corporation ...... ES Wa 556 260 | + b - 1 y » Е Е i Ё P» 2 
Blackburn Corporation „ 6 916 | 934 |+ 12)+ 72 24 24 „ 25| 48,875 | 8,661,720 986,953 |135 [1189 | 2,035 | 7:44 
Blackpool Corporation „ ?| 1,959 | 20611 |  42| + 88 | 174 | 17, 2 MA. = t | = — = 
Blackpool- Fleetwood Trams. „ 9| 1,05) | 1,118 — 154 — 844 164 | 165 Dec. 51| 31,846 2,325 677 579,264 5 28 [15:19 — 721 
Bolton Corporation 5 . 10] 1,852 | 1918 |- 86) + 1,644 | 40 | 38 | March 31| 95 765 20,295,196 | 2,161,139 115 [1065 | 2,394 | 611 
Bournemouth Corporation „ 6 2,016 | 1,461 | + 555 — 16 82 | 16 82 „ 31 55,276 | 10,058,288 | 1,121,623 1 32 |1183 | 3,226 | 719 
Bradford Corporation ...... В 4,246 4,901 | - 658 — 5,255 | 71 71 „Ж. = — — = i ЕЕ 
Brighton Corporation .......... | » 10| 1,188 | 1,217 |- 29) + 785 9 9 „ 31 50,333 | 11,321,160 | 1152,828 |106 |1048 | 2,914:8| 8014 
Bristol Tramway Company. ..... „ 8 5,116 | 5,25 — 19 — 51 514 Dec. 31/259,799 | 45,312,573 | 6,127,135 — — — 
Burnley Corporation „ 9| 1,0051 1137 |- 7 = | 10 1060 | March 51 — M É = = 
Burton Corporation ............ % 10 522 31 — N|- 912 | 81 81 „ 31} 17,950 | 3,878269 | 454,082 107 |921 2,058 | 6776 
Cardiff Corporation ............ Aug. 12 | 2,701 | 2,172 |+ 54| + 6 | 264] — „ 1/1112,209 | 24,134,363 2,770,049 112 | 9:72 | 3,782 | 9°44 
| 
Carlisle Tramways Company ....|3ep. 9 | 172 211 33| — 440 85| 85 Dec. 3! | u 2. "v — = 
Central London Railway........| , 9) 5,675 | 5881 |- 28 — 1,346 6 6 „ 31/397,588 | 44,875,547 | 1,281,214 186 |6510 | 57,931 3580 
City and South London Railway.| ,, 10| 2,557 | 2,555 | + 4| - 330 4 64 „ 310 — s — é 
Colchester Corporation ........ Aug. 10 541 258 | 17| — | 7 7 b РМ = А ^ = £ - 
Cork E. T and І, Company ....|3ep. 7 543 509 |+ 40 + 777 | 154 154 | 31| 24,835 | 5,814,376 882,256 101 | 6:61 469 
Darwen Corporation ............ ae | | 250 2811 1| + 232 | 723 723 March 31 = Ее E — — - - 
Dover Corporation Aug. 12 514 | 317 | + + — 4) 43 | „ 311,250 | 2,855,200 281.343 94 | 949 2,500 ды 
Dublin and Lucan Electric RV. . Sep. 8 153 147 |+ 260 + 3 6j 6} Dec. 3 | 6,558 402,511 110,738 | 3779 1378 942 | 7'35 
| | 
Dublin U. T., electric cars „ 8 4,166 | 4032 ＋ 191 а ; a aa i cen Aeon к 
Dublin 8. District, Electric „ 8| 1.111 1,039 | 2 | | * zi „ 31,257,489 | 59,050,949 | 7,077,572 | 123 |907 | 5,691 585 
Dundee City Tramways .. ..... xc 887 972 |+ 15 = 22 2! May 1 15 ; 2, = 3 = Зе 
East Ham Corporation... 5p oH 819 748 | + 71| + 1,828 | 23 25 | March $.| 56, 652 13,689,658 863,816 | 54 |10718 | 2,994 | 6 79 
| | 
Glasgow Corporation . . „ 9|15512 | 14,870 | + 642 410,823 1443 | 143 May 31/755, 480 |195,767,519 |17,915,595 | — [1012 — — 
Gloucester С orporation - — — — | — — 9 5) — e: = | — e — E" "A 
Halifax Corporation ............ „ 6 1,503 | 1,591 | — 85 +1,70 | 35} | 33 | March 31 73,019 | 17,849,642 | 1,540,707 — |1153 | 2,085 8 55 
Huddersfield Corporation ......| „ 9| 1,908 | 1,3526 | 18 | | 35 55 „ 3'| 69 ‘938 | 12,838,150 | 1,666,262 124 | 9°71 1,925 | — 
| | | 
Hull Corporation „ 9| 2117 | 2,200 |- 83 + R 27 25 * 3 | = = = — 
Ilford Corpor tion — "ar — — — 104 6^8 н Е = = 
| 
Ilkeston Corporation.... is, ЫЙ 118 | 118 — 30 — 614 = 9 = | = T 5 = = — 
Kirkcaldy Corporation Aug. 50 225 | 236 | - 31 — 74 74 May 15 12,201 3,632,855 432,336 775 | 6:519 — |7649 
Leeds Corporation .............. iep 9, 5,746 6212|- 46 — 89 89 | March 2 288,233 | 61,225,6*6 | 7,121,038 110 |1002 | 3,351 = 
Leicester Corporation .......... | — — — -- — 42 ae Dec 31| 26,011 | 12.03 9,252 | 1,229,507 1 979 — 482 
Liverpool Corporation ..........| ,, 2 10693 | 19,949 | - 256| + 8,650 | 105 103 31/547,625 |116,642,663 12166419 | — | — | — | — 
Liverpool Overhead Railway . » 10| 1,492 1,521 | – 29 - 519A] 657| 6°57 | June 30 - — t= = = — 
London County Council ........ + | 14,537 | 13,703 | + 819 755,709 Sac | уч = — з ад 10 а m— 
Lowestoft Corporation ..........| — лра Каре = — 6 54 | Sept. 30 14,511 5,128,867 359,435 1:08 | 968 | 2,638 | 6:48 
Maidstone Corpora“ ion 8 с. 150 165 — 15 — 2) 2 к= | 4,710 850.121 112.227 | 1:55 1013 2,370 = 
Manchester Corporation ........ „ 912.525 | 12,889 | - 355 411,521 | 149 | 1314 | March 31'631,956 126, 900,875 14, 123,124 | 1:19 11073 4 293 | 6'99 
Nelson € 'orporation LN he D 175 B0 |+ 5 + 201 = 23 241 | x | 2 = = < 
Newcastle-on-Tyne С orporation.. „ 9| 3,829 | 3,673 | + 155 + 2,895 | 50 45 | „ 31 197,849 | 43,069,934 | 4,326,152 107 1098 | 3,957 | 701 
Newport (Mon) Corporation — — 4 - — 32 32 — 1 — = ET =з 
Oldham Corporation .......... at ap Oe] „ӘП 1142 | + 559 z 34 » 25! 65,555 | 13,466,245 | 1,504,740 | 116 1045 1,886 | — 
| | 
Portsmouth Corporation. 9| 2,14 | 2,724 — 140 + 1,624 29 „ 51 95,702 | 19,625,323 197,499 |117 1163 | — — 
Reading Corporation........... — = — — 334 е d: E ы | E e — za 
Rochdale Corporation ......... — — = — - 64 44 „ 31 14,88 2 837,110 336.517 124 924 | 1,102 | 792 
Rotherham Corporation ........ Aug. 5 440 645 — 205 - 929 7i „ 31 23,5693 | 5,251,472 595054 107 | 955 | 2,612 | 749 
Salford Corporation Sep 11 | 4,058 | 4.045 | + 13 4 6.545 | "701 — „ 31 214,111 39,213,560 4,884,590 | 1°28 10-29 -- — 
Scarborough Tramways Co. - — — — — р 44 аре = ES +5 — = ие 
| 
Sheffield Corporation ..........| „ 10| 4,867 | 4,690 |+ 177 + 5191) — 52 „ 31 — E CNN Ux p ge 
Southampton Corporation ...... „ | 1,094 | 1,231 |- 197, — 480 — 18 5 81 | = | — = 
Southend-on-Sea Corporation. En ^ | 9 „ = ag z ints 
Stockport Corporation .......... ud 900 | 610 | + 460 — 104 oM E си — 30 — 
Sunderland Corporation „ 10 1,355 1.391 + 799 — 20 "TEC = — 
Swindon Corporation Aug. 50 213 — — -— 45 „ 31 49357 1,315,757 102,791 0:87 (11°53 1,571 
Wallasey U.D €. inner (OOD Ө 815 80 |+ 14 + 615 | 11°85, 105 „ 51 38,768 | 7,412881 718,851 130 11:94 | 3,271 | 754 
Warrington Corporation ЖЕТ. БЕГ" = — = Tl | = » 31 17,057 | 4,418,225 403,363 — | 985 — | 633 
West Ham Corporation cd ep MT 1133 41,074 416,195 46 8 62 5. - 15,773,742 | 1,237,165 — — — — 
Wolverhampton Corporation.. „ 6 844 777 | + 67 — - 74 „и = | = uar = | 
| | 
t And 88 miles of interlacing track. a Train mile. b Per mile of single track. h Half-year’s figures. 
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NOTES. 

Self-Contained Electrical Locomotive.—Mr. 
Hugh Reid, the managing director of the North British 
Locomotive Company, proposes to solve the problem of 
electrical locomotion by installing generating apparatus on 
the locomotive, so disposing of the difficulties of crans- 
mission and transformation. This is rather on the lines of 
Heilmann’s experiment, except that Mr. Reid proposes to 
use a Parsons condensing turbine instead of a Willans 
high-speed engine. He proposes to employ an air-cooled 
condenser of novel design. Several locomotives on Heil- 
mann’s plan were used on the Western Railway of France 
without success. 

Armstrong College.—The syllabus of Armstrong 

College (late Durham College of Science) exhibits the usual 
comprehensive courses in civil, mechanical, mining, naval, 
and electrical engineering. There is a three-year diploma 
course for electrical and other branches of engineering, and 
students are prepared for the degree of B.Sc. The labora- 
tories are equipped with up-to-date apparatue on a large 
scale. Compound steam-engines are used to drive the 
dynamo which supplies current for lighting the college 
buildings. As is to be expected, the college has a strong 
marine and mining engineering side. The session com- 
menoes on the 25th inst. 
Institution of Engineers and Shipbuilders in 
Scotland.—The fifty-ninth session of this institution will 
be opened on the evening of Oct. 84 in the institution rooms, 
Bath-street, Glasgow, when the president, Mr. James 
Gilchrist, shipbuilder, will deliver an address, whicb will 
be followed by the reading of a paper оп “ The Determina- 
tion of the Principal Dimensions of the Steam-Turbine, 
with special referenoe to Marine Work," by Mr. E. M. 
Speakman. On the evening of Nov. 10 there will be an 
exhibition of inventions and objects of interest appertaining 
to shipbuilding and engineering, which will be held within 
the St. Audrew's Hall, Charing Cross, Glasgow. 

The Telephone Service.—It is understood that the 
Post Office and the National Telephone Company have 
entered into an arrangement for the mutual development 
of the two systems so as to prevent overlapping. For 
natural expansion certain areas have been allotted to each. 
A joint deputation of the Post Office and tbe company, 
including Mr. John Gavey, engineer-in-chief to the Post 
Office, and Mr. Gaine, the general manager of the company, 
is visiting the United States to study the system theres, the 
American Government placing all facilities at their disposal. 
On returning the deputation will present a report to the 
Postmaster-General and the directors of the company, and 
if any improvements are considered desirable they will be 
introduced simultaneously on each system. 

Municipal Telephones.—The Brighton Corporation 
recently applied to the Local Government Board for 
sanction to a loan of £11,617 in connection with their 
telephone undertaking. The Board have replied according 
the necessary permission in respect of £4,208 and £1,936 
for expenditure already incurred, but in regard to the 
balance they inquire whether the Corporation have con- 
sidered the question of entering into negotiations with the 
Postmaster-General with a view to the absorption of their 
undertaking. Accompanying the Board’s reply is an extract 
from the parliamentary proceedings of the late session, in 
which Lord Stanley stated, in response to some remarks by 
Mr. John Burns, that he was quite ready to enter into 
negotiations with any of the telephone-owning munici- 
palities. It will be remembered that Lord Stanley also 
implied in his later pronouncements that he now considered 
it a mistake to encourage municipal telephony. Having 


regard to the present position of matters in the telephone 
world, it will be of considerable interest to see what view 
the Brighton Corporation takes of the matter when it 
discusses it at an early date. 


Large Static Transformers.—The Stanley Electric 
Company, U.S.A., have constructed for the Niagara Falls 
works of the Pittsburg Reduction Company a atatio 
transformer of record size. It is to be used for the manu- 
facture of aluminium, for which electrical furnaces are 
employed, and in order to obtain high temperatures it is 
necessary to transform the current so that the amperage 
is exceedingly high and the voltage relatively low. The 
primary current has a frequency of 25 cycles at 2,200 volts. 
The secondary current is 80,000 amperes at 25 to 50 volts, 
The transformer occupies a floor space of 864in. square. The 
height over all is 1 1ft. 6in.,and the gross weight 50, 000lb. The 
secondary winding consists of 12 coils of one turn each, arranged 
so that by means of heavy switches they can be connected 
all in parallel, the several combinations giving a secondary 
current of 80,000, 40,000, or 20,000 amperes, the voltage 
in each case varying in an inverse ratio to the current. 
The primary coils have a number of taps brought out at 
several points in the windings, which taps provide 
connection to a special oil-type regulator, enabling the 
secondary voltage to be varied in suitable steps from 
maximum to minimum. Although the transformer is 
rated at 2,000 kw., it can be run for long periods at 
4,000 kw. without overheating. 


Canadian Telephony.—We have received report 
No. 36 of the Select Committee appointed to enquire 
into tbe Canadian telephone system, which brings matters 
down to July 13. This report deals with the evidence 
given by Mr. A. L. Tétu and Mr. J. B. Ware, two experts 
from the United States, who have been associated with the 
independent telephony movement. The general effect of 
their testimony in regard to the competition between the 
Bell and the independent companies was that the apparatus 
installed by tbe latter was quite equal or superior to that 
of their rivals, and much cheaper. Mr. Tétu considered 
that Government ownership of the trunk lines would be 
premature, but be favoured legislative restrictions when 
granting franchises. Asked what he considered the best 
means of ensuring an ample ani continuous long-distance 
service to Canadian independent telephone systems, the 
witness replied that the construction of independent long- 
distance lines should be encouraged, as in the United 
States. He stated that of late the Bell Company had made 
overtures to certain independent companies for inter- 
communication on trunk lines. Mr. Ware traced the 
history of the independent companies’ growth, showing 
that they had often been successful in resisting the efforts 
of the Bell Company to oust them. He saw no reason why 
the operation of trunk lines by the Government should not 
be & success. 

The Magnetic Survey of South Africa.—An 
account of their survey regarding the magnetico features of 
South Africa was presented to Section A of the British 
Association by Profs. Beattie and Morrison. The survey 
was started in the summer of 1897-1898. The observational 
work has been carried on since that time whenever oppor 
tunity offered ; naturally it was greatly interfered with by 
the war. Soon after the declaration of peace the various 
South African Governments each contributed to a fand for 
paying the expenses of a field party for a year’s continuous 
work. This party observed during the whole of 1903 and 
part of 1904. Financial assistance has also been received 
from the Government Grant Committee of the Royal 
Society. The necessary observations have been made at 
about 400 stations, distributed chiefly along the various 
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railways in Cape Colony, Rhodesia, the Transvaal, the 
Orange River Colony, and Natal, in the south of Cape 
Colony, the east of the Transvaal, the Basutoland border, 
and the north-west of Cape Colony. Observations have 
been repeated at 20 widely-separated stations for the pur- 
pose of determining the secular variations of the elements. 
The annual and the daily observations have been derived 
from the earlier work of Sabine in South Africa. It is 
hoped that the work of reduction will be sufficiently 
advanced by August to show isogonic and isoclinic maps of 
certain parts of South Africa. 

Change of Pressure.—In our issue of July 28 we 
referred to the inquiry held on behalf of the Board of 
Trade into the proposed change of pressure in the 
municipal supply. It will be remembered that the Metro 
politan Electric Supply Company had employed various 
pressures, while the Borough Council on taking over the 
undertaking desired to adopt a pressure of 240 volts. 
Certain consumers objected, contending that, in addition 
to the inconvenience and expense of the change, their 
insurance policies might be affected. The Board of Trade 
has decided to allow the change of pressure, subject to 
six conditions, the effect of which is that the under- 
takers shall pay the consumers an agreed amount for 
the alteration of apparatus, shall study the reasonable 
convenience of the consumers in effecting the altera- 
tions, and shall arrange matters with the insurance 
companies. It ів also provided that the undertakers shall 
comply with the general terms imposed by the London 
County Council, who gave a conditional consent to the 
change. Any furtber differences between the parties shall 
be settled by an arbitrator to be appointed by the Board 
of Trade. The award impresses us as a very reasonable 
one, but, considering that the Borough Council were pre- 
pared in the first instance to do practically what is now 
directed, it is a little difficult to understand what need 
there was for an inquiry at all. 


Reduction of Sparking.—A patent has been granted 
to Messrs. Siemens Bros. and Co. for a method of reducing 
the self-induction between adjacent commutator bara of a 
dynamo, thus reducing the sparking. Esch turn upon the 
armature is tapped not only at the ends, shown in the 


accompanying diagram (which we reproduce from the 
Oficial Patents Journal) as a d, but also at intormediate 
points, b c, by leads passing through the ventilating ducts 
or other passages in the armature core, and connected as 
shown to additional commutator bars, i k. This device 
may be serviceable in the case of large generating units 
driven at exceedingly high speeds, when the voltage per 
turn on the armature becomes high. The apparatus 
described practically divides the single turn into a number 
of sections, which are individually commutated. In this 
respect it is not unlike the method adopted in the large 
two-pole machines with which Messrs. Siemens Bros. held 
the market some years ago. In these machines parallel 
windings had to be adopted in order to give satisfactory 
commutation. 

Northampton Institute.—The prospectus for the 
ensuing session shows that extensive preparations have 
again been made for providing instruction iu electrical, 


mechanical, watchmaking, and horological engineering. 
The classes for the day courses commence on the 
2ad prox, and for the evening courses on the 
25th inst. The subjects are arranged in stages to suit 
all students from the tyro to the candidate for the В So. 
degree of London University, for which there is a four-year 
day course and a five-year evening course. Instruction is 
provided for the various electrical examinations of the City 
and Guilds Institute, and the lectures are supplemented by 
work in the Jaboratories, which are admirably equipped. 
The advanced (C) section of the electrical engineering 
department should be of great value to those intending to 
enter the profession. The work is designed to bring the 
student into touch with the most recent developments in 
beavy electrical engineering. The complete course consists 
of lectures, design and laboratory work, and concurrent 
attendance at the corresponding mathematical classes is 
essential for all who have not previously studied tbe 
higher mathematics of electrical sclence. Experience 
has shown that the range of the subject renders it 
unwise to compress the work into a single session, and it 
has therefore been divided into sub-sections dealing with 
(1) the utilisation and (2) the design and manufacture of 
electrical machinery and apparatus. Altogether, the well- 
known Clerkenwell foundation bids fair to continue and 
increase its usefalness as a technical college. 


Electricity in New Zealand.— An interesting hydrc- 
electric plant of the three-phase type has recently been 
installed by a company at Inglewood, New Zealand, for a 
lighting and power supply, the engineers being Messrr. 
Steuart and Fenn, of Danedin, who are the ploneers ia the 
colony of this system, and who supplied the whole of the 
electrical machinery. The source of water power is the 
Ngatoro River, on which the intake and power-house are 
situated about 24 miles from Inglewood. Observations of 
that stream for a considerable time during ordinary 
seasons and in droughts have demonstrated that there is 
very little danger of the volume of water diminishing 
to such an extent as to affect the power, and it is 
so steady as to render a dam unnecessary at the 
intake, an ample supply passing through the gates. 
The turbine, a twin machine of the New American 
type, develops 100 h.p. The alternator has a capacity of 
45 kw., and energy is generated at 3,000 volts. As it is 
expected that there will be a considerable demand for power 
as well as lighting, the three-phase system was selected, this 
system being new to the colony with the exception of the 
installation at Hawera. The company have made provision 
for the installation of a second unit to meet the increased 
demand which they anticipate in the near future, by the 
construction of a second concrete main from the reservoirs 
to the power-house, and the provision of accommodation 
for duplicate plant. The poles supporting the power lines 
are of iron, and are remarkably straight and neat in 
appearance. The current for lighting purposes is transformed 
to 220 volts. The new illuminant has given great satisfac- 
tion to private consumers, and the demand is steadily 
increasing. It is expected that the dairy and manufactur- 
ing establishments iu the town and neighbourhood will 
adopt electric power very shortly, and the additional 
machinery will then be installed. 


New Publications.—The Transactions of the Faraday 
Society dated August contain papers оп “ An Application 
to Electrolytes of the Hydrate Theory of Solutions," by 
T. Martin Lawry ; Notes on the Rapid Electro-Deposition 
of Copper,” by Sherard Cowper-Coles; “The Use of 
Balanced Electrodes,” by Prof. W. W. Haldane Gee; 
Electrolytic Oxidation of Hydrocarbons of the Benzene 
Series,” by H. D. Law and F. M. Perkin; Notes on Heat 


Insulation, particularly with regard to Materials used in 
Farnace Construction," by R. S. Hutton and J. R. Beard ; 
„Storage Batteries and their Electrolytes,” by R. W. 
Vicarey ; “Refractory Materials for Furnace Linings,” by 
E. K. Scott; and Alternating- Current Electrolysis,” by 
Prof. E. Wilson.—The Journal of the Franklin Institute 
(Philadelphia) dated September contains the reports of the 
institute's science and art committee upon electrically- 
welded screw caps and bolts and Goldschmidt’s system of 
alumino-thermics; and papers on “Mica and the Mica 
Industry," by G. W. Colles; “Sources of Supply and 
Methods of Manufacture of Phosphates and Potash Salta,” 
by E. B. Voorhees; and Superheated Steam in Locomo- 
tive Service,” by W. F. M. Goss.— Elementary Manual 
of Magnetism and Electricity,” by Andrew Jamieson 
(London: Chas. Griffin and Co. 3s. 6d.) The sixth 
edition has been revised so as to bring the contents per- 
fectly up to date, and a plate has been included from the 
painting by Acland Hunt of Dr. Gilbert showing his 
experiments to Queen Elizabeth.—'' Molecular Forces and 
Newtonian Laws," by Alex. Clark, M.A. (Glasgow : W. and 
R. Holmes) In this volume th» author discusses in a 
concise manner various physical, and especially electrical 
and magnetic, phenomena.—A mopgst the contents of the 
July- August number of the Proceedings of the Society of 
Civil Engineers of France we note the speeches made at 
the funeral of the late president, M. F. Reymond, and a 
long article by M. G. Semenza on the hydro-electrical 
installations in Upper Italy. A map and sectional plans 
of the Vizzola works of the Lombardy Electrical Power 
Distribution Company, of Milan, accompany this article. 


The World's Iron and Copper Supply.—In a 
recent issue of the International Quarterly Prof. N. S. Shaler 
discusses the importance to humanity of iron and copper, 
upon the former of which, as he remarks, our civilisation 
may be said to have been built. Its cheapness forms a 
considerable element of its value to man. Iron is a very 
widely distributed element, and the amount of iron ores 
still available is very great, perhaps twenty times as great as 
has been won to use. Some of the best-known fields, 
however, are beginning to be exhausted, and it is evident 
that, at the present rate of consumption of iron, the 
European sources of supply are not likely to endure for 
& century. In the case of copper, the sources of supply are 
very much rarer than those of iron, and the total amount 
of the metal in the crust of the earth is probably not more 
than the thousandth part of that of iron. The professor 
predicts that its supply will be reduced to a point where 
its service to the arts will be seriously limited before there 
is a like reduction in the supply of iron. He proceeds to 
state, however, that we can look upon the- approaching 
exhaustion of the sources of copper with less apprehension 
than in the case of iron, for the reason that, useful as the 
metal is in manifold ways, it is not indispensable, or even 
very necessary, in our arte, except in the transmission of 
electric power, and even in that substitution is possible. 
Aluminium, he observes, is admirably adapted to serve 
most of the needs now served by iron and copper. 
It is relatively very light, but for its weight is admirably 
strong, rigid, tough, and elastic; it is a good conductor of 
electricity, and it does not oxidise as readily as do iron and 
copper. The amount of aluminium lying almost at the 
surface of the earth’s crust is enormous, probably many 
thousands of times as great as the amount of iron contained 
in the concentrated form of beds or veins. Every clay 
bank is a possible source of the metal. Alominiam is 
never found in the metallic state, but in the form of 
silicates. Before it can be put to the uses of man, its 
union with the silicon must be broken up, and the work of 
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separating the elements is very costly. With any methods 
now conceivable the professor opines that, while aluminium 
is likely in time to take the dominant place now held by 
iron, it will do so at a cost in terms of labour far higher 
than what men now pay for their capital metal. Never- 
theless, the difference is not likely to be so great as to 
prevent aluminium from coming to the rescue of the 
mechanical foundations of our economic civilisation. 


Mica.—The first chapter of an interesting article on 
“Mica and the Mica Industry appears in the Journal of 
the Franklin Institute (Philadelphia) from Mr. G. W. 
Colles. The author commences with a description of the 
various classes of mica, which are somewhat numerous, and 
then deals with their physical characteristics. The most 
striking trait common to all the micas is tho quality of 
being easily cleavable into thin, elastic, and generally trans- 
parent plates, and in this characteristic they find their 
economic usefulness. That mica has a strongly characterised 
polarity can be readily observed by striking a mica plate 
with a dull-pointed instrument on a yielding surface, which 
will cause the mica to become fractured. The lines of 
fracture extend in one or more of three principal direc- 
tions, which make angles of 60deg. with each other, and 
form a six-rayed star. Another indication of strong 
hexagonal polarity is seen in the ruling and striation 
which often occurs in one or more of the three secondary 
directions. Most kinds of mica are practically infusible 
in ordinary heats. Subjected to the blow-pipe some of 
them, especially the lithia micas, are fasible with difficulty, 
yielding up a portion of their water. A very intense heat, 
such as that of the electric arc, will cause the mica to 
whiten and crumble locally, and even a low degree of heat, 
sufficiently prolonged, as in a stove or furnace wall, causes 
the mica to lose gradually its elasticity, and become brittle 
and friable. The softer pyroxenic micas are more easily 
decomposed by water than the granitic. Besides blending 
with one another, the micas pass in like manner by 
indeterminate gradations into other related and similar 
forms. Ав silicates they stand midway between the 
anhydrous silicates, on the one hand, of which the feldspars 
are examples, and the hydrated silicons on the other, of 
which the zeolites are most characteristic. It is interesting 
to note that many of the principal varieties of mica have 
been obtained artificially. By fusing various natural 
silicates (hornblende, actinolite, glaucophane, andalusite, 
garnet, etc.) with the fluorides of sodium and magnesium, 
micas corresponding to biotite, phlogopite, muscovite, and 
zennwaldite were obtained.  Khruschoff describes the 
formation of margarite, biotite, and muscovite by fusing 
various bases with the constituents of lepidolite and an 
excess of silica, alumina, and alkaline fluorides. Vogt, of 
Sweden, also describes the occurrence of mica in slags. 
Notwithstanding this, however, the author states that 
there is not the least likelihood of artificial mica being 
produced on a commercial scale at a profit. These experi- 
ments merely explain some possible modes of origin of 
natural mica. 

Electrical Machinery Insurance.—Tho insurance 
of electrical plant Against accidents is becoming common, 
the great value of the insurance being the periodical 
inspection of the plant by an independent authority. The 
result is that the supervision by the owner's staff becomes 
more efficient, and the interruptions in the working of 
motors dynamoe, or other apparatus are reduced. We 
recently received a report of the British Engine, Boiler, and 
Electrical Insurance Company, whose head offices are at 
King-street, Manchester, in which there are given some 
interesting figures as to those parts of dynamos and motors 
which most frequently give trouble. From the breakdowns 
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which have occurred in machinery insured by this company 
the following tables have been compiled, showing the ratios 
in which the different parts of the damaged dynamos and 
motors are thought to have contributed to the total. Tho 
rate of breakdown among dynamos was 1 in 12, and among 
motors 1 in 9°3, excluding breakdowns of starting resistance 
switches, or 1 in 8'2 including them. The parts causing 
trouble, expressed in percentages, were as follow : 


Dynamos. Motors. 
Armatures and гобогв ..................... 58 47 
Magnets and statorr sse q Т йырга 11 
Commutatora and brush gear КРУНИ 88. о 18 
Miscellaneous ................................. 11 8 
Switches and resistanees . У 16 
100 100 

The causes of the damage may Бе classified as under: 
Dynamos. ' Motors. 
Accident 8 9 
Dirt and перјесг.............................. Э 19 
Age and deterioration ..................... 58 sida: 25 
Bad workmanebip and desiga ............ 20- ausis 16 
Overloading ................................. n 3 
Causes not ascertained ..................... 17. sons 28 
100 100 


The report goes on to give a description of 23 ao-called 
breakdowns, the majority of which could bave been pre- 
vented with reasonable forethought and regular supervision 
and cleaning. An interesting case of an unexpected fault 
was the accident to the motor of a Blackman fan owing to 
the wind turning the fan in a wrong direction during a 
storm. This spoiled the copper brushes used on the 
commutator, and prevented the fan from working when it 
was next switched on. Ina large number of instances the 
actual damage done before the inspector of the company 
was called in was exceedingly slight, and the breakdown 
was not such as to interfere for any length of time with the 
working of tbe apparatus involved. 
Electrically-Welded Sorews.—The Journal of the 
Franklin Institute (Philadelphia) for September contains a 
report by its science and art committee upon the wares of 
the Cleveland Cap Screw Company, the heads and bodies 
of which are welded together electrically. For the heads 
are used specially die-drawn stock, hexagon, square, or 
round, according to style of head required. This stock is 
drawn very accurately, with a variation not exceeding 005 
The heads are cut from the bar on automatic machines, 
which turn a projection or shoulder to the diameter of the 


* 


screw to be welded, as shown in the accompanying sketch. 
The heads and stems are placed in the moulding machine 
and held firmly by copper vices, which are clamped to 
guumetal platens of large section, and, to which are con- 
nected the terminals of the secondary circuit of the welder, 
which are moved on steel ways by hydraulic pressure. The 
sections to be welded are then brought together, thus com- 
pleting the secondary circuit, the primary circuit being 
connected through a break switch operated by a foot lever. 
The current is allowed to pass through these sections until 
they are brought up to а welding heat, then released at the 
same time the pressure is applied, forcing the two together, 
expelling any possible slag or deteriorated metal and forcing 
upaburr. Atransformer is built into the base of the machine, 


and is supplied with alternating current at 500 volte, which 
for 3in. bolts is about 97 amperes, and this is reduced to 
two volts and corresponding amperes—i e., about 14,500. 
As the two abutting surfaces are brought to the necessary 
heat the current is thrown on and off by a foot treadle 
operating the primary cirouit, allowing the heat to become 
uniform over the section, and then when the proper heat is 
obtained the whole is forced together with a horizontal 
movement of the jaws holding the head, with a pressure of 
from 2] to 6 tone, in some cases by hand power through 
the medium of gears or by direct hydraulic pressure. The 
placing of brass heads on steel-bodied bolts or апу other 
combination of metals is quite as easily accomplished. 
The committee tested five of the screws on an Olsen 
machine by pulling the heads off, with the following 
results. The pieces tested were Fin. screw bodies, 
with hexagonal heads, bodies Sin. long, without 
threads. The elongation was found to average '23in. 
in 2in., varying from ‘lin. to '56in. The elastic limit 
per square inch was found to be 69,000lb, and the 
ultimate strength per square inch about 86,000lb. About 
80 per cent. of the pieces gave way at the weld, 
with granular fractures. The conclusion reached, after 
testing the screws for torsion, was that at the welds or 
near them was the weakest point (not considering the 
bottom of threads of finished bolts), but that these pointe 
compare favourably with the tensile tests showing 80,0001Ь. 
per square inch, average angle about 90deg. In order to 
determine the structure of the welds, an all-steel bolt was 
cut longitadinally through the head and body to a point 
below the weld, then carefully polished and etched with 
acid solution. The surface showed a fibrous arrangement 
of the particies of the metal, and at the weld a line of 
about j,in. wide of quite a different character with no 
fibre markings but each side of this the lines of the fibre 
curved outward as would naturally occur in forcing them 
together when hot. The institute have decided to awa:d 
the John Scott Legacy Premium and Medal to Mr. David 
J. Kurtz, the originator of the method. 


Residual E.M.F. of a Carbon Arc.—Mr. G. G. 
Becknell describes in the September number of the Physical 
Review some experiments made to determine the E M F. 
between the carbon of an arc immediately after the aro is 
extinguished. In order to do this the cirouit was so 
arranged that the dynamo and galvanometer could, by 
means of a double.pole three-throw switch, be alternately 
joined in series with the arc gap (see figare). It was found 
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at once that a current, which we may call the residual 
current, could be observed for more than 10 seconds after 
the interruption of the аге; and it was seen, upon replacing 
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the galvanometer by a Weston voltmeter, that the residual 
E M.F. was counter to that of the dynamo, and reached a 
maximum value of more than half a volt. In order to 
show something of the qualitative nature of the phenomena, 
the following simple experiments were tried: (1) A plate 
of either copper or mica— i e., a plate of material elther 
conducting or non-condacting—when interposed between 
the electrodes without touching either of them, was suffi 
cient to arrest the residual ourrent entirely ; but upon the 
removal of the plate the current was immediately re-estab- 
lished. This experiment with the copper plate shows that 
the residual effect can hardly be due to thermo-electric 
contact (whatever that may mean) between the heated carbon 
tips and the heated gases of the arc, for in such a case the 
interposition of a copper plate across the arc gap would tend 
to increase the current through the galvanometer, and 
certainly not to destroy it. (2) A short copper wire joining 
the positive and negative electrode was sufficient to stop 
entirely the residual current through the galvanometer, 
showing that the effect cannot be traced to a thermo- 
electric source existing outside the arc, for in this event 
the current would have been much inoreased by thus 
cutting out the resistance of the arc gap. We may fairly 
conclude then, perhaps, that the residual current is due 
neither to a thermo-electric effect in the arc nor to one 
external to it. (3) Asa further test a gentle air blast was 
applied to the regions between the carbons at the instant 
when the galvanometer was thrown into the circuit. This, 
again, had the effect of removing nearly all traces of the 
residual current as long as the air current was continued, 
unless the poles were placed as nearly together as 1mm, 
and even then the effect was reduced to one-tenth. The 
failare at this point to completely destroy the effect was 
probably due to the partial inaccessibility of this smail 
region to the current of air. It was found also that when 
the air blast was discontinued the reeidual current was set, 
up again, provided the blast had not been applied for a 
time longer than four or five seconds. (4) It was observed 
also that if the galvanometer was thrown off and the dynamo 
thrown on to the arc gap for a few seconds, thus producing 
an electric field, but no arc, between the electrodes, a 
smaller residual current was re-established in the same 
direction as before—that is, counter to that of the dynamo. 
This effect could be detected if tried within a minute or 
two after the interruption of the arc It would seem from 
these experiments—the interposition of the mica sheet and 
of the readily conducting copper, as well as the effects of 
the air blast and the renewal of the electric field—that we 
have here, not a case of ordinary electric conduction, but 
probably one of electric convection. This view is 
strengthened by the fact that the alternating arc gives a 
very small residual effect. 


New York Central Third Rail.—In view of the 
numerous accidents which have occurred on electrified 
portions of English railways where a third rail is used 
to convey energy to the train, the followiog details of 
the construction adopted on the New York Central lines 
will be of interest. This construction is the outcome of 
extended trials on various methods of supporting the third 
rail on the Schenectady experimental track. The New 
York Central Traction Commission have finally adopted 
the under - contact type, ae illustrated herewith. The 
system is the joint invention of Mr. W. J. Wilgus, 
fifth vice-president of the New York Central Railroad 
Company, and Mr. Frank J. Sprague, who is a member of 
the New York Central Electric Traction Commission. The 
working details of the system, including a complete system 
of crosses, switches, approaches, etc., have been developed 
under tbe direction of Mr. E. B. Katte, electrical engineer 


of the New York Central. The third rail is supported 
every 11ft. by iron brackets, which hold the insulation 
blocks by a special clamp. The blocks, which are in two 
pieces, are біп. long by jin. іп thickness, and are designed 
80 a8 to be interchangeable. Experiments are now being 
conducted with insulators of reconstructed granite, vitrified 
clay, rubber, and indurated fibre to determine the relative 
advantages of these materials for the conditions under 
which they would be used. Between supportiug brackets 
the upper part of the rail is covered by wooden sheathing. 
This sheathing, as shown, is applied in three parte, which 
are nailed together. At the joints where the third rails 
are bonded, and at the feeder taps, the wooden sheathing 
is mortised. The third rail is not mounted rigidly in the 
insulators, but is given a little play for expansion and con- 
traction, except at certain central points, where it is 
anchored. It weighs 70lb. per yard, is of special section 
and composition, and has a resistivity between seven and 
eight times that of copper. The New York Central 
engineers have decided to place the rail 29in. from the 


gauge line. The under surface of the third rail is 22in 
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above the top of the service rail. The principal reason for 
adopting the under-contact rail is that it can be more 
thoroughly protected, and hence is safer than the ordinary 
type of contact rail. There are no projecting live edges or 
bolts, and no slot between the third rail and ite cover 
through which an animal or any person ignorant of danger 
can make contact with the live conductor. The only 
possibility of reaching the third rail is from below and by 
an upward movement, and this fact, it is thought, greatly 
decreases the chance of injury from shock. Other advan- 
tages which it is claimed are possessed by this arrangement 
over the ordinary type of third rall are: (1) there is less 
strain on the insulators, as the pressure from the shoe acts 
against instead of with gravity; (2) the board protection, 
having a continuous support, is less apt to crack and warp; 
(3) the rail is more protected from the weather, and hence 
less liable to corrode; (4) the contact surface is more 
thoroughly protected from sleet and snow; (5) the con- 
struction is self-cleaning, and as there is a much greater 
apace between the lower portion of the third rail and the 
tie, there will be less danger of an accumulation of snow, 
ice, and rubbish, and consequently less leakage. We are 
indebted for the above description to the Electrical World. 
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. j EC- | obtained. This was freely given to the profession at large 
7. сн in the historic paper by Mr. A. D. Williamson read before 


TRICAL MANUFACTURING DEPARTMENT. =| ih Institution, entitled “Applications of Electricity in 
mx Engineering and Shipbuilding Works.” Not only were 


When this firm took up the manufacture of electrical | the costs of production given for each of the nine plants 
machinery some three years ago, they were specially ! run by the company, but also data as to the power needed 
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FIG. 1. —Part of the Electrical Machining and Erecting Shops of Messrs. Vickers, Sons, and Maxim. 


equipped with information as to what class of motor and | to drive various machines. The results given prove to the 
generator was best suited for driving heavy machine tools.] hilt the many direct and indirect advantages of electric 
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Fic. 2.— View of the Electrical Machine Shop and Test Bed. 


Their own equipments at their large works at Sheffield, | driving. Thus at Barrow a saving of half the coal bill 
Barrow-in-Furnese, Erith, and elsewhere had then been | was shown, concurrent with an increase of 50 per cent. in 
running for & considerable time, and in connection with | the output of the shipbuilding yards. The firm thus had 
the same a great deal of most valuable experience had been | exceptional experience of the behaviour of electric motors 
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of various types, and started their manufacturing depart- | boring mill down to the small lathes for tool-room use. 
ment untrammelled by any obsolete patterns of their own. Amongst other features worthy of notice are the tool-rooms, 
They were, therefore, in an excellent position to place upon | in which all tools and dies for electrical stampings are 
the market machines embodyiog the latest ideas. prepared. The stamping plant (Fig. 5) is capable of deal- 

The electrical manufacturing department (Figs. 1 and 2) | ing with all aizes of discs and segmenta from the 5-b.h.p. to 
at the present moment occupies a shop consisting of four the 2, O00-b. h. p. size. The resources of the firm are such 
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Fic. 3.—Mesers. Vickers, Sons, and M- xim's Core Plate Stamping Department. 


bays, 480ft. long by 40ft. wide, served by powerful electric | that it has to buy very little outside finished material, 
oranes, and equipped with the most modern machine tools. | insulated wire being practically the only material not 
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Ета. 4. Port ion of the Electrical Testing Bed. 


In the Sheffield works no motors smaller than 5 b.h.p. are | finished in one or other of the departments of tbe firm. 
built, it having been decided to leave the small manufactures | In the winding shop there is a well-equipped vacuum drying 
entirely in the hands of the Birmingham branch. The | and impregnating plant for waterproofing all the coils as 
machine tools vary in aize from a fine 245 6in. diameter | they come from the winding machines. The whole of the 
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mica used in the electrical manufactures is worked up on 
the premises. 

Of course, the steel for the shafts is manufactured by the 
firm, and is of the highest possible class that the knowledge 
at their disposal can specify. The motors and generators 
when finished are tested either on testing pits (Fig. 4) or on 
the large erecting bed, there being a special generating set 
for testing alternating-current motors, consisting of a gene- 
rator giving single, two, or three phase currente, driven by 
a 90-b.h.p. direct-current motor of variable speed, which 
allows the frequency to be changed from 40 to 60 periods. 
In the shops the following machines were in course of con- 
struction when we inspected the same recently: one 
2,000-b.h.p. dynamo for gas-engine driving of their direct- 
current type for 460 volts, running at 100 r.p.m.; one 
1, 000-b h. p. ditto; 30 motors of 190 b.h.p. each, variable 


speed, 150 300 r.p.m. ; six coaling winches of 25 b.h.p. (as 
illustrated in Fig. 5); one five-ton winch ; one three-ton 


winch ; 20 motors of 30 b.h.p; six motors of 60 bhp, 


vatiable speed, 3 to 1 range; one 800-kw. 220-volt 
generator at 250 r.p.m.; several motors from 100 h.p. to 
150 h.p.; some hundreds of motors of the constant-speed, 
variable-speed, and crane type, as well as alternating- 


current motors of all sizes from 5 b.h.p. to 100 b.h.p. 


S The above list shows the general character of the work 
turned out, which is practically all concerned with power 
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Fic, c, — Vickers Electrically-Driven Coaling Bollard to lift One Ton 
at 200ft. per minute. 


distribution. Messrs. Vickers, Sons, and Maxim have made 
а special study of variable-speed motors, and in their 
machine shops are several hundred motors to work 
with a 3 to 1 range of speed on shunt regulation. In 
several cases the motors have a speed range of 6 tol;a 
good many are being made of 8 to 1 range for gun- 
training gears, and a motor of 15 to J range is being 
manufactured for a special purpose. A great deal of 
Admiralty electrical machinery is built at the Sheffield 
works, including electric light sets, winches, and hoists, 
training and elevating motors for guns, electric ventilating 
fans, etc. One special application of the variable-speed 
motor is that of driving planing machines by a method 
patented by the firm. A planing machine equipped in this 
way is to be shown at the Olympia exhibition next week. 
This type of planer is driven by a single motor with a 
range of speed from about 300 to 900, the motor driving 
the machine through spur ог worm gearing. Оп the cutting 
atroke the motor runs at its slowest speed, and at the end 
of the stroke, the length of which is easily adjusted to suit 
the work, the motor reverses automatically. As soon as 
the reversal has occurred a resistance is automatically 
inserted in the field winding, quickly raising the speed to 
900 for the return stroke. At the end of the quick return 
stroke, immediately before reversal, the field resistance is 
short-circuited, providing a strong field for reversing in, 
and tbe motor reverses and makes its slow cutting stroke, 


the cycle repeating itself. In order to start up or stop a 
planer driven by this gear, it is only necessary for the 
operator to throw over a simple awitoh. 

The special switches for this control are illustrated in 
Fig. 6. ө function of these switches are (a) to start the 
motor after it has come to reat at the end of the stroke; 
(b) to insert or withdraw resistance in series with tho field 
coils, thus altering the speed after reversal; (c) to reverse 
the armature connections, and thus reverse the direotion of 
rotation; (4) to retard the armature at the end of the 
stroke by strengthening its field prior to reversal It 
should be particularly noted that the speed variation of 
the motor is produced entirely by varying the shunt 
current, and the efficiency of the motor is not less than 
87 per cent. under апу circumstances. 


Fic, 6.— Switches for Controlling Electric Planing Machine by 
Vickers Patent System. 


The advantages of this method of direct driving planin 
machines are many, and involve saving both of time an 
energy. The absence of belts is one great feature, which 
involves a great loss of saving in upkeep The cost of 
belts for a large planer averages from £30 to £40 per 
annum, and the rapid wear of the same is an indication of 
the energy wasted at the reversal of travel. Asarule the 
speed of cut is invariable with a belt-driven machine, which 
is not the case with the Vickers motor drive. This feature 
at once makes the planing machine of far greater value 
than it has been hitherto. The cutting speed can be 
instantly suited to the material from the hardest steel to 
softest steel and wrought iron, thus increasing the general 
output of the machine. The reversal is aleo more positive 
and quicker than that obtained by belt driving, and there is 
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no loss of time at reversal such as is often seen with a belt 
which has become slack or worn. The shriek of the belts 
on reversal is caused by slipping, which wastes time and 
also energy. The question of the new method in the minds 


‘was belt driven in the usual manner by a 40-h.p. constant- 
speed motor. 
rate of cutting 13ft. 4in. per minute, and the average rate 
of return stroke 27ft. 6in. per minute. Fig. 8 is prepared 


The travel of tool was 16ft. 6in., the average 


POWER DIAGRAM.—ORDINARY BELT ORIVEN PLANER. 
Fic. 7. 


of electrical engineers will be as to the success of reversing 
the direction of rotation of a motor so often. This has 
been carefully gone into by the makers, who are so assured 
that their electrical department bave in progress the altera- 
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from a test made on a Sharp-Stewart heavy planer No. 108, 
sizə 12ft. by 10ft. by 24ft., driven by a Vickers 20-h.p. 
variable-speed motor in conjanction with Vickers patent 
automatic reversing gear. The motor speed on cutting 


POWER DIAGRAM.—PLANER DRIVEN RY VICKERS' SYSTEM. 


Fic. 8. 


tion of 16 large planing machines in their Sheffield works 
alone. The decision to alter these machines was arrived 
at after very severe tests of the new system. One 12ft. 
by 10ft. by 24ft. armour plate planer, driven by a 20-b.p. 
variable reversing motor, was worked 24 hours a day for 
over six months. On short-stroke work it frequently had 
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FIG. 9.—750-kw. 220- volt 250 revs. Vickers Dynamo, direct coupled 
to Bellies Engine, 


to reverse over 6,000 times each day, and at the end of 
six months tho switches and motor had not deteriorated in 
the least. 

The two curves (Figs. 7 and 8) are power disgrams from 
two motors driving planers. Fig. 7 is from a test made on 
a Niles planer No. 106, size 10ft. by 12ft. by 25ft., which 


stroke was 370 r.p.m., and the speed on the return stroke 
1,000 r.p.m. The travel of tbe tool was 20ft. 6in., the average 
rate of cutting 15ft. Sin. per minute, and the average rate 
of return stroke 4110. per minute. These diagrams show 
tbe advantages of the direct drive most clearly. 

Other special applications of variable-speed motors are 
being devised by the firm. We have, however, said enough 
to indicate the magnitude and variety of Messrs. Vickers’s 
electrical output, and it is pleasant to note that the depart- 
ment is making such rapid strides. 


THE EDDY-CURRENT BRAKE FOR TESTING 
MOTORS.* 


BY D. К, MORRIS, PH.D, AND G. А, LISTER, ASSOCIATE 
MEMBERS, 


(Concluded from page 384.) 
WORKING OF THE BRAKE. 


Oae of the characteristics of the brake is the steady 
manner in which the lever floate after the netising 
current has been adjusted. This is due to the fact that 
the centre of gravity of the sliding weights is slightly below 
the centre line. This feature is obtained without any 
material reduction in the sensitiveness. Another noticeable 
feature when using the brake is the absence of trouble due 
to end play of motor. This is extremely serious in the 
case of brakes in which the copper disc is mounted on the 
motor spindle while the magnet system rests on a separate 
frame. It is found that by the use of properly suspended 
flexible leads the magnet coils can be supplied with current 
without the use of mercury cups. The limit to the absorp- 
tion capacity of the brake is determined by the heating of 
the magnetising coils. The fan action referred to is found 
to be an entirely satisfactory way of getting rid of the 
heat generated in the discs. Long-continued tests give rise 
to no difficulty at all on this account. The brake was 
originally designed to absorb 5 h.p. when running at 
1,000 r.p.m., and it has been found to work most efficiently 
at speeds of this order. At speeds above, say, 1,500 r.p.m. 
the falling off of braking effect due to field distortion 
becomes noticeable, and at speeds lower than 500 the 
magnetising current required to brake, say, 5 h. p. becomes 
too great for the capacity of the coils. Fig. 4, Carve II, 
shows the absorption capacity of the brake for given 


* Paper read before the Birmingham Local Section of the Institution 
of Electrica] Engineers, 


406 THE ELECTRICAL ENGINEER, SEPTEMBER 22, 1905. 


excitations at 1,000 r.p.m., and Carve П.л under same | pressure of В?/8 т dynes per square centimetre combined 


conditions for 1,750 r.p.m. 

The brake is found very convenient for testing motors as 
regards temperature rise and overload capacity. When 
temperatures have settled down, and the magnetising 
current is finally adjusted, the load remains perfectly 
constant. Motors may be tested for starting torque by 
locking the revolving discs to the fixed portion of the brake 

Figure of Merit.—In any type of eddy-current brake it is 
mn that the power absorbed in the magnetising 
coils be kept down as low as possible. The ratio 

absorption power of brake 
— may conveniently be 
power absorbed in magnetising coils 
termed the “figure of merit" of the brake. This figure 
should be as high as possible over the whole range of the 
brake, but more especially at or near its full rated capacity. 
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= A, cos 0. 
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It is at this point it will bo most frequently used, especially 
in connection with time tests. The figure of merit will, of 
course, tise with the speed. 


THEORY OF THE Eppy-CURRENT BRAKE. 


(a) Introduction —The theory of the eddy-current brake 
is in many respects the same as that of the induction motor, 
with the additional simplification that inductance is absent 
from the rotor. The presence of poles, however, renders 
the ordinary induction-motor theory unsatisfactory. The 
theory here given is in many ways a very direct one. It 
takes account of the increase of reluctance of the air-gap 
due to the oblique path of the flux through the gap. This 
is not commonly done in dealing with the induction motor. 
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FIG. 8. 


It is not necessary when the slip is small, but becomes an 
important factor when dealing with starting torque. 
Maxwell showed* that in air there is a tension along 
tubes of flux equal to B?/8 т dynes per unit of area of the 
tube’s cross-section, combined with a pressure in all the 
directions which are at right angles to the tubes of flux, 
also equal to B?/8 т dynes per unit of area. This con- 
dition is equivalent, as he also states, to a hydrostatic 


* ı! Treatise on Electricity and Magnetism, vol. ii., pp. 280 and 281 
(third edition), d in E " 


with а longitudinal tension of В?/4 т dynes per unit area 
of the tube's cross-section. Thus, if a tube of magnetic flux 
reaches a surface of area A at any angle 0 to the normal, 
во that its section is А . cos 0, then the two forces acting 
on that surface are аз shown in Fig. 7—namely, a tension 


along the direction of flux of E A. сов 6, and a simple 
т 


pressure upon the surface of Е A. The resultant force on 


T 
the area А is, therefore, B? А/8 т, and its direction is at an 
angle 20 to the normal, so that the tangential force is 


B? A sin 26. 
8T 


In the case of a brake disc, where the flux is bent so 
that it leaves at a similar angle on the opposite surface, the 


force is Ё. A. sin 2 0, and since В cos ô is the flux density 
т 


B, as the flux crosses the surface normally, the force 
exerted by the magnetic field on the brake disc ares, A, 


is 7 . A tan 6.“ The flux produced in the air- gap by 
7T 


each magnetised polo can, if the latter are suitably 
shaped, be regarded as approximately sine - functional 
both when the brake disc is at rest and when it is in 
motion. In the latter case, howover, it is dragged forward 
in the direction of rotation on account of the magnetic 
action of the currents induced by the motion. The width 
of this equivalent sine-functional flax-band may be less 
than the pole-pitch if the poles are not sufficiently wide, as 
in the brake described. 

These induced currents give rise to a magoetomotive 
force tending to set up a flux lagging behind them in 
position by exactly half the pole-pitch. This magneto- 
motive force, however, operates upon a magnetic circuit 
of irregular and much greater reluctance than that of 
the original flax patb, and the greater it can be made the 
less is the reaction caused by a given flow of eddy currents. 
The eddy currents are at any point coincident in position 
with, and proportional in magnitude to, the actual or 
resultant flux which crosses the disc at that point. The 
eddy-current paths remain fixed in space, so that the flux 
associated with them has not to be altered, and the energy 
corresponding to this flux is provided once for all. Only 
changes in this energy could give rise to inductive effects. 
The current flow will, however, be slightly hindered as it 
enters the thick rims on account of skin effect. 

The following notation is employedt : 


B,,=maximum value of original or 


main flux ........................ 2,200 lines per cm.? ` 
B, = maximum value of resultant flux 
moasured perpendicular to disc 
in the disc itself ............... 1,370 ,, is 
р= width of equivalent sine-func- 
tional flux in cms. measured 
along pole-centre line ......... 5'8cm. 
B= ratio of this width to the pole- 
pitch (p+ 8 =pole-pitch) ...... 0°31. 
b = shift of resultant flux wave from 
position of main flux ......... 0:55om. 
a=radius of swing of flux lines 
Nr.... 8 O 7em. 
{=thickness of disc in eme 0`4ош. 
2 9 = gap between pole-face in cms. ... 0'9ош. 
p- specific resistance of material of 
dise in C. G. S. units per cm. 
cube (hob ꝗ . 2,450. 
i- radial length of average eddy- 
current path (see Fig. 7) ...... 2'25om. 
а = resistance factor .................. 2. 


* The normal force can be similarly derived, Its value for an iron- 


aid = e where 6 is evaluated as 
сов“ 0 


explained below—is an important expression which should be used 
when dealing with bending stresses on the shafts of running arma- 
tures if placed unsymmetrically with respect to the poles. 

T The values given on the right are approximately correct for the 
brake described in the paper when running at 1,000 r.p.m., and excited 


во that it absorbe 5'1 b. h. p. 


cored armature—namely, Бо. A. 
T 
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v=apeed of disc at effective pole- 


centre line in oms, рег sec. . . 1,5200. per sec. 


R = speed of motor in r. pm... . 1,000 r. p. m. 
D- diameter of disc at pole-centres 
c 290m. 


z= dletance measured along disc at 
pole-centre line in ems. 
It will be readily seen that if the bands of flux be 
developed along the line of pole-centres on the disc, as in 


(b) Flux wave narrower than polenitch 


Ета. 9. —Approximate Flux Distribution Standing and Running. 


Figs. 94 and 95, then the original or main flux can be 
denoted by 


By 008 = z, between х - Zand z = + E, 
p 2 2 
and the resultant flux by 
В, oos = (х – b), between z=b-— 2 and z= b + f. 
р 2 2 


(These limits need not be specified where the flax-band 
occupies the whole pole-pitch—: e, where 8 — 1.) 
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' 
' 
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(а) Flux in gap when disc is at rest 


— N. 
* * NNI * Ы t. 


* “м ` 


(6) Рие in gap when disc is in motion. ——————— 
Ета. 10. 


(b) Flux Displacement.—The flax across the gap when the 
dise is at rest is depicted in Fig. 104; and when the disc is 
in motion, the flux is dragged forward in the direction of 
rotation as indicated in Fig 105, and is weakened in inten- 
sity owing to the in length of the path in air. Thus 
a parti tube of flux meets with successivo displace- 


| where 


mente with increasing disc speeds in the manner shown in 
Fig. 11. The shift of the tube along the pole-face is 
restricted in amount by the proximity of the forward ed 

of the pole. Thus, though the tube moves inside the po 

face nearly parallel to itself, the displacement of its pa 
in the gap may be represented by rotations round fixed 
points, o O, inside the pole-face, whose position is depen- 
dent upon the formation of the pole. The distance of 
these points within the pole-face is very small (1mm. or 
2mm.), since it merely represents the excess reluctance of 
the whole magnetic path over that of the air-gap alone. 
In other words, the equivalent air-gap is ter the 
actual. Assume that one such point, O, is a centimetres 
from the central plane of the diso, and that this centre of 
rotation is situate at а similar distance for every tube of 
flux. The displacement of the tube as it crosses the disc is 
b centimetres. Assume, further, that the reluctance of the 
whole magnetic path is dependent solely apon the length 
of its passage through the equivalent аіг.рар and the 
effective narrowing of the pole-surface due to forced 
obliquity of the flux. The density of the oblique flux 


is Br . оов = (&-®) ‚ cos 6, which is further reduced to 


В». сов — (г Б) . oos? Ө as it crosses the disc. Con 
sider an element of the surface of the disc of radial 
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Fic. 11. 


length 1 and with dz. The retarding force on this 
element is (see above)— 


y 6-70. ow 0. Lda, tan 8, 


0—tan-: 2. 
ü 


1 
2 T Е 


The force per pole is obtained by integrating this expres. 
sion between tho limits z =b – t and z =b + 2 ; and, if the 
flux falls on the disc with a uniform slope, as indicated in 
Fig. 108, then the retarding force is = .pl.sin Ө oos? 0 


dynes per pole. To obtain the total retarding force on the 
whole disc, this expression must be multiplied by the 


number of poles, n, and, since n Eu the circumference, 


7 D, of the pole-centre line of the disc, the total retarding 
force on the is 


4 Bn? D 1f. sla 0 . cos? 6 dynes 
The disc thus absorbs 


1 rm R 


— . .В„ D? . — .1B.ainé. 0 
то Bn 80 B . ain Ө. cos* 0 watts, 


ог, 1'76 „ 1012. B? D? К.І B. sin @. сов? 0 B. H.P. 
This can also be written as 


0°44 x 10-22 ыш sin 0 cost 0 B. H. P. 


exerted at radius г. 


where М№, = total passage of flux across tho diso when at rest 
(= 2 B. pi n). 
T 
(c) Slope of Flux for Maximum Torque a a Given Speed. 
The expression sin 0 оов 0 varies in the manner indicated 
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in Fig. 12. It is easily shown that its maximum value, 1°76 x 107? Bm? D? RI B sin 0 co4* 0 B.H P., 


07525, occurs for 0 = 30deg. The curve is plotted to a base 0 12 1 5 
of tan 6, since b=a tan 6. Thus the best inclination of | where AEN e 


The values of sin 0 cos? 0 are given in the ourve (Fig. 19). 
APPLICATION OF THEORY TO Design oF EDDY BRAKES. 
This theory leads to the following points of design : 


1. The rims of the brake disc should be thick compared 
with the thickness between opposing pole-faces, so that the 
currents may flow approximately radially (Fig. 8). 

2 When this condition is attained, the brake diso’s 
thickness in millimetres should be about equal to the 
specific resistance of its material in C.GS. units when 
heated — say, about 2,500 for copper and 4,000 for 
aluminium—divided by the average linear velocity of the 
disc. For the brake desoribed in the paper, when running 
at 1,000 r.p.m. or в mean linear velocity of 1,600cm. per 
second, the best disc thickness is about 1'7mm. if the 
disc rims were thickened, and probably about 3mm. with 
& plain disc. 

5. The pole-faces must be so designed that the point 
round which the lines of flux swing is but little within the 
pole-face. It is proposed to meet this condition by a series 
of radial cuts or narrow slots in the pole-face. The observa- 
tions on the brake described in the paper show that thia 
point of swing is at present on the average about 2°5 within 
the pole-surface (see Fig. 11), while the flax displacement 
with the 4mm. disc is about 0°бош. Under these condi- 
tions it will be seen that the eddy currente’ magnetomotive 
force is beginning to operate upon a better magnetic circuit, 


this flux in the gap is when 2 we X 0'577, and this 


5 
oecurs only when the disc has a thickness to bo determined 
below. The greatest amount of power that can be taken 
up in a given brake diso is, therefore, 
5˙7 x 10-15 B, D?R1B. BHP. 

(d) Best Thickness of Eddy Current Disc—The bande of 
flax which cross the disc were found to have a density (B) 
at the point of crossing of 


B= B, . cos? Ө, cos : (x - 0). 


Consider a radial element of the disc (see Fig. 8) of 
length 7 and average section /. dz. The E.M.F. induced 
in itis B. J. v. But the resistance of the clrouit in which 


this E.M F. has to operate is greater than 1 5 by one-half 
the resistance of the portions A B and C D. Let the 


increased resistance be 525 , where a should have a value 


of 1'2 to 1:5. The actual path of the currents will be 
approximately radial only when the rims are thickened, as 
shown in Fig. 8. Since inductive back E. M. F. does not 


Sin È cos? d ос BRAKING errecr. 


Fic. 13. 


0 0-4 0-6 0:8 m 12 . 1.6 Ha 
k » слух = там œ Fux DISPLACEMENT. esc 


Fig, 12 —Variation of Torque with Flux Displacement. 


arise in the eddy-current path, the current induced in the 
element is 


and not only to cause а reduction in the main flux, but 
also to give rise to a flax along the pole-surfaces tending to 
increase the flax displacement. 

4, The radial lengths of the pole-faces should be as great 
аз is convenient, the gap being made a shade less on the 
outside, so that the flux may not suffer radial displacement. 
And, generally, the polar area should be increased (making 
В nearly equal to unity) and the gap reduced as far as 
practicable in order to economise in magnetising energy. 
A limit to this increase arises, however, if the magnet cores 
are approaching saturation, on account of the diversion of 
the flux through the leakage paths between the sides of 
the poles without crossing tbe disc at all (Fig. 3). Approxi- 
mate investigation seems to show that the best value of B 
is about 0'7, when the pole-faces have a width about equal 
to one-half the pole-pitch. If an allowance of 25 per cent. 
be made for the reduction in flux arising through leakage 
combined with core saturation, the following expreasion 


5x10! B,?D?RIB.HP, 


de- 2! B, d, 
a p 


and the current per centimetre width of disc is dc [ da. 
This will cause at the surface of the disc a flux of 
27 .dc/dz lines per square centimetre parallel to the 
surface, and a similar flax oppositely directed on the other 
surface of the disc. The bend in the magnetic lines as 
they pass through the diso is effected solely by these two 
fields. In order that a flux of value B may be bent 
tbrough an angle 0 by а flax of 2-7 dc/dx at right 
angles to it, it is necessary that the former be related to 
the latter in the ratio 1: tan 0 (see Fig. 13), or as a to b. 
Hence, inserting the value of dc/dz, the flux displacement 
is given by 


7 2rvt would appear to represent roughly the maximum brake horse- 

irn "3 power that can be absorbed in a given brake disc running at 

ap 5 the speed which is most advantageous for the thickness of 

also = 2 Oms. = thickness of disc, brake disc employed. Putting /=°15 D, which represents 


as long a pole-faco as is convenient, the expression 


becomes 
4°5 x 10714 B р: R, 
or, at 1,000 r. p. m., 4°5 x 1071! B. 2 Ds. 
For a disc 15in. in diameter over all this becomes 
approximately 
135 ( В, ү 


1,000/ ' 


or 6'5 b. h. p. per disc, with the flux densities occurring in 
the brake deserlbed in the paper. This brake, with its 


Inserting the most advantageous value of b/a already 
determined, it is seen that the eddy-current brake disc 
should have a thickness between the pole-pieces of 


{= — P __=0°092 a P oms. 
2 1 Jv v 
Any greater thickness will result in decrease of torque. 
(e) General Expression for Brake Horse-Power Absorbed by 
Eddy Disc —The power absorbed by an eddy brake diso 
with radial current flow is 
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two discs, should, therefore, be capable of absorbing 
13 i at 1,000 r.p.m. if the best design could be 
followed. 

CONCLUSION. 


The authors have compared the theory here given with 
the results actually obtained on the brake described in the 
paper, and have found throughout as substantial an agree- 
ment as can be looked for, considering that the theory 
applies properly only to a copper disc with thickened rim. 
When it is remembered that this brake was designed before 
the theory as to correct proportions was worked out, and 
that by (a) reducing thickness of disc, (b) providing it with 
rims as in Fig. 8, (c) widening the pole. faces, and (d) slotting 
them, an increase of capacity amounting to over 100 per 
cent. should result, it will be seen that it may fairly be 
claimed for the eddy-current brake that besides being quite 
the most convenient and compact for ordinary motor test- 
ing, it will compare favourably, when correctly designed, 
with mechanical water-cooled brakes in all respects except 
that of initial cost. A brake embodying these improve- 
ments is being designed, and it is hoped that an early 
орону will be found of constructing it. 

n conclusion, the authors wish to express their thanke 
to the council of the University of Birmingham, through 
whose action they have been enabled to carry out this work. 


THE DISTRIBUTION OF POWER.* 
BY PROF. AYRTON, F. R. S. 


Twenty-six years ago, at the meeting of the British 
Association at Sheffield, August, 1879, a lecture on “ Elec- 
tricity as a Motive Power” was delivered to some thousands 
of working-men, and, for the first time, they realised that 
forks and spoons could not merely be plated with the 
electric current, but could also be polished with a brush 
made to spin with the same agency. The sea of upturned 
faces beamed with delight when Jack, their popular comrade, 
stepped on to the platform, took the newly-plated spoon in 
his hands, and burnished it—a pair of thin wires tied to a 
church steeple being the only connecting link between the 
dynamo machine in a neighbouring works—ordinarily used 
there for electroplating—and the electromotor driving the 
polishing brush in the Albert Hall, Sheffield. But an 
electromotor is only a toy, thought my audience ; nobody 
could construct an electromotor that we could not stop 
with our hands. And at the end of my lectare they 
actually tried, and—wondered. 

As far as I am aware, it was at that lecture that this 
composite suggestion was first put forward—viz , to obtain 
economy in electric transmission of power the current must 
be kept small, while to transmit much power the electric 
pressure between the conducting wires must be made large; 
and, lastly, to secure safety and convenience in working, 
this high pressure must be transformed down into a low 
one at the distant end of the transmission system. Bat 
what did high pressure—produced with a dynamo—mean 
26 years ago? Why, three or four hundred volte—what, in 
fact, is called low pressure to-day—a pressure less than is now 
often used for lifts in buildings, pumps in mines, and tram- 
cars in streets. And how was it proposed to transform this 
so-called high pressure into a low one Why, I suggested 
mechanically coupling a 400-volt direct-current motor to a 
50-volt direct-current dynamo—the device that has since 
been called a “motor-generator”—and such a combination 
was shown in operation at that lecture. 

But it was in Paris, at the Palais de l'Industrie, the home 
of that electrical exhibition of 1881—which has now 
become classical—that modern electrical engineering was 
born, and shortly afterwards Punch exhibited the young 
infant thriving and imbibing liquid nourishment from a 
storage cell. What will he grow to?” says the picture. 
What has he grown to?  Aladdin's ring, Aladdin's lamp 
whose slaves brought a fortune to him, and a fainting fit 
to his mother—were but poor magic makers compared with 
the ring evolved by Gramme and that boy Paccinotti— 
compared with the lamp constructed by thoss veterans, 
Edison and Swan. In the Arabian Nights“ it is stated 


-..* Lecture delivered on Aug. 29 at the meeting of the British Associa- 
tion at Johannesburg, 


that Aladdin’s would-be unole, the noted and learned 
African magician, knew that that within the wonderful 
lamp was not oil, and that he anticipated by many 
centuries the Johannesburg Municipality, who, to reconcile 
the inhabitants to having the electric pressure in their 
houses raised from 110 to 280 volts, offer—like that 
other African magician—to give ‘‘new lamps for old.” 
It is also described how the lamp enabled Aladdin to 
carry off the Princess Badroulboudour, and the wicked 
uncle to transport the palace. But electric traction has 
carried off whole neighbourhoods out of cities into suburbs, 
and, by transporting hundreds of thousands daily, has 
helped to solve the problem of housing the working class. 
While electric distribution of power has discovered, not 
caves of buried jewels, but waterfalls of ever-flowing 
wealth. At the mines near Silver City, Idaho, for example, 
coal had reached 70s. a ton, wood 36s. a cord, for years the 
distribution of power was by donkeys, or long teams of 
horses slowly hauled the heavy loads of wood up the 
mountain road. Then the magisian of this, the electric 
age, came to Idaho, and now the need of those mines, 
power—clean, dustless, weightless power—courses up the 
mountain side from Swan Falls on Snake River in the 
valley below. What fairy of old, from whose mouth fell 
jewels whene'er she opened it, ever worked such beneficent 
wonder? See how proudly those posts look down upon 
their conquest of the past. For have they not brought an 


‘end, not merely to wasteful extravagence in lifting fuel up 


to those mines, but also to needless toil for tired cattle? 
In 1886, when the boy Electricity was five, the babe 
Johannesburg was born, and the two youngsters have raced 
along neck and neck. Something of their lives I will tell 
you to-night. 

Nine years after that first lecture the British Association 
honoured me by asking for another. In 1888, however, it 
was beginning to be realised that a pressure of 2,000 volta 
between electric mains might not make too great a call on 
the funds of life insurance companies. Alternate-current 
transformers had come into use; Ferranti was employing 
them for practically distributing electric current from the 
Grosvenor Galler Bond-atreet. A “transformation scene” 
Lord Kelvin called the apparatus at that lecture. The 
male white population of Johannesburg was now—2,000. 
But although current at 100 volts pressure was beginning 
to be distributed for electric lighting, the distribution of 
power for working electromotors was still bat the dream 
of the future. In exactly a decade after the Paris Elec. 
trical Exhibition of 1881 came the Frankfort Exhibition 
of 1891. More than 10 times 2,000 volts was there used 
to transmit more than 100 h.p, more than 100 miles, with 
more than 75 per cent. efficiency. A death's head and 
eross bones were painted on every post along that 109 miles 
of railway line, Lauffen to Frankfort, for he who should 
touch these bare wires, with a pressure of 25,000 between 
them, secured electrocution. And a similar suggestion of 
mortality greets the wayfarer—in his own language, be he 
English or Duatch—on the posts of the Rand Central 
Electric Worke. Table I. shows that the use of higher and 


higher pressures has enabled larger and larger amounts of 
power to be transmitted longer and longer distances, with 
greater and greater efficioncy—that is, with less and less 
waste. Now, why is this? 

TABLE I. 


1882. 1882. 1886. 1891, 


— Hirschau Vizille to | Oreil to | Lauffen to 


to Munich.| Grenoble. | Paris. | Frankfort. 

Pressure at transmit. 
ting end in volts ... 700 3,000 6,000 25,000 

Horse-power delivered 
by electromotor 5'8 7 52 114 2 to lampe 

Distance in miles 5:5 8°75 35 1087 

Percentage commercial 
efficiency of trane- 

Mm ТА 8 i 36 62 з, : 15:3 " 
jameter o e wire : Е wires eac 
in inches oe oo 018 | 0079 | 021 of 0-168 

Material of wire — { 3 \ Ooppei| Copper 


The electric current, as you know, is used for lighting 
buildings, driving machinery, propelling cars and trains. 
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But throw away the notion, if any of you still have it, 
that electricity is a kind of gas, or oil, or fuel that is used 
up in these operations. The common expressions: buying 
electricity, consuming electric current, are most misleading, 
for just as much electricity flows away per minute—through 
the return conductor—from your electrically-lighted house 
as flows to it through the coming condactor. ft therefore, 
it were electricity that you had undertaken to pay for, you 
must have made a very bad bargain, because you do not 
retain the smallest portion of what you would have agreed 
to purchase. The electric current is like a butcher's cart 
carrying round meat—ycu no more consume current than 
you consume cart. It is not the vehicle, but what it leaves 
behind that the consumers buy—meat in the case of the 
butcher’s cart, and energy in the case of the electric current. 
And exactly the same considerations apply to the diatribu- 
tion of power with air at 70lb. pressure per square inch to 
the thousands of rock drills on the Rand, to the distribu. 
tion of power with water at 425lb. pressure per square 
inch down the shaft of the Rietfontein Mine, and at 750lb. 
pressure in the worksbops of the Central South African 
Railways at Pretoria. 


The energy conveyed with air, with electricity, or with 
water is made up of three factors: (1) the current, (2) the 
time during which it flows, and (3) the pressure under 
which it flows; while power depends on the current and 
the pressure only. Few words are used more vaguely than 
this one "power." Before starting for South Africa some 
of us gave someone & power of attorney; we came on a 
ship of 12,000 h. p.; the voyage did us a power of good; 
In 
engineering, however, power has one very definite meau- 
ing—the rate of doing work, and a stream of air, of elec- 
tricity, or of water exerts much power—that is, works 


at the concert on board we sang of the power of love. 


rapidly—when it quickly loses pressure, or head. Quickly 


losing one’s head, however, is not characteristic of large 
brain power, and the power exercised by those who sit in 
high places is often much in excess of their rate of doing 
nd of work. When water has bat a few feet of 
head, the quantity flowing over a waterwheel must be 
large if much work has to be done. Bat since the water 


any 


usually comes to a low-pressure wheel along an open stream, 


and flows away again also along an open stream, no expense 


has to be incurred in laying down large pipes. If, however, 


it were necessary to distribute much power over consider- 
able distances through a pipe conveying such low-pressure 
water, the pipe would not only have to be long, but of 


large cross-section, and, therefore, very bulky and costly. 


For example, this model is a fullsize representation of 
the transmission of only 1 h.p. On the other hand, if 


the water possesses considerable head, the transmission 
pipe may be of small diameter. In this second model the 


three-cylinder pump produces a pressure of 4251b. per square 


inch, exactly the pressure used in the hydraulic transmission 
of power down the shaft of the Rietfontein Mine, and with 


that pressure less than four gallons of water flowing per 


minute through this Zin. pipe gives as much power to this 
turbine as would be delivered by 825 gallons pouring per 
minute over this waterwheel 4ft. in diameter. 

The water pressures in these two illustrations bear about 
the same proportion to one another as the electric pressure 
in the Lauffen-to-Frankfort transmission bears to the electric 
pn usually maintained between the terminals of a lamp in 

ohannesburg. The value of using pressure water is grasped 
when you realise that at the Rietfontein Mine, by circu- 
lating about 85 gallons of water per minute at 425lb. pressure 
per square inch through a pipe 16 «quare inches in cross- 
section, not only is the circulating water all returned to the 
top of the mine, but, in addition, 144 gallons are pumped 
up per minute from a depth of 546ft. through a pipe 
584 square inches in cross-section. The water supplied b 
the London Hydraulic Power Company at 1,700ft. head, 
although not filtered, costs nearly four times as much per 

allon as the filtered water furnished by the Metropolitan 

ater Board. In England dirty pressure water is a 
relatively costly commodity, sparkling drinking water a 
relatively cheap liquid. In Johannesburg, on the other 
hand, until quite recently the charge for drinking water was 
10s. a gallon, plus 2s. 6d. à month for meter rent, or exactly 
20 times the London rate—the temptation to drink other 


things in Johannesburg must have been very great. Now, 
since the establishment of the Rand Water Board, it is 65. 
a thousand gallons, or still 10 times the London price, во 
that liquid with a head in London is still cheaper than 
plain drinking water here. 

In the distribution of power, current and pressure are 
equally important. It is not merely because, even this 
month after a phenomenally dry season, about 5,000,000 

allons of water are rushing per minute over the Victoria 
Falls but also because this water thunders down about 
380ft. that makes these falls a potential source of power. 
The Howick Falle, near Pietermaritzburg, have nearly as 
much head as the Victoria Falle and twice as much as 
Niagara, while a siphon of soda water, when the gas is 
first pumped in, holds its head higher than any of the 
three. But, although in Johannesburg you probably pay 
a shilling for a siphon of soda water as an energy producer 
in man, it is not worth one ten-thousandth part of a penny 
as an energy producer in a turbine, since there is so little 
of it, only a pint and a half. Probably, like myself, you 
have heard vague comparisons made between the power of 
the Victoria and Niagara Falls. Now, what ie the true 
comparison? The flow at Niagara varies at different times 
of the year from about 62 to 104 million gallons per minute. 
At the Victoria Falls the flow can be one-twelfth of the 
smaller number, for it is so now ; and some authorities, well 
acquainted with the spot, say that at the end of another 
three months the flow will be only half of even that. The 
mean available drop at Niagara is about 160ft.; at the 
Victoria Falls about 380ft. Hence, while the minimum 
Niagara flow represente about 3,000,000 h. P, the present 
Victoria flow represents about 580,000 h.p., or only about 
one-fifth of the precediog. Further, if those who predict 
the flow of the Zambesi sinking to something like 24 million 
gallons per minute in November are true prophete, the 
Victoria Falls will then only give out about 300,000 h.p., 
or, say, one-tenth of the minimum that Niagara produces. 
In all that precedes I have taken the full power of the 
direct drop in each case—that is, I have assumed in each 
case the intake to be close to the maln drop, and I have 
deducted nothing for inefficiensy of machinery. 

Now, how exactly does the efficiency in the electric 
transmission of power depend on (1) the pressure, (2) the 
power transmitted, (3) the length of the transmission line, 
and (4) the resistance of the conductora composing it? 
The very simple approximate formula connecte these 
quantities : 


Percent- 8 
ol power _ Horse-powertranemitted Ales F al th. 
on the 5 (thousands of volts)? шо 

road in parallel. 


This formula tells us that as long as the electric pressure is 
limited to some ten or eleven thousand volte—a pressure 
boldly used as early as 1897 by the Rand Central Electric 
Works, and at the Moodie Mines, near Bar berton, but the one 
that is still the maximum sanctioned in Great Britain—it will 
not be possible, even with a pair of conductors of good copper, 
and each as thick as the one I hold in my hand—viz, 
Zin. in diameter—to transmit more than about 6,000 h p., 
or to transmit that power more than about 10 miles, 
without the loss on the road exceeding 10 per cent. The 
actual efficiency will, of course, be less than 90 per cent., 
since there will be losses also in the machinery at each end 
of the transmission system. If, however, the electric pressure 
be doubled—that is, raised to 20,000 volte—then through 
this pair of conductors (which are those kindly put up by 
the Transvaal Technical Institute to bring power from their 
dynamo-room to this hall, and which are not much more 
than one-fifth of the cross-section of the former, and, there- 
fore, not much more than one-fifth of the cost, as regards 
copper) we can transmit 2,700 h.p. 23 miles, and still only 
lose 10 per cent. on the road. 

Now Brakpan, where is the generating station of the 
Rand Central Electric Works, is almost exactly 23 miles 
from Johannesburg—six wires come thence to Johannes- 
burg, three of which may be likened to the going con- 
ductor and three to the return in a two-wire system like 
this, also any three of those wires have a joint cross-section 
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rather larger than three times the cross-section of this. 
Hence with 20,000 volts about 8,000 h.p. could be sent to 
Johannesburg, from Brakpan, through the existing wires 
with only 10 per cent. loss on the road, or about 3,400 h. p., 
which is rather more than the entire maximum output of 
that generating station on any occasion last year, with only 
4 per cent.loss. I should have liked to show you this 
experimentally, but Mr. Reunert, Principal Hele-Shaw, and 
Prof. Dobson, who since my arrival have so kindly put 
. themselves to so much trouble to give expression to my 
wishes, might have thought me a little exigeant had I asked 
for a lecture hall big enough to include a transmission line 
from Brakpan. And so, instead of this palr of conductors 
connecting two places 25 miles apart, I am going to employ 
a pair of extremely fine wires, each less than one-hundredth 
of the diameter—that is, less than one ten-thousandth of 
the cross-section—so thin, in fact, that you cannot see them. 
Switch on the current, 100 lamps glow. Now think of a 
wall of lamps 10 times as high, then 10 times as wide, and 
then six times as big as all that, and you will have 
2,700 h. p. And that is the power which, put into this 
pair of wires 25 miles away, say at Brakpan, with this 
pressure of 20,000 volte, will cause about 2,400 hp. to 
come out at Johannesburg. 

I drew your attention to the fact that in 1888 the male 
population of Johannesburg was 2,000 By 1896, according 
to the census taken that year, it had grown to 52,387. 
Now, curiously enough, in 1897 two transmissions were 
arranged for at 33,000 volte—the one at Crofton, California, 
and the other at Redlands, California. And no pressure 
higher than that used on the Lauffen-Frankfort transmission 
seems to have preoeded this 55,000 volts anywhere in the 
world. Indeed, it would almost appear as if electrical 
рп, were waiting to use а higher pressure than 25,000 
volts until the publication of the census of Johannesburg. 
In 1898 the highest working pressure in the world was 
40,000 volts for a 34-mile transmission at Provo, in Utah, 
and the male white population in Johannesburg was also 
40,000. Then came the war, and volts beat white man, for, 
according to the census of last year, while the white male 
population was 52,106, there were several examples of trans- 
missions at 60,000 volta, as seen from Table II. But with 
the influx of the white members of the British Association 
doubtless the tide will turn, white man will make a spurt 
and catch up electric pressure, and in this respect, at any 
rate, the Witwatersrand will become a white man’s country. 


TABLE II. 


ir n tnm 


Trans- Pressure 


mission gat trans- 
Year From To Country. | distance | Peer | mission 
in ; end in 
| miles, mitted volts. 
1897|  Orofton — Oslifornia| — — | 33,000 
T Redlands — Y = — 17 
— Bangalore India 92 4, 500 35, 000 
1898 Provo — Utah 32 — 40,000 
— Gromo Nembro | Lombardy 22 | 500 „ 
— Logan Salt Lake City) Utah 150 2,500 „ 
— |Oanyon Ferry Butte Miesouri 70 | 5,700| 59,000 
— | Shawinigan | Montreal Oanada 90 /|15,C00 „. 
— | Moutiers Lyons France 112 — | 57,600 
— | Spokane | Washington — 100 | 3,000} 60,C00 
— — Guanaguato | Mexico 104 | 4,000) „ 
== Electra St. Francisco] California 147 10 000| „ 
— Oolegate Stockton is 218 | 6,000) „, 


Indeed, not only have various successful 60,000-volt 
transmission schemes been carried out, but the Kern River 
Power Company in California are constructing one for 
transmitting 4,020 h.p. over 110 miles at 67,500 volts. 
Transmission at 67,500 volts over 110 miles. Why, 
when the new railway—Brakpan to Witbank—is com- 

leted, 110 miles will be 20 more than will separate the 

nd from the coalfields at Witbank—fields that produce 
such good coal that the Central South African Railways 
have contracted to purchase 84,000 tons during this year 
at 6s. per ton at the pit's mouth. Now, at a pressure of 
67,500 volts, these two small wires could, without warming, 
bring about 9,000 h.p. from Witbank and deliver 7,600 of 
it to the Rand. Or if six wires were used like those now 
employed by the Rand Central Electric Works, then, at 


67,500 volts, 9,000 h.p. might be put in at Witbank and 
only 5 per cent. lost on the road—that is, about 8,950 h.p. 
delivered on the Rand. But the insulators would have to 
Le placed much farther apart than on the existing Rand 
posts to prevent the starting of a brush discharge between 
the wires—a subject to which I will return. You will now 
grasp why in 1895—10 years ago—it was a bold and 
pioneering policy to equip the Rand Central Works for 
10,000 volts, and to use 13,000 volta during times of full 
load, but why in 1905 the recommendation of some advisers 
to distribute power at only 10,000 volts to the proposed 
sub-stations of the contemplated 57 miles of eleoteif 
railways—Springs to Randfontein—is most retrograde of 
those advisers to the railway. 

In 1879 a firm of electrical contractors, well known then, 
and equally well known now, told me that they had been 
asked to tender for the construction of an electric trans- 
mission system to convey a comparatively small amount of 
power 10 miles. But since they considered that psi дшге 
not possibly hope to deliver more than half, while, in 
practice, they feared that they would only succeed in 
delivering much less, the proposal had to be ranked with 
the exploits of Gulliver and Baron Munchausen, and во 
even that firm declined to tender. To-day, 26 years later, 
electric power ia, from an engineering and from a business 
point of view, being successfully transmitted 232 miles— 
nearly as far as some of you took 15 hours the night before 
last in being transmitted from Ladysmith. Now, how are 
these electric pressures of ten, twenty, thirty, forty, fifty, 
or sixty thousand volts produced? Why, by means of the 
alternate-current transformer, which does for electric power 
exactly what the lever does for mechanical power. Exert 
a small force through a long distance at the long end of a 
lever, and you have a large force exerted through a short 
distance at the short end. Apply a small electric pressure 
with a large current at one side of a transformer, and you 
have a large pressure with a small current at the other. 
Bat there are no moving parte, therefore the arrangement 
is called a “static transformer.” It requires no adjustment 
from day-to-day, therefore it may be kept entirely immersed 
in oil to improve its insulation. 

Such statical transformers I used to step up the pressure 
from 100 to 20,000 volts at the transmitting end, and to 
step down the pressure from 20,000 to 100 volts at the 
lamp end, in the last experiment. Everything looked quite 
harmless until I intentionally brought the transmission 
wires into contact. So does the transformer, immersed in 
a huge cylinder of oil, now projected on the screen, although 
it regularly produces 60,000 volts, and can supply 1,000 h.p. 
at that pressure. So does the water-cooled transformer, the 
interior of which is seen in an X-ray picture, to the right, 
and the exterior to the left; although it can supply 
2,000 kw.—that is, 2,700 h.p.—and the size of which is 
realised by comparing it with the tiny transformer by ita 
side—the size of the one which I have on this table. Sixty 
thousand volte—well, what of it? some of you may say. It 
cannot starb a discharge between even sharp needle pointe 
separated by a greater distance than about 6in., and some 
of you have produced such a spark with an electrical 
machine—I am producing such a one now. But each time 
that & spark passes between the terminals of the electrical 
machine the pressure is relieved, во no arc is maintained. 
Bring, however, the terminals of that transformer within 
бір. of one another and a roaring arc of 2,700 h. p. will be 
kept up, dealing destruction around. Let me show you a 
spark started with a 70,000-volt transformer when supplied 
with only 1 hp. What a banging is produced. Now, 
picture to yourselves what would be the result if the 
power were not of one but of 2,700 horses, such as 
that transformer can furnish. The photographs show 
the sort of discharge that may occur over the 
surface of an insulator 1ft. high—such as is used on 
a high-voltage transmission line—when the testing voltage 
is 80,000 in this case and 105,000 in that, and when there 
is plenty of power to maintain the arc. It is veritable 
lightning, not a mere flash, but a continued flame. And 
the sort of insulator that is used in practice for a 
70,000-volt transmission is realised by looking at the 
specimens, which are only intended for 10,000 volts. 

here is nothing new in high voltage by itselfi—it existed 
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in the period of the frictional electrical machine 50 years 

ago, but it was associated with only a very small current ; 

next, dating frum the development of the dynamo, came 

the low-voltage large-current period ; and now we have 

entered on a third era, the bigh-pressure moderate current 
riod—that is, the period of high pressure combined with 
Orse-power. 

Next I come to a very important question, and one that 
merits far more consideration than it bas yet received. 
There are two kinds of electric carrent—direct current and 
alternating current. Direct current is like a continuously 
flowing stream of water, such as, for example, the one that 
flowed through this pipe and drove this turbine. Alter- 
nating current, on the contrary, is like this band, which, 
although swinging backwards and forwards, also turns a 
wheel in one direction at the otber end. Now, which kind 
of electric current should be used for the distribution of 
power over long distances? Practically, every electrical 
engineer will at once reply: alternating, of course. Well 
I am going to preach heresy. The alternating current has 
undoubtedly the great advantage that a motor cau be 
constructed with no rubbing electric contacts, every wire 
may be permanently soldered in position—a condition of 
considerable importance in dusty places like mines. Here 
is such a motor—the first polyphase motor ever sent from 
America to Europe, the first ever seen in Great Britain, 
constructed 17 years ago by Tesla with his own hands, 
when he was too poor to employ a workman. 

Another'advantage possessed by an alternating current 
is that an alternating current dynamo can be constructed 
to produce a large horse-power at a high voltage; and, 
farther, as we have already seen, this alternating voltage 
can be transformed into a still higher one without the use 
of moving machinery. This is one of the five largest 
dynamos in the world. Its size you can better estimate by 
looking at the ring on end, now projected to the left. The 
latter is the stationary portion of a 5,000-h.p. horizontal- 
shaft dynamo, whereas the photograph to the right is of a 
vertical-shaft machine of double that power—viz., a dynamo 
that can develop 10,000 b.p. at a pressure of 11,000 volts. 
Fifteen years ago, Ferranti—the Brunel of electricity —spent 
a mint of money constructing some of the parts of a 
10,000-h.p, 10,000-volt alternator, which were, however, 
never put together. Thie dynamo, with its four sisters, 
stands complete in the Canadian Nisgara power-house, and 
the tests already made show tbat ita efficiency reaches the 
extremely high value of 98:2 per cent.—that ів, 1'8 per 
cent. of the power developed is sufficient to cover all losses. 
Ferranti's dream is more than realised, and the old story 
is repeated. We break up the pioneer leviathan, the 


„Great Eastern” steamship, as a great unwieldly giant very 


weak in its knees, we build the ''Baltio," a third as large 
again, and with twice the engine power. Without any 
transformation at all these dynamos will economically 
drive machines some miles away, and with the pressure 
transformed up from 11,000 to 60,000 volts power will be 
distributed in Toronto, 85 miles away from the falls. Con- 
trasted with this, no single large direct-current machine has 
ever been constructed to generate more than about 3,500 
volte, and no means is known for efficiently converting a 
direct-ourrent voltage into a higher or a lower one without 
the use of moving machinery. 

So far, then, my case seems weak! The advantages of 
using great electric pressures we have seen. Are there 
any disadvantages? This is a disadvantage, the risk of 
piercing the insulation! See how thick the insulating 
material has to be on cables, how far apart the conductors 
have to be placed, even when the cable is intended for only 
10,000 volts. But does this consideration supply any 
argument for or against the use of one kind of current 
rather than the other? Small current and high pressure 
must be used for the economical transmission of power over 
long distances, whether the current be alterrating or direct, 
I agree, but, ladies and gentlemen of the jury, I submit 
that, while from the pcint of view of economic trans- 
mission 60,000 volts alternating means exactly the same 
as 60,000 volts direct, from the point of breakdown of the 
insulation, 60,000 volts alternating is as bad as 85,000 
volts direct—indeed, may be worse than 100,000 volts direct. 
For an alternating current consists of waves like the waves 
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of the sea. Ina storm the waves may be running moun- 
tains higb, and yet the average depth of the sea remains 
the same as in a calm. But what does it benefit the poor 
passengers, when tossed helplessly backwards and forwards 
in their berths, and feebly calling Steward, to be assured 
that, although the waves be pesked and the maximum 
elevation large, the square root of the mean square of the 
amplitude of oscillation is quite consistent with perfect 
internal tranquility? And so feels the poor insulating | 
material—tbe mean electric pressure may not be very large, 
and yet the crests of the waves may be во high, and the 
troughs so low, that its strength cannot stand the electric 
tossing. Each of those waves of electric pressure on the 
diagram gives the same reading on a voltmeter, but the 
peaked one has far more destructive action than the flat- 
topped one. 

Bat there are other disadvantages in the use of alternat- 
ing current. This coil of wire represents one of the con- 
ductors which, when unwound, might join two places—the 
one where glow lamps, for example, have to be made to 
incandesce, and the other, where is the water power which 
drives the dynamo that generates the current. It a direct 
pressure of 100 volts be applied at one end of the system, 
the lamps at the other end glow brightly, as you see; 
whereas, if now, I apply an alternating pressure, although 
of exactly the same value, the lamps are quite dull. The 
explanation of this striking difference is that, in such a 
case, only a fraction of the alternating pressure is used in 
making the lamps glow, the remainder being employed in 
maintaining a rapidly reversing magnetic field. This 
magnetic effect—this self-inductive effect, as it is called— 
is small, if the going and return conductors be straight, 
short, and near together. But, if the distance over which 
the power is to be transmitted be long, the wires obviously 
cannot be short, and, if to obtain economy high electric 
pressure be used, the wires cannot be put very near 
together, since that would lead to a brush discharge 
through the air from one conductor to the other, producing 
leakage. Indeed, the minimum distance that must separate 
the conductors has to be inoreased very rapidly with the 
pressure. Table IIT. gives this minimum distance for con- 
ductors Poln., in, and jin. diameter respectively. It 
is to be noticed that increasing the thickness of the wire 
greatly diminishes this minimum. For instance, at 80,000 
volte, doubling the thickness of the wire from jin. to z in. 
diminishes the minimum distance from 6}ft. to 151in. It 
must, of course, be remembered that these are minimum 
distances, and that the distances apart at which the wires 
have actually to be fixed in practice are much greater. 


TABLE IlIl.—Johannesburg. Elevation, 5,689, January, 1905, 
Barometer, 24 3in. Temperature, 91:5deg. F. Minimum 
distance that must separate two parallel wires to prevent the 
starting cf a brush discharge. 


Electric pressure in — Diameter of wires in inches, — 
volta between wires. 15 15 10 
40,000... 8˙8 in. == Ба, 5 — 
,000....... . é29in  ..... E — —.— =- — 
60, C00. 9 e 14 ½ in — 
70, 000... 35 ˙7 ft. 35. 8in. — 
„000. — —. t. 15'бїһ, 
90,000... -— ..— E — m — 33 Din. 
100,000....... - — — 5 — em 38 Din. 


But that is not the whole indictment against the use of 
alternating current for long-distance transmission. Leakage 
from wire to wire can be rendered small, but atill, if the 
current be alternating, it always flows along the wires, even 
if all the apparatus at the distant end be entirely discon- 
nected from them. Let me show you this: I apply a direct 
pressure of 100 volts, and no current enters the transmission 
line, for it is well insulated along its length and at its ende. 
I apply instead an alternating pressure of the same value, 
without making any other change, and you observe a ver 
perceptible current. The very first thing that struc 
Ferranti when he commenced transmitting power with 
alternating current at 10,000 volts pressure from Deptford 
to London was that the current flowing into the system at 
Deptford was as large during the daytime, when practically 
no lamps were turned on in London, as during the evening, 
when many lamps were glowing. And in the case of the 
150 miles transmission at 50,000 volts by the Bay Counties 
Power Company, in California, it was found that to charge 


— — — — 
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even the aerial lines as a condenser required 40 amperes, 
so that the current flowing into the system remained 
practically unchanged when the useful load was decreased 
from several thousand horse-power down to nought. 


(To be continued. ) 


ELECTRICAL CONTROL OF BULKHEAD DOORS. 


On the new warships of the American navy there is 
installed what is known as the ‘Long Arm” system of 
electrically-operated bulkhead doors and hatches. The 
heart of the system is the central emergency station from 
which the doors and hatch plates may be closed by starting 
the motors with which they are equipped. The working 
parts of the station are contained in a two-part watertight 
case secured to the side wall of the pilot-house or other 
convenlent place above decks. The apparatus of the 
station consists of three parts: (1) the mechanism for 
controlling the circuits running to each door or hatch gear 


LQNC-ARM EVSTER 


EMFRGERCT * TATION 


Fid. 1.—-Emergency Switch Operating Gear. 


for closing the same; (2) the lamps which indicate the 
closure of each door or hatch ; (3) the fuse-box in which 
each entering wire is supplied with its proper fuse. The 
accompanying photograph shows the emergency station 
closed and with the protective covering removed. 

To operate the emergency station, the officer in charge 
releases а hand-wheel (Fig. 1), which, in turn, releases a gc ar 
driven by a powerfulspring (Fig. 2) and controlled by asuitable 
the escapement. This gearing closes the circuits for operating 
emergency switches located in the controller of each door 
and hatch gear. In performing this function the gearing 
does not atart all the motors at the same instant, for the 
reason that this would demand a large supply of current 
from the ship’s generators. It atarts them one after the 
other at about a three-second interval, so that it rarely 
happens that more than four motors are in operation at 
any one time, although the entire closure of 24 doors 
and hatch gears controlled from one emergency station 
may be accomplished normally in about a minute and a 
quarter. When, however, an extremely quick closing of 
all doors is required, this time can be reduced to 30 seconds 
for 24 doors by simply using the hand on the wheel of 
tbe emergency station to hurry it; and this action does not 
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alter the closing speed of any individual door or hatch. As 
each bulkhead door reaches its watertight seat, it auto- 
matically closes a circuit running to the emergency station, 
there connected with one of the small incandescent lamps. 
Transparent discs over these lamps bear numbers corre- 
sponding to the numbers of the various doors under control. 
The officer in charge, by pressing a button, can cause the 
indicator lamp of every closed door and hatch to glow, 
thereby assuring himself of the successful operation of the 
emergency action. If any door is prevented from closing 
by obstructions left in its path, this fact at once is apparent 
to the officer in charge, and no time need be lost in reaching 
the scene of the difficulty. The emergency station contains 
but one spring which furnishes the entire power for 
operating the device. This spring is of the helical type 
sa of ample strength for the work it is called upon 
to do. 

Although the experience of hard sea service has shown 
that the emergency station of, the Long Arm” system can 
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Fic. 2.— The Switchgear, with cover removed to show mechanism, 


be depended upon for successful operation at all times, to 
guard against the possibility of failure, the mechanism can 
be actuated at any time by turning the hand-wheel located 
in front of the case should the station fail to act automati- 
cally by the power of the spring when released. Daring 
any emergency period a red indicator lamp glows con- 
tinuously, so that a casual glance at the emergency station 
shows ab once whether the emergency is on or off.“ 
After a danger period is passed, and it is desired to again 
establish normal conditions below, the emergency may be 
thrown off by a hand reversal of the same operating device 
which is used to throw it on, so that the mechanism when 
not in use is always set ready to operate and always avail. 
able in time of need. 


TaNTALUM LAurs.—A price-sheet just issued by Messrs. 
Siemens Bros. and Co., Limited, York Mansion, Westminster, 
S.W., deals with tantalum electric glow lamps for the follow- 
ing voltages—viz., 50, 55, 60, 65, 75, 100, 105, 110, 115, 120, 
and 125—and candle-powers ranging from 10 to 25. The 
efficiency claimed is very high in comparison with the ordinary 

pe of glow lamp, and is shown to more than compensate for 
the greater first coat. | 
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THE EXHIBITION. 


Some of us, unfortunately, are able to speak from 
personal knowledge of the first great international exhibi- 
tion held in 1851— lifetime since. Electrical apparatus 
was not unrepresented then, but that which created wonder 
in 1851 has long since passed into the limbo of the forgotten. 
The decade following was an active one in electrical 
investigation, but in that great exhibition in the early 
sixties nothing hardly was exhibited which has persisted. 
In fact, not till the Paris Exhibition of 1878 did we 
really enter into what may be called the electrical 
era, and then only a dawn which revealed little or 
nothing of what would happen in 1881. The exhibition 
in that year—1881—was also held in Paris, and proved 
that the dawn of 1878 would usher in а brilliant 
and world - changing era. The idea of international 
exhibitions was originally a double one—ostensibly for 
education, practically for advertisement. The educational 
fallacy died a lingering death ; indeed, sometimes it seems 
only moribund, and a whisper is heard that the aims of 
exhibitions are still mainly educational. That is an 
impossibility. Exhibitions always have -been and always 
will be mainly for business purposes, and we welcome all 
the more heartily the exhibition to te opened at Olympia 
next Monday because its promoters are honest. We 
welcome it also because they are clear-sighted, earnest, 
palnstaking, and energetic. They saw what was required, 
and they have not spared themselves in order to get it. 
In what may be termed the transition period—that is, 
the time between State-aided exhibitions and the really 
commercial thing—there have been a number of so-called 
exhibitions which we always considered were valueless for 
any good purpose. The present exhibition we recognise 
as the “real thing”—organised by business men for 
business purposes, and not run with State money for the 
private glorification of half a dozen officials, The goneral 
public, even with all the literature at its command, does 
not know and has not the faintest conception of the 
ramifications of electricity. The expansion in the use of 
electrical apparatus since 1881 is to the uninitlated one of 
the greatest wonders that has ever happened in the history 
of this world. The adoption of steam was slow compared 
with it. Electrical energy is being used over so widely a 
diversified field that its uses can hardly be enumergjed, 
and it seems difficult to imagine where its utility will cease. 
This exhibition, if only its promoters succeed as well as 
they hope and ought to succeed in inducing the public to 
visit, will do more good to the industry than all the 
exhibitions that have gone before, for applications of the 
wizard power will be seen that will appeal as well to the 
meanest as to the most educated “imaginations.” We 
well remember the scorn with which Sir W. H. 
Preece's statement that the electric lamp was the poor 
man's light was met. He, when he said this, saw 
far ahead, and, though the prophecy is not yet 
completely realised, a good many thinkers Lave recog- 
nised its underlying truth. When Volk, at Brighton, 
built an electric motor carriage and a little railway, few 
realised the development that would ensue within twenty 
years of that date. At this moment scarcely any pro- 
position put forward by prominent electrical engineers 
concerning power distribution for traction or other 
purposes would meet with a single doubter. Indeed, 
prophets in increasing numbers are indicating that 
steam -engines will ere long be entirely superseded 
by electrical apparatus. All the newest applications 
and all the newest developments will be seen at 
Olympia, though it may be expected that the heavier 
machinery for power purposes will have to be taken some- 


THE ELECTRICAL ENGINEER, SEPTEMBER 22, 1906. 


416 


what on trust. The greatest display will probably be of 
all that class of apparatus which will appeal to the general 
houteholder, and which will show him a hundred directions 
in which he may utilise current and introduce improve- 
ments. It is to be notieed that an excellent series of 
lectures descriptive of special phases of electrical work will 
be delivered by experts. These lectures should appeal to 
the public desirous of becoming acquainted with the 
subject. We sincerely wish the exhibition success. 


STREET-LIGHTING. 


The Croydon street-lighting report and the answer to 
the same by the local gas companies afford both useful 
and amusing reading. The later offasion clearly shows 
that the gas companies have acknowledged themselves 
beaten on their favourite ground, which is that of supply- 
ing the cheaper light. The flame arc lamps have effected 
this change of front, and now the companies decry the 
value of photometric tests. The alternatives offered are 
two: one, to compare the total cost of lighting a mile of 
street irrespective of the light provided; and the other is 
“a man's own test—that is to say, for a person to himself 
ascertain which illuminant is the best to see by." 
This quotation from the speech of a strong anti- 
electric advocate is valuable or otherwise according to 
what is read into it. Literally it is as valuable as a 
'" woman's own test," in which opinions rather than facta 
rule the decision. The gas companies’ figure as to the cost 
per mile of street is equally valuoless, as it makes no 
distinction between the different class of the streeta or the 
lighting provided. On this standard the Corporation of 
Croydon will be well advised to discard both gas and 
electric lighting, as luminous paint applied to the existing 
lamp-poste will oost much less than either illuminant, 
and will indicate the directions of the roads quite as 
well as some of the existing gas lamps. The final remarks 
as to the profits to be made by the Corporation hint that 
street-lighting is being supplied at a loss. This is denied 
by the Corporation, but we know of several cases where the 
gas authorities offer an unprofitable price to secure street- 
lighting. In business operations such offers are as well 
understood as is the present proposal by the Croydon Gas 
Company for experimentally lighting certain streets. We 
hope these experiments will be made, and that accurate 
records of cost and illumination will be kept from these 
and similar experimenta with the latest forms of electric 
lighting. Then there will be no need for lobby work to 
decide as to the method by which the Croydon street- 
lighting shall be improved. 


THE OLYMPIA ELECTRICAL EXHIBITION. 


The arrangements in connection with the approaching 
exhibition are now nearing completion, and it is evident 
that, both from the magnitude and representative character 
of the exhibits, the exhibition will do credit to the 
industry it represents, and doubtless the result will be bene- 
ficial to the whole profession and to those indirectly con- 
nected with electrical engineering. The president of the 
exhibition, Sir Wm. Preece, being unfortunately abroad, the 
Lord Mayor and Sheriffe, who will attend in state for the 
opening ceremony, will be welcomed at the entrance by the 
chairman of the executive committee, Mr. E Cunliffe-Owen, 
together with the other members of the executive; the City 
dignitaries will then make a brief inspection of the exhibits, 
and the Lord Mayor will then in & few words deolare the 
exhibition open. The inaugural lunch will follow, to which 
the Lord Mayors of York, Liverpool Manchester, and 
Birmingham, the Mayors of the metropolitan boroughs, 


The management are leavipg no stone unturned to ensure 
everything being in readiness by the time of the opening, 
and they aro g well backed up by the exhibitors, 
who in many cases find it necessary to work night and day 
in consequence of the elaborate preparations necessary in 
the way of foundations. Of the exhibita themselves we 
shall, of course, have a deal to say in succeeding issues. 

The syllabus of lectures arranged by the Institution of 
Electrical Engineers is as follows : Tuesday, Sept. 26, open ; 
Friday, Sept. 29, Wireless Telegraphy, by W. Duddell, 
member of Council I.E E.; Tuesday, Oot. 5, “ Development 
of the Use of Electric Motors," by Colonel Crompton, past- 

resident LEE, M. I. C. E.; Friday, Oct. 6. Domestio 

ighting,” by J. Swinburne, past president I. E. E, MI C. E.; 
Tuesday, Oot. 10, Meters,“ by S. Z. de Ferranti, vice-presi- 
dent LEE, MICE.; Friday, Oct. 13, " Telegraphy Ч 
(ordinary), by A. Martin; Tuesday, Oot. 17, “ Aro Light- 
ing," by Mrs. Ayrton, M LEE ; Friday, Oot. 20, “ Tele- 
phones,” by F. Gill, member of Council LE.E. In connec- 
tion with the cooking utensil competitions, the executive 
committee have decided to allot the sum of £100 as prizes, 
to be appointed as under: for the best group of cooking 
apparatus on exhibit, first prize £50, second prize £20; for 
the best single piece of cooking apparatus on exhibit, first 
prize £20, second prize £10. 

The number of firms who lay themselves out specially 
for this class of business is necessarily limited, but we are 
informed tbat the entries comprise the best makers, and 
that some novelties may be expected which will be of 
considerable interest. A portion of the building has been 
specially set apart as a kitchen, where an experienced lady 
lecturer will give practical demonstrations of cooking by 
electricity, ample accommodation being кошна for the 
general public to witness the proceedings. This will 
undoubtedly form one of the most interestiog features of 
the exhibition. 

Ia the galleries (to which special access bas been 
provided by means of a lift on each side of the centre of 
the ground floor, which has been erected as a working 
exhibit by the Easton Lift Company) will be shown the 
General Post Office exhibit, the Marcon! stand, and a large 
number of interesting trade exhibite, including several 
rooms which will be wholly devoted to a display of fittings 
suitable for drawing-room, dining-room, etc. The Guards’ 
bands will also perform from a specially erected stand in 
the centre of one of the galleries. 


— ee 


AUSTRALIAN TRADE MARKS. 


We learn from Messrs. W. P. Thompson and Co., patent 
agents, Liverpool, that the new Australian Trade Marks 
Bill introduced by the Commonwealth Government is in 
many important respects similar to the new English trade 
mark law, amended slightly to suit Australian institutions. 
There are, however, the following special pointe in it. The 
proprietor of a trade mark registered in any State of the 
Union before the commencement of this Act is entitled to 
have his mark registered for the whole of Australia, but 
subject to the rights of other users or proprietors of a 
similar mark in any of the other States of the Union, and 
provided it could at the time when the Act came into force 
have been lawfully registered in the Australian State in 
which the trade mark was then red and in use. If 
a mark has been publicly used by more than three persons 
or firms in any one State of the Union as a mark ia con- 
nection with similar goods, it shall be held to be common 
to the trade, and, therefore, not registrable. There is a 
epecial section on trade union marke, by which any trade 
union of workmen or employers registered under any law 
of the Commonwealth or of any State may register a mark 
as a trade union mark, only to be used by members of that 
trade union, and any person wilfally infringing the same 
is liable to a penalty of £50. A clause is inserted by which 
Australia can enter the International Union for the protec- 
tion of patents and trade marks, The measure appears to 
have been drafted upon comprehensive lines, and it is 
expected to be passed this don praotically in its present 


and a large and distinguished company have been invited. | form, as it meeta with general approval. 
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ELECTROMOTORS LIMITED NEW:BRUSH-HOLDER я 


In spite of the large number of brush-holders which have 
been introduced since carbon brushes have been in vogue, Electro- 
motors Limited have succeeded in designing a new patent brush- 
holder which contains several novel and useful features. This 
holder we are illustrating herewith, as the details will be of 


Ета. 1.—The New Electromotors' Brush-holder in normal position. 


interest to all electrical engineers. We show the holder in 
F g. 1 in its normal working condition with a new brush in 
position on the commutator. In Fig. 2 the brush-holder is 
withdrawn from the commutator, and a few more details of its 
construction are indicated. The detailed parts of the holder 
can be seen in Fig. 4, which is a photograph of the same 
arranged to show the position they occupy in the completed 


Fic. 2. 


holder. Fig. 5 shows how much a brush can be worn down 
before it needs to be replaced. Following the construction 
through in detail, it will be seen that a fixed cam, A, is fastened 
on to the brush handle spindle by means of а screw. The arm 
of the brush-holder, which revolves radially round the spindle, 
contains a cartridge-shaped portion, B, in which there is a 
p'unger, which is forced by a spring against the face of this 


Fic. 3. 


cam. This spring is worked in compression, in contradistinction 
to the majority of brush-holder springs now in use. Also the 
spring is completely enclosed within the brush arm instead of 
being below the arm, and in a position which may involve the 

arts of the spring falling against the commutator should it, or 
ts attachments, break. The compression on this spring, which 
regulates the pressure of the carbon brush on the commutator, 


adjusted by means of the milled head of the hollow 
rew, C, which also forms a guide for the stem of the 
plunger, D. In the normal working position and throughout 
the range of motion equivalent to the wear of the 
brush, the plunger, D, is bearing against the corner, 
E, of the cam. It moves slowly down this as the 
brush wears, and finally reaches the stop, F, which acts as a 
lock and prevents the brush holder from touching the com- 


Fig. 4.—The Component Parts of the New Brush-holder. 


mutator. This is the valuable feature of the design. If pulled 
pulled back from the commutator, the brush-holder revolving 
round the spindle brings the plunger over the point, E, of 
the cam, and then there ls no tendency for It to move back 
again. This rounded portion of the cam thus holds the brush 
in the off position, but there is no locking device to be felt for 


Fic. 5.—View of the Complete Holder. 


when the brush has again to be put on to the commutator. It 
is sufficlent instead to move the brush forward until the plunger 
slides over the corner, E, and brings the holder into effective 
use. This is a valuabl- feature where motors have to be handled 
by unskilled labour, as brash-holders are frequently damaged 
by being forced on wi bout an attempt to release the locking-cff 
device. It will be seen that the carbon brush is gripped in an 
efficient clamp by a single screw which is situated near the 
milled head, which adjusts the pressure of the brush. This is 
also convenient for an enclosed type of motor, and is superior 
to the arrangement which involves the pres:ure adjusting being 
done from the back and the clamping of the brush from the 
front of the holder. The carbon brush is so designed that its 
position on the commutator is not varied by wear. Finally, the 
working parts of the brush-holders are few, and they are entirely 
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‘enclosed and protected from dust, which two points should 
ensure a freedom from the troubles often found in the sliding 
carbon type of brush-holder. There are other advantages in 
this brush-holder which will commend themselves to those 
ö for the upkeep of continuous-current motors, which 

ill be readily seen from the accompanying illustrations. 
Amongst these is the fact that the holder will work without 
adjustirg or attention for a period equal to the whole life of the 
carbon brush. Should it be left too long without attention, the 
brush-holder will not come down on to the commutator and 
score the same, as too frequently happens with other holders. 
The firm are using this brush-holder on all their motors, aud 
are showing the same on the ** Electromotors' " stands at the 
Olympia Exhibition next week. The holdera are protected by 
patents in foreiga countries as well as in Great Britain. 


TRADE NOTICES AND NOVELTIES 


Gear Wheels with Renewable Rims. 


The Electrical Company, of 121-125, Charing Cross-road, W. C., 
are putting on the market a line of gear wheela with renewable 
rims, which should be found extremely serviceable in electric 


Gear Wheels with Renewable Ríms. 


traction. As will be found from the illustration below, the rim 
is made in two halves, which are securely bolted to the hub of 
the wheel. This hub can either ba one casting pressed upon 
the axle, ог it can also be in halves aa shown in the illustration. 
In the latter case the joints in the rim are placed at an angle 
90leg. apart from the joints in the hub. By using the split 
gear rims the time required to change the wheel is very much 
reduced ; the makers also claim a considerable increase in the 
strength, thus, whereas the average tensile strength of cast 
steel is 28 to 50 tons per square inch, the rims can be made of a 
much stronger material. For this purpose first-class Siemens- 
Martin steel with a tensile strength of from 38 to 46 tons per 
square inch is used. 16 is evident from this that the rims and 
teeth must be far superior to those of ordinary cast steel. 
Again, when replacing the cost of a rim itself is considerably 
lower than that of a complete cast-steel gear wheel, which 
allows a considerable financial saving from the use of renewable 
rims. The firm have offered to let us have samples of these 
wheels in our office to try, but we have not accepted the same 
for want of testing facilities and space. We feel sure, however, 
that tramway engineers will receive equally courteous offers 
from the company. 


A Useful Tool Carrier. 
We have had brought to our notice an ingenious plier and 
tool carrier which is being Introduced by Messrs. Alfred Castell, 
Gibb, and Co., 247, St. John-street, London, E.C. This little 


Tool Carrier for Fixing Direct. 


Tool Carrier for Belt. 


device not only carries the tool, but also guards it from accidental 
loss. In other words, any tool entrusted to the ** Ideal " carrier 
is securely locked in position, but can be instantly released when 
required for use. Wiremen, especially, should welcome this 
carrier, which will thus enable them to have their pliers ever 


ready to hand. Accompanying are illustrations of two of the 
several patterns made, one being designed for use with a belt, 
and the other fur hooking on to the pants of the wearer. 


Switehboard Instruments. 


Messrs. Siemens Bros. and Co., Limited, York-mansions, 
London, S. W., have just issued a comprehensive price list o 
their switchboard instraments and accessories. This list is 
divided into five parts, comprising electromagnetic lostru- 
ments, moving.ooil instruments, Ferraris Instruments, ini tru- 
ment transformers, and various special instruments and 
accessories respectively. The electromagne!io instruments are 
intended for general swi'ohboard use. They are praotjoally 
dead beat. The moving- coil instruments are, of course, 
intended for use with continuous current only, and the types 
comprise flush cases and watertight cases, edgewise dials, and 
speclally large circular dials. А large range of shants for use 
with the ammeters is also listed. Other special Instruments of 
the moving-coil type are combined ammeters and voltmeters 
(see the accompanying illustra'ion Fig. 1) for searchlights anl 
automobiles, апі wattmeters built on the dynamometer prin- 
ciple.’ Ferraris it struments, for alternating currents only, are 
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Fic 1.— Combination Instruments. 


bailt on the well-known rotary field principle, and ammeters, 
voltmeters, and wattmeters are listed in a large number of sub- 
types, as is also the osse with the moving-coil instruments. A 
apeolal feature is made of wattmeters for three-phase currents 
with branches unequally loaded. A special type of universal 
station instrament is shown with dial 2lin. in diameter, for 
reading station volts, amperes, and kilowatta. Current and 
voltage transformers are listed in a variety of types for working 
pressures from 1,000 to 50,000 volte. The special instrumenta 
comprise current-direoting indicators, earth indicators, ohm- 
meters, voltage and power relays, and a safety relay for breakages 
of three-phase overhead lines. The last-mentioned device, the 
connections to wbich are shown in Fig. 2 herewith, is used 
in connection with high-tension three-phase Installations for the 
purpose of completely breaking the circuit if a conductor falls 
at any distant point. This is achieved by the closing of the 
local circuit of an automatic cut-out which breaks the high- 
tension circait feeding the fallen wire. The device has the 
advantage that it only comes into operation through the bresking 


of а conductor, and not under any other conditions, as, for 


example, by the reduction of the load below a specified poiar, 
or through unequal balancing (up to about 30 per cent.) of the 
load of the three separate conductors. It is similar in con- 
struction to the Ferraris measuring instrumente, and consists 
essentially of a ring-shaped core carrying the coils, and whose 


3—» To Switch. 
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Fra. 2. —Diagram of Connections to Safety Relay 


three poles are in part provided with the necessary short: 
circuited windings ; also a light revolving metal drum, on the 
axis of which a contact lever is secured for closing the exci ing 
circuit. The windings round the three pole-pieces are connectcd 
to the mains through three current transformers, Theoperation 
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of the safety device is principally due to the fact that under 
normal working conditions the three-phase current produces a 
turning moment on the drum of a definite value, which is 
slightly greater than the sum of the separate turning moments 
which are produced by the short-ciroulted windings, but which 
have a value of opposite siga. Consequently the drum with 
the contaót lever moves in accordance with the direction of the 
three-phase field until contact is made, and remains in this 
position. When a break occurs in a conductor, the turning 
moment of the three-phase field disappears, whilst that which 
ів produced by the short-circuited winding immediately comes 
into operation ; contzequently the drum with the contact arm 
turns backwards and clusés an exciting circult connected to as 
automatic cut-out device of the high-tension switch in the main 
olrouits, which are in this manner disconnected. As little as 
5 per cent. of the normal current will serve to operate this 


relay. | | í 
„ "*puplex" Tumbler Switch. 


From Mr. A. P. Lundberg, Pioneer Electrical Works, 
London, N., we have a sample and particulars of his ** Duplex " 
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FIG, 1.— Duplex Tumbler Switch — Both Contacts off.“ 
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tumbler switch, the most ingenious device of its kind we have 
seen for a long time. This switch is of the two-way type, with 
„off position, all the positions of the knob being exceedingly 
well defined. A single spiral spring is used, which ensures 
equal tension on both contact arms. The action of the switch 
may be explained with the aid of the accompanying illustrations. 
Fig. 1 shows both contact arms in their off positions, while 
Fig. 2 shows contact arm A on and B off. Referring to 
Fig. 2, it will be seen that when pin, f, of knob, H, is resting on 
its step on contact arm A, the horn of contact arm B locks B 
in ita off position, as it is unable to pass by I until the 
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Fic. 2. —Diagram showing Action of Duplex Tumbler Switch. 


knob, H, is moved; thus A is locked on and В off. As 
the two contact arms, A and B, are identical in shape, a similar 
action results when В is on and A off. Е is the double- 
action spiral spring. Whether regarded from a mechanical or 
an electrical point of view, the desiga and construction of this 
switch seem equally satisfactory. Some of its many usefal 
applications are illustrated in a descriptive pamphlet just issued 
by Mr. Lundberg. These include tramoar lighting, controlling 
а two-filament lamp, intermediate wiring, controlling arc lamps, 
eto. | 
Evershed's Leakage Indieator. 

From Messrs. Evershed and Vignoles, Limited, Acton-lsne 
Works, Chiswick, W., we have particulars of a leakage indicator 
for direct-current two-wire wholly-insulated oiroults, which has 
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been devised by them to fulfil as nearly as possible the require- 
ments of the Home Office Rules for the use of Electricity in 
Mines, Section I., Clauses 6 and 7. The system, which is 
pronounced satisfactory by the Home Office, provides (1) a 
continuous indication of any inequality in the insulation of the 
mains; (2) means of determining in an instant the abeolu*e 
value of the insulation of each main; (5) means of obtaining 
the value of the leakage current by a simple calculation. When 
the instrument in question is connected as shown in Figs. 1 
and 2 herewith, the pointer will then rest in the middle of the 
seale if the insulation of the two mains be sensibly equal (see 
Fig. 2). But should an earth develop on either, the pointer at 
once deflects, and shows by the direction of its deflection on 
which main the failure has occurred. Thie indication may be 
supplemented by a bell if required to call the attention of the 
switchboard attendant. In order to find the absolute value of 
the insulation of each main, first the + and then the — key 
must be depressed, and the positive and negative deflections in 
degrees noted. From these two readings the value of the 
insulations may be seen instantly by the use of the table 
supplied with the instrument. Thus, if the + reading be 4 


WINDING OF INDICATOR 


то BE CONNECTED — —»9 EIE 
To — MAIN 


B |H +— To BE CONNECTED 
TO + MAIN. 


RESISTANCK lh RESISTANCE 1, 


1 a| 
To BE CONNECTED 
TO EARTH. 


Ва. 1. —Evershed's Direct-Current Leakage Indicator —Internal Arrangement, 


and the — reading 10, the insulation of the + main is 150 and 
of the — main 60 thousand ohms. The leakage current in 
milliamperes is calculated by dividing the voltage of the circuit 
by the sum of the figures obtained by the test (in thousand 
ohms). Thus: 


Leakage current in milliamperes 
Е Volta 
Sam of insulatione (in thousand ohms) 


and, therefore, In the above case with a 500-volt circuit : 
Leakage current in milliamperes 


150+60 210 
Since the rule lays down that the leakage current shall not 
exceed one thousandth of the maximum supply current, it 
follows that the number of milliamperes of leak must not 
exceed the number of amperes of the maximum supply. Thus, 
if the full-losd current be 500 amperes, the leakage current 
must not exceed 500 milliamperes. Any leakage beyond the 


t, KEY EARTH RAPOSIMVE LEAKAGE) 
+ 
OYNAMO TO EXTERNAL CIRCUIT 
lp KEY INDICATOR WINDING RxNECATIVE LEAKAGE, 
FIG. 2 —Evershed's Direct-Current Leakage Indicator connected as 
Continuous Alarm. 


limits allowed must be located and remedied. Messrs. Evershed 
and Vignoles recommend the use of their now well-known 
‘* Megger for this purpose. Tho introduction of leakage 
indicators is yet one more proof that necessity is the mother 
of invention, and it reflects great credit on instrument "makers 
that they have been found so ready to meet requirements. 


Veritys' Ventilating Department. 


Messrs. Veritys Limited announce tha! they are opening a 
ventilating department at cach of their various branches. This 
department will deal in Aston ventilating fans and blowers, 
and its services will always be available to the electrical trade 
where advice is required as to the best means of ventilating 
buildings and applying forced and induced draught. The 
department is under the superintendence of Mr. Oswald Stott, 
who has made a study of this work, and who has had great 
5 in the manufaoture and applioation of blowers aud 
ans. 

Catalogues, ete., Received. 


PATERSON PLANT.—A special leaflet which is being sent out 
by the Paterson Engineering Company, Limited, Amberley 
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House, Norfolk-street, Strand, W. O., illustrates their gravity . | 8 ad. 
aud pressure filters, softeners, heaters, and grease eliminators. | By sale cf current to private convumers by meter... . 15,778 18 6 
Paterson plant has not been very long on the market, but the | Ditto for pablio lighting — — 6010 8 6 
list of users is already a lengt y one, and may be taken asa Rental of meters and other apparatus . 2 . 299 M 703 16 0 
measure of its recognised merit. ne and repairs of apparatus D T eo Ra ae 2 18 ; 

ACCUMULATORS. — Portable Aocumulators Limited, Kin pore to ие limpo and Asta HORS еше 

; , & | Sale of coal and clinker .......... ——— I . " 68 8 3 
Edward's-mansions, 210, Shaftesbury-avenue, W. C., have sent i 8 9 0 
ice General establishment charges, eto. o=. — ^" 
us а copy of their price-list of single cells and complete — — 
batteries in glass, ebonite, or cellulold boxes, fitted with low £20,619 10 9 
diecharge plates of the pasted type. GENERAL BALANCE-SHEET. 

SIMPLEX Conpvuit.—From the Simplex Steel Conduit Com- Dr. Liabilities, £ ad. 
pany, Limited, Westinghouse building, Norfolk-street, Strand, | Capital acoount—amount received, lees repaid ............154,036 5 5 
W. C., we have a copy of a new price-sheet, which gives in a | Sundry creditors .. . .. ——ÀÀ —— MÀ 531 17 11 
condensed form most of the prioes contained in their 1905 Beserve fand account 006000 060 o >o o an o oo о e(990090000090900900000000909 5,495 18 6 
catalogue. This list has been compiled to meet the wishes of | Due to treasurer on revenue аооопп% . ...... 5,880 15 8 
the firm's customers for a compere and legible sheet which can £143,952 9 4 
be hang up in the office or folded for the pocket. 

Or. Assets. | £ «ad, 

————3 сарна подшо amount expended for works „„ : 8 
ecuritics held, cost p ioo. . e ev 3, 

COLWYN BAT ELECTRICITY ACCOUNTS. V 5 n 

Sund ry debtors for carrent supplied, eto. . . .. .. 05.820 15 8 

The accounts of the Colwyn Bay and Colwyn electricity Oash with treasurer and in hand аге e. 12.015 16 9 
department for the year ended March 31, 1905, show a £143,962 9 4 
total expenditure on capital account to that date of £21,032. STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Abstracts of the revenue account, eto., are given herewith. Quantity generated in B. T. U. 5 1 1,499,968 

REVENUB ACCOUNT. vate consumers by meter ... Э 

Dr. Expenditure, 2 a g, | entity sold{ Publie lamps... 507,169) 1,209,288 
To generation of electricity .................................. . 1,065 3 2 | Quantity used on wake. E е T нала» ,988 
Distribution of electricity ...........—.....—... mas 3 40 13 § | Total quantity accounted for . e» 1,009 310 
Attending and repairs to publio lamps... ................ m 114 3 6 | Qusntty not accounted for ............. —a€ дасы аа 169,747 
Rente, rates, and taxes . . sos. 5 =. 125 1 6| Maximum supply demanded (kilowatts) .......—.............- 1,012 
Mansgement expenses, salaries, eto... . . es sesos . 24810 0 Number of public lampe : 42 aros, 1,059 inoandescents, 

Special charges, insurances, eto . vi 135 16 3 —n' аананеннанининуиинцуна 
1.388 14 8 LEYTON ELECTRICITY ACCOUNTS 
Amount carried to net revenue account ....... — . 1,28514 3 i 
£2,891 2 1 We give herewith abstracts of the revenue account, 


balance-sheet, and statement of electricity generated, sold, 


Or, Income, £ r. d. 
By sale of current, eto .. . q . . 2701 6 10 etc, by the Leyton electricity department for the year 
Rental of mere 18 %%% Л овоа E 99609 eo 38 17 0 ending March él, 1905. The total capital expenditure to 


Sale and repairs of lamps, oto. .........................—.. 148 6 1 


Fees for testing, eto . . oam sos oan 218 2 end of past year was $146,456. 


REVENUE ÁCOOUNT. 


£2,891 2 1 Dr. Expenditure. 8 ad. 
GENERAL BALANCE-BSHEET. To generation of electricity ..................—.—.=—....—._ 5, 454 10 1 
Dr. Liabilities, £ s, d, | Distribution of electricity ......... . —— 0989 2 11 
Capital acoount—amonunt received ...... 2.2.2.2. 19,714 0 0 | Attending and repairs to publio lampe. .... 1,537 17 6 
Sandry creditors % %%% % 90900000990 6% FEET 2 000 Co o ao ооо 81 17 2 Rents, rates, and taxes оо % 228229 0 GED 0060 Os 000 50 овгоос 420 0 8 
Balance at credit of net revenue aooo¹t. .. .. 360 8 10 | Mansgement expenses, salaries, eto... -ms e. 1, 416 14 5 
Depositors (Ir rmm 95 909 Oa „„ ооз % „%% „% „% „ „„ % „ es 28 0 0 Insuranoe, bad debts, eto. 060906000009000000000000909 090900909 00090000004 278 19 8 
Treasurer— capital and revenue accounta............. HUNE 1,436 2 11 | Lew and parlismentary expenses. . o s o os 21 0 
£22,120 8 11 " 925219 1 
Cr. te. в. d. Amount carried to net revenue a- ound... . . . . 10,141 5 1 
Capite] acoount—amount expended for works .......... . 81, 1 9 19204 а 2 
Stores on hand... . a. V 108 16 0 £19,504 4 2 
Sundry debtors for current eupplied................... ааъ 5 2| Or. Income. £ ad 
—— | Ву sale of current per me tr.. —... 9292.2. 15,505 5 11 
222 120 8 11 . V e i E : 
ental of meters and other аррегаіцв................-. ~ eas 
STATEMENT he ELEcraiciry GENERATED, Soup, nite Profit on repairs and work done TT — 149 5 4 
Quantity generated in BT.U. „ ПЕ 175 856 | Rents reoeivable . sensos estes оса 10 10 6 
ivate lighting... 2. 114, ; : 5 
Qaantity sold- Publio ligating ....—.—.. 1n » ux 145,694 | Balo of old material’ ... —.—.—.—.—..—.. 18818 9 
Керн! meters ............. . 2.907 n 
Quntity used on works. S ЕЛКЕ КЫ, а 4.969 219,394 4 2 
Total quantity accounted for . emo = 148,693 GENERAL BALANCE-SHRET | 
Qaantity not accounted for . . 21,955] P Liabiliti { 8 d 
лш of ро заре 1 erp BS ea ae a ha Capital acoount—amount received, rey repaid NA 145,478 0 0 
kit 8 356 | Sandry oreditorg.—.—.—. ..... . C 
—.x..ñ ; ETERS Amount due to treasurer ....... ЕРО OREERT оа 768 15 7 
MBLEDON ELECTRICITY ACCOUNT und e irs — Á— ——— абур» wanes Hu : 
onsumers' deposits... ................ — E i ево 
Wi —— | NTS Amount advanced from general district rate . u .. 12,110 8 6 
The accounts of the Wimbledon electricity department £160.957 15 7 
for the year ended March 31, 1905, show a total expen-| ( ai B ad 
ditare on capital account to that date of £136,098 ^ | 1 
P »V 99. | Capital socount—amount expended for works. . . 146. 456 5 1 
Abstracts of the revenue account, etc., are appended. Sandry debtors for current supplied, eto --. 5821 6 9 
Stores on hand... .... . 547 6 0 
. Oash in hand 625 0 0 
Dr, Expenditure. £ 8. d. N SNU sassis эрес фе зеке ae oan eos sees e 6 987 15 9 
To generation of electricity |... . . remm . 6,795 19 2 et revenne aocount ...................... ——— =æ... O, 
равана A electricity Wee = 100 2 5 £160. 23 715 1 
tten and repairs to public lampe. m. reis , 
Rus nhe i oin 5 „ m 665 3 7 STATEMENT or ELECTRICITY GENERATED, SOLD, ЕТС. 
Mana ganent expenses, Salaries, eto. . 1,655 17 11 | Quantity generated in В.Т.0. .2..........-.. 3 1.590.670 
Special charges, insuranos, өќс..............-.-. — ~ 140518 8 Qaantity sold (Бото CONSUMETS ............... — 504.063 1.358.797 
Law and parliamentary obarges . 4 65 7 9 у Publio мшрв............ Gresa 504 085 po 
—— — | Quantity used on works, eto................. n— € "eni 86,455 . 
9,972 8 Б | Total quantity accounted for .............—..... 22. ——9— .. 1,444,260 
Amount carried to net revenue acoount ..................... 10,647 2 4 Quantity not accounted ќог............... 3 ы 146,420 
Maximum supply demanded (kilowatts) .............—... — 917 


£20,619 10 9 Number of public lampe: 75 arcs, 989 incandescents, 
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GLASGOW TELEPHONE ACCOUNTS. 


The telephone department of the Glasgow Corporation 
has recently issued the accounts for the year ended May 31, 
1005, from which it appears that the total expenditure 
on capital account to that date amounts to £350,273. 
Abstracts of the revenue account, balance-sheet, etc., are 
appended. 


BALANCE-BHEET, 

Dr. Expenditure. £ s.d. 
Ine psotion and repairs account —wages, materiale, etc.... 8958 5 0 
Reconstruction account—wages, materials, eto. ............ 515 12 8 
Post Office commission account ............. 2 . ы 27 15 4 
Post Office royalty account t. . . 6,638 15 5 
General expenses, salaries, wages, and allowances........ 19,991 18 9 
Printing, stationery, and advertising ...................... . 1,183 15 9 
Renta, rates, and insurance. 4 oso . 4626 1 4 
Fuel and light.. . om o meo C On ew 351 711 
Terminal fees paid and outstanding... =.. 675 18 4 
Trunk and terminal fees written off.... A 14 17 9 
Balance carried to net revenue account e... 20,746 0 6 

£55,426 8 9 

Or. Revenue. 2 s.d. 
Exchange rentals accotint .................................. -a.~ 52,038 10 2 
Private rentals acoount ................ 5 AE 1,013 5 1 
Local tolls received and outstanding ............ Wie NI 228 5 2 
Publio telephones aocount—fees collected ................ . 1,137 8 1 
Shifts and sales ассопп$............................. рү . 280 b 5 
Post Office commiesion асоопп............................. ~ 143 3 7 
Directory insertions received and outstanding 69 11 0 
Commission received on insur ane . m 20 6 10 
Terminal fees received and outstanding . 473 17 1 
Trunk and terminal fees recovered ............ t 17 16 4 

£55,425 8 9 
BALANCE-SHEET. 

Dr. Liabilities. £ sd. 
Amount of capital account. . ocs —— 350.275 16 10 
N AA A AG à RV AGNES didi aie TFT 4. 7,0606 6 1 
Toole ....... ;; K M 1.508 19 3 
Stationer . . euse mme жө раа a 72 511 
[neuranoe ............... „ "D анаа 85 10 5 
Fire- escape Suspense а900006...................-.....-.-.- 42 0 0 
Change of system suspense account .............„............ 6010 6 
Sundry debtors for exchange rentals, eto. .. 4,789 2 7 
Union Bank of Sootland. . . .. . 1,067 13 3 
Oash in hand (ERER KEE „„ о» eee eee овоо ос оње зое 56 2 


£366,642 3 10 
£ d 


Or. | Acsets, в, d. 
Corporation of Glasgow loans fand .......... e 302.955 15 4 
Sinking ng „66255 266 26,163 6 8 
Retention account ......................... —— . 498 0 0 
Nundry creditors iiie m1 en oam Ee cn 4399 6 2 
Uüpsid intereat , какма Sd Y Ci aha Ө ~ 409 9 0 
Unpaid Post Office royalty... . . 987 10 11 
Unpaid terminal fees . . . eme — 74 13 9 
Wages, eto., payable ..... sose — 28314 6 
Rental suspense аосбойпп...................................... . 22,641 16 1 
General depreciation fand ................................... . 7420715 5 

£355,642 3 10 

SwITCHROOMS AND STATIONS IN OPERATION, 

Switchrooms in operation.... —.. „ Е 20 
Direct lines to the exchange, unlimited. m smem ms . 8563 
Direct lines to the exchange, toll .................... TUTUP 348 
Party ines ке ol 6e ian vac doa enn изка 289 
Pablic telephoned ....................—.—.—.... „ 302 
Service tele phones 4 q 2 4 ese —— аіааї á 78 
Extensions outside ...................„..—._.._. 3 . 4 1,013 
Extensions inside. o. ———— €— —" 1,270 
Privatelines .......... —X—— — ——À— I - 408 
Pündry t y sA A E 37 
Junction lines .....................—.. nom 5 910 
Mileage of metallio cirouits . sens aes. e n ~ 20,798 


APPOINTMENTS VACANT. 


Electrical Fitter and Repairer, West Africa. Salary, £20 per 
‘month. See advertisement. 

Estimating Clerk for electric cable manufacturing compsny. 
-Applications to Cable, Electrical Engineer Office, 

Charge Engineer, Willesden Urban District Oouncil. Salary, 
‘353. per week. Applications by Oct. 4. See advertisement, 

Winders for direct-current and alternating-current work, Apply 
to Bruce Peebles and Oo., Exst Pilton, Edinburgh. See advertisement. 

Engineering Instructor, the Technical Education Board of 
Wellington, New Zealand. Salary, £300 and £40 passage allowance. 
‘See advertisement in last issue. 

Assistant Engineer to aot as station superintendent at one of the 
Edinburgh Oorporation’s electric generating stations. Oommencing 
salary £180 per annum, rising to a maximum ef £270 per annum. 
Applications by Oot, 2. See advertisement, | 


ELECTRICITY v. GAS FOR STREET-LIGHTING. 


The Croydon Fight. 


We have referred several times to the attempts being 
made at Croydon to discredit the electric lighting of the 
streets, and in view of the most recent move by the gas 
companies think it well to reproduce in full the report 
of the Lighting and Electricity Committee on the matter. 
The report is dated July 13, and reads : 


In accordance with the resolution of the Counoll passed at 
the meeting held on May 15, 1905, the committee submit the 
following report : 

THE QUESTION or REVERSION TO GAS IN OTHER Towns. 

1. A large number of inquiries have been sent out by the 
committee, and the Inquirles and answers have been tabulated. 

2. With the exception of one district in London, where high- 
pressure gas is being used, no town appears to be reverting to 
gas, and in this case gas has not superseded electric lighting by 
arc lamps. Oa the other hand, the committee find that lighting 
by eleotricity is considerably on the inorease, and several towns 
have now no gas lighting in the atreets. In reference to Paris 
the committee find that electric lighting is not making satis- 
factory p . It has been found that the prices charged 
are very high, and as the concession for electric lighting expires 
in two or three years, when the electricity company have to 
hand over their entire property to the Maniolpality without 
payment, it can hardly be expected that much progress will be 
made until a new order of things is established. 

5. With reference to the city of London, the committee have 
made carefal inquiry on the reported reversion to gas by the 
City, and find that the City Council have decided to light the 
following streets by gas—viz. : 

Queen Victoria-street, part of Queen-street, and Fleet- 
street. The chairman of the committee stated (Electrical 
Engineer, May 12) that these three schemes were in the nature 
of an experiment, and nothing further would be done until 
they were thoroughly tested. 

5. The committee cannot discover that there has been any 
attempt to compare the proposed gas lighting with the more 
modern systems of electric lighting. The comparison was made 
(Electrical Engineer, May 12) between the suggested gas 
lighting and the existing arc lamps. The committee consider 
this a most unreasonable basis on which to make a comparison. 
It is well known that the existing arc lamps were some of the 
earliest erected in the country, and the lanterns about as unsuit- 
able as could have been chosen. There are now two electric 
supply companies competing in the city of London, and the 
relations between the original company and the Corporation 
have not been altogether of & harmonious nature. The com- 
mittee, as a result of enquiries, belleve that they are correct 
in stating that neither electric supply company were asked to 
submit a formal tender for comparison as to the cost of street- 
lighting, and under the circumstances, and apart from the fac 
that the present installation is an experimental one, they do 
not consider that any importance whatever can be attached to 
the action of the City Corporation. Taking the estimated cost 
of the alteration at £2,042. 58., and the saving anticipated at 
£523. 11s., it will take 64 years to repay the initial cost. The 
committee suggest that the price of £26 per aro lamp would 
have been considerably reduced on a new tender, and the 
amount of light increased several fold. 

Summary of Particulars rclating to Street Lighting in 1894, 


Average Oost per . 
Total cost, O. P. per C. P. per ga: 
mile. annum. ao 


Type of |No hit oi Distance 


etreets | apart 
lamp. lampe. i bted. | (yarda). 


ee . ошасын page 


— д 


| £ s.d. 
1,955 130 | 118 6,554 14 5| 225 | 54 25d.| 15 


6. There can be very little doubt that the above-mentioned 
average distance between lamps is too high, as it includes certain 
roads not construoted as well as any roads not lighted. Price 
d gas : Croydon Gas Company, 2s. 9d.; Crystal Palace Company, 

7. Between November, 1899, and May, 1902, the Council 
ordered the conversion of the batswing burners to incandescent 
аб a cost of 4s. 6d. each, the total cost of the 1,997 lamps 
then existing amounting to £428. 10s. The streets were, 
however, lighted with lamps of about three tímes the former 
candle-power. Price of gas: Croydon Gas Company, 2s. 8d.; 
Crystal Palace Company, 2s. 5d. The latter company are now 
Increasing their price to Zs. 6d. 

8. In the fourth column of the table below distance apart 
the figures are misleading. All the electric lamps have been 
added during the last few years, in which time the distance 
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STREET-LIGHTING. TESTS ON STREET LAMPS (GAS AND ELEOTRIO) WITH 
STATEMENT OF COMPARATIVE COSTS. 


t 


TABLE B.—OROYDON AND DISTRIOT 


421 


Number of Total ecs* Total ocat | Total ові Aversge total 
Description and position of lamp. we ама P. | Perlamp | oP per 0. F. per | acovm, inclading 
specified per annum. hour an num. all tests up to dete, 
— — ==. s NDS а 
1. Elec, aros. D. O. 520 watts. Alabaster globes, cert: £ s. д, | d. d. д. 
ohhh. 65 494 18 0 0, 00232 8 70 8 70 
9. Elec, arc. А.О, 650 watte. Half opal globes at interval: | 
slong London-rosd .................-.. Mie ess psc ueni ЫН 80 438 18 0 0 00239 8 96 8 96 
5. Elec, arcs. A. O. 450 watts. Half opal globes, London. | 
rond, oto, r — MÀ 218 295 18 0 0, 00389 14:59 14:59 
4, Elec, arcs. А.О, 500 watts. Half opal globes, Brighton. | 
TORO cen ce y E 65 270 800 00425 15 94 15:94 
5. Elec, aros. D. O. 690 watts. Alabaster globes at Grey 
hound and Aroade.—.— . . . а 2 800 |18 0 0 (032 | 870 8:70 
6. Nernst lampe, half ampere. Type A, St. James's-roaó, | 
Torridge.road, sto . . . . 4 re 53 b6 5 8 6, ‘00391 14 66 14 66 (a) 
7. Incandescent ges lampe V 2 = 218 4| 00332 | 1245 12 45 (b) 
Croydon Gas Co tests 1 632 52 3 8 6 00421 15779 Б" 
South Suburban Gas Co... . . . 505 44 218 4 X422 15 82 15 82 
8. Electrical Co. s A. O. Flame arc, 650-watt. Opalercen | 
globe, Brighton-road ........................... e 1 1 402 18 0 0 00082 5075 5 075 
9. Katharine-street, Santoni lamp, 430-watt............. MTS d. 1 1,175 18 0 0 :000978 5:688 4 688 
10. Reason incandescent Іар ............. „„ — 57 à 8 6 00584 12 403 14 405 (a) 
218 4 | 02326 12 228 18 228 (^) 


* The lamps in South Saburban Oompany’s area were all newly cleaned and with fresh mantles put on. 


The tests are therefore 


much better than if they had been taken after a few days’ use of the mantles. (a) Oroydon area. (b) Orystal Palico area. 


apart of the lamps has been reduced. The average distance 
apart given in the table for gas lamps is arrived at by taking 
the number of miles of streets in the borough after deducting 
Streets lit by electric lamps and dividing the number of gas 
lamps. "This inoludes several roads not yet lit or only partly 
lit, and also many outlying roads in which the distance between 
lamps is excessive. 


Summary of Particulars relating to Street. Lighting in 1904, 


А Dis- Oost 
Miles of Aversge 
No. of tance | Total per Avers ge 
Type of lamp. lamps, Streets J. P. pe 
ps. apart | cost. . *. p. pei O.P. 
lighted. (удв.). mile. INDE 
Incandescent £ д, 
аз ......... 9,1357 127375 80 | 7,062 839 |15:862, 50 
Nernst and 
incandesceni| 90 35°67 | 66 288 | 1,373 |15°71 56 
Electric ....| 498 14:6 65 7,313 10,637 11 828 357 


9. Again, the above summary is nob a correct. comparison, as 
by placing the arc lamps at cross roads 150 gas lamps are saved, 
or à sum of £513 per annum, which should be subtracted from 
the cost of arc lighting. 

CoMPARATIVE Cosrs OF PRESENT SYSTEMS, 

10. The committee have, for the purpose of comparison, taken 
(1) the results of tests made by the city engineer of Westminster 
as being an independent expert ; (2) results of tests carried out 
to their own instructions. 

11. Tables at end of report give (A) Westminster resulte,* 
(B) Croydon results. 

12. The results of the committee's investigations show that 
very exaggerated claims appear to be made by various in- 
terested parties as to the particular type of lamp which they 
favour, and they feel, therefore, that considerable discretion is 
necessary in forming an opinion as to the relative costs of the 
various systems of lighting. 

13. The оогтесё basis on which to compare the relative costs 
of different types of lamps is the average total cost per candle- 
power per annum. 

Westminster Tests. 

14. The table (A) and the remarks at the bottom of same 

йн fully the relative cost values of the different systems of 


g 

15. The committee would oall attention to the remarks made 
by the Westminster engineer with reference to the great varia- 
tions in candle-power due to the conditlon of the mantles, and 
that what to the eye appeared to be a slight diminution in 
intensity results actually in an enormous loss of candle-power. 
This is & point which requires careful consideration when 
dealing with the question of gas lighting by mantles. 


Oroydon Tests. 


16. With regard to the Croydon tests, every effort has been 
made to procure an aocurate result, and the committee belleve 
that the same as set out in the table can be taken as such onthe 


* We have not reproduced the Westminster figures, as they have 
from time to time been given in our columna. 


working conditione, and there is no doubt that the results for 
comparative purposes are quite reliable. The electric Nernst 
lamp for side-street lighting in the South Saburban Company's 
area are charged at the same rate as the gas lamps in that area, 
and io the area of the Croydon Gas Company at the rate charged 
by that company. With reference to the former company's area, 
these prices be increased owing to the fact that notice of an 
Increase in the price of gas has been given by them. 

17. The present lighting is mainly divisible iato four sections : 
(1) direct-current electric arcs ; (2) alternating-current electric 
arcs ; (3) Nernst lighting; (4) incandescent gas lighting. 

18. With reference to (1)—direot-ourrent electric arcs—it 
will be noticed that this works out at an average total cost per 
candle-power of 8 7d., which is only half the cost of similar 
lighting by means of Nernat lamps or incandescent gas. 

19. Ic will be seen that the present system of electric light- 
ing by means of direct-current arc lamps in the centre of the 
town is far more economical than by means of gas lighting. 
The committee feel, therefore, that the lighting by means of 
these lamps as carried out in the centre of the town has proved 
a satisfactory method to the Corporation. 

20. (2) It will be noticed ia the table of. tests that there are 
three kinds of alternating-current arc lamps at present in use 
(Nos. 2, 5, and 4). 

21. With reference to 650-watt lamps (being No. 2 in the 
table) it will be noticed that these lamps are almost as satis- 
factory as the direct-current lamps, and the tests came out 
much cheaper than the gas or Nernst lighting. 

22. (5) With reference to the 450-watt lamps (No. 3 in the 
table) these work out at approximately the same cost as the 
Nernst lighting, and are slightly cheaper than gas. 

23, With reference to the above alternating-current lamps, 
although in the case of No. 2 (650-watt lampe) they are satis- 
factory on the question of cost, and (5; (450-watt lamps) came 
out cheaper than gae, still, from a lighting point of view, they 
are not relatively as satisfactory as the direct-current aros, 
owing to their not being so efficient —i.e., they will not give the 
same candle-power for the same amoun: of energy used—and, 
further, the colour of the light is not so satisfactory. 

24. Street-lighting by means of alternating arcs has not been 

so satisfactory as by means of direct-current arcs, but this 
difficulty has now been got over by means of the introduction 
of & new type of lamp, from which the amount of light 
obtalned from a given amount of electrical energy is enormously 
increased. 
25. There is a further objection which must be borne in 
mind in considering any suggestion of using incandescent gas 
lamps in the main thoroughfares, even supposing the cost would 
warrant it, and that is with the present number of tramway 
poles in the streets the addition of a large number of extra poles 
in these streets would be a serious matter. 

26. The committee are of opinion that the Corporation will 
not be disposed to reduce the amount of illumination, more 
especially in the main roads, but, on the other hand, would 
prefer that the amount should be Increased. 

27. The committee feel that in aiming at the best lighting of 
the streets, it is far better that the lamps should be suspended 
fairly high up so that the light will be properly diffused, and 
that it should be out of the line of vision of pedestrians and 
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Mur iu charge of vehicular traffic, the reason being that a 
ht which is not high up will obscure the view of persons, and 
with the large volume of traffic in the streets, which in this 
borough is increasing very rapidly, the likelihood of accidents 
would be considerably increased. This statement can be easily 
proved by anyone who watches the traffic passing along the 
streets lighted by high candle-power lamps suspended at a 
height of, say, 25ft. and along one lighted by lamps where they 
are of the ordinary height. There is the further advantage of 
the light rays from the higher placed lamp being in a more 
vertical direction. 

28. With reference to arc lamps, provided they are maintained 
in reasonable condition, the amount of light will not vary from 
day to day. In the case of both Nernst and the incandescent 
gas lighting, there is considerable falling off in candle-power 
from the time these lamps are first brought into use. 

Side-Street Lighting. 

29. It will be noticed that the Nernst lighting comes out 
slightly more advantageous than gas lighting, and, therefore, 
there is every justification for the Council lighting the side 
streets by means of their own supply in those streets where the 
maine are laid. 

90. It will be seen from the table that, although the charges 
made by the South Saburban Gas Company are leas than those 
of the Croydon Company, still the light obtained is not so good, 
and therefore there is not much actual difference. 


POSSIBLE IMPROVEMENT IN THE PRESENT STREET-LIGHTING, 


51. The committee have gone into the question of what 
improved forms of lighting there are now on the market. The 
improvement in gas lighting for outdoor open spaces has been 
by the adoption of high-pressure lamps. These lamps, of 
course, take a very much larger amount of gas than the ordinary 
lamp. The number of mantles used is also considerably more 
if a reasonable efficiency is to be obtained. The cost of the 
mantles is more and the amount of attention is greater. All 
these points necessitate a much higher price being charged for 
such alamp. There is a further serious disadvantage in con- 
nection with the use of these lamps, it being necessary to have 
а gas-engine or other form of pumping machinery to do the 
necessary pumping for the same. This also requires attention, 
and in addition there is the cost of upkeep of the plant. 

52. Several kinds of this type of lamp are at the present 
time being tried in London. The committee would emphasise 
the point previously mentioned that the gas lamps were fixed 
rather low, and although the amount of light thereby obtained 
appears to be greater, the committee consider that ibis advis- 
able lamps of larger candle-power should not be fixed low. To 
get a satisfactory arrangement for street-lighting, the lamps 
should be of a height that they give a good diffused light, and 
are well above the line of vision. 

55. Making due allowance for the above facts, the committee 
find that gas lighting has considerably improved by means of 
high-pressure lamps, but aithough these advances have been 
made, so long as the price of the electric arc lamps does not 
exceed a certain amount, the cost of lighting by means of the 
ordinary direct-current arc lamps should be more economical 
than by the high-pressure gas lamps. 

54. The committee also find that considerable improvements 
have been made with electric arc lighting. This has been 
primarily brought about by ths introduction of a new type of 
arc lamp known as the flame arc lamp." They have had 
some of these erected for their inspection, and tests made on 
the same, the results obtained being very satisfactory. On the 
table showing the results of the Croydon tests No. 8, reference 
is made to one of these lamps fixed on the alternating supply. 
If the candle-power of this new type of lamp is compared with 
that obtained from the direct-current lamp, which is the most 
efficlent at present in use, it will be seen that in the case of the 
former approximately treble the light is obtained for the same 
cost of electrical energy. 

$5. If one of the gas lamps being installed in the city and 
described by their makers as 600 c.p. is compared with the 
sample of the new flame lamp which has been hung in the 
Brighton-road for the committee’s inspection, the candle-power 
of whioh on test is actually 1,400, it will be found that with the 
light from the arc lamp at two and one-third times as much as 
the light from the gas lamp and the price of the electric arc 
lamp approximately half as much again as the gas lamp, the 
price of the former works out at less chan half the price of the 
latter on the basis of light value. The price proposed to be 
charged for the gas lamp installed in the City is, we understand, 
"p 10s., and the price charged per arc lamp in Croydon 
s £18. 

56. The committee would also like to poiat out for tho 
further information of the Council that the rays given off by 
this type of lamp are very satisfactory ia the penetration of 
fogs, they belong of a reddy yellow tendency. On the other 
hand, the high-pressure gas lamp's rays are somewhat similar to 
those of the electrlo arc lamps, which are not so satisfactory for 
lighting purposes during a fog. 


37. The question of whether more effiolent lamps cannot be 
erected to replace those at present in use, so that the borough 
should have the most efficient and up-to-date lighting at present 
known, is a matter which can be dealt with separately, as it does 
not affect the present question. 

48. At the meeting of the Council held on April 17 the 
following resolution was carried: That having regard to the 
heavy expenditure involved in the present mode of lighting 
the borough, the Lightlug and Electricity Committee be 
requested to carefully consider the matter and make such 
suggestions to the Council as may tend to considerable reduc- 
Чор in the cost of street-lighting. 

39. The committee are of opinion that the result of their 
investigations had been to show that, taking all things into con- 
sideration, the system of lighting whioh has been adopted is 
most satisfactory, and they wish further to polnt out that even 
if the balance in its favour has been very small indeed, it would 
yet be in the interests of the Corporation to keep the lighting 
of the borough as far as possible in its own hands, and so 
retain any advantage which may accrue through a larger output 
of the Corporation electricity works. This should carry due 
weight with any deolsion that may be arrived at in connection 
with the matter, as an advantage to any val agers depart- 
ment means, of necessity, an advantage to the whole of the 
ratepayers. 

40. The examination of each year's working shows that the 
average cost of supplying electric light has been graduall 
reduced, and, therefore, the committee feel that the Counc 
should assist them as far as they are reasonably able to do to 
increase the output of the works, as by so doing it would be 
conducive to lower cost of production. 

41. The amount spent on street-lighting by the electricity 
department amounts to £13,552, and the annual charge on the 
amount for interest and sinking fund amounts to £813. 

42. The committee have, from time to time, given reductions 
to all classes of consumers, and they now recommend that arc 
lighting be reduced by £1 per lamp per annum as from Sept. 29. 


July 13, 1905. D. B. MILLER, Chairman. 


To this report the two gas companies have replied under 
the date of 15th inst. by a letter which we abstract as 
follows : 


Gentlemen, — The directors of the Croydon and South 
Saburban Gas Companies have had their attention drawn to 
а report on street-lighting, dated July 13 last, by your Electrical 
Committee. 

We are instructed to appeal to your sense of justice to allow 
us to pat the case from another point of view, believing that 
your desire must be to have the streets lighted in the best 
manner at the lowest cost. We desire to prove by this reply to 
your committee's report, and by practical experimenta to be 
carrled out with your permission in suitable positions in the 
borough, by each company at its own cost, that incandescent 
gas lighting is the most effiolent and much the cheapest street 
illuminant. Our directors desire to point out that, to obtain a 
fair view of the matter, the Council should treat the report as 
a statement of an electrical department anxious to maintain 
and extend its business, and should accordingly reserve judg- 
ment till the following facts have been considered. It may also 
be remarked, with reference to the note after Table IT. at the 
end of the report, that it is the practice of the companies to 
maintain the mantles in good order from day to day—fresh ones 
being fixed as required. The conditions in which they were 
seen was, therefore, their normal state. 

The report states that lighting by electricity is considerably 
on the increase, and several towns have now no gas lighting in 
the streets.” As the towns are not named, nor the particulars 
given, that statement can only be dealt with generally ; but it 
may be assumed that these are places where the electricity 
supply is owned by the respective towns and the gas supply is 
by companies. It by no means follows that to light the streets 
in the most efficient manner, and at the lowest cost, has been 
the paramount consideration in these cases. It is most probable 
that electric lighting has been adopted or extended, on con- 
siderations such as those set forth in your committee's report, 
in order to obtain an increase of business for the electrical 
department. 

If in the towns referred to electricity and gas were both 
supolied by companies, and the former had been adopted in 
fair competition, the statement of your committee would have 
been difficult to answer; but it so happens that in both the 
important cases mentioned—viz., Paris and London—where 
both lights are supplied by companies, electric street-lighting, 
as admitted in the report, is losing ground. Your committee 
tried to explain that electric lighting is not making satisfac- 
tory progress in Paris by stating that the prices charged are 
very high " (no doubt because the price of electricity is high 
enough to pay expenses); but they omit to state the fact that 
the price of gas in Faris is also much higher than in Croydon. 


The letter then deals with the city of London experi- 
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mente, which have been explained in detail in our columns, 
and hence deleted, and then goes on as follows: 


To return to the report, certain tables are given in which are 
set out various particulars of the number, distance, candle- 
power, and the cost of flat-flame and incandescent gas lamps 
aud arc and Nernst incandescent electric lamps. As to the 
Nernst electric lights, the report says these are charged at the 
same rate as the gas lamps." Bat it does not say that this is а 
pering rate, there being little doubt that there is a considerable 
oss. Moreover, these lamps are only 72 yards apart, against 
105 yards for the gas lamps. Then it is sald ‘‘that the Nernst 
lighting comes out slightly more advantageous than gas,” and 
the Council are advised to light the side streets by means of 
their own supply ” in this way, which is certainly less efficient 
and more costly than gas if a paying price is charged. 

The first table gives the position in 1894, when batswing flat- 
flame burners of about 15 с.р. were exclusively used, and the 
lamps averaged the extreme distance of 118 yards apart, the cost 
averaging £50. 88. per mile. 

There appears to be a serious and misleading error in the table 
relating to 1904, which greatly understates the distance apart of 
the gas, slightly understates that of the Nernst lamps, and over- 
states that of the electric, as follows : 

Average distances apart. 


As per table. Oorreoted. 
, сынака „ 87 yards .. 105 yards 
Nernat lampe . ERU TH dE s 66 % e 12 ai 
Electric * Фе on oo opoe o am o mo 0000009900 0906 000 000998 9 G9 е = 65 99 one iB) 


The gas lamps are 76 per cent. farther apart than the electric 
arc lamps—that is, there are seven electric against four gas in 
an equal length of street. Probably one reason for this is to 
be found in the necessity of placing the arc lamps in so lofty 
& position, and in the fact that at greater distances the lights 
would cause very unpleasant alternations of light and shadow. 
It is a strong testimony in favour of gas that, with lamps so 
far apart as 105 yards on the average, the borough is as well 
lighted as it is at present. 

In both tables there is a serious omission ; in fact, the infor- 
mation given in the seven columns is scarcely intelligible, and 
is of very little value without the addition of a column giving 
the cost of lighting per mile of street. This, according to the 
figures of the second table, average as follows : 


Incandescent gas in 1904. 2. . = £65 3s. per mile 
Nernst electric .............. oromet s oos е евз, зө, 4. 78 1 ii 
ID lal gem t 497 5 „ 


Moreover, these figures are unfair to gas, inasmuch as they 
are calculated on the assumption that the hours of lighting are 
the same for gas as for electricity ; the fact being, however, 
that while each gas lamp is alight throughout the hours of 
darkness—that is, some 3,980 hours out of the 8,760 in each 
year—the electric lamps are extinguished at varying hours, 
many of them at 11 o'clock or midnight. 

The cost of lighting has been more than doubled over the 
entire borough by the adoption of the electric light in about 18 
miles of streets out of a total of 145 miles—that is, gas costs less 
by £438 for 127 miles than electricity for 18 miles. 


127 miles of gas cost in 1900... 4 . - £7,062 
" Nernst eleotrio .......— .sssescersacconsseseseees . £288 
14 „ arc eleotrio.......... ео аа s.o 7,212 
—— 7,500 
Di fference [EE 6 me ean ete ee (EK AK AE- EK © 6-6 OOS ове о = ео 690 Че oan 0 Ee Ot о [ ad £538 


The cost of electric lighting is given as £7,500 for the year 
1904 ; but in one paragraph the capital cost of the installation 
is given as £13,582, and it is stated that the annual charge 
for interest and sinking fund amounts to £813,” which is not 
included in the £7,500. That figure should, therefore, be 
increased to 58,515. This makes the cost of lighting 18 miles 
of streets electrically exceed by £1,251 per annum the cost of 
lighting 127 miles by gas. 

The report says: The correct basis on which to compare 
the relative cost of different types of lamps is the average total 
cost per candle-power per annum.” The committee cannot be 
aware of the difficulty and uncertainty of making photometris 
tests in the streets, and of the small practical value they have 
when made, or they would not have penned that sentence. Mr. 
Morton, the chairman of the City Streets Committee, gave a 
much better and a really intelligible basis in his speech at the 
meeting on May 4 of the London Corporation. e aid, In 
his opinion the best test of good lighting was a man's own 
test—that was to say, for & person to himself ascertain which 
illaminant was best to see by." This was practically 
endorsed by Mr. Williams and by Mr. Cooper in following 
speeches. 

According to Table II. the average candle-power is given, for 
what it is worth, at 859 candles per mile of street for gas, and 
10,537 for electric aros. Either the one is woefully deficient or 
the other is scandalously extravagant. What is the use of a 
comparison of costs based on candle-power per annum when, 
according to the figures given, to effectively light the streets by 


one kind of lamp 10,000 candles must be provided per mile, 
against 800 with the other. Thiugs that differ to such an extent 
cannot he compared by saying that the ex'ravagant one costs 
only 11:328d. while the enormovsaly cheaper one costs 15`8624. 
per candle-power per annum. Note the exactitade of these 
figures—to three places of decimals of a penny. In fact, the 
cheaper article in this case is much the dearer, for no man 
in his senses would think of buying 10,000 articles at 11d. 
each when 800 of another kind at 15d. would answer his 
parpose. 

„The proof of the pudding is in the eating, and the proof 
of the lighting is in the seeing. Will the Corporation set apart 
a certain representative length of street or streets in the districts 
of the respective companies, and allow them to light them with 
incandescent gas, high pressure or otherwise, or both, as the 
Corporation may decide, with or without a limit of price per 
mile of street, and in a manner which, if adopted by the 
Council, would represent to the ratepayers an annual saving 
equal to at least a rate of 14. in the E, and which it is con- 
tended would compare favourably with present electrio arc 
lighting. If so, the companies will be glad at their own expense 
to supply and fix columns, lanterns, and burners, to effeotively 
light the places selected, and remove the same after a trial of 
not less than six months, if not approved ; but if the Corpora- 
tion wish the lighting continued, they shall pay to the oom- 
panies the cost price of the installation—these being the 
conditions offered to the City Corporation in connection with 
Southwark Bridge. 

lo the report it is stated that, ‘‘in aiming at the best lighting 
cf the streets, it is far better that the lamps should be 
suspended fairly high up, so that the light will be properly 
diffused, and that it should be out of the line of vision of 
pedestrians.” This presumably refers exclusively to electric 
arc lighting, as only these lights are suspended. The 
principle enunciated is contrary to all experience and practice 
in gas lighting. Gas lights of moderate illuminating power, 
10ft. or 12ft. from the ground and fairly near together, give a 
resolt in uniform illumination which is most nece for the 
efficient lighting of the streets, and which is utterly unattainable 
by electric are lamps. 

The report recommends an extension of the arc lighting in 
order to increase the output of the electricity works, though 
nothing definite is said about the profit of sodoing. But making 
the improbable supposition that some small profit may be made, 
it cannot be right to call upon the ratepayers to pay another 
£7,000 a year for electric lighting, less the fraction saved by 
abolishing gas, in order to increase the output of the electricity 
works at little or no profit, or possibly at a loss. 

If the Corporation contempiate spending £500 a mile per 
annum for public lighting by electricity when it can be more 
efficiently done with gas at less than half the cost, the gas com- 
panies make the request that the decision be delayed until after 
the proposed experiment has been made. 

(Signed) CHAnLES M. Онвем, 
Secretary, South Suburban Gas Company. 
WILLIAM W. TorLEx, 
Seoretary, Croydon Gas Company. 
Sept. 15, 1905. 


PERSONAL. 


The Swindon Town Oouncil have increased the salary of Mr. J. @, 
Griffin, the electrical engineer, from £500 to £325 per annum. 

The Mansfield Town Oouncil have inoreesed the salary of the 
assistant engineer, Mr. B. Sankey, from £140 to £156 per annum. 

Mr. W. A. Toppin has been appointed superintendent of the meter 
and installation department of the Greenock Corporation at a salary of 
£130 per annum. 

Mr. J. R. Salter is engaged as consulting engineer to the Heywood 
Town Oouncil in the supervision and completion of the Hopwood 
section of the tramways. . 

The Epsom Urban District Council have voted their electrical engi- 
peer, Mr. H. F. Foster, £10. 10s. for extra services rendered by him 
in connection with the waterworks pumping scheme, 

Mr. F. Schofield, the traffic mansger of the Bradford City tramways, 
has been presented with an illuminated addrese, a barometer, iud а 
cheque, on the occasion of his leaving Bradford to take up the manager- 
ship of the Leyton tramways. 

Mr. P. A. Locke, senior chargeman at Plymouth Corporation elec- 
tricity works, has been appciated chief lecturer in electricity under 
the education authority of Bolton, Lancs. Mr. Locke has been senior 
chargeman at Plymouth for five years, and hes for some time been 
lecturer in electricity at the Plymouth technical schools, 

The Burnley Corporation Electricity Committee have appointed Mr. 
James E. Starkie, A. M. I. E. E. (subject to the approval of the Oounci)), 
to the position of borough electrical engineer in succession to Mr. 
Birkett, who resigned in May last to tske up & similar position at 
Southend-on-Sea. Mr. Starkie has been engaged at these works about 
four years, the last three years of which he has been chief assistent 
engineer, 


424 THE ELECTRICAL ENGINEER, SEPTEMBER 22, 1905. 


LEGAL INTELLIGENCE. 


COLLISIONS. 


At Wood Green Oounty Oourt James Ohiloott, motor neet, 
Hendon, brought an action against the Metropolitan Electric Tram- 
ways Oo. to recover £91. 10e. for personal injaries sustained and 
damages in connection with a oollison, 

PLAINTIFF stated that he had been repeiring a motoroar, and on 
April 6 wend out to test it. The owner and another gentleman were 
in the car, Just as they got upon the tramlines in Edgware-road the 
engine of the car stopped and he got out to start it. An electric car 
was approaching and a signal was given for it to stop. It did ease 
up partially, but forged ahead sgain and smashed into the back of the 
motorcar, pitching witness against the wheel of one of Messrs. Oarter- 
Paterson’s vans, He was injured so badly that he was confined to his 
bed for a fortnight; he could not resume work for a month, and he still 
felt the effsota of the accident, 

Mr. MANSFIELD, clerk and surveyor to the Kingsbury District 
Council, stated that he saw the signal given to the tram driver to stop. 

Several witnesses for the defence stated that the motor ran abont 
the leng h of à tram in front of the electric car and stopped. The 
collision was an accident and unavoidable. 

His Honovuk considered the accident was brought about by the driver 
of the tramcar proceeding at a greater rate than he ought to have done 
and not checking his speed before the collision ocourred. The verdict 
would be for plaintiff, with 40 guineas damsges and costs. 


At Wood Green Police Court Wm. Oharles Wingate, an electric 
tramoar driver, was summoned at the instance of the police for 
wantonly driving a oar. 

Р.О. Y stated that he saw defendant driving his сат along the 
Green-Javes naar Turnpike-lane, Horns y. Не collided with a cart 
laden with olay, which had the effeot of knocking the horse down and 
throwing the vehicle upon ths footway. The cart in turn collided 
with a coster’s barrow just in front, the oooupant of which was thrown 
x and slight'y injared. Defendant did not ring his bell and did not 
pull up. 

THomas KEEN stated that he witnessed the affair. The car was 
travelling 10 miles an houc and the carb was '' making its way off the 
tramlines" when they collided. What surprised him was that the 
defendant did not pull up. 

Жм. KITCHENER, driver of the cart, stated that without any 
warning whatever the tram struck his cart. No bell was rung. 

JoHN EDEN, of Park Ridings, Hornsey, owner of the barrow, 
corroborated. 

Mr. HvoHzs submitted that the affair was а pure accident. The 
summons was for ‘‘ wantonly driving”; that meant wilfally, if any- 
thing at all. Therefore, it must be proved that the driver was not 
guilty of a lack of jadgment, but that it was a wilfal and wanton act. 

DEFENDANT (sworn) stated that he n the bell four times, Just 
as ke was paesing the driver of the cart pulled out to pass the barrow. 

JAMES WILLIAMS, of 60, Lordship-lane, Wood Green, said he was 
in the engineer's department of the Middlesex County Oouncil. He 
was in the car on the day in question, and he heard the gong sound 
two or three times. As the tram was passing by the cart turned out; 
a collision wag unavoidable. It was а pure accident. The constable 
went to the dziver three times and told him he was to blame. Witness 
interfered and told the officer that he was not justified in saying what 
he did in the presence of ns who might be called ве witnesses. 

The Magistrates held that '' wanton driving" had not been proved, 
and, therefore, dismissed the case. 


ALLEGED LONG-FIRM FRAUDS. 


At the Guildhall on Tuesday, before Mr, Alderman Burnett, William 
Leslie, 40, described as sn electrical engineer, and Alice Frances 
Oheesman, 24, a typist, were charged with conspiring, with others in 
custody, during the months of May, June, and July, to defraud 
Messre. Strode and Oo., of St. Paul's.churobyard, and other firms. 
Particulars of the case have already appeared. 

After heaxipg further evidence Mr. Alderman Burnett remanded the 
prisoners until to-day. 


COMPANIES’ MEETINGS AND REPORTS 


DICE, KERR, AND CO. 


The report for the year ended June 30 last, to be submitted to the 
meeting on the 28th inst., states that the profits earned during the 
12 months amounted to £85,007. Oat of this had to be paid 
debenture and losn iuterest and trustees' fees, and there hss been 
reserved the sum required to pore for the premium payable on the 
redemption of the present debentare stock. These items absorb 
£14 853, leaving a balance of £70,154, t» which must be added the 
profits brought forward from last year—namely, £59,922—making а 
total of £110,076 available for appropriation. It is proposed to carry 
to a epecial reserve for extensions of manafactories or replacements of 
machinery, etc., or epscial depreciation of same (referred to below) 
£23,389, to pay a dividend of 10 per cent. on the ordinary shares, 
and to carry forward £42,388. Daring the past year the Company has 
beeu fully employed on important contracts both at home and abroad, 
and the manufacturing departmenis have been kept busy. The 
proepects for the current year are encouraging, although the directors 
think it right to draw theattention of the shareholders to the severe 

o) mpetition which exists in all branches of the business. The directors 


called attention last year to the fact that the reserve to be set aside, 
under Oleuse 31 of the trust deed, had then reached the limit of 
£150 000 prescribed by that deed, and they now desire to draw the 
attention of the shareholders to a new reserve which hss been begun. 
In the previous balance-sheet there was shown a special reserve of 
£32,611, and the directors propose to transfer £16,611 from this 
reserve and add to it the sum of 225 389, so as to bring the total 
amount up to £4C,000, this reserve to be set aside for the specific 
purpose of extensions of manafectories or replacements of machinery, 
eto., or special depreciation of the ssme. 


MEXICO ELECTRIC TRAMWAYS. 


The report of the directors of the Mexico Electric Tramways for 
the year ended Dec. 51, 1904, states that the result of operations, 
after charging interest on the debentures of the Compañia de Ferro- 
carriles dei Distrito Federal de Mexico, and after payment of the 34 per 
cent, guaranteed on the share capitel of that company CA the 
terms of the lease), showa a net fit of the sum of 676dol., 
which, at the rate of exchange of 222d., gives the sum of 245,004 to 
be carried forward to the credit of the London profit and loss account. 
The interest received on the debentures of the Compania de Ferro- 
carriles del Distrito Federal de Mexico (4,000,000dol. of which is held 
by this Company) snd the dividend declared by the Compania de 

errocarriles del Distrito Federal de Mexico on its share capital 
(all of which is held by this Company) is then added, and, after 
char, expenses and obligations, etc., sgeinst the same, a 
net псе is shown to the credit of profit and loss account 
of the sum of 255,896, which, added to the balance brought 
forward from last year of £5,728, gives the total sum of 
£59,625. Oat of this sum the usual dividend of 6 per cent. has 
been paid on the preference shares, amounting to £50,000, and a 
depreciation reserve account has been credited with the sum of £15,000, 
leaving a balance of £14,625 to be carried forward to next year’s 
account, Daring last year the La Piedad mule line was reconstrnoted 
and opened to electric traction on Mey 30, and also during that year 
the reconstraction work to elestric traction was commenced both on 
the Tacuba and А!хзаро! 21100 line, and also on the Peralvillo New — 
Rastro mule line. To meet the requirements of these new lines and 
the traffic generally, 28 new passenger cars were added to the Oom- 
pany's equipment. Ia addition to these, four new express cars, 12 
exprese wagons, and 25 freight cars were also added to the service, As 
already jen ted to the sharcholders, during the year 1904 the раг. 
chase of the Mexican Traction Oo.’s intereste was concluded. 
company was the owner of an important town line, called the Baños, 
and slto possessed many other street concessions in the new quarter of 
the town, all of which now form a valuable addition to the system. 


NEW COMPANIES REGISTERED, 


British and Continental Traction Syndicate, 
Ospita), £500. Object as indicated by the title. 
63, New Broad-street, E. O. 


Lien Registered. 


Beberlein Company, Limited (Makers ef Eng and 
Electrical Supplies, eto., London). — Issue on Sept. 1 of £270 deben- 
tures, part of a series created Feb. 29, 1904, to secure £2,500, charged 
on the company's under t ih iog and property, present and future, 
including uncalled capital. No trustees. Total amount previously 
issued of same series, £21,280. 


Limited (85,791). 
Registered office, 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Florianopolio (Brazil) —The Municipality require tenders for the 
lighting of the town by Oct. 2. 

Spain.—The Arsenal Authorities require tenders for a quantity of 
copper and lead in sheets and bars, Tenders by Sept. 27. 

Martorell (Provinoe of Barcelona, Spain) —The Municipality 
require tenders for public electric lighting. Tenders by Sept. 28. 

Pontypridd.—The Urban District Council invite tenders for 

Section B) overhead equipment for tramways ; (O) cables for tramways, 
enders by noon on Sept. 30. 

Burton-upon-Trent.— The Oorporation invite tenders for the 
supply and laying of feeder cables, conduits, and other works in con- 
nection therewith. Tenders by noon on Sept. 25. 

Bishop's Stortford. —The Urban District Council invite tendesr 
for lighting such of the public streets as are at present lighted, for two 
or three years from Sept. 50. Tenders by 4 p.m. on Sept. 26, 

Wemyss (Sootland).— Tenders are invited for the construction of 
the permsnent way of the Wemyss tramways. Tenders to Mr. Stephen 
Sellon, 56, Victoria-street, Weatminster, by 12 noon on Sept. 27. 

London, E.C,—Tenders are invited for supply and delivery of 
electric plant and materials to the East Indian Railway Oo. Tenders 
to Mr. O. W. Young, secretary, Nicholas-lane, London, E.O., by 
12 noon on Sept. 27. 

Paris —The Colonial Offics, 4 rue Jean Nicot, Paris, require 
tenders for galvanised iron wire for the Indo-Ohina telegraph servioe. 
Tenders by Oot. 10. Specification from Inspeotion Générale des 
Travaux publics, room No. 146, at above address. 

Manchester. —Tenders are invited for the electrical installation of 
the new chief fire station and police station, London-road, Fairfield- 


THE ELECTRICAL ENGINEER, SEPTEMBER 22, 1908. 


425 


street, and Whitworth-street, Manchester. Tenders to the Chairman 
of the Watch Committee, Town Olerk’s Office, Town Hall, Manchester, 
by 10 a.m. on Sept. 27. 

Langho (near Blackburn).—The Ohorlton and Manchester Joint 
Asylum Oommittee invite tenders for the supply and fixing of the 
кше: telephones and electric bells at the new colony for epileptics 
at Langho, near Blackburn. Tenders to the Olerk, Ohorlton Union 
Offices, All Saints’, Manchester, by Ost. 3. 

London, 8.W.—The London County Council invite tenders for the 
manufacture, supply, and delivery of 34 steel single-deck tramoar 
bodies; maximum traction swing bolster trucks for 54 electric саге; 
complete electrical equipments for 34 cars ; or, alterr ade i 34 steel 
siogle-deok cars, with trucks and equipments complete. Tenders by 
10 a.m. on 29th inat, 

London County Council —The London Oounty Oounoil invites 
tenders for the manufacture and lsyipg of (a) 56 miles low-tension lead- 
covered, paper-insulated cables, 20 miles дгу-ооге telephone cables, cast- 
iron feeder pillars, etc.; (>) 24 miles extra high-tension three-oore, 
lead-vovered, paper-insulated cables, eto. Tenders to Mr. d. L. Gomme 
clerk, by 10 a.m. on Oot. 3. See advertisement in last issue. 

Erdington.—Tenders are required for the construction of Section 
No. 1 of the Erdington tramways, comprising the laying of the per- 
manent way, incla copper bonding, wood block paviog, and other 
works incidental to the leying of about 24 miles of double-track tram- 
way, for the Tramway Committee, Tenders to the joint engineers, 
Mr. Robert Green (of Messrs. Pritchard, Green, and Оо.), of 37, 
Waterloo-street, Birmingham, and Mr. Herbert H. Humphries, engi- 
neer to the Council, Public Hall, Erdington. 

Municipal Board of Mussoorie (India) —Ihe Municipal Board 
invite tenders for the supply, delivery, and erection at sites, in con- 
plete working order, of the following plant: (a) steel power pipes; (b) 
water-motors; (c) alternators with exciters ; (d) switch with 
instruments and spparatus ; (e) transformers ; (f) induction motors ; 
(д) pumps ; (Л) workshop machines, A's» for tbe supply and delivery 
of the following : (a) bare copper wire for overhead mains ; (5) insulato:s 
and lightning arresters ; (c) arc and incandescent lampe ; (d) telephone 
equipment; (e) workshop tools; (J) general stores, Specifications, 
form of tender, and general conditions can be obtained on application 
to Mr. C. H. Shanan, municipal electrical engineer, Municipal Office, 
Mussoorie, India (telegraphic address, Shanan, Mussoorie), on payment 
of a deposit of Rs.75 (£5), which amount will be returned on receipt 
of a bona fide tender, Tenders by Oot, 23. 


RESULTS OF TENDERS. 


Foreign Contract.—Miessrs, Thomas Piggott and Co. have secured 
an order for 17 of their patent stamped steel tanks for South America. 


Croydon. —The Corporation have accepted the tender of T. Hardin 
Ohurton and Oo. for the supply of single-phase induction motors an 
centrifogal pumps. 

.—The Town Council have decided to order from Dick, 
Kerr, and Oo. a 200-kw. engine and dynamo in place of the set remain- 
ing t» be delivered by them. 

Caerphilly.—The Urban District Council have accepted the tender 
of Johnson and Phillips, of Old Ohsrlton, London, at 23,247. 16». 5d., 
for electiic lighting the distriot. 

Hammersmith.—The Borough Oouncil have accepted the tender of 
the Mein Doar Oo. for supply of bet through · and - through 
steam coal up to March, 19(6, at 158. 91. per ton, delivered at wharf. 

Neath.—The Rural Dist:ict Council have affixed tbe seal of the 
Oouncil to a number of documents in connection with the electric 
lighting undertaking, including contracts with Oallender's Oable 
Construction Co. at £8,449. 17e, and Johneon ard Phillips at 
£9,535. 178, 9d. 

Fulbam.— The Guardians have accepted the following tenders for 
the supply of 5 COO tons of steam ооа] to the electricity department : 
Oharrington, Selle, Dale, and Oo., £1,191. 12s. Ad., 2,000 tons; 
Orynant Oolliery, £716. 13s. 4d., 1,000 tons; Oory Bros. and Oo., 
2104. 3s, Ad., 1,C00 tons. 

Taunton.—The Town Oouncil have accepted the tender of Baboook 
and Wilcox, at £1,460, for a new boiler, fitted with saperheater and 
economiser, also high-pressure pipe extensions and sundry ironwork ; 
and that of O. Goodland and Sons for the supply of 2,560) tons Main 
colliery coal, at 133. 114d. per ton, for the eleotricity works. 

Ebbw Vale.—The District Oouncil have accepted the following 
tenders in connection with the installation of electric street-lighting ; 
W. T. Glover and Oo., £3,708, cables ; R. Blackwell and Oo., £6,159, 
over head wires; Electric Glow Lamp Co., £583. 4s. 6d., street lampe ; 
or Nernst lampe, £643. 12е. 6d. ; Reason Manufacturing Oo. and 
Messrs. Rumney, meters. 


Institution Journal. —The Journal of the Iastitution of Electrical 
Eogineers (part 175), edited by tne secietary, Mr. G. C. Lloyd 
(Mesera, Е. and F. N. Spon), oon taios The Eddy-Carreot Brake for 
Testing Motors," with discussion, by Mesers, D K. Morris and G. A. 
Lister (Birmingham Local Section); Alternate-Ourrent Motors in 
Industrial Service." with discussion, by Mr. P. D. Ionides (Glasgow 
Local Section); E. M. F. Wave Forme, by Mısra, E. A. Biedermann 
and J. B. Sparks (Students' Section); The Present Electrical Equip- 
ment of the London County Oouncil Tramways,” by Mr. J. W. Auson 
(Students’ Section); '‘ Application of E eotrioity to Mines,” by Mr. 
A О. Anderson (Birmingham Local Section) ; '' Electric Heating: Its 
History and Development,” by Mr. A. E. Jephson (Students' Section); 
„Equipment of a Generating Station, with special reference to the 
Chelsea Station of the Underground Electric Railway,” by Mr. R. F. 
Obaffer (Studenta' Section). | 


BUSINESS NOTES. 


TRACTION. 


Nottingham.—An immediate commencement of the Sneinion tram- 
way is promised. 

Birmin —Good progress is recorded in the reconatruction of 
the tramways for eleotric traction. 

Leven.—The Town Council have sanctioned the laying of a double 
line from the starting point to the Royal Bank. 

Paisley.—The company Las been requested by the Tramways Oom. 
mittee to provide a through service from east to west. 

Perth.—All the каке machinery is in readiness, and some 
trial trips will probably be made on the new cars jn а day or two. 

Geneva Tramways Co.—The treffi: receipts for the month of 
даш! were £8,958, being an increasf of £106 over the corresponding 
period of last year. | i 

Leith.—Oolonel von Donop last week inspected, on behalf of the 
Board of Trade, the section from Pilrig to Newhaven; and expressed 
satisfaction with it. 

London United Tramway Co.—A petition having the signatures 
of 359 residents and ratepayers has been presented ag dast the Rich. 
mond-road extension. | 

Ramsgate.—It is reported that, as the result of the recent 
accident, expert motormen are being put on the cars to take charge 
while descending dangerous hills. 

Devonport.—Mr. J. W. Endean, who recently resigaed his pcsition 
as manager of the Devonport and District Tramways Oo., has teen 
arrested on a charge of emb zzle ment. 

Chatham. —The Town Council have reosived a l«t*er from the light 
railway company stating that the extension to Rainham will not te 
proceeded with until after the winter. 

Motor- Bus Schemes — It is reported that several new schemes are 
about to be launched. They provide for linking up coast towns in the 
South and the E:sst of England and in Wales. 


Lowestoft.— The surveyor has been ina ttuoted to submit an estimate 
on the cost of converting St. Peter's-atreet to double line. The quest on 
of laying a double line in the High-street has teen deferred. 


Anglo-Argentine Tramways Co —At a Board meeting an interim 
dividend of 3s, per share, free of iacome tax, was declared on the 
ordinary shares of this company on account of the profits for the year 


Greenock. —The Board of Trade, on application by the Oorporation, 
has awarded the sum of £602. 183, 9d. as share profits due by the 
tramways company under Article 5 of the Oorporation lease for the 
year ending Deo. 31, 1902. 

The Underground.—The prcoess of displacement of the steam 
trains by the electric looomotives is proceeding apace, and it is stated 
that the firet-mentioned form of traction will entirely disappear from 
the system within a couple of months. 

Thornaby.—The Town Oouncil have decided to press u the 
Imperia] Tramways Oo. the necessity of proceeding with the doublirg 
of the lines between Thornaby and Middlesbrough, a: provided for in 
the resent Act obtained by the company. | 

Leicester.—The inquest on the body of Mrs, Hentcn, who was 
killed by an eleotric tramoar, resulted in a verdict of accidental death, 
the coroner remarking that there was no reason to suppose that the 
driver did not pull up as quickly as possible. 

Cardiff.— At the meeting of the Electricity Committee it was 
reported that the a:s:ssment, of the tramways had been in oreased by 
200 per cent., representing an additional £2,000 in rates. It was 
decided to communicate with the town clerk, 

Motor 'Buses as Railway Feeders.—4At the half-year.y meetin 
of the Glasgow and Sonth-Westera Railway Оо. Mr. Patrick Can 
(chairman) announced that the directors had placed orders for numerous 
рше nger road moto's, which they hoped would act as feeders to the 
railway. 

East Ham — At the meeting of the Boroogh Ооппой а res lution 
wae submitted that, irstead of the balance of £2,612 on the trams 
being placed to reserve, a eum equal ї› а peany rate should be devoted to 
the general district rate. After some discussion the matter was refened 
to committee, 

Pontypridd.—At the meeting of the Urban District Oouncil a 
number of tenders were opened for the construction of the permanent 
way of the tramroad tə the jaaotion at Hafod with the proposed 
Rhondda tramways, and they were referred to Mr. R. P. Wilson, the 
Oouncil’s consulting engineer. 

Dundeo,—It was inadvertently stated last теск that the оса! con 
sumption had been brovght down to 1 881. per unit. The figure 
should have been 188 1. per unit, The meidents along Victona-:oad 
and the neighbourhood have prepared a petition strorgly urging an 
extension of the tramway in their district, 

Llandudno Light Railway.—The promoters have obtained an 
extension of time for constructing their system uatil Deo, 31 next 
year. The Board of Trade stipulat that the line shall be open for 
traffic by that date from Rhos Road to Llandudno, a distance of about 
four miles, The Board intimate that, failing compliance, the order 
will be suspended. 

Birmingham and Midland Tramways.—The receipts of tle 
Birmingham and Midland and City ot Birmingham Tramways show 
a decrease owing to the omnibus receipts of those companies having 
hitherto been included. The omnibus businese has been sold to 
the Birmingham and Midland Motor Omnibus Oo., which ig an 
associated company of the British Electric Traction Qo, | 
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Piccadilly, eto, Railway.—On Monday lest the directors of the 
Great Northern, Piccaduly, and Brompton Railway inspected the new 
dars designed for use on this system. Owing to the restricted space 
available in the tunnels, the roof is rather low-pitshed, but the cars 
are roomy and comfortable. The body of the car is built of steel, and 
the interior woodwork has been rendered non inflammable, 


Hastings —The sub-station and car-shed which are in course of 
erection at Bulverhythe are nearing completion, and as the lines are 
already laid from the end of the wood paving at West Marina to 
Berhill, and in Berhill itself, the company contemplate commencing 
a service between Bexhill and Bopeep in а day or two, without wait- 
ing for the completion of the front live. The compsny have applied 
to the Oornoration for sanction to Sanday running, and it is probable 
that a plébiscite will be taken. 


Tram Tokens.—At a meeting of the Tramways Committee of the 
Newcastle Oorporation a report was presented from the manager 
respecting the giving of tram fbkens to officials connected with the 
various departments of the Corporation. It was stated that the tokens 
had been used otherwise than for the Corporation purposes. The com. 
mittee decided that the tokens should stil ba given out, but on 
condition that they were not used on Sundays, and only when the 
bearers were on Corpora tion business. 


Hythe.—At a meeting cf the Town Oouncil a letter from the 
Traction Corporation waa submitted, offering t» construct a tram- 
way on the Kingsland system through Hythe, Folkestone, and 
Sandgate. The company estimate the cost st £110,000, which would 
have to be raised by the local authorities. It is suggested by the 
company that the capital cost of a generating station should be 
avoided by taking energy from the local supply company, provided 
that it can be obtained at a cost not exceeding Id. per unit. 


Isle of Man.—The eleotrio railway which rans from Laxey. in the 
Isle of Man, to the summit of Manxland's highest mountain, Snaefell, 
experienced last week the first accident since its formation. Anup car 
had stopped about a mile out from Laxey owing to something having 
gone wrong with the connections, Two down cars were pulled up in 
consequence close to the spot, but the driver of a third car, roundi: g 
a curve at 12 miles an hour, did not ође: va the block ia time, and bis 
car crashed into the stationary vehicles, which were ruehed along the 
line for a distance of 60 yards. Som» of the pasi:eng:ra sustained 
slight injuries by jumping from the oars. 


Bradferd.—The eub-committee of the Tramways Oommittee 
appointed some time ago to inquire into the mansgement of the 
city tramways, consequent upon certain criticisms which were made, 

shortly present their report. The findings of the sub-committee 
are declared to be wholly favourable to the Bradford management. 
Not content with mere investigation of the system of control, the sub- 
committee have gone far afield in order that they might obtain data 
for comparisons, and the result is that Bradford comes out exceedingly 
well, The report is stated to represent the almost unauimous view of 
the sub-committee, 

Swansea. — А fatal accident occurred last week, when Mr. A. E. 
Elcock, a visitor, fell against one of the Port Tennant trame, and 
succumbed to his injuries, The car was proceeding slowly, as it had 
only pulled up 20 yards before, and jast as it was passing the man fell 
against the side of the front of the car, and waa knocked back into the 
road, The wheels did not pass over him, but it was evident that his 
ipjaries were serious, and the ambulance was sent for from St. Thomas 
police station. Оз tbe arrival of the police the irjared man was 
uaconscious and biceding freely from the nose and mouth eni а wound 
on the right temple. He was conveyed to Swansea Hospital, where he 
expired shortly after. 

Burslem.—At the meeting of the Town Oouncil it wis reported 
that the Tramways Sab committee hed received a letter from the com. 
pany requesting permission to lay 30 yards of tramway on Ohell road, 
in the borough of Burslem, being a continuation of the Ohell.street 
tramline from the borough of Hanley. It was recommended (a) that 
the extension be allowed subject to all agreements and conditions at 
present sff-cting the tramways, and to the roadway between the oar 
rails and the kerb on the west side being paved with suit able setts on 
a fonndation of cement not less than біп. thick to the s. tisfaotion of 
the borough su: veyor; (b) that the tramway company be req ested to 
coneider the question of introdacing 4d. stages between certain points. 
The recom mendations were confirmed. 


~ Belfast Street Tramways Co.—The secretary of the Belfast Street 
Tramways Oo. bas issued & notice stating that the company is now 
prepared to make a further :eturn of 163. per share on the ordinary 
shares, and shareholders may receive the amount due upon surrender 
of the share certificate at the company’s office on Ost. 11 or 12. The 
final payment cannot be made until some outs'anding matters have 
been settled, and as some weeks must yet elapse before that can be the 
case, it is considered best to make a farther return of 15s. per share, 
and against this payment the share certifioste will have to te sur- 
rendered. A cheque wll be sent for the final payment per share, with 
an account of the liquidation. but the amount thereof cannot, it is 
stat-d, now be determined. It will, however, be only a small sum per 
share. 

Rochester — After some correspondence between the Corporation 
and the Ohatham and District L'ght Railways Оо. the latter have 
agreed to extend their line to Del-e Gange a contiauation to Borstal 
being considered a matter for future consideration. Tenders are to be 
called for at an early date. The town clerk reported the result of his 
interview with the solicitors for the company as to the pointe of 
difference in the draft lease, and it was resolved that the settlements 
of the points in difference be agreed to with the exception of Olause 21, 
as to which the committee are of opinion either that a clause shonid 
be inserted that no improvemente carrying a y ted should be adopted 
without the consent of the Oorporation being first obtained, or, in the 


alternative, that it should be made clear that the Corporation are not 
to be bound to take over any such improvements. 


Yarmouth — It has been decided to contribute 29,000 towards the 
cost of the improvement proposed to be made at the Haven Bridge. 
A penny fare is to be established between the Upper Ferry and the 
Barking Fishery Ian, Gorleston, The returns for five weeks ended 
Aug. 31 show: Receipte— Yarmouth section, £2,620. 6s. 5d., net 
increase, £99. 198. bd. ; Gorleston section, 22,240 7s.—total receipts 
for month on both sections, £4 860. 13s. 5d. Passengers carried — 
Yarmouth section, at Id., 413,992; at 2d., 105 427; parcels, 245; 
work people, 585; scholars, 4. Gorleston section, at Id., 161,955; 
at 2d., 186,389; parcels, 1,781; workpeople, 3,097; scholars, 96, 
Aggregete— Y arm: uth section from April 1, receipts, 25,522. 17s. 5d. — 
increase, £237. 4з. 3d. ; psssengers, 1, 140. 250 — increase, 68 752. 
Gorleston section from July 4, recaipts, 23.310. 9a. 51.; passengers, 
480,243. Oa Ost. 1 penny fares will be resumed on the Yarmouth 
trame. 

Aberavon.—At a meeting of the Highways Committee lest week a 
communication from the Board of Trade was read statiog that the 
Огожо officers had returned an opinion that the power conferred on 
the Board of Trade by Section 5 of the Tiamways Aot, 1870, of dis- 
pensing with the consent of a road authority included the cuse of a tram- 
way over the whole of which a local authority had jurisdiction ae such, 
and as to as road authority also, the remainder of such tramway 
being within the jarisdiction of an independent road authority. The 
law officers, therefore, considered that in dispensing with the consent 
of the Glamorgan Oounty Oouncil in the oase of the Aberavon order 
the Board of Trade were acting with their powers, The Board of 
Trade will accordingly ia any similar case arising in the fatare rely 
upon thie opinion of the law officers of the Crown, and not be bound 
by the decision of the Select Oommittee. As a result of this it was 
decided to again support the scheme to be brought forward in the next 
pirliamentary session. 


London County Council.—At a meeting a few days ago of the 
S.uth London Protest Committes on the House of Lords Rejection of 
Tramways over the Bridges, the hon. secretary, Mr. Oouncillor W. 
Westoott, announced that a very large number of new supporters had 
j ined the committe. The Hammeremith Borough Council made 
representations to the Board of Trade and the County Council in favour 
of the adoption cf hardwood as the material for peving between the 
tramrails, and of the overhead trolley system being adopted on the 
portion of the tramway in this borough. The County Council replied 
that they could only accede to the application regarding paving to the 
extent of using wood in the vicinity of churchea and hospitals. As to 
the overhead system, they did not think their Act would permit of this. 
The Board of Trade have apheld the County Oouncil. There isa move- 
ment among the inhabitants fora service from Oricklewood to the Marble 
Arch, and a recent canvass of frontagers showed thet 70 per cent, were 
ia favour of the scheme. 


Mitoham, eto., Tramways.—A good desl of interest is being 
manifested locally in the tramways for connecting the neighbourhood 
with Oroydon, for which the British Electric Traction Oo. obtained 
powers. There are four tramways involved, two being oouneoted with 
a line from Mitcham to Sutton, the remaining two relating to the line 
from Satton to Oroydon. The former will ran via the Mitcham.road, 
under Angel Bridge, to Sutton railway station. The Oroydon line will 
pass through Waddon, Wallington, and Carehalton, to some extent on 
the route followed now by the 'buses, and will terminate at the Grapes, 
or corner of Benhill.street. Oroydon and Mitcham, again, will be con. 
nested by tram, so that the schemes will form а compiets circle. The 
company received the Royal assent to their Bills in 1902 and 19:5, 
and the works are to be completed by July, 1907, and August, 1908. 
The company propose to lay double track throughout, and the Surrey 
County Oouncil and Oroydon Corporation are agreeable, but some of 
the other local authorities favour a single line, contending that the 
road is nat wide enough for a double track. 


Belfast.—Ata meeting of the Tramways Committee the electrical 
engineer reported on the application of the National Telephone Oo. for 
permission to supply 31 of their services by means of overhead croes- 
inge instead of placing them underground. He pointed out that the 
company proposed t» use insulated cables in these services, and that 
being the case the Board of Trade would not insist on guard wires 
being provided. A letter was read from the Post Office authorities 
regarding the alterations пеоеєвзгу to the telegraph wires consequent 
upon the establishment of electric traction, the cost of the work (£399) 
falling upon the Oorporation, and, in view of the fact that the telegraph 
undertaking w.ll shortly paes into the hands of the Post Office, and 
the like ruling would then apply to the telephone wires, it was con- 
sidered by the committe desirable to have the telephone wires put in 
their proper plazes before the advent of the new ownership, so they 
declined to accede to the application of the Telephone Company, but, 
at the same time, they indicated that they would be prepared to 
consider апу iadividusl case where there may be exceptional difficulty 
in giviog the service. 

Portsmouth —At the meeting of the Town Oouncil Oouncillor 
Kimber n.ov-d the adoption of the report of the Tramways Committee, 
recommending that the surplus of £13 550. 9s 3d. shown in the 
balance sheet be carried to а serve fund. As an amendment, Ooun- 
cillor Hemiogway proprsed that £4 000 out of the tramway profits 
ehould be allocated to the rates. This, he pointed out, would be one 
way of alleviating the distress. O.uncillor Dittman, seconding, 
remarked that the time had now arrived when the Corporation would 
do what it promised when it commenced trading. Up to the present 
tbe Oorporation had only handed over £1,000 to the rates. With 
regard to the tramways, enough had been done for fature generatione, 
Alderman Foster pointed out that large sums of money would have 
to be spent on the tramways in the futurs, and he su that 
£95,500 should be the amount contributed, which would be equivalent 
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to a penny rate, while £10,000 might be invested. Oouncillor 
Hemingway accepted Alderman Foster’s suggestion to make his 
amendment read that £3,500 should be allocated to the rates. The 
amendment was put to the meeting and carried by 21 votes to 14. 


Bristol.—At the inquest ощ Morley Gladstone Monks, sged three, 
who was killed by an electric tramcar at Kingswood, the evidence 
showed that the child ran from a shop across the path and into the 
roadway. A witness stated that the child's left shoulder hit the car 
underneath the gravel box, Deceased was knocked down and carried 
slong over 40 yards. The driver was seen to apply the brake, but 
witness did not sse him throw any gravel down. It Керро that 
deceased most have been rolled and pushed about 25 yards by the car, 
and then dissppeared underneath, for when the car eventually stopped 
he was between the metals nesr tbe back wheel. Mr. Sidney E Smith, 
assistant manager to the Bristol Tramways Company, said that he 
visited the place of the accident within an hour of the occurrence, He 
there noticed a quantity of gravel on the track. He afterwards went 
to the Kingswood depót, and carefolly examined the car, He found 
the brakes in good working order. Farther examination showed that 


the get» and cow-catober, eto., were iu better condition than any other 


in the depót, and why they had failed to act during the accident he 
was unable to tel]. The jury returned a verdict of accidental death. 
The foreman added that the jary unanimously attached no blame to 
anyone, but they thought that the company might provide jacks on 


each car, or at certain distances along the routes, in order to lift up 


the end of | the car in case of an accident such as this one. 


New York.—A deplorable accident occurred last week on the 
Manhattan Elevated Railroad, in which 10 passen were killed and 
40 injured. It was between seven and eight o’clock in the morning 
that the accident occurred, and the train was crowded with men 
coming into the city to business along the Ninth-avenue line, 
Fifty-third.street there is a switch, which turns the trains, when 
required, along that street and thence to the Sixth-avenue line, 
Apparently, the sigualman, in error, set the points for the train to 
turn to the left along Fifty-third-street, instead of proceedin 
straight ahead down Ninth-avenue, and then, realising that he ha 


made a mistake, suddenly closed the points, turning the second car 
along Ninth-avenue, There was a moment ' strain between the 
first and second cars, and then the second broke away and ma 
t Ie 

about 30ft., and landed on its end. The impact was so great that 
the carriage was smashed and the lower end was driven in, pinioning 


a somersaul over the low parapet into the street below. 


the occupants in a mess of débris. Some of the passengers were killea 
outright. The third car pulled up with & jerk at the junction, and 
turned oft the line also, but the end caught the corner building across 


the narrow street, and the car hung balanoed between the line and the 


building. The frightened occupants crawled out of the car, gained 
the ledge of the railroad, and escaped. | 


—At the meeting of the Town Oouncil last week it was 


Heywood. С 
decided that the construction of the Hopwood section of the tramways 
be proceeded with in corjanction with the tramways from Heap Brid 
to the cemetery. An application was received from Messrs, Blackwe 
and Co. for an extension of time until Nov. 14, 1905, for the comple- 
tion of the tramways. The TU sent—viz., that en extension until 
Nov. 14 could only be granted s 
approved, The chairman of the Tramways Committee reported upon 
the heads of төше with Rochdale апа Bury, which have practi- 

ttled, 


cally been se 
columns. Mostly the two agreements were the same, but Rochdale 


differed from Bury, inasmuch as while the Bury sgreement was for 


three years Rochdale suggested that theirs should be for two years; 
and Heywood fell into line at once on the understanding that it should 
be optional for them to conclude the sgreement at the end of the two 
years. Oneor two details, however, remain to be settled. Heywood 
contend that the mileage should be tsken the nearest way—that is to 


say, in a direot line from Heywood to Rochdale Town Hall, whereas 


sme of the Rochdale cars ran round by Drake-street. In regard to 
Clause 8, which reads, '' Heywood to Pay & proportion of the interest 
and sinking fund on the арш! oost of the two cars," the chairman 
explained that Heywood would pay interest on the car eee run in 
Heywood borough, and sinking fund on two cars, which ultimately 
should belong to Heywood. If there was any 
unpaid when their agreement with Rochdale fell through, then 
Heywood would have to pay that balance, and the cars would 
become their property on that payment. The sgreement continues: 
"ТГ the agreement is terminated, Heywood to take over the two cars 
and pay the capital cost less the amount contributed towards the 
sinking fund." In reply to a question as to when the new cars would 
run, the Ohairman said that the servioe would probably be in operation 
by the middle of December, perhaps earlier. 

Steel Railway Carriages,—At the invitation of the Brush Elec- 
trical Engineering Oo. a number of visitors attended at the Metro- 
politan District Railway car depót at Mill Hill Park on Monday to 
inspect the first steel railway carriage constructed in thie country, 
Bix steel railway carrieges have been running for more than two years 
on the Central London Railway. These. however, were a product of 
the United Staves, but recently the Brush Electrical Eogiveering Оо. 
undertook to supply an all-steel railway carriage to the Uuderground 
Electric eps a of London for trial service on the Great Northern, 
Piccadilly, and Brompton Railway. The new railway carriage 
has been built to the designs of ‚ 9. О. Ounipgham, M. I. O. E., 
general manager of the Oentral London Railway, who, it is 
stated, has been successful in making several important improve- 
meuts on American practice in the British-made carriage. The 
new railway carriage is claimed to be superior to the standard 
wooden car in three te. The first is its absolute immunity from 
any danger of fire; the second, a considerable reduction in dead 

$; and the third—oconsequential on the second—consiste in the 
108 reduction it will effect in expense of haulage. The Brush 


At 


s regards the Hopwood section—was 


and which have already been referred to in these 


rtion of the oost 


Electrical Oo. estimste that a saving of about 20 per cent. in the 
weight of the standard type of wooden railway ooach will be eff · oted 
by the substitution of steel carrisges. The steel carrisge bnilt by the 
Brush Electrical 3 Oo. is formed of a steel frame with a 
body of pressed and riveted steel abeets, The sides have a slight 
outward curve, and are artittically decorated in rd avd white, 
Its length over platforms is 49ft. 9jin., ite height from rail to 
roof 9ft. bjin., its interior has a perpendicular of 7ft. 6in., 
whilst its extreme width is 8ft. Qin. The seating capacity 
of the car is 54, and its total weight 15 tons 17owt., 
against the 21 tons Sowt. of the Metropolitan Distriet Rail. 
way coaches, seating 52 passengers, and the 18 tons l6cwt. of the 
coaches of the Great Northern and City Railway, seating 58 passengers. 
The interior sides of the steel coach are faced with non - ii flammable 
wood panelling, but this is likely to be supereeded in future deliveries 
by steel or aluminium abeeting. There ia nothing in the appearance 
of the interior to differentiate it from the ordinary wooden carriege. 
The Brush Electrical Engineering Оо, are now building 18 steel cars 
from this model for the Great Northern and Oity Railway Oo., whilst 
the London County Oc uncil are inviting tenders for 34 steel cars for 
the uoderground tramway from Holborn to the Thames Embankment 


under Kingeway, 


LIGHTING AND GENERAL. 


Aldrington. —The olectric lighting of the town is now in complete 
working order. 

Blackburn.—The Corporation electricity department have been 
holding a very successful electrical exhibition. 

Govan.—It has been decided that ordinary consumers of electricity 
be given the alternative of a fist rate of 34d. instead of 4d. 

Hindley.—A sub-committee has been appointed to meet Mr, 
Hopkinson with regard to the Hindley electric ligb ting order. 

Atlantic Cable Laying. — Тһе cable ship Oolonia ” bss completed 
the repairs rendered receasary by be: recent grounding off Cans» (N. S.). 


Avglo-Argentine Tramways Co.— An interim dividend of 3e. per 
share. tax free, is declared on the ordinary shares, on account of the 
profit: for the year 1905. 

Bishop Auckland. —The Urban District Oounoil'e electric lightin 
scheme for the town has been completed. This contract was place 
with the old Oleveland Oo. 

Taunton.—4An agreement has been arrived at by the Town Oouncil 
and the Great Western Rsilway Оо, which necessitates a cable being 
laid through the latter’s property. 

Thornaby.— An sgreement has been signed transferring the electric 
lighting order obtained by the Coun nl in 1902 to the Oleveland and 
Darhsm Oounty Electric Power Oo. 

Edinburgh.—The National Electrical Oonstruction Oo. have 
obtained authority to transfer their undertaking to the Musselburgh 
and District Electric Light and Traction Oo. 

Direct Spanish Telegraph Co.—The directora have declared an 
interim dividend at the rate of 4 per cent. рег annum, free of tax, for 
the half-year ended Juve 30, to be paid on Ost. 2. 

Woolwich.—It has been decided to wire several of the Oouncil's 
houses for the purpose of supplying electricit7, The cost will be 
debited to repairs, and be piovided out of the rates. 

Electrical and Engineering Scienoe.—Prof, Jami. s n, M.I CO. E., 
etc., of Kelvinside, Glasgow, has resumed his correspondence classes 
for the wit ter session, Particulars sppear in another column. 

Electrical Exhibition.—The Lord Mayor, who will be supportei 
by the sheriffs, has fixed 1 o'clock for the opening ceremony in con- 
nection with the electrical exhibition at O'ympia on the 25th inst. 

Greenock.—The total unite of electricity generated at Oorporation 
works durivg the five weeks of July amounted to 195 921, being an 
increase of 61 294 units as compared with the corr«spondiog month of 
lest year, 

Newton —The Uibin Electrico Supply Oo. intend to apply for a 
a provisional order for the supply of current to Kingateignton, and 
have again esked the District Oouncil’s permission, which has again 
ben refused, 

Electric Lighting and Heatisg.—A Parisian journal, Le Batiment, 
14, ine St. Georges, is opening а competition, to be beld between 
Ost. 15 and Nov. 15, in appliances for the lighting and hrating of 
public and private buildings. 

Hampton Court.—The Office of Works are making arrar goments 
for an installation of the electric light not only to the private apart. 
ments, but to those parts of the p»lsce to which the public have access, 
The capital outlay wil] be about £3,000. 

Cradley.—The Empire Electrical Oo. propos» to apply for an order 
to supply electricity within the Parish Oouncil’s ares. The Oouncil at 
their last meeting sgreed to let the matter stand in abeyance u- til the 
quen Eum between the company and the Halesowen District 

ойр сї], 

Penarth.—The Dis riot Oouncil have resolved to convert 80 16.o. p. 
gas lampe ірі» electric lemi s using the Nernst lamp of 32 c.p. which 
the Pensrth Electrico Lighting Oo. «ffer to supply and maio!aip for 
5 600 hcu s per annum at а cos; of £2. 14s., as against £2. 14а. 8d. 
previouely paid for gas. 

Oseett —The voting at the last Town Oouncil meeting on the 
electric lighting scheme, on which it was propc sed to spend £8,400, 
resulted in а tie, and the mayor gave a casting vote in favour of the 
abandonment of the scheme. It was intimated that if it was pos ible 
to upset the vote it would be done. | 

Stook The committee has ordered the undermen t. опей 


Exchange.— 
securities to be quoted in the official list: Folkestone Electricity. 
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Supply Oo.’s further issue of 885 000 44 per cent. first debenture 
it k; Marconi’s Wirelees Telegraph O».'s 251,187 shares of £1 
each, fully paid, Nos. 1 to 251,197. 

Grimsby.—The Town Council have мј urned the consideration of 
the report of the Lighting Committee, recommending tKp extension of 
the electricity station and plant, at an estimated cost of £9,590, and 
the approval of the engineer's estimate of £8,590 for mains works, 
eto., required during the next three years. : 

Eastern Telegraph Co.—A dividend is announced at the rate of 
54 per cent, per annum, less income tax, on the preference stock of 
the See goed for the quarter ending Sept. 50 and the usual intsrim 
dividend of 14 per cent. on the ordinary stock, free of income tax, 
in respect of profits for the quarter ended June 50. 

Removal —The Electrical Trades Engineering Oo. hava removed 
their c ffise from York-place, Baker-street W., to their heed office aud 
worke, the Crown Electrical Works, Maygrove-road, Brondesbury, 
London, where all communications should be addrers»sd, Telegrams: 
Eltrenco, London. Telephone, P.O. 958 Hampetead, 


Southwark,—The General Purposes and E'ectric Light Joint Com- 
mittees have considered offers from р companies to '' deal" with 
the municipal electric light undertaking, and have recommended that 
no action be taken.” The question was dis:uesed at the last Oouncil 
meeting, and finally the report was referred back to the joint 
committee. 


Yarmouth. mide ge Artis app eoni for 554 lampe in Southtown 
having been received, which will yield an income of £200, cables are to 
be laid from Half-Way House to Southtown Station at а cost of £644, 
The Oouncil propose to expend £500 in placing 10 arc lampe on the 
front st Gorleston, to be lighted during July, August, and September, 
at an annual cost of £67. 

Rosario Electric Co. —The directors have declared a final dividend 
of 3a. per share on the 12,00 preference sharcs of the original issue, 
making, with the dividend already paid, 6 per cent. for the yesr ended 
June 30 last, and of 9°23d. per share on the 8,000 new preference 
shares, being the equivalent of 6 per cent. per annum from the dates of 
the respective calls to Jane 30 last. 


Tanbridge Wells, —Strong opposition will be offered at the next 
Town Oouncil meeting to the resolution advocating the sale of the 
electricity underteking, which is to be moved by Mr. Oouncillor 
B. M. Woollan, a leading member of the Ratepsyers’ Leagne.” It 
appears that a profit of £4,005 has been made and nearly £3,000 has 
been placed to the relief of the rates. 

Dumbarton.—At the last meeting of the Town Oouncil it wss 
proposed that provision be now made for the future lighting of the 
principal streets of the burgh by electricity to the extent of laying 
down mains in these streets, and that the matter be remitted to the 
Pablic Lampe and Fires and Bills and Electricity Oommittee with 
power, After discussion the motion was withdrawn. 


Telegraph to Benin.—The telegraph line has been extended to 
Benin City, Sapeli, and Warri, and offices for the reception of mes:ages 
have now been opened at the places named. These offices are under 
contro] of and worked by the Southern Nigerian Government, and the 
charge is 2d. per word above the cablegram price to Bonny, the 
Nigerian Government undertaking the redistribution. 


Swindon.—The consideration of the selection of a site for the 
erection of the weighbridge at the eleotricity works stands adjourned 
for three months. e last monthly report of the electrical engineer 
shows that the number of consumers ocnneoted on Aug. 30 was 366. 
as against 221 а year ago. The number of street lamps converted up 
to the present date was 187, as compared with 145 a year ag». 


Heywood.—The consumption of eleotricity for the month of July 
was 3 182 unite, as againat 2,943 units for the corresponding period of 
last year, showing an increase of 239 units, The chairman and vice- 
chairman have been instruoted to report as to what allowance should 
be made to the staff at the electricity works for extra services being 
rendered in connection with the laying of the new cable for electrio 
tramways. 

Pontardawe,—The Oouncil some time ago decided to ask Mr. John 
Morgan, Cardiff, to report on a scheme for lighting the populous puit: 
in the Pontardawe area. Mr. Morgan estimated the cost at about 
£32 000. An offer hae been received from the Brynamman Electricity 
Sapply Oo, stating they were prepared to light the Oaegurwen district 
at £5. 14s. 3d. per lamp of 32 o. p. per annum. The matter is under 
consideration, 


Lighthouses.—The Revista Marita Brazileira for June, 1905, 
contains an exhaustive article on lighthouses, illustrated by means of 
coloured plates, in which a different design is used to designate the 
colour and character of each light used in the various lighthouses on 
the Brazilian coast. In a table the distances are worked out at which 
lights up to 10 000,000 с.р. are visible in clear, medium, and foggy 
weather respectively. 

St. Andrews. — The Electric Supply Corporation on Fridsy 
inaugurated the electric light and power echeme for the city. Mr. 
K. A. Soott-Monorit ff London, the general mansger, presided, and 
Mrs. Murray, wife of the provost, switched on the light. The eleo- 
trivity works at Southfield were afterwards visited, where the method 
of produstion and working of the plant were erpleined by Mr. 
Drummond, the resident engineer, and other officials. 


St. Marylebone.—With regard to the change-over at St. Maryle- 
bone referred to in another column, it is explained that to ley down 
new cables would Eave cost the Oouncil £400,000, while the replacing 
of the low voltage installations by high-voltage кран ill cost 
£270,000. Six thousand houses are sílected by the change. It is 
estimated that altogether 100,000 electric lampe will have to be 
changed, and about 1. 500 electrical applianoes of 400 doctors will have 
to be replaced, | 


Glasgew.—A meeting was held on Tuesday under the auspices of 
the National Society of Telephone Employés, at which Mr. Wilson 
presided. It was stated that there were now some 1,500 members of 
the society in London, Liverpool, and Manchester. A resolution was 
passed to the effect that the meeting was of opinion that they should 
join the Society of Telephone Employé; to protect and promote the 
interests of their class. 


Durham. —The Consett Iron Oo. are about to provide their Ohop- 
well and Gareefield Oollieries with an electrical installation. The 
current will bs generated at the Ohopwell Oolliery at a pressure of 
625 volts, three-phase. Part of it will be raised to a pose of 
5,000 volts and transmitted 24 miles to the Garesfield Colliery, at 
which point it will be reduced again to the working mre of 625 
volts, This will be one of the first high-tention installations carried 
out to the new Home Office rules. 


Finchley.—Sanction hae been received to the borrowing of £23,360 
for electric lighting purposes. Іо arriving at this amount the Board 
have deducted the sum of £100. representing the difference between 
the cost of the cooling tower and deep well (£1,600), which were now 
omitted, and that of the proposed additional boiler and superheatsr 
(£1,600) as desired by the Council, and а sum of £40 for the removal 
of pumps from their present temporary position to a permanent 
position in the boiler-house, "The loan is to be repsid in 16 years. 


Bray.—At tbo last Urban Distriot Council meeting it was proposed 
that application be made for sanction for a loan of £2,621 for extensions 
of a capital nature at the electric lighting works, and that the electrical 
engineer be instruoted to prepare the necetssry plans, e«timatee, aud 
specifications showing the probable amounts required, the same to be 
forwarded to the Local Government Board with as little delay as 
possible, After discussion, it wae decided that а trading aocount for 
three years to March 31, 1905, relative to the electric works be 
prepared. | 

Farsley.—The Distiiot Oouncil have received an offer from the 
Yorkshire Electrical Distribution Co., who propose to apply for a 
electrical lighting provisional order for a supply for lighting at 4d. a 
unit. The company also offered to tee to the Oouncil that the 
coat of electricity for street-lighting would not exceed 2d. a unit. The 
District Council have now decided to ask the West Riding Oonnty 
Council t» consider the advisability of promoting а Bill whereby the 
public bodies in their area might join forces to meet the electric demands 
of the West Riding. 

Cardiff.—The South Wales Electrical Power Distribution Oo. have 
somplained of the action of the Oouncil’s committee in supplying 
power outside their radius in the case of the Ely Paper Mills. The 
matter hes been referred to the electrical engineer and the town clerk 
to consider, The Oardiff Property Owners’ and Ratepayers’ Associa- 
tion have written t» the Electrical Oommittse pointing out the 
advantage of lighting the rcads, eto., in Cathays Park with incandes- 
cent gis lamps. When the matter came up for discussion, the mayor 
remarked that an exhibition on а laga scale was to take place at an 
early dat» at Olympis, London, where the latest improvements in 
electrical appliances would be shown. They were anxicus to be 
abreast of the times, but they could not commit themselves t> the 
su zgestions made until they had seen the latest in electricity. 


Fulham.—The Oouncil have decided to support the Poplar Council 
in the endeavoure re wiring of consumers' premises mentioned in 
another note. Permission has been given during the recess to the 
Postmaster-General to lay two underground telegraph lines in the 
borough. The arbitration before Mr. Swinburne, the architect under 
the electric lighting contract for the bathe, relative to the question 
of damages daimed by the Council from the contractors, the 
Nationel E!eotric Construction Oo., being in the nature of reimburse- 
ment for the costs, damages, and expenses incurred by them by reason 
of the two fatal sccidents in December, 1902, has been held, The 
arbitrator has until Dac. 51 next to make his award. It is expected 
that he will make the award in the form of a special case, findiog 
certain facts end stating the questions of law for the opinion of the 
King's Bench Division of the High Oourt. 

Lewestoft. — Daring August four new consumers were oon- 
nected to the mains, representing 228 8-c.p. lampe, Oae motor was 
connected during the month. There are now connected to the 
mains 643 consumers, representing 52 4108.с.р. lampe. The engineer 
hss been directed to dispose of the Od Harbcur cables at the best 
price obtainable. A joint meeting of the Elec trio Lighting and Tram- 
ways Committees recently discussed the subject of an amalgamation of 
the El«t-ic Light/ng and Tramways Committees, with a view t» the 
reorgauisation of the ойс» work now under taken by the committees’ 
and the accountint's office, and came to the conclusion that there was 
no advantage in an amalgamation of the two committees, but reoom- 
mended that the Special Finance (Inquiry) Committee should consider 
whether some economy can be є әс by a rearrangement of the work 
in the offices of the ela tic lighting and tramways uadertikings and 
the department of the borovgh accountant. l 

Harding Churton Motors.—We have received from Messrs. 
Harding Churton and Oo. оорієв of their recent revised lists of 
alternating-current motors, We understand that the makers’ works 
are full of orders, and that among the ooptracte on hand are the 
following: the Corporation of Oroydon, for three 5 induo- 
tion motors of the slip.ring type, to be direot coupled to oentrifugal 
pumpe, for the Norwood sewage farm; Messrs, McOorquodale and Co., 
for installation of two-phase motors for driving thoir extensive printing 
works; Messrs. Albion, for the entire driving of their clothing factory ; 
Messrs, Whitley Partners (Leeds), a 45-b.h.p. two-phase motor (the 
fourth motor supplied); Messrs. Bateman’s Machine Tool Oo., a 
25 b.h.p. two-phase motor (the fifth mpplied): Messrs, Harding 
Ohurton have also recently supplied their alternating.current motors 
to the Oorporations of Leeds, Sheffield, Huddersfield, Burton-on-Trent, 
Bristol, the Bournemouth and Poole Electric Supply Oo., and others, 
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Swansea. —Mr. A. Ellis, electrical mansger, in his last report atat:s 
that at the end of August the premises of 1,160 consumers were con- 
nected to the mains, with a total 5 of 140,101 8.0. p. lamps. 
The tc til at the corresponding period last year was 113,672, an increase 
of 25 per cent. in total connections, The estimated revenue from street 
lighting was £633. 7s. 6d., and from private supply £1,435. 12s. 3d., 
а total of £3,098. 191. 8d. The estimated revenue for the correspond - 
ing month last year was £1,965, the present being, therefore, 7 per 
cent. more, The Swansea Council recently applied for power to borrow 
a farther £7,000 for extensions in the municipal telephone system. 
They have recived a similar reply as that mentioned in another column 
with 5 t» the Brighton extensions, and have deputed the chairman 
of the Municipal Telephones Committee to confer with the Pc stmaster- 
General on the subject, 

Epsom. —The total amount of elestrioity generated during the last 
quarter was 32,449 units, as compared with 27,199 in the corresponding 
period laet year. Of this amount 26,517 units were sold for private 
and public lighting, as compared with 22,191 units of last year. The 
income from public lighting was E336, as against £299, and from 
private lighting £324, as against £246, A statement of accounts for 
works costs and income for the quarter showed the expenditure to 
have been £440, 9a, 11d., and the income £749, 5». The eetimates of 
income and expenditure of the electric light undertaking for the 
ensuing six months were: income, £1,679; Т £1 154, 
which inoluded provision for improving the lighting power of bO 
oolumns by the subetitution of tantelum lamps for the 8-c.p. lam 
now in use at an increased cost of 123. 61. a column, also £40 for 
eight additional lamps to be erected. 

Pembroke. —The Urban District Oouncil have received ssuction to 
the (ter son of the eleotrio lighting system in the town, and it is 
understood that the laying of about eight miles of cable will be bsgun 
at an carly date. In the main streets existing incandescent, electric, 
and gas lamps will be replaced by powerful aro lights. The scheme 
farther prov.des for laying down cables for household supply, and 
post ib'y for generating power in Sandymount and Sydney- parade 
districts, and the Shrews , Aylesbury, Sandford, Burlington, and 
Angleres roads and adjoining thoroughfares. A number of appl ca- 
tions bavo been received for pve installations. The question of 
farther reducing the charge of 44d. per unit for lightiog purpca: is 
also u der consideration. The plant at the station now in use will be 
amply sufficient to meet the proposed extensions. The whole scheme 
is to be oc mpleted long before the internations! exhibition in Hert ert 
Park tikes place. i 

Cricket. — Oa Saturday last members of the cricket section of the 
Gereral E'a trio Оо. Athletic Olub from Witton Works, Birmingham, 
journeyed from Hammersmith to play the annual cricket match with 
the Rotertson Electric Lampmakers. We are informed that although 
Birmingham bronght with them an extra strong team, they finally 
suffered defeat by 18 rans. The finish of the match was very 
exciting, the last six wickets of the Birmingham team falling 
for s ven june. After the game both teams and their friends 
were inv.ted to dinner at the Brook Green Hotel, where an 
excellent spread was provided. The chair was taken by the 
president of the Robertson Lampmakers’ Olub, Mr. O, Wilson. After 
the dinner a smoking concert was held, at which several arusta, includ- 
ing members of both teams, appeared. The B:rmingham contingent 
left at 12 40 a.m. on Sanday for Birmingham, after a very pleasant 
ont pg, with a very good impression of the cricket abilities of their 
fellow employ és at Hammersmith, 


Radoliffe,—The amount of electricity generated during July was 
as follows: lightiog section—generated, 6,230 units; used at station, 
2,570 units; used in the Oouncil’s departments, 108 units; tram- 
ways seoticn, 27,187 unite. The following amended charges 
will come in force on O.t. 1—namely: Lighting purpoees—for con- 
tump'ion not exceeding 250 units per annum, 54, per unit; exoeed - 
ing 250 unite, but not exceeding 500 units per annum, 43d, ; exceed- 
ing 500 units, but not exceeding 1,000 units per annum, 44d. ; ех. 
ceeding 1, OCO units, but not exceeding 1,600 units per annum, 411. ; 
exceeding 1,500 units, but not exceeding 2,000 units per annum, 334. ; 
ex»eeding 2,000 units per annum, 34d. Power purposes—for oon- 
sumption not exceeding 60 units per brake horse-power per quarter, 
2d. per unit; exceeding 60 units, but not exceeding 126 units per 
brake horsepower per quarter, 13d. ; exceeding 125 unite per brake 
horse-power per quarter, ljd. Heating—2d. per unit. All to be 
subject to a discount of 6 per cent. if the account is paid within 
21 aays from date of demand. 

Ashton.under-Lyne.—In oontequenoe of the receipt of a letter 
from tbe Ashton under-Lyne and District Property Owners’ Associa- 
tion, the Local Government Board have written to the Gaardians as 
follow: I am directed by the Local Government Board to advert to 
your letter of the Bth ult., in which you apply for an order authorising 
the Guardians of the Ashton-uuder-Lyne Union to borrow a sum not 
exceeding 25 000 t» defray cost of electric lighting works at the work- 
house. I am directed in the first instance to state that in ordinary 
circum stances the Board consider it desirable the Guardians should 
obtain electric light from a public source, rather than they should 
themselves construct generating works, I am to inquire, therefore, 
whether the Guardians consider the question of obtaining a public 
sapply of electricity before deciding to inetal the proposed works, 
and, if so, on what grounds they desire to adopt the latter course. 
I am also to inquire whether there are any special ressona for lighting 
the new infirmary and pert of the workbouse by electricity, tesing 
that, as the Board understand, these buildings sre already lighted or 
fitted for lighting by gas. In this connection I am to forward 
for the observation of the Guardians a copy of a communication 
which the Board have received from the Ashton-unoder-Lyne and 
District Property Owners’ Association. I am to add that the Board 
should be furnished with full detsils as to the works to be covered by 
the proposed expenditure.—I am, sir, your obedient servant, Noel 


Kershaw, assistant secretary.” The matter has ben referred to the 
Electricity Oommittee, the chairman of which has stated with regard 
to gatting the current from the ponio authority that 24d, per anit wss 
being charged to the infirmary, but by spending the money they now 
proposed on a complete plant they could msnufacture their own eleo- 
tricity st a cost not exceeding Id. per unit, In that way, therefore, 
there would be a great saving. 


Manchester.—The following statement of work done recently in 

reparstion for the winter's load on the Oorporation electrioity plant 
ра been presented to the E eotricity Committee: At the Dickinson- 
street station «uperheaters have been added to the boilers to decrease 
the consumption of coe] and increate the steam capacity of the station. 
Two 750 kw. turbines have been added, capable of supplying cuirent 
for both traction and light purposes. Owing to the fact that it is 
impossible to increase the boiler capacity at that station for want of 
space, it is intended to receive there a portion of the high-tension 
three-phase current fiom the Stiart-street station, and transform it 
for supplying thecity. For this purpose three 500-kw. motor converter 
sets have been fixed, with high.teneion and low-tension switchgear. 
Bloom-«treet station is now working to itsfull capacity, and is pronounced 
to be in a highly efficient condition, At S:uart-street, the largest 
station, two 6,000. h. p. sete, forming the extension of the station, have 
been practically completed, and for a few days one of them has been 
running on the towa load ve y satisfactorily. The plant in the 
original etation at Staart-street has been thoroughly overhauled, and 
t gether with the six engine sets in use there has been put in a ооп. 
dition for meeting the winter's load. More plant has been ix s alled 
at several sub stations in oidsr to deal with the increasing demand. 
Additional balancipg machinery has been fixed at Huat's Bank and 
Piccadilly, with a view to improving the general distribution of pressure 
оз the network of maics. By far the most important work carried 
out this year has been the large extension of the underground mains. 
Many miles of fibre ducts have been laid, by means of which wires 
for farther extensions can be laid without distarbing the streete and 
inconveniencing the public, Eight new lin. pressure fibre drote have 
been rua in various parts of the city from the Dickinson; street station, 
so that the Oorporation is in a position to deal with any inoreased 
demand which is likely to be made for a few years to come, Oonsiderable 
attention has been devoted to improvirg the system of mains, and 
sters have been taken to secure the prompt lo»ation of faults should 
they arise, The electric lighting order for Gorton has been taken over, 
and the greater poi t on of the mains have been laid in that district, include 
ing those necessary for atreet lightiog in Hyde-road, Wellington atreet, 
and Oross-at-eet. The reduction in the price of elestricity from 540, 
to 44d, a unit comes into force on Ost, 1, and а very large incresso in 
the demand for current is anticipsted as a consequence, Many orders 
have, in fact, been already given. Laying the new maine has entailed 
an expenditure of £13,000, and the contracts entered into and work 
done have amounted t» £25 000. 


Hammersmith, —The prem:ses of 44 additional consumere, repre- 
senting а maximum of 1,674 8.0. p. lemps, have bean conn«ceted to the 
mains, and 24 con:umers have been dissonnected. The nt number 
of consumers taking current from the mains ie 1,650. Hains are to te 
extended to supply new consumers at a cot of £150, £130, and 255 
respectively. The London Oounty Council have r:qaested that the 
Borough Council should lay certain proposed eleotris light mains at 
a depth of at leas» 3ft. Gin. below the surface where such mains pats 
under the foute of the tramways authoris:d to be cons:ructed by the 
Oounty Oouncil ; also that in fatare the Borough Oouncil should lay 
all electric mains onder the footways ia roads where there are tram- 
ways or which are likely to form part of tramway routes, or, where it 
should be necessary to place the mains in the carriageway, t» lay them 
as near to the kerb line as possib'e. The electrical engineer has 
reported that at the present time mains were being laid practically in 
acourdance with the sugges'ions of the Oounty Ocuaol, with the 
exception cf the depth below the surface of tramway routes, to which 
the committee consider there із no ot jection, and they hive agreed to 
comply with the requests of the London County Council. 15 has been 
dec:ded to support the Poplar Borough Ocunci!, who are urging upon 
the London County Council the desirability of inserting clauses in its 
next General Powers Bill empowering borcugh councils to wire and fit 
consumers’ premises for the use of electrical energy and to obtain loans 
for this purpose. The electrical engineer has presented а report upon 
the advisability of modifying the present eystem of discounts with a 
view of encouraging an increased demand for power from the Oouncil’s 
station, in which he points cut that, in considering ару reduction in 
the price to be charged for an article, there are several things to be 
considered, the chief item being competition ; in addition, the cost of 
production, the value of the article, and the amount of business to be 
done must alto bs borne in mind; that the present price of 14d. per 
unit with restrictions as to the period of use is too complicated, and 
does not tend to encourage the use of electricity for power as much as 
he hoped. The system of discounte (although very liberal and 
lower than the prices charged by adjoining uadertakinge at the 
time they were arranged) is now somewhat high. Other ms 
of producing power have advanced very rapidly during the 
past year or so, therefore it is necessary that the prices for eleo- 
tricity should be revised in order to encourage the use of the Council's 
supply for the large amount of power uved in the district. That the 
charges can be farther reduced and still show a profit is proved 
by last year's accounts, wherein the works cost per unit (inclading 
power aud lighting) is only 8d. per unit sold to consumers, The 
actual cost of the power units beiog very much less than thie, say not 
more than 4d. per unit, a selling price of 1d. per anid will leave a 
handsome profit providing that sufficient unite are sold, but it must 
be remembered that the output is the governing factor, as a profit of 
254. per unit on 1,000,000 units is only just over £1,050; and that 


after very carefally considering this subject he had come to the oon- 
clusion that a uniform rate of charge with discounts will meet the 
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circumstances in a more satisfactory manner than any system of 
maximum demand with restrictions as to the period of use. In conse- 
quenoe, the following resolutions were submitted at a special meeting 
on Wednesday: Tha- from and after the reading of the meters at the 
end of the Michaelmss quarter a uniform rate of 141. per unit be 
charged for electricity supplied for power purposes, subject to the 
following disconnte: on acoouats exceeding £10, but not exceeding 
£25 per annum. 10 per cent.; on accou its exceeding £25 but not 
exceeding £50 20 per cent.; on sccounts exceeding £50, but 
not exveeding £100, 30 per cent. ; on accounts exceeding £100, 
554 per cent.; and that in the case of a large consumer whose 
accounts for power supplies by the Council amount to over £100 per 
ennum special arrangements be made, if so desired by the consumer, 
to supply current for both power and lighting purposes at the rate of 
14d. per unit less 55; per cent. discount, provided that the amount 
of current used for lighting does not exceed 20 per cent. of the tora! 
consumption per annum, and sabject to the consumer entering into 
an agreement to drive the whole of his machinery by means of the 
power supplied by the Oounoil for a period of not lees than five 
years.” 


PROVISIONAL PATENTS, 1905. 


SEPT, 11. 

13319, Improvements in and oennected with  tolephone 
exchanges working on the central microphone battery 
system. Hermann Oppenheimer, 65 R:dcross-atreet. 
Barbican, London. (Aktiengesellschsft Mix uud Genest, 
Germany.) 

Sept. 12. 


18868, Improvements relating to automatic electrical time 
switches, John Berg and Frank Olemens Wileon, 104, 
Oolmore-row, Birmingham. 

18375, Improved means for connecting tubular electrical 
conduits together and to their fittings. J«mes William 
Brooks, trading as the Waissll Hardware Manufactaring 
Oompany, and Albert Edward Resd, 128, Oolmore-row, 
Birmingham. 

Au improved cut-off attachment for telephones, E {win 
Wright. 88, High Holborn, London. 

18381. Reversible galvanic battery. Charles Bernard Askew, 
' 65, Obancery-lane, London. (Complete specification.) 

18384. Au improvement in magnetic motors. Thomas 
Grainger, Oak Tree, Rogerstone, Monmouthshire, (Com. 
plete specification.) 

Continuous-current machiae with eord winding and 
reversing poles. Siemens Bros. and Oo., Limited, 
Birkbeck Bank-chambers, Southampton-baildings, Ohancery- 
lane, London.  (Siemeus.S:hockertwerke G. m. b. H., 
Germany.) (Oomplete specification.) 

Improved incandesoenoe bodies of tantalum wire for 
electrical glow lampe. Siemens uod Halske Akt. -Ges., 
Birktesk Bapk-cramoere, Southampton-buildings, Ohanery- 
lane, London. (Date applied for under Patents Act, 1901, 
Oct. 13, 1904, being date of application in Germany.) 
(Oomplets specification. ) 

18419, Telephone improvement and relating to 

Skwireky, 56. Newman ; s reet, London. 

18424. m secre plug adaptor. Oliver Z mmer, 82, Mark-lane, 

ndon. 


Improvements in and relating to apparatus for 
purifieation of water by electrical means. James 
Frankiin Lester, 77, Ohancery-lane, London. (Oomplete 
specification. ) 

New or improved electric lighting apparatus for use 
in connection with cyoles and the like. J:co» 
Lewy, 31, Bedford-street, Strand, London. (Oomplete 
specification. ) 

Improvemonts in electric motor-starting and controlling 
switches, The Britie h Thomson- Houston Company, Limited, 
85, Oapnnon-etrect, London. (The General Electric Com- 
pany, United States.) 

18448. Improvements in controlling means for antcmobiles. 

The Bitish Thomson- Houston Company, Limited, 83 
Cannon - street, London. (The General Electric Company, 
United States.) 

Верт. 15, 


18459. Improvemonts in connection with electricity supply 
systems. George Wilkinson, Tower-chambers, Halifex. 
Improvements in electrodes and in methods of making 


18389. 


18401, 
18408, 
Joseph 
19427, 


18433. 


18447. 


18484. 


same. The British Tnomson-Houston Company, Limited, 
85, Cannon street, London. (The General Eleotrio Company, 
United States.) 


18495. Improvements in electric fuses. The British Thomson. 
Houston Oompany, Limited, 83, Oannon-street, Lordon. 
(The General Electric Oompany, United States. ) 

16519, Improvements in and relating to electric centrol 

systems. The Allgemeine E ektricitats-Ges,, 83, Canvon- 
street, London. (Date applied for under Patents Act, 1901, 
Sept. 15, 1904, being date of application in Germany.) 
(Complete specification. ) 


SEPT. 14, 


Improvements in electric heaters. George Davis, 15, 
Viotoria-street, London. 


18528, 


ЗЕРТ. 15. 

18620. Improved elow-speed operating mechanism for electric 
motor starters and like resistance switches, Verity e 
Limited and Arthur Edgar Gott, 11, Burlington-chambers, 
N-w-^t-eet, Birmiogham. (Complete specification ) 

Improvements in devices for mechanically and eleo- 
trically connecting tubes or conduits to fittings or 
other parts George Whitehead, jan., 55, Ohancery-lane, 
London. 

Au improved bali joint or sooket suitable for support- 
ing electrie light fittings and for other purposes, 
Hog» Hust and John Hillery Collings, 71, Queen Viotoria- 
atreet, London. - 

Bracket for carrying a light on the head and electrical 
fittings for use therewith. Orazio Mullauro, 23, 
Sonthsmpton-bailding:, Chancery-lane, London. (Oom- 
plete specification. ) 

An improved electrical alarm for indicatisg a 
stoppage or shortage in the cooling water supply of 
gas- engines. Hars Paetow, 40, Ohasncery-lane, London. 
(Complete specification. ) 

Improvements in aud relatiag to type-printing telegraph 
transmitters. Frederick Herbert William Higgins, 18, 
Southampton-baildinge, Ohancery-lane, London. 

Improvements in inspection boxes and fittings for use 
with steel conduits for electrical purposes. Oharl-s 
Edward Gunner, Elmbank, Kemble-road, Waddon, 


Oroydon. 
Serr. 16. 


Improvements in and connected with electrical resist- 
ances, Mivhael Ohapman and George Lasher Stone, 18, 
Southampton-buildinge, Ohancery-lane, London. 


18634, 
18646. 
18673. 
18685 


18694. 


18697. 


18761. 


COMPLETE SPECIFICATIONS ACCEPTED 
To be published Oct. 5. 


1904. 

6556, Electric aro lamps. Davy. 

15453. Electric aro lamps. Oliver. 

19475. Electric cranes or the like. Imray. (Siemens-Schuckert- 
werke G. m. b, H.) 

Electric train control systems. B:itish Thomson-Houston 
Oompany, Limited. (General Electric Oompany.) 

19651. Electric railways and tramways. Olark. 

19749 Apparatus for use ia the distribution of alternating 
electric current. Berry. | 

Means by which the points of an electrical railway or 
T line may be operated from an approaching car. 
Muller, 


19578. 


19838. 


20285, Fireproofing electric cables. Martin. 

20585. Overhead conductor system fer electrico traction 
Brooks and Watson. 

22362. Arc lamp hoisting gear and fittings for same. Orom;ton 


and Uo., Limited, and Abbott. 

22304. gi erc switches. Orompton and Oo., Limited, and 

oboit. 

Hangers or ears for electric trolley wires. Allen aad 
Sha: ples. 

23685. Electric projecting lamps chiefly for enlarging and 

projecting lanterns. K: mm. 

24138. песи cable junction and fuse boxes. Le Feuvre and 

reene, 

24177. Thermo-electric batteries Johnson, 
and Oo.) 

Protective devices for electric transmission systems. 
Brit sh Thomsen-Houston Company, Limited. (General 
Electric Oompany.) 

Field magnets or like parts of dynames and othor 
rotary electric machines. Walker. 

Combined mouth gag and electric light. MecCormao and 
Dental Manufacturing Oompsny, Limited. 

Multiple-fiülament incandescent lamp. Klopfen: tain. 

Field windings of series-wouad dynamo - electric 
machinery. Hille, U:qahart, and Honey. 

24477. Electric arc lamps. Lewis, Oase, and Reason Manufacturing 

Оотрару, Limited. | 

24632. Electsically-operated awitohes. Е kstein and Parker. 

94698. Electric awitohes. Botieh Thomson H:uston Oem pany, 
Lim ted. (Gereral Electric Company) 

Manufacture of storage battery or accumulator 
electrodes.  Boult. (Accumulatoren uod  Elsotrici iits- 
Werke Act.-Ges. vorm. W. A. Boese uud Co.) 

Space telegraphy. Stone. (Date applied for under Inter- 
national Cor veation, Nov. 24, 1903.) | 

Space telegraphy. Stone, (Date applied for under Inter. 
national C nveniion, Nov. 25, 1903.) 

Elcctric secondary batteries.  Ekstromer Accumulator 
Company, Limited, and Oppermann. 

Means for automatically winding olooks and the like 
with the aid of electricity, Hartmann. 

1905. . 
Insulation of wires conducting electricity, 


(A. Wolff, jan, 


24180. 


24351. 
24384. 


24448. 
24464. 


25638. 
26614. 
25902. 


25985, 


167. Longford, 
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381. Method of and means for electrically lighting up street 
and other gas lamps whoso burners are beyond reach 
of hand. Pare. 

514. Field windings for single-phase alternating-curront 
electric motors. Zani. 

534. Twin or double carbon arc lamps, Verity's Limited and 
Worsley, 

1507. Electrodes for arc lamps, Lake. (Oompsgaie Gézérale 
d' Elestrioité.) 

4957. Printing telegraph systoms, Page. (Swift.) 

5370, Methods of insulating electric conductors. British 
Thom-oa Houston Company, Limited. (General Ele tro 
Oompany.) 

6987. Electric warp stop-motion mechanism for looms. 
Whitney. 

69874. Electric stop-motion mechanism for looms and other 
textile machinery. Whitoey. (Date app'ied for under 
Paten s Rule 9, April 3, 1905.) 

70064. Earth gaivanio cells. Jabr. (Date applied for under 
Pater ts Rule 9, April 3, 1905.) 

1107. Lifting magnets, Eastwood. 

10594. Means for neutralising static electricity, Chapman. 

10710. Transmitters for wireless telegraphy.  Thomp:oa. 
(G.sellschafc fü“ drahtlose Telegraphie m. b. Н.) 

12590, Electrical igniters for explosion motors. Mann. 
раа for uvder International Convention, July 11 


18681. Regulating mechanism for aro lamps. Brockie. 

14567, Methods of regulating alternating-ourrent dynamo- 
electric machines, Allgemeine Elektricitése-Ges, (Date 
TU for under International Convention, Jaly 15, 


COMPANIES' STOCK AND SHARE LIST. 


Name, zr nus Last price 
Commercial and Industrial.— £ 8 
Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 .. 4 
Aron Blectricity Meter, 6 p.c. Cum. Pref. Shares, 1-125,000 1 .. 7/16-9/16 
British Insulated and Helsby Cables, Ord., 1-100,000...... 5 .. 81 6 xd 
6 per cent Cum. Pref., 1. 105,000 e uad Mri 5 .. 59-64 
——  — 44 per cent. Mortgnge ‘Debentures .............. 100 .. 103-6 
British Tho daon: Houston Co., 44 per cent. lst Mort. Deb. 
Stock, Rod. so e ĩ⁰˙˙n 8 100 .. 99-101 
British Westinghouse Elec. and Manuf. 6 per cent. Pief., 212i 
4 per cent. Mortgage Debenture Stock .......... 100 -BY 
Brush Electrical Engineering, Ordinary, Nos. i 105,731 .. 2 .. 4-3 
—— — Non. Cum., 6 per cent. Pref. .................... 2. м 14-13 
——— 44 per cent. 1st Debenture Stock ...............- 10 .. 91-94 
—— — 44 per cent. 2nd Debenture Stock................ 100 .. 78-81 
Callender's Cable, Бебепфигез............................ 100 .. 109-111 
/öõöÜ my . Rite 5 .. 10-11 
5 per cert. re...... 8 5d. 5-5] 
Crompton and (oo. ö 3 .. НІ 
5 per cent. Бебепигев.......................... 100 .. 95-100 p.c. 
Edison and Swan United, A" Shares, 1-99,261 .......... $^ 5s 18.23 
“ A” Shares, 01-017, 1989 5 .. -24 
5 per cent. Рзрепёцгев.......................... 100 .. 89 94 
4 per ceat, Deb. Stock, Red. .................... un ix 85 88 
Electric Construction, Nos. 1 to 112,100 .......... ...... is 5-11 
7 per cent, Cumuiative Prei. 2 .. 112 24 
4 per cent. Perp. Ist Mort Deb. ................ 100 . 928-95 
Ferranti Limited, d per cent. 1st Mort. Deb. Stock, о 100 .. 90-95 
General Eiectric Company (1900), 5 per cent. Cum. Pref... 10 .. 94-10 
———— per cent. lst Mort. Deb. Stock ................ 100 97-101 
W. T. Henley's Telegraph Works, Ordinary .............. d 12 13 
4) per cent. Ргеѓќегепсе.......................... 5d. t€ 
44 per cent. Debentures mess 100 .. 109-111 
India Rubber, Gutta Percba, and Telegraph Works ...... 10 .. 15-16 
4 per cent. Debentur ess 100 .. 100-1 
Parker, Thos., Limited, Ordinar sss 10 .. 10-104 
Telegraph Construction and Maintenance................ 19 .. 8355-35 
5 per cent. Bonds .............................. 100 . 102.10 
Eleetrie Lighting and Supply.— 
Bournemouth and Poole, Ordinary ...................... 10 .. 112-121 
44 per cent. Cum. Pref., 7,501-15,000 ............ 10 .. 9g-1Cd 
6 per cent. Cum. Second Pref., 15 001-22590 .... 10 11-12 
——— (4 per cent. Debenture Stock, Hed ioter 100 .. 16108 
Bromley (Kent) Electric Light and Power Co. 5 .. 54-53 
—— 44 per cent. lst Debenture Stock, Red. .......... 100 .. 104-107 
Brompton and Kensington, Ordinary .......... ........ 9 .. 91-104 
per cent. Preference ............ ... S45 98-1С4 
Calcutta Electric 50 00. 80,800 v , Ordinary, Nos. 1-60, O00 9 .. 91-91 
Nos. 60,001-80,000 ............................ 5 .. 94-23 
Cambridge kietas Supply Company, EIO Ога. ........ 8 .. m 
Central Electric Supply, 4 per cent. Guar. Deb Stock .... 100 .. 105-1 
Charing Cross, West End, and City Electric Supply, Ord., 

17 t b a AET E 8 6 .. 6-7 
— 44 per cent. Cum. Pref., 0, 00-0. 5 .. 8 
— — 4 er cent. Debenture Stock, „„ 100 .. 10515 

Ity ee q ре с. Cum Pref., 1-40,000 5 .. 43-5 
ditto (1903) 40,001-80,000.......... 5 .. 44-4 
Chelsea алю Supply .............................. 85 og 6. xd 
) рег cent Debentures ........................ 100 .. 108-110 
City of Lon on, Огёйпагу................................ 10 11-114 
6 per cent. Cumulative Prolo oder Coon 10 13-14 
5 per cent. Debenture Stock .................... 100 .. 124-128 
per cent. 2nd Deb. Stn. Prov. Certs. (all pd.) .. 101106 
€ounty of London Electric Supply, Ordinary ............ E -" 84- 
6 per cent. Cum. Pref. .......................... к 12-1 
44 per cent. Debentures Prov. Сегіз. All ра. Rd. 100 .. 111-1 
—— 4) per cent 2nd Debentures Prov. Certs ........ 100 .. 103-105 
Bdmundsons' Electricity Corporation, Ordinary, 1-50, O00. 5 51-61 
6 per cent. Cum. Pref. .......................... 9. ә 8110 
44 per cent First Mort. Deb. .................. 10 . 1061 
Electric Lt. p Traction Co. of Aust., 6 p. c. pas Pee 1-30,000 5 E 
—— 9 per cent, Debenture Stock, Red F 100 . 90 


Name. d Last price. 
£ £ 
Folkestone Electric Supply, Ord. Nos. 1-10,000 .... ..... 5 .. 5? 
per cent t Deb. Stock, Redl... 100 .. -102 
Havana Electricity, 1-15 000 ............................ 10 .. 95-10; 
Hove Electric Lighting, Ord.. 1-15,000 .... .. ........ 6. 89185 
Isle of Wight Elec Lu and Pwr. 4. pc Db Stk Red. ..100 .. 1001 
K riie 150055 Power aud Lighting, 6 per cent. Cum. 
ret. 1150000). hh. 8 . 13/16-15/16 
Kensington 4 8 Knigh abridge Elec. Lt., Ord., 1-21.000 . 5 . 12 
Kensington and Knightsbridge and Nutting Hii, 4 per 
cent. Debenture Stock Red. ........................ 97-100 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 93-104 
London Electric, Ordinary .............................. 3 2-25 
——— 6 per бой Peels зуу {угу 5 .. 4-5 
4 per cent. let Mortgage Deba Debenture Stock, Red... 100 99., 
Metropolitan Ordinary, 00,001-500,000 .. ............... 5 103 11 
44 per cent. First P poeta Debenture Stock.... 100 109 11 
44 per cent. Cum. Pref. ........................ 5 59 EZ 
34 per cent. Mortgage Debenture, Red .......... 100 *9 101 
Midland Electric Power Dis., 44 p.c. 1st Mort. Deb. e — 1C0-102 p.c. 
Newcastle-upon-Tyne Electric Supply, Ordinary, 1-57,09 5 74 84 
do., 57,0 ,, / иаа та 5 71-91 
S рев севе Pref , 1:57,00) cee caste vé 9:55 64 63 
о., 57,0 ‚0. Du omui Neate tas § 64-6 
Notting шї Electric Lighting 2 CR s deen Tees in 14. 
4 рег cent. First Mort. Debs. Nos. 1-500 (Reg.) . 100-102 
Oxford Electric, Ordinary, 1-96 and 40-14, 5 111000 64-7 
—— per cent. Debenture Stock .................... 100 99 101 xd 
Royal Electrical Company of Montreal, 45 per cent. First 
Shares Mortgage Debentures ................... 100 101-104 
Smithfield Markets Electric Supply, Ord 132,000 ...... 5 21 21 
—— 4 per cent. Debenture Stock. 100 7640 
South London, Ordinary ................................ T 544 
South Metropolitan Electric Light and Power, Ord. ...... l .. 13/16-1506 
7 per cent. Cum. Pref, .......................... 1 .. 15/16-17/16 
——— 4} рег cent. 1st Mort. Debbbooo esuo 100 .. 105-109 
Ditto, June, 1904 .............................. — — 
St. James's and Pall Mall, Ordinary, 101-20,080 .......... 5 133-143 
— 7 рег cent. Ргеї................................ 5 .. 8˙0 
— 34 percent. Deb. ............ ................ 100 ..  t8100 
Urban Electric Supply Co., Or inary, 8-30-007 .......... 5: .. 435 
5 per cent. Cumulative Preference, 50,001-80,000 5 006 
Westminster, Ordinary ....................... ........ 5 124 154 
——— 5 per cent. Cum. Pref., 110,1)1-138.251 .......... 5 64-68 
Eleetrie Tramways. = 
Anglo-Argentine, 54 per cent Cum. Pref., 1-260,007 ...... 8 S uo 
Permanent 6 per cent. Debenture Stock, 18£8.... 100 .. 141-144 
Auckland Klec. Trams., 5 $ о Mor. Deb. Stk , Red. .... 100 101-106 
Barcelona Tramways, dye Ord. CC 10 131-144 
5 per cent. Cum. ee BUM 1-10,000 ........... 10 9 -10 
5 per cent. Deb., Red., 1-600 .................... 100 93-101 
—— — 4) рег cent. Red Deb. Stock... g... 100 97-102 
Bath Elec. Tramways, Ld., Pref. Ord. Shs., 75 001-150,606.. 1 .. . 27/32. 51/32 
per cent, Cum. Pref. Shares, 1-59,393 .......... l .. 15/161 1/16 
Blackpool and Fleetwoud Tramroad .................... 10 154 135 
Brisbane Tramway Invest., Ord , 1-75. 000 5 -14 
——— $ per cent. Cum. Pref., Nos. 1.75 0000 — 5 4.4 
44 per cent. Deb. Stk , ' Red., Prov Certs. all pd.. 100 95- 
British Columbia Electric Railway Co., Ord. Def. ........ 100 119-122 
Ога: ProL ⁵¼ [A (w 100 104-107 
—— — 5 per cent. Cum. Perpetual Pref. Stock.......... 100 102-105 
4. per cent. 1st Mt. Debe., Nos. 1-6,250, of £40 each 40 103-105 p.c 
4. per cent. Vancouver Power Deb... 100 101 
British Electric Traction, Ord. 1-300,000 & 60,001-90, 000 .. 10 
6 per cent. Cm. Pl., 50,001-00,000................ 10 104-11 
—— -5 рег cent. Pe tual Debenture Stock ........ 100 123-125 
41 per cent. Zud Deb. Stock ...................... 100 99-101 
Buenos Ayres and Belgrano Trams.................... Voce. г. 5.4 
—— “A” 6 per cent. Cm. Pf., 1-400000 ................ 5 9-1 
“В” 6 per cent. Cm. Pf., 1-27,500 7 5 43 63 
5 per cent. Deb. Stock, Б гу er ces Ms 100 106-107 
Prov. Cert., all paid ............................ 100 102-106 
Buenos Ayres Electric Trams., 5 p c. Deb. Stk., Red. .... 100 97-99 
Calcutta Tramways, 1-102268 ............................ 5 94-10 
44 per cent. 1st Deb. Stock, Red. ................ 100 107-109 
Cape Electric Tramways, Nos. 1-480,000 C 1 1g lg 
City of Birmingham Tramways, 5 per cent. Cum. Prei. 5 35 44 
4 yer cent. lst Mortgage Deb., 1-3000 (1917) ...... 100 100 103 
О Electric ''ramways and Инш, 5 per cent. lst 
e Debenture Stock, Кед. .................... 100 1035-105 
Cork] Ше 0 Tramway and n Co., Ordinary ...... 10 154-144, 
——— 6 per cent, Cum Pref. .......................... 10 19-16 
—— —— 4 per cent. Debentures .......................... 100 101-102 
Dublin United Tramways (1896), Ord., Nue. 1-60,000 ...... 10 134-144 
6 per cent. Pref., Nos. within 1- 50,0 0............ 10 15-16 
5 percent. Me rt. Debs , 1-5,000 Red. 100 94-97 
Imperial Ti am ways, Ordinar gg q ꝙ all 18.19 
6 per cent. Cum. Pref. .......................... all .. 14-144 
4, per cent. Deb. Stock .......................... 100 108-110 
Isle of Thanet Electric Tramways and Lighting, 5 per c 
Cum. Pref. Nos. 530,001-60,000 ........................ 5 3 
—— 4 per cent. lst Mt. Db. Stock, Red. .............. 00 AEA 
Kidderminster and District Lighting and Traction, Pref.. 5 8 
London United Trys. (1901), 5 per cent. Cum Pref......... 10 93 
——— 4 per cent. lst Mt. Db. Stock, Red. .............. 100 89 102 
Madras Elec. Trams (1£04), 5 per cent. Deb. Stk , Rd. .... 100 103-105 
Metropolitan Elec, Trams., Defd., 1,000,001-1,314,016 . 1 7/32 3/52 
— — 5 per cent. Cum. Pref., 500,001-1,000 020 TOIT 1 1-1 1/16 
44 per cent. Deb. Stock, CC 100 106-107 
Milwaukee Klectric Rail and Lig T EC per cent. 30-yr Cons. 
Mort. Bonds, 1926, 1-5,500 and 8,000) $1,000 .. 105-107 
ER Street Rail., Sterling 5 per Vent (Моге) Deb., 
Wesce eeu Tu AI EAS da bn cute КЕЕ 101-104 
— — Sterling 44 per cent. Deb., 1922, 601-2, 00. 100 102-104 
New General Traction, 6 per cent. 'Cum. Pref., 1-10,000 and 
r оо в оа Ао санае 111 
Oldham, Ashton, and Hyde Tramway, Ordinary .......... 10 12 
5 рег cent Cum Pref .......................... 10 9 
Perth Elec. Tramways (W. A), 5 per nn 1 1205 Deb Sk... 100 108-1 
Potteries Electric Traction, Ordinary, 20 001-40, OO 10 83-91 
5 per cent. Cum. Pref., 1-20 25/000. 00 F 10 9-9. 
44 per cent. Debenture Stock.. 100 101-104 
South Lancashire Electric Traction and Power Company 
£250,000 Ordinary .............................. 1 
£101, 1:2 6 per cent. Preference .................. I 2. 1 
= £597, 170 44 per cent. Debenture Stock ........ 100p.c, .. 100 p. c. 


Eleetrle Ballways.— 


Central London, Ordinary u 100 
4 р cent. !!! AY EUER дадай 100 


6 „ „„ „ „„ „60 6 % %%% „„ оова 


def 
— 4 р.с. Deb. Stock (Prou Script Certs , fully paid).. 


-- 90-92 
.. 101-108 
78-81 
111-115 
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Name. e Last, price. 
£ £ 
City and Suth Landon, Consolidated Ordinary .......... 100 .. 40-42 
—— — 4 per cent. Debenture Stock .................... 100 107-110 
5 per cent. Pref. Stock '91........................ 100 118-121 
ICT vs M CFC wares 100 117-120 
55 883 d? s E: VVV 10 eae 
verpoo! Overhead, 5 per сеці. Prof. .................... . 
—— — Ordinary, 1-50.000................................ 10 ' 
— 4 cent Mortgage Debentures, Red., 1. 1,700. — 


959% %% е «е „„ „„ „„ ә о 


65% өө ооз ө ө ө а ө э ө е 


Telephones.— 


National Telephone, Preferred....... 


Name. 


— — Deferred Stock ..... 


— — 6 рег cent. Cum. First Pref ......... 


— 6 per cent. Cum. Second Pref. .... 


——— 5 per cent. Non. Cum. Third Pref. 
——— 5} per cent. Deb. Stock, Red. 


Oriental Telephone and Electric Company 


4 per cent. Deb. Stock, Red. 


6 per cent, Cum. Pref. 


"220229 ете» ® 


е? Last price, 


N 1 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


t Miles of 
Traffic 6 nre for | —_ or single track 
Line. TN Spem: 
Current Total 
Ending 1905. | 1904. | Week. | year. 1905. | 1904. | Ending receipts 

£ £ к £ £ 
Aberdeen Corporation .......... Sep 16 1,440 | 1,426 | + 14| — 1,411A| 254 | 203 May 31| 64,071 
Ayr Corporation. Aug. 26 424 405 |+ 21 — 8 8 » 19, 14,328 
Barking Corporation............ — — — — = 1-334 — 2 E 
Birkenhead C srporation ........ Sep. 17 | 10˙2 1,077 |- 25 — 444 | 23°53] 234 | March 31| 55,025 
Birmingham Corporation ...... » 16 361 ?71 | ~ 10 — 1 zd 2 " 
Blackburn Corporation ........ „ 13 970 | 1,034 — 64 + 66 | 24 24 „ 25 48,875 
Blackpool Corporation .......... 14 1,675 | 2,037 — 552 + 582 171 | 175 . 
Blackpool- Fleetwood Trams. .... : 16 50 1,170 — 27) — ә | 164| 16, Dec. 31 31,846 
Bolton Corporation ............ „ 17 204 | 1956 |+ 88| + 1,733 40 38 | March 31| 95.766 
Bournemouth Corporation ...... „ 15| 1,826 | 1294 | + 552] — 16 82 1682 „ 31 55,276 
Bradford Corporation .......... » 16 4,540 | 4834 - 324 — 557 | 77 17 sos ss 
Brighton e 4 17 1216 | 1,165 |+ 50 + 3855 9 | 9 51 50,533 
Bristol Tramway Company...... » 15) 4,960 | 5,225 | — 255 — 514 | 51 Dec. 31/259,799 
Burnley Corporation . ^ 16| 1,144 | 1055 |+ 81 — 10 d 10 March 3 Es 
Burton Corporation ............ „ 17 515 309 |- f1|- 965 81 81 „ 31 17,950 
Cardiff Corporation „ 9 2.018 | 201 |- 25| + 35025 — » 31112, 209 
Carlisle Tramways Company ....| ,, 16] 196 228 — 32 — 472 85| 85 à — 
Central London Rallwaꝓ ß ß „ 16 5,981 | 6,87 — 106 — 1,552 6 6 „ 311347,598 
City and South London Rallway. , 17| 2.310 | 3.298 — 183 — 513 6 61 „ 9| — 
Colchester Corporation ........ Aug. h 441 258 | – 17 — ы 7 ue с 
Cork E. Т and L Company ....|jep. 14] 514 | 529 |+ 15| + "85 | 15; | 15 31 24,895 
Darwen Corporation ............ „» l 250 251 — 1T＋ 242 | 723 725 March 31] — 
Dover Corporation Aug. 12 314 317 |+ 17 — 4) 44 » 3 | 11,250 
Dublin and Lucan Electric Ку... зер. 15 137 12) |+ 8 + 465| 63 63 Dec. 5 | 6,358 
Dublin U. T., electric cars ...... „ 15| 3,80 | 40531 | — 144 
Dublin 0. Pistriet, Electric |...) 2 15 rog | LO? 1+ 12] — | 47 | 4% „ 31/267,489 
Dundee City Tramways .. ..... „ 13| 1.009 854 |+ 14) = 22 21 Мау 1511 — 
East Ham Corporation.......... » 18 861 72) | 132 — 23 23 | March 31| 36,652 
Glasgow Corporatlon............ „% 16|15721 | `5 511 | + 215 | + 11,0124] 1443 | 145 May 31/756, 480 
Gloucester Corporation — = ES E E 9 5) = ай 
Halifax Corporation ............ „ 1%| 1,491 | 1.531 — 40 — 355 | 33 | March 3.| 74,019 
Huddersfield Corporation ...... „ 16| 1, 1,557 |+ 57 + 679 | 35 35 „ | 69,938 
Hall Corporation .............. „ 16 2,165 | 2,182 | - 15 + 473 | 27 20 no wb. oem 
Ilford Cor por. tion — — — — — — 103 „ 31 — 
Ilkeston Corporat ion » 19 129 112 — 22|- 65 | — 9 = — 
Kirkcaldy Corporation Aug. 30 225 256 | — 31 — 73 71 May l€| 12,201 
Leeds Corporation .............. -ep 19| 6,053 | 608 |- 25 + 5/26 | 89 89 | March 2'|298,235 
Leicester Corporation .......... = — = - — 42 Dec. 31| 26,011 
Liverpool Corporation „ 910 821 | 12,655 | + 166 = 103 | 103 „ 31]547,625 
Liverpool Overhead Railway.. . „, 17| L 15.1 |- 62|- 514 657| 657| June 30 — 
London County Council ........ » 915.049 | 15,773 | 41,251 | +56,960 | — = = T 
Lowestoft Corporation .......... == == = HUM — 6 54 Sept. 30| 14,511 
Maidstone Corporation ........ „„ 14 41 155 - 15 * 2) 2 Et 4,740 
Manchester Corporation ........ | » 16 | 12 870 | 12619 | + 251 | 414,675 | 149 | 1315 | March 31531, 956 
Metropolitan Dist: ict Railway..! „ 17! 6,755 ! 6,795 |- 90! - 5,2: ax | — uis PT 
Metropolitan Railway .......... „ 17 17.051 | 16,885 | + 165 – 111 704" _ _ E 
Nelson Corporation ............ „ 16 125 133 |+ 2 207 225 23 i 51 = 
Newcastle-on-Tyne Corporation. „, 16 3,762 | 3,732 |+ 60 + 2,982 | 50 | 45 „ 31197,849 
Newport (Mon.) Corporation. = — = = 32 32 = = 
Oldham Corporation ............ „ AL} 1511 | 1142 | + 369 — — 34 „ 251 65,553 
Portsmouth Corporation ........ T 2, 144 | 2,2 — 140 + 1,623 — 29 „ 51] 95,702 
Reading Corporation — — — — — — | 353 „ 310 — 
Rochdale Corporation .......... — — — = — 6; 44 „ 31] 14,881 
Rotherham Corporation ........ Aug. 3 440 645 | — 205 — 9) 7i „  91| 23,569 
Salford Corporation ............ хер 18 4,386 | 4,286 | + 70 — 701 — „ 31214, 111 
Scarborough Tramways Co. .... as — == Va 22 ME 43 2 | SP 
Sheffield Corporation .......... „ 17 6,038 | 4,745 | + 295| + 5 486 es 52) "EC ERU 
Southampton Corporation ...... „, 13 1,023 | 1,059 - 31 — 511 — 18 ^s 3 
Southend-on-Sea Corporation. = UN a ER DA 9 „ 311 — 
Stockport Corporation » 19 196 562 | + 251 — — 104 „ 31 — 
Sunderland Corporation ........ „ 17| 1,567 | 1,274 | + 93 + 891| — | 20 nc SOL. == 
Swindon Corporation .......... Aug 30; 215 | — — — — 4 „ 31 4,937 
Wallasey U. D VO. Sep. 16 804 735 ＋ 11| + 625 |1185/105 „ 31 38,768 
Warrington Corporation — — == — — 71 — „ 31 17,057 
West Ham Corporation ........ „ 14| 2077 | 1.120 | + 957 — 46 | 862 „ 311 
Wolverhampton Corporation.. „„ 13 847 789 | + 107 — — 7 — „5 381 — 
JJ %⅛ ы мае са | | 

* Including steam trains. t And 88 miles of interlacing track. 


@ Train mile. 


b Per mile of single track. 


Accounts fur past year. 


carried. 


15,530,351 


5,516 380 


11,145,531 
8,661,720 


2,325,677 
20,205,196 
10,058,288 
11,321,160 
45,512,373 

3,878 269 
24,134,363 
44,875,547 


5,814,376 


2,853,200 
402,511 


59,050,949 


13,689,658 
195,767,519 
17,849,642 
12'838,150 


3,632,855 


61,223,656 
12,039,252 


116,692,663 


3,128,867 
850,121 
126,900,875 


43,069,934 


15,466,245 
19,625,329 
2 837,110 
5.251.472 
39,213,560 


1,515,757 


7,112,881 
4,418,225 


15,773,742 


Passengers 


run. 


1,379,723 
353,945 


1,309,903 
986,955 
579,264 

2,161,139 

1.121.625 

1 152,828 

6,127,135 
454,082 

2,770,049 

1,281,214 


882,256 


281.43 
110,738 


7,077,372 


863.816 
17,915,595 


12,166,419 


359,435 


4,326,152 


1,504,740 
197,499 


336,517 


4,884,590 


102,751 
778,851 


1,237,165 


Car miles 


E 


Cost 

Receipts per | баг 
Pas. | Car Йө of mile. 
e'nger| mile. 


track. | 


£ d. 
2,512 | 645 
1.80 | 516 
2.8885 603 
744 


721 


R Half-year's figures. 


THE ELECTRICAL ENGINEER, SEPTEMBER 29, 1905. 488 


NOTES. | Beira had given them. The party subsequently re- 
embarked in the Durham Castle, which left in the 
afternoon. The tour is voted a great success ; numbers of 
papers were read by eminent scientists, various places of 
interest were visited, in the course of which the party 
witnessed the opening of the bridge over the Viotoria 
Falls, and, by all accounts, the visit has imparted a decided 
impetus to education, and especially scientific education, in 
South Africa. 

Over-Bridge Tramways.—It is something of à 
novelty to find the London County Council and the City 
Corporation marching hand in hand, but the favourable 
reception accorded by the latter authority at their meeting 
this week to the overtures from Spring-gardens in regard 
to the Embankment tramway scheme suggests that the 
Houte of Lords will find themselves confronted with a still 
stronger case for sanctioning the County Council's scheme 
when it again comes before them next session. This is the 
more likely to be the case seeing that aince the summary 
rejection of the measure by the Upper Chamber in the last 
session of Parliament the London Traffic Commission has 
reported favourably upon such a scheme. The Corporation 
have referred to the Bridge House Estates Committee the 
Council’s suggestion that the City authorities should 
aimultaneously introduce a Bill for the rebuilding or 
widening of Blackfriars Bridge, with power to obtain 
expert advice, and as there is likely to be another 
conference on the whole subject between the Council and 
the Corporation, it is evident that the former body is more 
determined than ever to gain its object. It is scarcely 
necessary to remind our readers that since the rejection 
of the measure some of the borough councils have also 
assured the County Council of their support, and with the 
strong expressions of opinion that have been delivered by 
a substantial portion of the public the Peers are likely to 
at any rate give the subject more careful attention than 
was the case last time. 


Municipal Economics.—The fourth year of operation 
of the East Ham Corporation tramways shows a satie- 
factory result, and, as sometimes happens in such circum- 
stances, the councillors are not of one accord concerning 
the allocation of profits. The gross surplus was £11,394, 
and after providing for interest and sinking fund charges, 
there remains а net balance of £2,612. Now considering 
that the capital outlay to date totals £156,253, prudence 
would suggest placing this sam to the depreciation and 
reserve fund, which course was, in fact, decided upon. At 
а recent meeting, however, that resolution was reacinded, 
and the matter was referred to committee to report 
upon a proposition that a sum equal to a penny rate 
should be voted to the relief of the general district 
charge. The advocates of this step refer to the 
neighbouring borough of West Ham as a justification for 
the course proposed. We are not sure that the latter 
undertaking did well to devote such a large sum as £7,000 
to the relief of the rates, but the circumstances were some- 
what exceptional, since a profit of over £10,000 was made 
on the first year's working, and the grant to the rates was 
made after setting aside over £3,000 for depreciation. The 
sum shown as placed to depreciation and reserve at East 
Ham for the preceding year is £342, which is not a great 
deal in relation to the capital outlay, and the Corporation 
will be well advised to think well before making the users 
of the trams pay rates twice over, especially as, even from 
the ratepayers’ point of view, such arrangements may 
prove to be but robbing Peter to pay Paul. 

Wages in Electrical Works.—A strike of con- 
siderable magnitude has been threatened in the German 
capital, and Messrs. Slemens and Halske and the Allgemeine 


University College, London.—The work of the 
engineeriog school at University College, London, will 
begin on Tuesday next. The prospectus of the echool 
shows some important developments in its work since last 
year. The three years’ course for students qualifying for 
the diploma or for the degree in engineering has now been 
fally organised. In connection with the department of 
civil engineering and surveying an important new departure 
has been taken in the form of enlisting the services of 
eminent engineers in practice for special courses. For 
instance, Mr. H. Deane, M.LC.E, is to give a course in 
railway engineering, and Mr. A. T. Walmisley, M. I. C. E., 
in waterways, roads, street paving, and tramways. By this 
means the teaching of the school will be brought into direct 
touch with present-day practice. 


The Institution.—The issue of the Journal dated 
September contains papers on The Eddy-Current Brake 
for Testing Motors,” by D. K. Morris and G. A. Lister 
(Birmingham); “ Alternating-Current Motors in Industrial 
Service,” by P. D. Ionides (Glasgow); E. M. F. Wave 
Forms,” by E. A. Biedermann and J. B. Sparks (Students 
Section); ‘The Present Electrical Equipment of the 
London County Council Tramways,” by J. W. Anson 
(Students Section) ; “ Application of Electricity to Mines,” 
by A. C. Anderson (Birmingham) ; “Electric Heating: its 
History and Development,” by A. E. Jepson (Students 
Section); and “Equipment of a Generating Station, with 
special reference to the Chelsea Station of the Underground 
Electric Railway.” Members are reminded that the volume 
now consists of two volumes annually. 


Wireless Telegraphy.—The Berkshire cavalry camp 
has become a centre of attraction by reason of an installa- 
tion of wireless telegraphy. The instruments are carried 
on the body of a cart, to which another cart containing the 
dynamo can be attached. The apparatus is in full operation, 
aud is connected with an installation at Aldershot. Other 
stations are being equipped throughout the manceuvre area, 
and Sir John French is able to communicate from his head- 
quarters with almost any portion of his command. Another 
account of the utility of the ethergram comes from New 
York, where members of the Stock Exchange are having 
wireless telegraphic receivers installed in the tonneau of 
their motorcars. By this means and a transmitting 
apparatus installed at the railway station by the Exchange 
it is stated that they are enabled to conduct their daily 
business from the open country, communication with 
Wall-street having been maintained over a distance 


of 20 miles, which, the report states, ITmay be increased 
to 50 miles. 


The British Association.—The South African party 
of the British Association are homeward bound on the 
„Durham Castle,” armed with mementoes of every deacrip- 
tion, from tomahawks and assegais to ostrich eggs and 
birds’ neste. All the members expressed themselves 
delighted with the tour, but latterly they have felt the 
effecta of the constant travelling. Scarcely had the 
visitors embarked at Beira, however, than it devolved 
upon them to return to shore in order to attend a 
reception by the Governor. Prof. Darwin, in proposing 
the health of the Portuguese Sovereign, said it was 
easy to recall the battlefields on which British and 
Portuguese arms had fought side by side, but science 
was now devoted to the pacific arts. Senhor Rapozo, 
president of the Beira Chamber of Commerce, proposed 
the health of the association, and Prof. Darwin, in 
responding, acknowledged the cordial reception which 
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Elektricitits-Gesellechaft, taking time by the forelock, last 
Friday closed the departments affected, some 8,000 men 
being placed on the unemployed list. The workmen in 
these factories contend that, owing to the cost of living 
having considerably increased, it is necessary to have a 
minimum wage of 27s. per week. The companies main- 
tain that the ruling prices are too low to permit of an 
increase in wages of 15 per cent., especially as the working 
day has been reduced from 10 to 9 hours. They are 
prepared, however, to grant an increase of 5 per cent., 
and have intimated their willingness to reinstate the men 
as far as possible if their representatives withdraw all 
other demands. At the moment of writing lt is not 
certain whether the offer will be accepted. The situation 
is of considerable interest to manufacturers in this 
country, for wages are the determining factor in cost of 
production, and this has hitherto formed the chief handicap 
to British manufacturers, the price of materials being pretty 
much the same in both countries. A few years ago the 
Kaiser declared Socialism to be "ап ephemeral phenomenon,’ 
despite which it is making considerable headway within his 
realms, with a consequent equalising tendency in the cost 
of manufacture. The companies in question, however, 
decided to combat its inroads, for which purpose concerted 
action was sgreed upon. It is difficult to exaggerate the 
detrimental effect which these conflicts between capital and 
labour exercise upon a nation’s commerce, and the state- 
ment in the recent Board of Trade report that, though 
several disputes of this kind occurred during the past year, 
they were nearly all settled by conolliatory agencies 
without cessation of work affords some cause for gratification 
аб home, Later information from Berlin indicates that, 
instead of coming to an end, the dislocation is likely to 
extend. 


Wolverhampton Tramway Finances.—Alderman 
C. T. Mander, chairman of the Wolverhampton Corporation 
Tramway Committee, has indited a somewhat lengthy 
reply to criticisms upon the form of traction in use in that 
town and his own predictions as to the profit which would 
accrue from the introdaction of the tramway. He acknow- 
ledges that the Lorain surface-contact system consumes 
'24 of a unit more energy per car mile than is the case 
with 39 other undertakings referred to, bat points out that 
even во the total operating costs are ‘3d. less. Beyond this 
it is claimed that the cost of repairing faults is leas with 
the Lorain than the overhead system, and that, apart from 
esthetic considerations, the danger to the public is less. 
The chairman remarke, too, that this additional current 
consumption is not an unmixed evil, as the Electricity 
Committee has the benefit of it. This is certainly the 
case, though it seems a rather doubtfal sort of argument 
when discussing the tramways on their merits. The 
alderman proceeds to state that the amount spent last year 
on renewals was something over £3,000, not £4,790, but, 
as showing the soundness of Wolverhampton tramway 
finance, he adds that a further sum of £4,790 was charged 
to renewals account, and that the Tramways Committee 
have an accumulated reserve of £8,800 in hand to meet 
renewals of permanent way, etc, which may not need 
renewal for some years. Mr. Mander also states that 
according to the standard form of tramway accounts the 
Corporation made a gross profit for the past year of 
nearly £16,000 and a net profit of nearly £5,000, while 
had the system been owned by a company the surplus 
would have easily permitted of a 5 per cent. dividend after 
making liberal allowance for depreciation. The aiderman’s 
reply is not altogether devoid of an element of self-satis- 
faction, for which there is some justification, as the Lorain 
system has not yet proved the dismal failure that some 


opponents of the surface-contact system predicted, though 
it renders connection with neighbouring tramways 
difficult. It was an innovation on the part of the Corpora- 
tion, which may or may not turn out an expensive one, 
but it will at least have contributed to a solution of the 
claims of the various systems; and, meanwhile, Wolver- 
hampton people have the consolation of knowing that they 
are in a more favourable position than some undertakings 
using the overhead system. 


Mexico.—English manufacturers in quest of new fields 
have latterly been casting their eyes eastward, but it is not 
only in the Orient that the merchant may find another 
outlet for his wares. If he turns to the West he will find 
the phenomenon of regenerated Mexico scarcely less 
remarkable than that of awakened Japan, and this journal 
haa joined in the effort to direct attention to that part of 
the world—a region which, by the way, is already appre- 
ciated by our Canadian cousins as well as Brother 
Jonathan. The great water power of Central America 
offers great scope for the adoption of electricity, and 
American capital is taking advantage of the opportunity. 
One of the latest schemes to be launched from the United 
States is that of the Mexican-American Power Company, 
which will erect several electric power plants near the city 
of Mexico, and build transmission lines for the purpose of 
providing power for operating industries there and ina 
number of towns in the vicinity of the power plante. It 
is one of the largest electrical projects to be undertaken in 
Mexico, the amount to be invested being estimated at 
£2,000,000. It is stated that the first instalment of 
£300,000 in cash bas been paid up, and that all preliminary 
plans are completed for the immediate construction of the 
power plante. The main plant will be located on the 
Malinaltenango River, at the foot of the Snow Mountain, 
near Toluca. Other power plants will be erected on the 
Meyuce and Tizates Rivers. According to the reports of 
engineers who have investigated the water supply and fall 
of these rivers, the three plants will be able to generate 
not less than 90,000 h.p. The initial plant will have a 
capacity of 10,000 h.p. The falls in these rivers are so 
great that it will not be necessary to construct dams or long 
canals. By digging a short canal the water from the 
Mallnaltenango River will be dropped into a barranca, or 
basin, a distance of 820ft., and thus afford the necessary 
power for the electric generating plant. It is stated that 
alaminium will be used for the transmission lines. The 
generating plants will be situated at an altitude of about 
10,000ft. In addition to the transmission line to this city, 
others will be built to Toluca, El Ora, and a number of 
other towns and mining centres in that part of the country. 
Until recently outside enterprise has been handicapped by 
fluctuations in the Mexican currency, but now that a 
practically settled standard has been adopted this difficulty 
has been in a large measure overcome, and we hope to see 
English manufacturers make a larger bid for trade in this 
quarter. 

Rubber.—A recent contribution in one of the dailies 
supplies some further information anent the rubber-growing 
industry—an industry whose prospects have been a matter 
of considerable divergence of opinion lately. It is tolerably 
clear, however, that it is one of the relatively few branches 
of commerce in which the sapply scarcely equals the 
demand. This is not entirely because the conditions 
would not have permitted of greater production—on the 
contrary, there are large tracts of suitable territory in 
our equatorial colonies—but rather because the industry 
has been neglected, or pursued injudielously. Hitherto the 
main source of supply has been South America, but . 
latterly Ceylon, the Malay States, and Central America 
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have been looked upon as likely fields. The position 
in regard to the last-named is a matter of some uncertainty, 
but an undoubted advance has been made both in Ceylon 
and the Malay States. At present the yield from those 
regions beara only a small proportion to the world’s pro- 
daction of some 56,000 tons per annum, but trade condi- 
tions point to their eventually becoming the headquarters 
of the industry. Three years ago the rubber grown in 
Ceylon amounted to no more than seven tons, which last 
year advanced to 35 tons, but there are now planted in 
that island and the Malay States some 80,000 acres, 
estimated to yield by 1911 about 16,000,000]b. Even this 
represents only 125 per cent. of the world's present output, 
which, as already mentioned, is hardly adequate to the 
demand, and the demand, largely owing to the needs of 
motorcars and buses, is steadily increasing ; but a great 
incentive is afforded to Eastern planters to proceed with 
the industry apace. Largely through unskilful treatment, 
the supply from South America is becoming less, besides 
which the more up-to-date methods employed in Ceylon 
yield a higher grade of rabber. The Eastern prodact is found 
to contain 95 per cent. of pure rubber against 75 or 80 per 
cent. from that raised in the districts surrounding the 
Amazon. In addition, the article can be cultivated 
much more cheaply in the East. An impetus has been 
given to the industry in Ceylon by the discovery that, 
contrary to previous theories, swampy land is unneces- 
sary, and this has induced tea planters to undertake 
the cultivation of rubber with a view to augmenting 
their profits. The rubber trees serve as a shade 
for the tea plants, though the results are naturally less 
favourable than with plantations on virgin soil. The other 
conditions in Ceylon and Malay are quite favourable, as 
not only is the rainfall suitable, but land can be acquired 
upon advantageous terms, and the thick Hindoo population 
is available for labour, so that a reasonable degree of enter- 
prise should reault in the development of a substantial 
industry. 


Techuical Education.—The Board of Education have 
issued a circular containing some interesting information 
in regard to the advantage which accrues from co-operation 
between employers and managers of technical institutes. 
As there is considerable variety in the character and 
amount of such co-operation, the Board have compiled a 
table of some typical forms of co-operation as showing what 
has been found actually possible under present conditions. 
Perhaps the simplest and most common method of 
co-operation is that in which the employer pays the 
fees of employés or apprentices taking an approved 
course suited to the circumstances of the special 
industry concerned, In many cases students attending 
approved evening courses are allowed some reduction on 
the ordinary hours of work without loss of pay. This 
plan has been extensively adopted, and students have 
been enabled to attend such classes from about two hours 
per week to as much as six months in the year in special 
cases. The care exercised in the selection of the students 
has, naturally, to be increased as the concession increases. 
Many large engineering firms employing a number of 
apprentices make arrangements for their attendance one 
day per week, or two half days per week, or two or three 
hours one afternoon or early morning per week, at an 
approved course of instruction at a technical school. These 
arrangements are found to work admirably, bat still better 
results are obtained when the total time thus allowed por 
week approximates to one working day. In certain cases 
students who have passed successfully through an 
approved course of study qualify for an increase of 
pay, and recognition of increased efficiency is also some- 


times marked by preference in the matter of promotion. 
Occasionally employers, or a federation of employers, have 
selected a few specially qualified students for scholarships, 
or maintenance fees while attending a two or three years’ 
full-time course specially arranged to bear on their industry. 
Very carefully thought out schemes for promoting the 
higher technical education of selected employés have been 
prepsred in particular cases. Certainly not the least 
valuable form of co-operation is that found in certain dis- 
tricts where committees of employers keep the curricula 
of the institutes under observation. Where such com- 
mittees exist it is found advantageous that some of the 
members should also be members of the institute com: 
mittee. Such arrangements facilitate another form of 
co-operation, as where the employers are satisfied of the 
value of the instruction given at the school they 
will often give a preference to the students in dealing 
with applications for admission to their works. The 
Board rightly point out that the development of the 
bond between technical education on the one hand and the 
practice and commercial aspect of our industries on the 
other, is & necessary part of further industrial progress. 
Financial help from employers is of great assistance, but 
its value is very largely enhanced where the employers 
take a personal part in supervising the course of 
instruction, and, by bringing their own experience to bear, 
ensure that the studies are directed into the proper 
groove. 


Cardiff Trams.—The report of the borough electrical 
engineer and tramways manager, Mr. Arthur Ellis, for the 
year ended March 31 is to hand, and reflects the general 
tale of trade depression during the 12 months. It also 
voices the handicap under which the department labours of 
high capital charges and low fares, in regard to the latter 
of which the Corporation have decided not to make any 
alteration. Under these circumstances the undertaking 
might have done worse than come out with a alight 
balance on the right side. The total working expenses 
amounted to £74,501, and loan charges represented 
£33,458, in addition to which the suspense account 
absorbed £4,448, leaving a net balance of £20. 174. 61., 
without, however, making any allowance for deprecia- 
tion. In order to counteract the high capital charges 
and low fares, the management was compelled to 
resort to economies in operating expenses, with which 
object a substantial reduction was made in the 
car mileage, happily without any proportionate loss of 
revenue. А considerable saving was also effected in the 
matter of ‘the working staff, and this was facilitated by the 
adoption of automatic overhead frogs and point irons, 
enabling the drivers to work the janction points from the 
car platforms, thus dispensing with a large number of 
signalmen and point boys. In regard to costs of operation 
the Cardiff figure of 59481. per car mile compares 
favourably with such large systems as Liverpool, Man- 
chester, Newcastle, Nottingham, Hall, and Bolton, but the 
income per car mile does not show to advantage in conse« 
quence of the low fares. Mr. Ellis takes the opportunity 
of reiterating that if the system is to show a fair return on 
the capital outlay, the fares must be adjusted on a fair 
basis. He estimates that if these were raised so as to 
produce another 1d. per car mile on the average receipts, 
the revenue would be increased by £11,000 perannum. In 
any case he is strongly in favour of a revision on certain 
sections, notably the Splottroute, where passengers are carried 
some 2] miles for a penny. We think the Corporation 
will be well advised in taking heed of the warning given 
by the president of the Municipal Tramways Association 
last year against too low fares, at any rate until a sub, 
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stantial reserve has been accumulated. After investigating 
the experience of other towns, Mr. Ellis is not inclined to 
recommend the introduction of & parcels service, especially 
as Cardiff tradesmen appear to have their own arrange- 
ments in this respect. The parcels system is one, we 
think, possessing considerable possibilities, but it is 
comparatively young at present, and litigation is pend- 
log as to the limite of tramway undertakers’ powers in 
this respect, so that the Cardiff Corporation are perbaps 
wise in deferring an experiment of this kind. The report 
contains some interesting remarks in regard to the rolling- 
8:0ck, the car wheels in some cases having run а total of 
78,000 miles, and axle bearings which have been in use for 
two years are still in good condition. Wear has reduced 
the diameter of the wheels from 30in. to 262in. All these 
old wheels are being retyred and fitted with deeper tyres, 
making the diameter 312in. In a few cases chilled cast- 
iron wheels have been tried, but apparently have not given 
unmixed satisfaction. As the works costs are expected to 
be further reduced during the current year, an increased 
balance may be anticipated with some confidence. 


Education in South Africa.—The remarks made 
by the Rev. W. E. C. Clarke to Section L of the British 
Association, taken in conjunction with the address of Mr. 
W. Cullen, president of the Chemical, Metallurgical, and 
Mining Society of South Africa, throw considerable light 
upon the educational system of Cape Colony and the 
Transvaal. From the address of Prof. P. D. Hahn to the 
Education Section of the British Association, referred to in 
our issue of the 15th inst., it will be noticed that consider- 
able steps have been taken of late years in improving 
education in the Colony, but the system of primary 
instruction, which should be the basis of the higher educa- 
tion, appears to still be imperfect. Mr. Clarke gave an 
interesting résumé of the difficulties experienced in the early 
history of the Colony, when education was pretty much at 
a discount. A decided advance was made in 1839 by the 
introduction of the “Herschel system,“ which gave a 
stimulus to education, and led to the adoption of the Act 
of 1865, the basis of the system now in operation. In 
1873 а university was established, and a number of high 
schools have been founded. Ол the technical side a school 
of mines was instituted at the South African College in 
1896, and the students now complete their course at the 
Johannesburg Technical Institute. Mr. Clarke considers that 
the Khodes scholarships, if made post-graduationscholarships, 
will not only benefit the holders, but will farther higher 
education. South African education has been gradual of 
development, and has, perhaps, been a gainer thereby, as 
it has been the policy of the authorities to benefit 
by the experience of other countries. One drawback 
has been the unsatisfactory position of the teacher, 
and until this has been improved the best results 
cannot be expected. There are indications that this fact is 
being recognised. Mr. Callen had not a very hopefal tale 
to give in regard to technical education in the Transvaal. 
He found that, although the indacements offered were very 
good, the young colonists did not enter the workshops in 
апу numbers, and 90 per cent. of their skilled hands came 
from oversea. He thought the cause could be traced to 
the lack of an organised system of apprenticeship, though 
he was pleased to learn that several private engineering 
firms had a definite system, which worked excellently. On 
the mines, however, apprentices were regarded as a nuisance, 
which is a lamentable state of affairs, and one which, we 
trust, will be remedied at no distant date. Mr. Cullen 
quoted the following finding from the report of the 
commission appointed by the Cape Colony Government : 
" From the evidence adduced, the commission finde that in 


almost all professions and trades in respeot of which 
evidence has been given before the commission the more 
capable and technically trained men have not been trained 
in this Colony, but have come from other countries; and 
that a high standard of work in the various trades is hardly 
attainable by locally-trained artisans owing to the absence 
of provision for technical education. The absence of any auch 
training debars the Colonial youth from attaining that degree 
of efficiency which would enable him to compete with the 
man who has had a technical training elsewhere." It seemed 
to Mr. Cullen that if this were the state of things in Cape 
Colony, the Transvaal was in a much worse position. It 
is consoling, therefore, to learn that the visit of the British 
Association bas imparted a stimulue to education in the 
Transvaal, and that the establishment of a technical 
university is probable in the near future. To tbis Sic 
Richard Jebb has added his assurance that a keen desire 
has become manifest in South Africa for a scientific system 
of education, which, it may reasonably be expected, will 
have the effect of mitigating the evils complained of by 
Mr. Cullen. 


Motor Rating.—4A concise and convenient method of 
expressing the characteristics of a complete line of motors 
of one type but of various speeds and outputs is outlined 
diagrammatically by Mr. C. P. Nachod in the Electrical 
World of New York. In the accompanying illustration the 
areas A, В, C, etc, correspond to the sizes of frames com- 
prising the line of motors. The radial lines denote speed 
in revolutions per minute and their ordinates borse-power. 
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To use the curves, suppose the designer or estimator has an 
inquiry for a 30-b.p. motor at 1,100 rpm. The inter- 
section of the horizontal line passing through 30 h. p. and the 
line denoting 1,100 r p.m. falls in the area marked D, 
whence this is the frame needed. Suppose it is required 
to find the speed of a motor on an F frame to give 40 h.p. 
Following the 40-h.p. horizontal until it intersects the line 
bounding the areas F and G, the intersection is seen to 
be traversed by the radial lioe denoting 600 r.pm, 
which is, therefore, the lowest speed at which that output 
could be obtained. Or let it be required to fiad the 
horse-power that can be gotten from an E frame with 
a motor speed of 600. The intersection of the boundary 
line between E and F with the speed curve for 600 r.p.m. 
is seen to have an ordinate of 28 h.p, which is the 
maximum output. It will be seen that in this diagram 
every motor is represented by a point, whose ordinate is 
the horse-power, whose position in certain areas is the 
frame, and whose position on the radial lines is the speed. 
The boundary lines between the areas are not bard and 
fast, since one combination of slots and conductors is more 
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effective than another; and also since there are only a 
limited number of combinations available. When a motor 
rating falls on or very near a boundary line, that rating 
cannot be positively assumed, but must be checked by a 
further calculation of the motor. In constructing such a set 
of curves for a particular line of motors it is only necessary 
to know the maximam torque, or, what is proportional 
to it, tbe maximum  horse- power per 100 revolu- 
tions for each size of frame. The output of a 
motor giving 10 h. p. per 100 r.p.m. at 500 r. p. m. is 
50 h. p. Therefore, the speed curve for 500 r. p. m. 
passes through the point whose co-ordinates are 10 h. p. 
per 100 revolutions and 50 hp. It also passes through 
zero, and is a straight line; and is thus completely 
determined. By noting that at the abscissa 10 the 
speed curves intersecting the vertical are those of 10 times 
the corresponding ordinate, the curves can be drawn without 
calculation. The lines marking the frame areas, denoting 
the maximum horse-power per 100 revolations, are drawn 
not quite vertically, but with a slight inclination to the 
right. This is to allow a higher torque for the higher 
speeds, due to the improved ventilation, the same heating 
limit being presupposed for all cases. In all strictness, 
these may not be straight lines; and the amount of 
slewing may be diffioult to determine. Ia the line of 
motors from which these curves were made and used, the 
motors are so graded that the maximum torques for each 
frame are approximately in a geometrical series. 


Single-Phase Traction. — The first single-phase 
railway in the southern division of the United States was 
recently installed batween Marietta and Atlanta, at the 
instance of the Atlanta Northern Railway Company. 
Energy is generated at a hydro-electric station about 
18 miles from the Atlanta terminus at a pressure of 22,000 
volts. The trolley line construction is of the general type 
used in direct-current practice, except that specially heavy 
insulators suitable for the higher voltage are employed. 
Within the city limits of Atlanta the trolley voltsge is 
550, while over all other portions of the railway it is 2,200. 
A single 4.0 trolley wire forms the entire 2,200-volt dis- 
tributing system. The trolley wire is suspended from cross 
spans secured to wooden poles set 90ft. apart on straight 
track, and about 45ft. apart on curves. The high-voltage 
trolley line is divided into three sections, each fed from one 
leg of the three-phase transmission system through oil. 
iosulated self-cooling transformers. There are two trans- 
former stations in each section connected to the same 
phase, making a total of six stations located approxi- 
mately 34 miles apart. The transformer stations are 
each equipped with one 150-kw. Westinghouse oil- 
insulated self-cnoling transformer, together with the 
necessary lightning arresters, choke coils, switches, and 
fuses. The transformer in Atlanta and one in a car- 
barn near the limit of this city supply the 550-volt section 
of the trolley, and in order that all transformers may be 
interchangeable, each is wound so that the secondary 
voltage of either 2,200 or 550 may be used. As these 
stations contain no moving machinery, no attendants are 
required. An occasional inspection of the stations is all 
that is necessary. The passenger cars are equipped with 
four Westinghouse 50-h p. motors. The equipment of 
these cars ів notable for its simplicity. The circuit from 
the trolley passes to an auto-transformer through a double- 
throw oil switch, which connects it to either one of two 
taps on the high-tension winding of the transformer 
according to wbether 2,200 or 550 volts is used on the 
trolley. After leaving the auto-trausformer, the circuit 
pasees directly to the ground. The motors may be con- 
nected to various taps on the low-tension winding of this 


transformer, giving five different running points. The con- 
nections are made by a drum-type controller, one controller 
being mounted on each platform. Each controller consiste 
of three drums, one for reversing the relative connections 
of the field and armature coils of each motor, and 
the other two, which are directly geared together 
and operated simultaneously, for varying the voltage 
impressed проп the motors. The motors are of the 
conductively compensated type, and are connected per- 
manently two in parallel, the voltage impressed upon each 
pair of motors being regulated by one of the controller 
drums mentioned above. The feature of particular interest 
in connection with the operation of the controller lies 
in the means employed for preventing sparking in the con- 
troller when the connections are chbaoged from one tap to 
another on the auto-transformer. There are on this trane- 
former six intermediate taps corresponding to voltages 
144, 174, 204, 234, 266, and 288 respectively. There are, 
however, only five running points corresponding to voltages 
159, 189, 219, 240, and 277 respectively. It will be noted 
that theee voltages are in each case midway between the 
ones of the transformer taps. The running voltages 
are obtained from the neutral point of а so-called 
“ preventive coil "—an inductive coil—which is connected 
across adjacent taps of the auto- transformer. The 
segments on the controller drums are so arranged that, in 
changing the preventive coil from one pair of transformer 
taps to the next adjacent pair, the circuit is never 
opened simultaneously at both ends of the coil. In 
parallel with tbe preventive coil ie connected a “ preventive 
resistance," through one half of which flows the major 
portion of the current to the motor when the controller 
is being moved from one running position to another. 
The preventive resistance is so desigued that it takes 
but little current when subjected to the small voltage 
between adjacent transformer taps (30 volts) and yet 
absorbs but little voitage when carrying the full current 
of the motor. It is evident, therefore, that the motor 
circults are never completely opened during operation, 
and yet there is no direct short-circuit produced between 
adjacent transformer taps. On tbe highest running notch 
of the controller the preventive resistance is out com- 
pletely out of circuit, во as to eliminate entirely the loss 
occasioned by the current due to the voltage between 
adjacent transformer taps. The freight car is equipped with 
four motors similar to those used on the four passenger cars 
with hand control, but in order that this car may be 
operated on any part of the oity system as well as over 
the company's own tracke, the equipment is arranged for 
operation on either direct or alternating current. It can 
be run from a standard 550-volt direot-ourrent trolley, the 
550-volt alternating-current trolley in Atlanta, and the 
2,200 volt alteraating-current trolley between Atlanta and 
Marietta. To meet these widely different conditions, a 
combination of rheostatic and voltage control is used instead 
of pure voltage control ae on the passenger cars. The 
motors are connected permanently, two in series, and the 
two groups thus formed may be connected to any one of 
three different taps on the transformer. In starting the 
car, the motors are connected first to the lowest tsp, then 
to the middle tap through a resistance, next to the middle 
tap without the resistance, then to the highest tap with 
the resistance in circuit, and, finally, to the highest tap 
with the resistance short-circuited. With this equipment 
three different running points are obtained. When operat- 
iog on direct current, the motors are connected all four 
in series and rheostatic control only is used. There are 
thus four resistance points in addition to the “full-on” 
position, 
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OLYMPIA. 


According to programme, as our excellent friends the 
Japanese would say, the Electrical Exhibition at Olympia 
was opened on Monday last by the Lord Mayor. 
Appropriately enough, the Electrical Engineers’ Volunteer 
Corps provided a guard of honour for the occasion under 
Captain O'Shaughnessy, and a most serviceable body of 
men they looked drawn up for the reception, after 
which an inspection of the exhibition was made, lord 
mayors and mayors from the provinces and the mayors of 
several London boroughs taking part. That over, or as 
much of it as time allowed, there was a pause for the 
formal ceremony of declaring the exhibition open, and then 
luncheon. The latter was presided over by Mr. E. Cunliffe- 
Owen. As for the toasts, little can be said here. They 


were apparently not considered of great importance, as по 
provision seems to have been made to facilitate reporting 
them. We were told to sit where we liked, er soon 
“ Success 


discovered that meant sitting where we could. 
to the Exhibition” was proposed by the Lord Mayor, 
and responded to by the chairman; “ Тһе Electrical 


Industry " was proposed by Sheriff Sir G. Vesey Strong, 
and responded to by Colonel К. E. Crompton on (behalf of 


the electrica] manufacturers) the Mayor of Hammersmith 
а behalf of municipal electrical undertakings), and Mr. 
‚ Н. Patchell (on behalf of electric supply companies). 


Our first impressions of the exhibition as a whole were 


distinotly favourable. It is something more than a collec- 
tion of trade exhibits, containing that element whicb should 
render it popular among those who seek information as well 
as diversion. It nidis; 

also to the general public, and the advertisement obtained 
should serve as a stimulant to the electrical industry. 


bave flattered the electrical industry by imitations, but 
their devices would seem unable to stand the test of time. 
It needs no photometric measurements to show the rapid 
decrease in volume of light emitted by their imitation arc 
lamps, for example, whereas the yield of the real article could 
scarcely be improved upon for constancy. The flame arc 


especially wants a lotof beating, and will doubtless find readier 


preference over gas lamps when mean efficiency becomes 
the recognised standard for comparison. Then, again, the 


ascendancy of electricity for domestic purposes is brought 


into prominence by the exhibition—its superior adaptability 
for artistic effects, ite convenience, its cleanliness ae a 
cooking agent and for heating purposes generally—not to 
mention the advantages which these several attributes 
bring in train. The average consumer knows little and 
cares less about improvements tending to reduce the cost 
of producing electricity; the price charged per metered 
unit is his starting point, and after that, ways and means 
of economical use should be (but are not always) his care. 
Inferior lamps and motors have in numerous instances 
brought electricity into disrepute. Many complaints, too, 


may be traced to the practice, through ignorance, of using 


electric incandescent lamps beyond their economical life. 
It is to the interest of the whole industry that these causes 
of complaint should be minimised. Hence the educational 
value of an exhibition such as the one under notice is not 
an unimportant consideration. At Olympia the consumer 
is brought into touch with first-class material and the 
latest means of effecting economy in the use of olectricity. 
Moreover, be can rely upon competent assistance in selecting 
the best for his partioular purpose. 

But apart from the purely business point of view, the 
exhibition is, as we have said, an attractive one. What 
will appeal, perhaps, as much as anything to the casual 
visitor is the manufacture of Ediswan and Robertson 
incandescent electric lamps in progress. This sight alone 
would well repay a visit. Then there are other popular 
items, such as electric cooking, which cannot fail to draw 
crowds—not to mention good music and entertainments of 
а supplementary character. We have never seen an 
exhibition more complete on the opening day. Practically 
there remained nothing to do but clear away a few packing 
cases and a litter of paper here and there. Complaint was 
certainly made as to the lack of an adequate supply of 


в, then, not only to the trade, but 


Gas 
has had its say, and now it is Electra’s tarn. Gas engineers 


current for power purposes, but it was the ear rather than 
the eye that а conscious of this deficlenoy. Such 
unreadinese on the part of the management is to be 
deplored, bat should be capable of speedy remedy—the 
hum of motors must be added. 

The exhibition affords an exceptionally good opportunity 
of noting the progress made in the various branches of 
electrical engineering and for reviewing the possible lines of 
further developments. To draw valuable conclusions in the 
latter direction, it is necessary to take a general view of the 
exhibits of a particular class and to see what the most 
progressive firms are doing. We have arranged for a 
number of experte to assist us by the preparation of special 
articles, which will give not only reviews of progress 
made, but also indicate generally what may be expected 
from the latest developments. For this purpose many 
subjects have been selected, and in this week's issue 
will be found articles on prime movers, direct-current 
dynamos, electric fittings, and electric illuminants. The 
experts responsible for these articles have been given a 
free hand, and their opinions are their own. With these 
articles as a guide a more comprehensive view of the 
numerous stands will be possible. We would recommend 
those of our readers who have not already visited the 
exhibition to purchase a catalogue of the exhibits before 
doing so, and to mark on the plan those stands they 
specially wish to visit. Otherwise the attractions on every 
hand are so numerous that they may come away without 
seeing what they desire to do. The catalogue gives a good 
résumé of what is to be seen on each stand. It should also 
be remembered that lectures have been arranged for several 
nights each week. "This list up to date is as follows, the 
first lecture commences at 8 p m., and the time for the others 
will be announced later : 


Friday, Sept 29,—'' Wireless Telegraphy "; W. DUDDELI, member 
cf Council I. E. E. 

Tuesday, Oct. 3.—‘' Development of the Use of Electric Motors; 
Oolonel R. E. Овомртох, O. B., past-president I. E. E., M. I. O. E. 

Friday, Oct. 6.—'* Domestic Electric Lighting”; J. SwINBUKNE, 
past-president I. E. E., M. I. E. E. 

Tuesday, Oct. 10.—'' Electricity Metera”; B. Z. de FERRANTI, 
member of Oouncil I. E. E., M. I. O. E. 

Wednesday Oct. 11.—'* Electric Heating" ; H. J. Dowsine, M. I. E. E. 

Friday Oct 13.—'' Electric Telegraphs" ; A. MARTIN, Postal Tele- 
gra phe, Cambridge. j 

Tuesday Oct 17. —'' Electric Arc Lighting" ; Mrs, Ayrton, M. I. E. F. 

Wednesday, Осі. 18.—'' Electric Traction”; W. M. MOR DEV, vicc- 
president I. E. E, M. I. O. E. 

Friday, Oct, 20. —'* Telephones”; F. GILL, member of Oouncil I. E. E. 


DIRECT-CURRENT MACHINERY AT OLYMPIA. 
BY P. K FRIEDLANDER. 


Quite a large proportion of the exhibitors are showing 
samples of direct-current generators or motors, and 
although no examples of the largest size are to be seen, 
there is a fairly representative collection of smaller 
machines, Great novelty of design or construction is not 
to be looked for, but sufficient variety still exists to give 
interest to a survey of the productions of the different 
firms, and here and there novelties occur which may become 
the standard practice of the fature. 

The class of machine which is by far the most commonly 
met with is the favourite protected type of motor, of which 
samples are shown by some 30 firme, including Messrs. 
Siemens Bros., Messrs. Crompton, the Lancashire Dynamo 
Company, the Phenix Dynamo Company, the General 
Electric Company, the Electric and Ordnance Accessories 
Company, Messrs. Vickers, Sons, and Maxim, the Labmeyer 
Electric Company, the Brush Electrical Engineering Com- 
pany, the Union Electric Company, the Morris-Hawkine 
Company, etc. These motors have much in common—eg, 
the magnets are almost always of the four-pole type with 
a cast-steel yoke projected so as to form tbe end protection, 
laminated pole-pieces, slotted armatures with the "straight 
out or barrel type of block winding, field coils taped up 
and generally without special supporting formere, self- 
oiling bearings, carbon brushes covering from two to four 
commutator plates, and a brush gear which, if not abso- 
lutely fixed, is at least not intended for adjustment. 
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Variations only occur in such comparative details ав the 
shape of the end covers, the methods of supporting the 
bearings and the brush gear, the details of the brush gear, 
and algo in the over-all dimensions for a given output. 

_ The four-pole construction is retained up to quite large 
sizes, such as 200-kw. dynamas, by some makers, but the 
majority pass to six poles at outputs between 100 kw. and 
200 kw. at normal speeds, This question of the number of 
poles has always been more or less a matter of choice, and 
the correct number for any particular case is greatly 
dependent on the peripheral current density or number of 
ampere conductors per inch adopted. The Continental 
makers, as a whole, are still in the habit of employiog more 
poles than the average English makers, though not neces- 
sarily with any consequent improvement in design or price. 
The introduction of high-speed turbo-dynamos (which, by 
the way, are unrepresented at the exhibition), of course, 
tends to reduce the number of poles employed for a given 
outpat, in order that the number of magnetic reversals and 
the core losses may be kept down, and here four poles are 
found sufficient even for the largest sizes made. 

Another cause which will tend to keep the number of 
poles down is the rapid introduction of reversing or com- 
mutating poles, for these more or less remove the limit in 
the ratio of armature ampere-turns to field ampere-turns 
previously fixed by sparking considerations. The general 
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Fic. 1.—Field Frame of a Phenix Dynamo with Commutating Poles. 


action of such poles has been understood for quite 20 years, 
bat it is only during the last two or three years, especially 
in connection with turbo-dynamos, that they have been at 
all generally adopted. They offer the very definite advan- 
tages of permitting much higher values of the reactance 
voltage—in other words, fewer commntator plates—to be 
employed and of compensating for the armature reaction 
at the commutation point, id so avoiding sparking with 
fixed brushes over an almost unlimited range of current or 
speed variation. If the simple reversing poles are replaced 
by the more elaborate compensating windings of the Dè i 
or Ryan pattern, as adopted by Messrs. Parsons for 
their turbo - generators, the further advantage of the 
prevention of all armature distortion is obtained. The 
increased expense and clumsiness of the last arrangement, 
however, more than counterbalances its advantages except in 
certain extreme cases, and the present tendenoy for ordinary 
work seems to be towards the use of small series-wound 
magnet poles springing from the yoke and acting on the 
armature at points midway between the main poles. 
Examples of this type of reversing pole are shown at the 
exhibition by the Phoenix Dynamo Manufacturing Com- 
pany (Fig. 1), by the Morris-Hawkins Company (Fig. 5), 
by the British Electric Plant Company, and by Messrs. 
Lahmeyer, and several other firms are experimenting in 
this direction even if they do not employ them in their 
present standard machines, 
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The arrangement adopted by the Phonix Dynamo Com- 
pany will be seen to consist of а small pole whose face is 
only a fraction (about one-quarter) of the armature lengtb, 
and is shaped as shown in Fig. 2. In this way the self- 
induction of the armature coll during commutation is not 
increased unduly, as it might be if the pole extended the 
whole length of the armature At the same time the 
increased area of the pole behind the neutral line (in a 


dynamo) serves to keep the rate at which the flux is cut 
(and therefore the reversigg voltage induced) constant 
during the whole time of commutation. The resultant 
flax curve obtained with a reversing pole equally wide 
behind and in front of the neutral line iz indicated in 
Fig. 3, whilst the corresponding result with a pole паре 
as in Fig. 2 із shown in Fig. 4. А somewhat similar 
result is sometimes obtained in the machines of the British 
Electric Plant Company, Alloa, by boring out the reversing 
pole eccentrically, so as to give a smaller air-gap at one 
edge than at the other. 

The constancy of the reversing field over a fair angular 
distance is of importance, not only because it permits 
brush shifting and a consequent adjustment of the com- 
pounding effect in dynamos or of the speed in motors, but 


mid 
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also because it is the necessary condition for a straign 
commutation curve—; e, for a constant rate of change of 
current in the commutated coll—and this constant rate 
ensures that no exoessive current density will occur at any 
part of the brush contact area during commutation. 

In the Morris-Hawkins machines the cores of the revers- 
ing poles are placed near the outer edge of the yoke instead 
of directly between the main poles, and this avoids avy 
increase in the diameter of the yoke. The main pole-pieces 
have slanting edges, so that a more extended neutral zone 
may be produced and the reversing poles (which extend the 
whole length of the armature) slant correspondingly. 

Messrs. Lahmeyer show a variable-voltage direct-current 
booster fitted with rectangular reversing poles placed 
midway between the main poles, and extending over the 
whole length of the armature. Esch reversing pole is 
excited directly by the current of the set of brushes which 


EE 
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it inflaences. In most cases the peripheral span of the 
reversing pole is made from 14 to 3 times the slot-pitch. 
The use of a very narrow pole-piece, though sufficient for 
commutation purposes, is not advisable, as experiments 
carried out by Dr. Breslauer, of the British Electric Plant 
Company, have shown that such poles are liable to be set 
in vlolent vibration by the changes of flux which occur, as 
alots and teeth alternately pass opposite the pole. 
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Although a well-designed generator or motor can be made 
to comply with most modern requirements without the use 
of reversing poles—as is evidenced, for instance, by Mesers. 
Vickers. Sons, and Maxim's planing-machine motor (Stands 
No. 19.40) which gives a 3 or 4 to 1 speed variation 
by shunt regulation without any special devices*—yet this 
is often at the expense of a somewhat lavish use of copper 
and iron, and it seems highly probable that reversing poles, 
or some equivalent arrangement, will shortly become the 


testing air brakes (Fig. 7) in operation on Stand No. 199. 
This apparatus is supplied in the form of a steel support 
suitable for clamping to any diameter of shaft in place 
of the pulley, and fitted with two rectangular aluminium 
blades, whose distance from the centre is readily 
adjustable. With the three sets of blades provided 
motors of from 1 h p. to 26 h. p. at normal speeds can be 
tested, the horse-power developed being read off the 
calibration curves sapplied with the apparatus. 
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rule rather than the exception, especially for the higher 
voltages (over 250 volts) and speeds. 

The above machines with reversing poles, perhaps, form 
the nearest approach to novelty in this branch of the 
exhibits, but there are many other machines of more or less 
general interest to which reference might be made. Thus, 
on Stand No. 94, Messrs. Lahmeyer have a collection of 
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large machinery in operation, including a complete haulage 
plant driven by a three-phase motor, a motor-alternator 
set, otc. Messrs. Davey, Paxman, and Co. bave one of their 
high-speed Peache engines direct coupled to a 220-volt, 
1,300-ampere Parker dynamo, used for the direct-current 
supply of the exhibition. Messrs. Crompton, besides a 
large assortment of smaller machinery and apparatus, show 
a direct-current dynamo driven by a 30-h.p single-phase 
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motor, and supplying the arc lamps on the stand. Electro- 
motors Limited (Stand 101) show drills, buffing machines, 
a boot-polishing machine, and other small motor-driven 
machinery, besides a complete line of protected and enclosed 
motors fitted with their compact new brush gear, of which 
а full description appeared in last week's Electrical Engineer. 
Mesars. W. G. Walker and Co. exhibit one of their motor 


* Beo last week's Electrical Engineer, 


Fic. 5. —The Morris-Hawkins Dynamo with Commutating Poles. 


On Stand No. 119 the Lancashire Dynamo Compauy 
show, amongst an assortment of motors and other appa- 
ratus, one of their reversible battery charging and 
discharging boosters (Turnbull and McLeod patent), a 
photo of which we reproduce in Fig. 8. This booster has 
a completely laminated field to allow rapid changes of flax 
to take place, and is fitted with four field windings: (1) a 
shunt winding across the booster brushes tending to keep 
the sum of battery + booster volts equal to the line volts 
whatever may be the state of the battery; (2) a main 
winding in series with the battery and the booster 
armature, compensating for the booster armature reaction ; 
(3) a shunt winding connected across the mains; and (4) a 


Fic. 8.—A Turnbull and McLeod Booster made by the Lancashire 
Dynamo and Motor Co. 


series winding carrying a current proportional to that of 
the main generators, and acting in opposition to shunt (3). 
The combined effect of these windings can be arranged 
either to keep the output of the main generators constant 
at any desired value, or elee to allow the generator current 
to rise and fall, within certain limits, in proportion to 
the external load, whilst the battery looks after the 
whole, or the greater part of, the variations from the 
normal external load—discharging at times of overload and 
becoming charged when the external load falls below the 
normal The booster shown is capable of giving 120 volta 
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200 amperes continuously, 300 amperes for one hour, 
or 60 volts 400 amperes for five minutes, all at 
800 r.p.m. 

Messrs. Wade and Jones show a number of their self-con- 
tained lighting sets consisting of an oil-engine (consuming 
ordinary commercial petroleum) directly coupled to a direct- 
eurrent dynamo, and forming & convenient combination 
for country-house lighting or similar work. 

It will be seen that on the whole a satisfactory collection 
of direct-current machinery has been brought together, but 
it is to be regretted that more of the snail motors are not 
shown actually at work on the machines of the various 
ecu to which electrical driving has now been во widely 
applied. 


RECENT PROGRESS IN ELECTRIC LIGHTING AS 
INDICATED BY THE OLYMPIA EXHIBITION. 
BY FRANCIS H. DAVIES, 


Of the hundred odd years which intervene between 
Davy's discovery of the arc and the present date, the last 
thirteen—those which separate the Crystal Palace Eleotrical 
Exhibition of 1892 from its successor at Olympla—have 
been by far the most eventíul in the history of electric 
lighting. At that time there existed simply two practical 
means of obtaining light from electrical energy : the open 
aro lamp in its various forms and makes, and the incan- 
descent carbon-filament lamp priced at 3s. 9d. and limited 
in pressure to 100 volts. These, as far as one could see, 
represented finality—that is to say, in general princíples— 
and few anticipated and fewer still had any conception of 
the improved and more efficient methods with which we are 
now so familiar. 

Electrical exhibitions have been much in evidence during 
the present year, and have served a decidedly useful pur- 
pose in bringing before engineers and the general public 
many of the most recent improvements in electrical methods 
and apparatus. Their scope, however, has naturally been 
somewhat restricted, as without exception they have been 
of a local nature, and intended in the first place more as 
an advertisement for the electricity supply authority than 
for the manufacturer. The Olympia Exhibition, on the 
other hand, is essentially one of broad scope, and it there- 
fore offers a considerably better opportunity for noting the 
many and varied developments in the commercial applica- 
tion of electricity with which the last few years have been 
so closely associated. To treat of one department only— 
that of electric lighting. The visitor cannot fail to be 
struck with the fact that the keynote of all the progress 
which has been made is efficienoy. Better methods of 
manufactare have been introduced, with the result that 
the finished product—arc or incandescent lamp—has been 
cheapened, and entirely new systems of converting electrical 
energy into light have been devised, with the sole object of 
lowering the cost to the consumer by giving him the use of 
more efficient appliances. 

In the field of aro lighting there is much, indeed, to 
chronicle if a comparison be made between existing methods 
and those of 13 years ago. Bat the greatest strides of all 
have undoubtedly been made in comparatively recent years, 
and it is naturally these which are most in evidence at 
Olympia and round which the largest amount of interest 
centres. In arc lamps improvements have taken place 
along three lines: (1) perfection of feeding mechaniem ; 
(2) lengthening of hours of burning without recarboning 
and adaptation of the single lamp to circuits up to 
230 volts; (3) increase of efficiency by the admixture of 
certain chemicals with the carbon, or by the use of materials 
other than carbon for the electrodes. In most of the lamps 
exhibited the first of these improvements is marked. Not 
only is arc lamp mechanism now, on the whole, much 
simpler than it was a few years back, but it is also better 
designed, leas liable to derangement, and capable of with- 
standing comparatively rough usage. The finish, on the 
other hand, is not so good, and there are evidences in all 
modern arc lamps of competition and the cutting of cost of 
production. That this has in no way deteriorated their 
action is creditable to the designer, who nowadays only 
provides for fine finish on the parts where it is of practical 


value, and reduces those parte to a minimum. The arc 
lamp of to-day compares unfavourably with those of 
10 years back with respect to beauty of workmanship, 
but it is a better burning and much cheaper lamp, if not 
quite so lasting, and that is what is wanted. 

The long-burning enclosed arc lamp is shown in varied 
forms by several manufacturers. The chief and most 
valuable improvement, and one which is embodied in moat 
of the lamps exhibited, lies in the abandonment of the inner 
and air-tight globe, the large and formerly outer globe 
being made air-tight instead. From the point of view of 
efficiency this is a considerable advance, since there is thns less 
absorption of the light. It would appear that the difficulties 
which formerly existed in this direction have been finally 
overcome ; in which case the enclosed arc lamp may now 
be deemed nearly the equal of the open are in efficiency, 
being at the same time its superior in other directions 
owing to its well-known characteristics. 

The Reason Manufacturing Company are showing lamps 
of the “ Lewis” single-enclosed type which operate—any 
number in serles—without the use of shunt coils. Such 
lamps constitute one of the most notable advances in aro 
lighting, since they combine increased efficiency with a 
large reduction in the number of working parte. Twin- 
carbon lamps are much in evidence, and are obviously 

pular. No leas than 180 lamps of this type, made by 
Meurs Verity, are used for the illumination of the exhibi- 
tion, and the Reason Миша с ошршу, the Union 
Electric Company, the Brockie-Pell Company, and Defries 
and Sons are all showing twin-carbon lamps. The various 
types differ chiefly in the arrangement of the feeding 
mechanism, but it is satisfactory to note that simplicity 
has been the result aimed at in every case—a certain 
sign of progress when it is combined with good working 


results. 

The Midget arc is rapidly coming into universal use, and 
is, perhaps, the electric lamp from which the gas companies 
have most to fear. Here, again, simplicity of mechanism 
is the keynote of success, and complication of any sort in 
such lamps cannot be too strongly deprecated. In this 
respect, midget arcs of British manufacture are far in 
advance of similar foreign lamps, which usually are more 
complicated in mechanism and do not provide sufficient 
radiating surface to get rid of the heat effectively. The 
claim of the British-made miniature arc to precedence will 
be obvious if two representative lamps, British and foreign, 
be compared side by side. There is a great future before 
the midget arc both for street and interior illumination, 
and it is evident that manufacturers recognise this. 

The well-known lamp of the flame type ерген 
the third great improvement in arc lighting, and at Olympia 
there is & very fine display of these, particularly by the 
Union Electrical Company, Messrs. Verity, Oliver, 
Crompton, Braulik, and Aro Lamps, Limited. The 
improvement which has been effected in the steady 
running of sach lamps is very marked, and in this and 
other directions they show a considerable advance, par- 
ticularly gratifying since it has taken but a comparatively 
short time to effect. Early lamps of this type were 
distinguished by very few good features beyond the colour 
of their light, but it is no exaggeration to say that the 
reproaches which formerly attached to them have to a great 
degree been removed, and the flame lamp of to-day is a 
thoroughly commercial product, and should p & very 
serlous competitor to other forms of lighting. It is 
particularly interesting to note the ingenious manner in 
which long burning is effected by the automatio magazine 
principle of construction. In the “Oriflame” arc of Messre. 
Oliver and Co. there are two magazioes, one for positive 
and the other for negative carbons. These are arranged in 
the upper part of the lamp, inclining to each other in the 
form of a letter V, so that the arc takes place horizontally 
between the lower ends of the two carbons. A solenoid 
in the lamp body acts upon a movable core, which is 
mechanically connected to the magazines, and serves for 
striking and regulating the arc as well as for controlling 
and feeding downwards each pair of carbons consecutively. 
The “ Oriflame ” arc lamp burns from 40 to 50 hours, and 
the carbon ends are discharged automatically one after the 
other as they are consumed. 
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The efficiency of the flame arc is very high, as may be 
seen from Fig. 1. This represente the resulte of a photo- 
metric test carried out by the Westminster Electrical 
Testing Laboratory on three types of arc lamp—a repre- 
sentative enclosed lamp, a representative open lamp, and 
the Excello flame arc of the Union Electrical Company. 
The mean consumption of these lamps was respectively 
485, 476, and 382 watts, and the mean hemispherical 
candle-power (shown in the diagram by three lines 
between the candle-power lines) was 338,633 c.p. and 
1,525 o.p. respectively. 

It has been found impossible so far to enclose flame 
lamps of any description entirely, owing to the smoke and 
gases given off by the chemically-treated carbons. This is 
the direction in which we must look for progress. Magazine 
methods are both ingenious and effective, but they intro- 
duce a certain amount of complication, and cannot be 
looked upon as a final solution of the long-burning problem. 
Perhaps no form of electric lamp has progressed so quickly 
as the flame aro—that is, padd from the stage where it 
was little better than an experiment and somewhat at a 
discount, to one where it is almost universally appreciated. 
The original difficulties which arose out of the formation 
of slags from the chemically-treated carbons seem to 
have disappeared, which in conjanction with perfected 
mechanism is no doubt responsible for the improved 
performance of the lamps. 
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The hot-wire type of arc, which is as much in evidence as 
other recent improvements, dispenses altogether with 
solenoid control, the expansion and contraction of metal 
strips with varying lengths of arc, current, and therefore 
heat, having been substituted as the governing force. 
Lamps of this description are, of course, suitable for both 
alternating and direct current circuits, and most satis- 
factory independent results have been obtained with them. 
The simplicity of their design and construction is distinctly 
in their favour, and engineers have not been slow to 
recognise that such are pointe of the highest value. 

The magnetite arc of Steinmetz is not represented at the 
exhibition, doubtless due to its present undeveloped state. 
It is, however, a highly interesting phase of arc lighting, 
and one of which it is reasonable to expect we shall hear 
more in the future. The characteristic feature of the 
arr eas lamp is the use of black oxide of iron mixed 
with chemicals calculated to increase the life for the 
negative electrode and copper for the positive, It has 
been found by experiment that the magnetite pole burns 
away at the rate of about tin. per hour, the copper pole being 
unaffected. The efficiency of the lamp is about twice that 
of the carbon аго, and lamps have been constructed which 
by a small sacrifice of efficiency will burn from 500 to 600 
hours per one Sin. electrode. 

The use of the arc light for blue printing and photo- 
graphic purposes generally has greatly increased in the 
last few years. Modern apparatus, compared with the 


somewhat primitive arrangements that were usual when 
the arc was first applied to this purpose, show considerable 
progress both in the economy of the operations and the 
quality of the work turned out. Mr. Leonard Shaw is 
showing a blue-print outfit which possesses some decidedly 
good points, and, it ie claimed, turns out prints of a perfectly 
even nature with a minimum expenditure of energy in the 
shortest possible time. The aro lamp, instead of passing 
slowly from top to bottom of the printing cylinder, and 
then baving to be hoisted and started again, is kept movin 
quickly up and down, quite automatically, by a sm 
motor. The result is a good diffasion of the light and even 
prints Other arrangements provide for the automatic 
performance of practically all the necessary operations. 

The desirability of better diffasion of the light has become 
recognised in all branches of р\оовтарыо work to which 
the electric light is applied. This is specially the case in 
photo-engraving, where lamps constructed to maintain a 
very long are are now often employed. By this means the 
diffusion is necessarily very much improved and better 
results attained. 

(To be continued.) 


AND AUXILIARY PLANT AT 
OLYMPIA. 
BY E G. BEAUMONT, AMICE 


Having regard to the limit imposed by the space avail- 
able for exhibitors and the variety and number of the 
purely electrical exhibite, it is not, perhaps, a matter for 
surprise that those en in the construction of engines 
of all sorts and in the production of important auxiliary 

lant are not as well represented as could be desired. 
ith few exceptions the ази exhibited are of small 
powers, but it may be remarked that, on the whole, they 
are typical of the different classes in general use, and that 
in one or two instances the internal-combustion engines are 
of a novel type and design. Apparently, the many prominent 
firms associated with the construction of steam-turbines are 
too busily occupied, or have, at all events, for various reasons 
been unable to provide examples of the type of prime 
mover now 80 rapidly coming to the front and claiming so 
much attention. ere is only a notice of the Curtis 
turbine of the British Thomson-Houston Company, aud a 
reminder in the form of a photograph of the Brush-Parsons 
type on the stand of the Brush Electrical Engineering 


PRIME MOVERS 


m А 
Мов W. Н. Allen, Son, and Co., Limited, have con- 
tributed the largest collection of steam-engines, and the 
only one in the exhibition representative of the double- 
acting, enclosed, forced-lubrication, high-speed type. They 
show one, two, and three crank engines of respectively 
30b.h.p, 130 b.h.p., and 440 b. h. p., the last of these being 
a three-cylinder compound, and a fine example of an 
interesting design of engine, of which further particulars 
will be given later. They are all suitable for steam pressures 
of 200lb. per square inch, and are of the fixed expansion 
throttle-governed type with crankshaft governors. A 
three-throw crankshaft from one of Messrs. Allen's 
600-b.h.p. high-speed engines which has been in continuous 
service for seven years, and has during that time run for 
12 hours a day during 300 days per year, exemplifies the 
remarkable freedom from wear of the running parte of this 
type of engine when both design and workmanship are 
excellent. On the journals and crankpins of this shaft 
there is In some places no measurable wear at all, and 
the maximum wear on these parts is less than three- 
thousandths of an inch оп а shaft diameter of 6in. The 
examples of condensing plant shown include a surface 
condenser, having a thousand square feet of tube surface, 
designed to deal with 10,000lb. of steam per hour; а 
three throw Allen-Edwards air-pump arranged for direct 
driving by electric motor, and capable of dealin 
with 25,000lb. of steam per hour, and а vertica 
steam-driven twin Allen-Edwards air-pump to deal with 
the quantity of steam condensed by the surface condenser 
shown. The air-pump barrels of this direct-driven steam 
set are 10in. diameter, and the compound engine cylinders 
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are Sin. and 8in. diameter, the stroke being 7in. As illus- 
trating the small floor space ocoupied, it may be mentioned 
that the over-all length and width are only respectively 
Aft. Sin. and 3ft. біп. 

The only steam-engine observed running is the 420-b.h.p. 
Pexman-Peache engine which is supplying light and power 
for the exhibition. It is of the three-crank, tandem, com- 
pound, single-acting type direct coupled to a Parker multi- 
polar continuous-current generator. Except for detail 
changes and those necessitated by larger dimensions, it is 
of the same type as the group of Peache engines which for 
the past eleven seasons have supplied light and power at the 
Earl's Court exhibitions, and which form striking examples 
of the reliability of this design of engine. 

On the stand of the Lister Electric Manufacturing Com- 
pany а two-crank two-cylinder engine of Messrs. Sissons’s 
standard type is exhibited coupled to one of Messra. Lister's 
45-kw. 480-volt multipolar generators. This engine is the 
only example of the high speed type with variable expan- 
sion governor controlled gear, and which, requiring the 
use of only two cylinders, may be expected to show 
economical results. 

Messrs. Verity's show a little single-crank Reavell engine 
with a cylinder 5in. diameter and a stroke of 4in., coupled 
5 i 12-kw. multipolar generator, the speed of the set being 
500 r.p.m. 

Messrs. E. S. Hindley's exhibit comprises several small 
throttle-governed engines of the opened and enclosed high- 
speed types. The largest of these is a 50-b.h.p. compound 
vertical engine with cylinders 7in. and 12in. diameter, 
with a stroke of 7in. 

Of other ailied exhibits, to some of which detailed 
reference will be given in our next issue, those of Messrs. 
E. Green and Son, Limited, who show their familiar type 
of economiser with certain detail improvements, and Mesars. 
MoPhail and Simpson, who exhibit an interesting collection 
of superheater and parts, claim attention. 

Messrs. Babcock and Wilcox have, as usual, an interest- 
ing stand, and, in addition to models of their standard type 
of water-tube boiler and specimens of wrought-steel pipe- 
work, they also show as a working exhibit one of their 
silent gravity bucket conveyors with an ingenious pawl 
driving gear with a semi-human motion which is fascinating. 
Messrs. Babcock and Wilcox are also responsible for the 
supply of steam to the exhibition, and have one of their 
marine type boilers at work. It has 2,218 square feet of 
heating surface, is fitted with a chain-grate stoker, and 
there is also a feed-water heater. 

The Davies Patent Boiler, Limited, call attention to 
their segmental or tube element boiler, and among other 
exhibits show the Premier boiler tubes. The latter may be 
briefly described as a development of the Galloway tube 
system, and permits of a considerable increase of the 
heating surface of boilers of the Lancashire and Cornish 
types, and an improved evaporative efficiency of boilers 
fitted with these tubes. 

With, for the present, passing reference to the exhibitae 
of accessorles such as those provided by the makers of 
lagging materials and protective coverings, among whom 
may be mentioned Messrs. Hobdell, Way, and Co. and the 
Cape Asbestos Company, and to those who, like the Price 
Patent Candle Company, supply interesting information 
respecting lubrication and the quality and properties of 
labricants of many kinds, and Messrs. Avery, who exhibit 
their automatic coal - weighing machinery, preliminary 
mention must now be made of those showiog internal- 
combustion or gas, oil, and light oil or petrol engines. 

Messrs. Crossley Bros. show three engines, the smallest 
of which is a 4}-b.h.p. oil-engine, which, though small, 
suffices to show the features of this type. It has a constant 
measured oil feed to the vaporiser, with governing by 
varying the number of working strokes. Engines of this 
type using paraffin or the heavier or crude petroleums are 
made in sizes up to 50 b.h.p. А 27'5-b.h.p. engine direct 
coupled to a continuous-current generator and a smaller 
engine of 16 b.h.p. of the same vype are shown in operation; 
the second of these is being run with ordinary town gas. 
The larger engine is interesting as the only example in the 
exhibition of an engine running on producer gas and with 
Ца suction plant complete. ith the producer gas it 


develops 21'5 b. h. p., as compared with the 27˙5 b. h. 
obtained when running with town's gas of higher calorific 
value. Welsh anthracite is the fuel used in the producer, 
and with an engine of this size 0*8751b. is used per brake 
horse-power hour. At a cost of 218. 4d. per ton this 
means that the cost of fuel is but 1d. per 10 brake horse- 
power hours—a remarkable result. I hope to be able to 
supply some particulare of the results of running of these 
engines and their producer plants. 

The National Gas-Engine Company also show three 
engines, one of which develops 20 b.h.p. when pe ety 
with producer gas. With this engine a guaranteed con- 
sumption of 110. of Welsh anthracite per brake horse-power 
hour is given, and this with fuel costing 28s. per ton is 
equivalent to practically 10 brake horse-power hours per 1d. 
The weight of the engine with flywheels suitable for electric 
lighting or power work is 98cwt. А small 2-b.h.p. National 
gas-engine is shown direct coupled to a multipolar dynamo. 
It is totally enclosed, has a cylinder 4in. diameter, and a 
stroke of 4jin., and runs at 650 r.p.m. with tube ignition. 
A 6:5-b.h.p. oil-engine is shown, governed by variation of 
supply of oil to the vaporiser. There is no positive tube 
or electric ignition, the sharge igniting spontaneously on 
completion of compression. Regularity of ignition is 
ensured by a peculiar formation of the vaporiser end of 
the cylinder and of the piston, and by a communicating 


port. 

The Diesel Oil-Engine Company exhibit one of their 
interesting engines of 20 b.h.p. Аб the time of my visit 
it was ranning quietly and regularly on a very light load. 
The engine shown is one of those constructed by Messrs. 
Sulzer, of Winterthur, and the fuel used is crude Texas oil, 
a heavy petroleum or petroleum residue. The fuel costs 
with these engines are, like the suction producer-gas supplied 
engines already referred to, remarkably low. With crude 
oil costing 2d. per gallon the consumption is only 0:42lb. 
per brake horse-power hour, equivalent to 10 brake horse- 
power hours per 1d. The weight of the engine is approxi- 
mately six tons. 

The two-cylinder 12-16-hp. Wade and Jones oil. 
engine exhibited by Messrs. A. P. Wright and Co. is one 
of those earlier referred to as possessing novel features, 
which will make it necessary to give faller particulars in 
following iesues. The whole design is very compact, 
it is as far as possible balanced, and it is ran at 700 r.p.m. 
Among other interesting features of the design is the means 
provided of starting up without any of the usual pre- 
liminary heating required by the majority of oil-engines 
by utilising petrol as fuel until the vaporiser has been 
sufficiently heated by the exhaust gases, when, with the 
engine running on load, the change from petrol to paraffin 
fael may be made. Forced lubrication to all bearings at 
an oil pressure of 30lb. per square inch is adopted. 
Ignition is on the accumulator and induotion-coil system 
with sparking plugs—that in common use for automobile 
petrol engines. The floor space occupied with the engine 
coupled to a continuous-current Parker dynamo is only 6ft. 
by öft. 

Meira. G. Braulik exhibit on their stand the Hillen- 
brand gas-engine. On a single base-plate and on a floor 
space of 6ft. by 3ft. a complete 5-b.h.p. gas-engine and 
suction producer-gas plant is mounted. The heat contained 
in the exhaust gases is partly utilised to form and warm 
the air and vapour on ite passage to the producer and to 
dry the steam required in the usual way. By thus кш 
some waste heat, and by attention to а particular degree o 
cooling of the producer gas, an extremely economical 
engine is obtained, free from difficulties by deposition or 
separating out of the tar from the gas and fouling of the 
valves. The consumption of anthracite fuel is claimed to 
be only 1lb. per brake horse-power-hour in this small 
engine. 

Other small engines to be hereafter referred to include 
the two-cylinder enclosed Gardner engine shown by Messrs. 
Crompton and Co. direct coupled to one of their dynamos, 
and an extremely compact petrol electric combination, con- 
sisting of a four-cylinder 18-24 Blake engine and a four- 
pole Siemens continuous-current dynamo. 


(To be continued. ) 
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SOME NEW DESIGNS IN ELECTRIC LIGHT | being the gettin 


FITTINGS AT OLYMPIA. 
[BY OUR SPECIAL ARTIST]. 


Of all the goods displayed at Olympia, perhaps those 
which appeal most directly to the public are the electric 


Fic. 1, 


light fittings, by reason of their utility and the gracefulness 
of their lines. The average visitor, when non-technical, 
8:608 many mysterious coils of wire, castings, and rotating 


Fia, 2. 


masses, but he takes their utility for granted for providing 
him with the electric light. He does not trouble as to how 
they do it, but looks on their existence as a means to an 
end. Theelectric light fittings are, however, quite different, 


for the lamps which give him a healthy 
and convenient fur of light. Perhaps one day every man 
will be a scientist, and understand the why and wherefore 
of the generating plant; certain it is that philistinism in 
art is on the wane, and every man is now (or thinks he is) 
an artist. The outrageous creations of the Victorian ers have 
been relegated to limbo and the rooms of seaside land- 
ladies ; the modern man has been educated up to something 
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Fic. 3. 


higher by his artistic surroundings, that have been evolved 
out of the brains of a host of designers in furniture, papers, 


tapestry, and metal work. 
period of threatened lauacy at the time of the new art’ 
craze, he now finds himself inacongenial artistic environment, 
where colours, lines, and ideas are happy and restíal. 

The designers of electric light fittings in thls country 


Fic. 4. 


never developed those mad things that were to be found on 
the Continent; the temptation during the reaction from 
the converted gas fitting was no doubt severe, but it passed, 
and we have now at Olympia an insight into the revival of 
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craftmanship that the last few years have evolved. The | fittings which reflect the light on to the ceiling, and thus 
following illustrations and remarks describe in a few words | produce a soft effect unobtainable by other means. Fig. 1 
only some of the many beautiful designs that are to be | shows such an inverted pendant fitting for one light. 


EN 


— ү. 
| EA M W 


A 
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; Halfway down the cord a metal plate is secured by а grip, 
| | and from this depend four chains, which hold a metal bowl 
of quaint design, with two handles Fig. 2 shows a 
more elaborate fitting in the “Adams” style. It is 


IG. 5. 


found. The visitor, be he of the public or the trade, 
will do well to see the stands for himself, as no illustrations 
can reproduce the effects of electric lighting. 

Messrs. Verity's, Limited, of King-stréet, Covent Garden, 
and Birmingham, have some new and pleasing designs on 
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view and in their catalogue. For those who treat the | of a m light and ques design, the three arms 
electric light as a luxury as well as a necessity, there are | that hold the: lights being particularly pleasing. The 
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dishes for reflecting the light are shown in eut glass, but 
can be supplied with satin finish if desired. For those who 
affect the antique in halls, the newel standard shown in 
Fig. 3 will commend itself. It comprises four hammered 
strips of metal, surmounted with a leaded glass lantern. 
The company are selling a novel patent portable table lamp 
(shown in Fig. 4), being provided with a knuckle joint at the 
top, whereby the light may be always vertical; it is also 
suited for hanging on the wall. The hump in the base 
contains a universal tumbler switch, which is worked into 
the design of the fitting. A neat and useful little fitting is 
that shown in Fig. 5. This has been principally designed 
for hanging on bedrails, for those who practice the habit 
of reading in bed. A presser switch is attached by a 
flexible cord. This fitting is also made without a hood for 
fixing over doorways, stepe, eto. 

The stand of Messrs. Falk, Stadelman, and Co., Limited, 
of Farringdon-road, contains, perhaps, a larger display of 
fittings than any other in the exhibition, and the designs 
shown herewith give but a small idea of the selection on 
view. Fig. 6 shows a threelight candle bracket in the 
"Adams" style, for which there is now a considerable 
demand. It is finished in ormulu, and may also be had 
for two lights. A handsome fitting suitable for a study or 
smokeroom is shown in Fig. 7, which is made of repoussé 
brass with oxidised silver finish ; the spread is only 15in. 
Fig. 8 shows a pretty little three-light pendant for similar 
situations ; in this the spread is 9in., and the metal work is 
finished in antique brass. A handsome design of hall 
fitting for those whose taste inclines towards the massive 
is shown in Fig. 9. This fitting consists of a cut-glass 
centre lantern and two side pendants to match. The metal 
work is richly chased brass, finished ormulu. 


(To be continued.) 


CALCULATION OF ALTERNATE-CURRENT TRANS- 
FORMERS FOR MINIMUM COST. 


BY DR. К. POHL AND Н. BOHLE, BRADFORD. 


The merit of a transformer is judged by the cost of the 
active material, the efficlency, the drop, and the tempera- 
ture rise. The latter may be kept within reasonable limite 
by using suitable methods of cooling, and the drop by 
dividing primary and secondary windings into a sufficient 
number of sections. The problem before us consists, con- 
sequently, in constructing a transformer at a minimum cost 
for a given efficiency. This result has hitherto been obtained 
as foilows: We assumed various inductions, current 
densities, and core diameters, calculated the number of 
conductors, weight, and price of the active material, and 
the losses, and altered one or more of the assumed quan- 


Fie 1. 


tities, until, finally, after much labour, we obtained a desi 
which falfilled our expectations. This method was Batu: 
tedious and wasteful in time; moreover, it did not give us 
& guaranty that we had actually obtained the most 
economical transformer. 

Undoubtedly, there is only one deslgn for each output 
which will give the most satisfactory resulte. The question 
remains whether a solution of the mathematical problem is 
possible, and, if so, whether such a method would be 
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sufficiently simple to justify its introduction. The authors 
believe that in the present article they have described a 
method which produces the most economical transformer in 
the first attempt, and which is entirely devoid of mathe- 
matical difficulties. Fora series of standard designe the 
greater part of the calculation may be reduced to curves, 
and one assumption only—that of the efficiency—is suffi- 
cient. The latter, which determines also the temperature 
rise, is easily justified. 


Fic. 2. 


If we look through the lists of high-class transformer 
manufacturers, we find that the efficiency becomes more 
and more standard, consequently, also, the methods for 
cooling ; because the efficiency is roughly Inversely pro- 
portional to the losses. For transformers below 50 kilo- 
volt-amperes, natural air cooling is chiefly employed, unless 
oll is used, principally for insulation purposes. For larger 
sizes, artificial cooling is almost essentia], as otherwise the 


fi = E to 65 
Fic 3. 


transformers would become too heavy and costly. The 
assumption of the efficiency being justified, we may proceed 
with the mathematical investigations, beginning with the 
unknown quantities. The same consist of four linear 
dimensions: f, di, h, and b (see Fig. 1), and two specific 
densities: the current per square millimetre = S, and the 
number of magnetic lines per square centimetre = B. 

For a core transformer the relationship between ? and 5 
is easily settled. The most suitable shape of the core is 


fl © -65 t6 -63 
Кто. 4, 


evidently a circle, as the ratio of ite circumference to 

area is smallest for such a figure. In practice, however, we 
cannot make the shape a perfect circle, as we should require 
sheets of too many different sizes. The latter are limited 
to two or three from a manufacturer’s standpoint, and we 
employ consequently shapes as shown in Figs, 2, 3, and 4, 
and which are circumscribed by circles of diameters d 
centimetres. The effective area of the cross-section of a 
core may then be expressed by the area of the circle, which 
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has to be multiplied by a factor, f; called the space factor, 
and which takes into account the insulation of the sheets 
and the waste of space due to the imperfect circular shape 
of the core. The factor f; will be known for every shape 
of core cross-section and the kind of insulating material we 
intend to employ. The two unknown quantities, ¢ and ö, 
are thus replaced by a single one—the diameter, d, of the 
circle circumscribing the core. The space between two 
such circles is left for the copper windings. The ratio 


area taken up by the copper 
total available area 


is called the s factor, /„ of the coils. The same 
depends upon the primary and secondary pressures and 
the output of the transformer. For a design of about 
50 kilovolt-amperes, and transforming in the ratio of 10 to 1, 
the value of f. may be taken from Fig. 5. For larger sizes, 
J: will be a little larger, for smaller designs smaller. 

Next we consider the most favourable distribution of the 
loases. It is well known that the iron losses become a 
minimum when the induction is constant —i. e., when B.n 
= В» Similarly, the copper losses are least when the 
current densities in the primary and secondary coils are 
equal; or, when S,=S,. This does not say how we must 
distribute the total losses. 


SPACE FACTOR -$e 


O 2000 4000 8000 12000 боо 20000 24000 2800 32000 
PRIMARY VOLTS 


Еа. 5. 


Let us assume we are considering a complete trans- 


сое, The loss per kilogramme of copper of the primary 
60 


12, 
W. = 1 
^ 89x10-5xa,1 Wi 
where I, = primary current; 
T, = primary resistance ; 
a, = cross-sectional area of the primary conductor in 
uare millimetres ; 


I, = mean length of a primary turn in centimetres ; 
w, = number of primary turns. 


* HN u 
n PAPER, 1 


where p is the specific resistance, the value of which at 
15deg. C. is about 0174 ohm per metre length and square 
millimetre cross-sectional area. Substituting, we find 


II 0174 x1, ш | 
8˙9 x 1078 x 412 lw, 
Lh. S, = current density. 


0174 812 x 10? 
Wa сыы 


But 


Now 


Henoe = 1:95 S1. 
The loss per kilogramme of copper of the secondary 
winding is found similarly. "We have 


Ү, = 1:95 5,2, 


So far we have not taken into account the rise in tem- 
ture and the influence of eddy currente in the copper. 

e effect of the latter is also equivalent to an increase in 
the ohmic resistance, and which varies between 5 and 25 per 
cent. It is mainly dependent upon the magnitude of the 
leakage flux and the size and shape of the conductors. 
Seeing that S, and S, should be equal for a minimum 


copper loss, we may now express the loss per kilogramme 
of copper by a general equation 
W. = К, St e 9€: „% è з (1) 
For a temperature rise of 40deg. C. and a mean supple- 
mentary loss of 15 per cent., the value of the factor K, is 
26. Multiplying We by the weight, Ge, of the copper con- 
ductors, we find the total copper losses of the transformer 
W.=G, x K, x S. (2) 
The iron losses are due to hysteresis and eddy currents. 
The former vary proportionally to the 1 eth, the latter to 
the second power of the induction. The loss per kilogramme 
may be expressed as follows: 
(3) 


W. - K, В? . 
not constant, but decreases 


The factor K, is соса 
with increasing В. For the iron mostly used for trans- 


formers, with plates 4mm. thick, K, may be taken from 


51078 

"ETE ЕТ E 
toed ake LA, 
r 


——— — —ñj 
5 


— —Ó — . B „ 


Curve I. of Fig. 6. The total iron losses are now given by 
W;=G;xK,xB?. . . . . (4) 


Let, further, р, and р; represent the percentage copper 
and iron losses respectively, thus that p, + p;-—1. Then 


W. = Ge x К, x S = p. x Wy, 
and W. =Q; x K, B= p, We 


where W, is the total loss. Multiplying and extracting 
the root, we obtain 
S? B? 


т, / Gox Gix K, x Ky x 
Po X Pi 


e 


(5) 
The power of a given trausformer may be expressed by 


the equation : 
W=K,xSxB, 


where K, is a constant involving the number of turns, the 
frequency, and the cross-sections of the iron and copper. 
Dividing now the loss by the power, we find 


G. x G; x K К, 
KT TW, E А (6) 


This equation informs us that the percentage loss of 


К, is а 
I: De X Pi 
minimum. If J K, were constant, which is not the case 
(see Curve II. of Fig. 6), W. would be a minimum for 

o = pi. e., when the copper losses are equal to those of 
the iron. It will be seen that the latter should be slightly 
greater than those of the copper. 

By making the assumption that p, = p;, we do not introduce 
a great error, as * K, varies only from 2˙2 x 10 to 
1:8 x 10 for inductions varying from 4,000 to 12,000. 
Consequently, for all practical purposes, we may say that 
the total losses are a minimum when those of the iron are 
equal to those of the copper. This statement must be 
modified for transformers which are only occasionally fully 
loaded ; for instance, for transformers used for lighting 
pürposes only. For these it is advisable to make the 
copper and iron losses as nearly equai as possible for the 
average load, as far as the drop and the temperature rise of 
the copper at full load will allow. For the design of such 
transformers the working conditions must be known before- 
hand. To reduce the annual losses, we must make the 
constant ones, the iron losses, as small as is compatible with 
the average load. For any transformer the working con- 


a given transformer is a minimum when 


44 THE ELECTRICAL ENGINEER, SEPTEMBER 29, 1905 


ditions of which are known, the distribution of the losses 
is thus settled. For power transformers we make 
Po=pi="5, and for lighting designs we reduce р; and 


Increase po. 
Ot 

weighte—i.e., the ratio 
weight of iron G. 


———————— K.. 
weight of copper G. 


Let P, be the price of the copper, P; that of the iron, and 
P. and pt the percentage copper and iron prices, such that 
Po +p; =1. Let, further, S, be the price per kilogramme of 
per kilogramme of stamped iron 


insulated copper, S; that 
sheets, then 
| Po = S, x Go = pe x P, 
and P. St x б = pi x P. 
By multiplying and extracting the root, we find 
P- Bx Br 
pc X pi 
Consider, now, a transformer the iron and cop 


volames of which may be increased or decreased by adiing 
sheets, respectively conductors, without 
altering either the mean length of the magnetic circuit or 
the mean length of a copper convolution (see Fig. 7). 
Assuming, further, that the current density and the induc- 


or taking away 


Fie. 1. 
power of a transformer may be 


tion are constant, tho 
expressed by 
W = Ka x 9, * G;, 


_ WwW 
dex G. K 


a 


Substituting this value for G, х G, in the last equation, 


we obtain 
-N / 1 7 
Ka Pe X Pi (7) 


From equation (7) we find that for a given output the 
price of a transformer will be a minimum when Po хр; is a 
maximum, or when р, = p. —i. e, when the price of the 
copper is equal to that of the iron. We may consequently 


write 
Gs . (8) 


The above proof is not very elegant, but its truth may 
easily be verified by an actual example. Equation (7) holds 


This law was deducted by R. Pohl in 1900. 


whence 


great importance is aleo the distribution of the 


for all kinds of transformers of the shell and core types, 
and ite truth is independent of the distribution of the losses. 
For lighting transformers it may sometimes be found 


E 
necessary to make K, smaller than = as otherwise the 


temperature rise of the copper may become excessive. 
The ratio ` is then probably accurately stated by 
| Gi = 8, „ Pi 
G, 8; Peo 
This does not influence the price of the transformer to 
& great extent, as the curve which shows the relationship 


between Gr and the price of the transformer is very flat 
0 
lor such values of 105 which lie between 5 x S and 


After having determined the most favourable relation- 
ship between the weights of the copper and the iron, the 
solution of the problem has become possible. For the five 
unknown quantities we are able to deduct five equations : 

I. Е, (d d, h s B) output. 

II. F, (d d, & B) - iron loss. 
III. Е, (d d, h s) copper loas. 


IV. F. (d d, h) = weight of iron _ price of copper 


weight of copper price of iron 
V. Sx B=a maximum. 
Ke 


MEAN LENGTH OF IRON 


Lim ” 4d 2d, + 2h 
Fig. 8. 
The maximum possible, S B, will naturally produce the 


cheapest transformer. The functions, F, must next be 
settled. The power of a transformer is given by 


KVA-E he 4°44 x Cx w x I x N x 10-1, 
1,000 


where E, = primary pressure ; 
б = frequency ; 
N = flux per core. 


But N=A x B, where A — f; Е is the effective area of 


the core, and I, - a, x S Hence 
K. V. A.- 4.44 x © w, a, S B Ax 10-1, 
K V. A. x 10-11 
4˙44 * CX Bx A 


The spsce between two cores is taken up partly by 
primary, partly by secondary turns. As the primary and 
secondary ampere-turns are practically equal, we may write 
S = 2 K. V. A. x 10-1 

444x Cx BNA 


W, a S + Wg d, 
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From Fig. 8, it follows that 


a1 W, T 4% 0, =h d, fos 
where f. denotes the space factor of the windings. 
Sabstituting, we obtain 


SBAd д 2 К VA x10°x4 b57x10xKV.A 
|o TX x Ox fixfe C xf xf. 


h, d, and d are here in centimetres; S in amperes per 
square millimetre. 


Next we consider the weighte of the iron and copper. 
We have 


9; =/, 2 78 * 10 (4d 2 di 4 2 5) 


012 f,d?(2d+a,+h)* . . (10) 
By a similar equation we may express the weight of the 
eopper— 


G.=<2x89x 1075 f. (бш) rh 


=a (9) 


= 028, (à dg) «o. (11) 


The values of G, and G; may also be deducted from 
equation (5). We find 


W X pi 
6.-W. „ / PXP 
8B VE, K, E, (12) 


K,W х р; 
G. - 28 "x af Хх, |, 
SB VKI K, K, (13) 
By combining equations (11) and (12), respeetivel 
(10 and (13), we obtain en | j 4 


SB d (2d+d, 1) - És We, 


and 


„Dee = B(14) 


0127, У Е, К, К, 
d? W Xp 
and вв (44 oT) ee °_ erh. = (15 
P) $287, V K,E,K, ( 


Considering a new design the efficiency and distribution 
of the losses of which are known, and the space-factors of 
which have been fixed, the values of the factors a, B, and y are 
determined. The equations (9), (14), and (15) may now be 
used for the solution of the problem—viz, as follows. In 
all the equations we have the unknown quantities S and B 
in the produot S B. The latter we treat as a single unknown 


ie and we find then from equations (9), (14), and 
15): 


кт y — 
d, 24 (74 1) 2... (16) 
a 
Bog 
SB . (т 
2 T ds 
a 
and = = NOR ж e 
h= vr; (18) 
(To be continued.) 


TRADE NOTICES AND NOVELTIES. 


J. and P. Specialities. 


The switch shown in the accompanying illustration is of a 
(уре manufactured by Messrs. Johnson and Phillips, Limited, 
Old Charlton, Kent, for mining work, etc. This switch is suitable 
for olrouits up to 600 volte, and is provided with а quick-break 
movement, durable in every detail. The case is of cast iron, 
lined with asbestos, and it will be seen that the switch, which 
is provided with an outside handle, has a long break. It 
cannot be left in any intermediate position between ** on " and 
off. Each pole is mounted on a separate porcelain base, а 
substantial insulating partition being provided between the 

les. Thespindle passes through a gas and watertight gland 
into the case. The hinged lid is provided with a rubber ring, 
so that when closed a perfect joint is made between the lid and 
box. Suitable rubber glands are provided where the cables 


* We assume here thst the height of the yoke is about equal to the 
diameter of the core, Even if this is not at solutely correct, the error 


fe very ша]. 


enter the box. The holes can be screwed required for gas, 
simplex, or other t to customers’ requirements. Details 
are also to hand of a gas-tight type of direct-ourrent motor 
starter made by the same firm. This starter is operated 
through a ratchet and pawl motion, preventing too rapid 
starting up, arranged so that, although the operator keeps his 


— 


Gas and Water -Tight Type Switch. 


hand on the starting handle, an overload or absenoe of voltage 
breaks the circuit. 


Catalogues, ete., Received. 


Егествіс Locomortives.—It is well known that Messrs. 
Mather and Platt, Limited, Salford Ironworks, Manchester, 
have given considerable attention to the design and oonstruc- 
tion of electric locomotives, and as these өнү useful 
adjuncts to mines, oollleries, shipyards, and the like are 
coming more into use, the short illustrated description which 
the company are issuing of several types supplied by them to 
fulfil varied conditions of working will, no doubt, prove welcome 
to many. It is, therefore, with pleasure that we bring it to the 
notice of our readers. 

ARMOURED PLucs.— An illustrated list which we have 
received from Mr. А. P. Lundberg, Pioneer Electrical Works, 
London, N., deals with pluge of various useful types. Among 
these we notice armoured plugs for use with Lundberg standard 
„Dot and Universal surface and flash sockets. These 
plugs are constructed of metal and porcelain only. The brass 
containing shells are of stout metal, to withstand rough treat- 
ment and protect the porcelain parts from injury. 

Tux ELECTRICAL Company’s PusBLicaTions.—The Electrical 
Company, Limited, 121-125, Charing Cross-road, London, 
W.C., have sent us two sheets illustrating the use of lifting 
magnets for heavy transport work in ironworks, etc. One 
illustration shows a square lifting magnet fitted with movable 
poles, for lifting iron or steel having uneven surfaces or eleva- 
tions exceeding lin., while a crane fitted with a compact form 
of lifting magnet for transporting warm blocks of steel is shown 
in another. From the same firm we have a sheet dealing with 
commutators for tramway motors and oontact fingers for 
tramway controllers. 

MoviNa-CoiL, InstRUMENTS.—Three new lists of moving-ooil 
instruments are to hand from Messrs. Evershed and Vignoles, 
Limited, Acton-lane Works, Chiswick, London, W. These lists 
deal respectively with sector and edgewise pattern instruments, 
round-pattern instruments, and portable ammeters and volt- 
meters. In the last-mentioned a useful type of combined 
portable ammeter and voltmeter is included. We note that this 
pattern of instrument has been adopted by the Admiralty for 
use in H.M. ships. It may be added that these lists are 
excellently arranged and printed. 

SwitcHEes.—From Messrs. Ernest F. Moy, Limited, we have 
a new list dealing with switches of their various standard types. 


Finsbury Technical College, —The winter evening classes at this 
college reopen on Monday, Oct. 3. In the advanced course Mr. Н. Н. 
S:mmons will lecture on Mondays on alternating · current work, and 
Prof. S. P. Thompson on transformer design, arc lampe, ard dynamo 
design. In the elementary course Prof. Thompson will lecture on 
Wednesdays on the magnetic properties of iron and steel, and Mr. 
P. M. Hampshire on the electric circuit and on galvanometors. The 
building of the new wiog is s1most complete, and the equipment of the 
drawing office and heat laboratory is in progress, It is intended to 
open these to students at the Now Year, 
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FACTORIES AND THEIR SITUATION. 


We regret the position taken by our contemporary Engi- 
neering on this question because it knows better, and knows 
that its leading article of last week consiste largely of mere 
clap-trap played to the gallery. Ite policy, however, has 
led to commendation by the Evening Standard and St. 
James's—a combination possessing all the demerits of two 
papers and none of their merits. It is, however, with the 
broad teaching of Engineering we wish to deal, and to 
attempt to show the absurdity of that teaching. Of course, 
the article is cleverly written, too cleverly, perhaps, in 
that almost every statement of a definite kind is 
accompanied with exceptions which render the whole 
indefinite. The text of our contemporary may be 
gathered from ite opening sentence: One of the 
causes contributory to the increase of the unemployed in 
London and other large cities is the retention [the italics 
are ours] of factories within crowded areas, and no oppor- 
tunity should be lost of directing attention to the fact.” 
There is enough that is misleading in these words to 
warrant a whole book in explanation. What, in the name 
of all that is good, is one of the most fruitful causes of 
crowded areas if it be not the erection of factories? And, 
again, what in the first place induced the erection of 
factories in the originally uncrowded areas? The 
retention or non-retention of a particular factory in 
a particular place is determined by the special 
circumstances of that case. The writer of the article, 
we more particularly refer to, assumes that in the first 
place a factory is dropped upon a particular site by 
mere chance, that the men concerned in the work of that 
factory do not know their business, and that it is as easy 
to move a factory. as to fly a kite. On the other hand, let 
us assume that the men who build and equip factories do 
know something of their business. Surely, then, before 
they commit themselves to expenditure they duly consider 
all the circumstances of the case, and finally act in the 
manner which after this consideration seems best. The one 
point they cannot altogether consider is what is going to 
bappen half a century in the future. Assume, further, that 
the capital is found by a limited liability company, and is 
successful. The reasons for the building of one factory 
may similarly cause that of a dozen others, each of which 
may be successful, and the area become crowded. The 
charges incurred by the local authority of the area arise 
very largely because the factories are brought into that 
area. Are we then to contemplate a continuous migration 
of factories whenever the contributions levied by the 
authority reach a certain maximum? As regards the 
unemployed, will it make any difference to the total number 
of unemployed wherever the factories are situated, provided 
the total amount of work or the total population remain the 
same? Still further, will the migration of factories from 
the crowded areas lead to an equivalent migration of 
population, but will it not rather lead to an increase in 
the unemployed in the area from where the migration 
occurs? Hundreds of similar questions arise in the 
discussion of the retention or non-retention of factories. 
The moral to be deduced from our contemporaries’ teaching 
is something to the effect that no factory should be erected 
within an area where the density of population is greater 
than a figure not given. We know that Cadbury and 
Lever and others advocate ideal conditions and ideal 
villages or towns, but all these are special cases, 
and not generally applicable. A factory cannot in 
general be dumped down anywhere. Babbage long аро 
proved this, as has the natural trend of business ; hence we 
find aggregation of certain manufactures and certain busal- 
nesses in certain areas. The development of the electrical 
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industry shows how carefully the conditions are considered 
when opening up a new industry. The various factories 
are spread over the country, and where placed lead to a 
greater density of population and a greater local expenditure 
in the area in which they are placed. The fact of the 
matter is that Engineering in ite desire to point out the 
claims of Kettering—a good, nay, an excellent and 
, laudable object—to the consideration of men about to 
build factories, has blundered into the farcical view 
that factories are to be condemned in crowded areas 
and only supported in sparsely populated areas. The 
number of the unemployed in crowded areas is a 
question of quantity of work within that area. The 
expenditure within given areas is very largely in the hands 
of those who live within those areas, and if the ratepayers 
are fools enough to kill the geese that lay the golden eggs 
they ought to suffer for their short-sightedness. Half of 
our contemporary’s statements we heartily endorse because 
they are true. Oar general condemnation is because text 
and moral are illogical and untrue. — 


IMPERIAL NOTES. 


WELLINGTON, NEW ZEALAND. 


Wellington, the capital сібу of the colony of New 
Zealand, is situated in the provincial district of Wellington 
on Port Nicholson, at the southern end of the North 
Island. It is now the seat of Government, where are the 
principal parliamentary and Government buildings. Оз 
April 1, 1903, its area was extended so as to include the 
borough of Melrose, which borough consisted of 10 scattered 
townships or districts adjoining the original city on the 
south and west The population of the extended city is 
now about 50,000, its area is 6,174 acres, its unimproved 
rateable value is £6,611,505, and its capital rateable value 
£10,840.688. 

Public Lighting.—In a previous issue under the above 
heading we gave an account of the undertaking of the 
City of bici aero Electric Light and Power Company, 
Limited, and of the extraordinary success of same. Our 
special correspondent informs us that the City Council have, 
with the consent of the ratepayers, recently determined to 
undertake the lighting of the public street themselves. All 
lighting wires and cables are now fixed overhead, but it is 
intended to place the high-pressure wires underground, to 
place 2,000-c.p. arc lamps on each alternate centre trolley 
pole, and to light the narrower streets with smaller are 
lamps. There are now within the city 33 arc lamps of 
2,000 o.p., and over 800 incandescent lamps of 20 с.р. each, 
but the company also light several suburban districts as far 
as 34 miles distant from their station. The incandescent 
street lamps are charged for at the rate of £3. 10s. each per 
annum. 

Tramways.—The old system of horse tramways was pur- 
chased by the Council about four years ago by arbitration 
at а cost of £20,000. This has been entirely done away 
with, and a very good system of electric traction has taken 
its place. There are in all 20 miles of track laid down in 
double and single lines over about 11 miles of streets, 
and arrangements are now being made for laying a 
farther length of five miles of single track to the 
suburbs of Island Bay, Brooklyn, and Kilbirnie in the 
Melrose district. The overhead trolley system has been 
adopted, with central poles where the streets are wide 
enough, with side poles and span wires in part, and else- 
where with single side poles and long bracketarms. It has 
been necessary to incur considerable expense in raising and 
altering telegraph, telephone, and electric lightiag wires, as 
these are everywhere in the colony carried overhead, much 
to the disfignrement of the cities. 

Permanent Way —The track is laid to a gauge of 4ft, 
with standard girder rails weighing 9510. and 101lb. per 

ard, on a concrete foundation, and with Chicago copper 
, The pavement of the track in the main streete of 
the city is of jarrah timber in blocks Sin, deep by din. wide, 


1 
whilst in the outlying districts it is formed with tarred 


metal surfaced with tar asphalt. The grades are all fairly 
easy, there being only two or three sharp rises of short 
length, but which in no case exceed 1 in 18. 

Power-House.—The power-house is situated in Jervois 
Quay, in the centre of the city, and close to the harbour, 
from which the condensing water is taken. The buildings 
are substantially erected in brickwork, and oost, with 
foundations (which were exceptionally heavy and expensive), 
but exclusive of site, £21,000. The chimney is 134s. in 
height, and has an internal diameter of 9ft. 6in. at the base 
and 10ft. at the top. The plant at present consiste of three 
300-kw. and one 150-kw. sets. The engines are by Messrs. 
Belliss-Moreom and the dynamos by tke Electric Construc- 
tion Company. There are three Lancashire boilers, each 
30ft. long by 8ft. diameter, with а steam pressure of 160lb. 
on the square inch, superheated to a total of 500deg. F. 
Each boiler is of 600 b h. p, and evaporates 1 5. 000lb. of 
water per hour. The boilers are fitted with Erith under. 
feed automatic stokers, and are under forced draught. 
The coal bunkers will contain 130 tons of coal, which is 
raised to the stokers by means of an elevator. It is intended 
to add to this plant at a very early date. 

Car-Sheds, еіс —The car-sheds, repairing shops, and 
offices aro situated at the Newtown terminus of the system. 
The shed is built in two bays, each 384ft. long by 52ft. in 
width, and is of brickwork on concrete foundations, with 
iron roofs supported centrally on H-iron stanchions. There 
are eight tracks with inspection pits under, and a traverser 
at the south end. Adjoining, and at the end of the shed, 
are the usnal workshope, etc., consisting of armature repair 
shop, fitting shop, painters’ shop, blacksmiths’ shop, and 
stores. In the blacksmiths’ shop there is provided a 
wheel press and a small travelling crane, and in the fitting 
shop the usual gap lathe, grinding lathe, drills, etc. The 
cost of the car-shed and workshops, exclusive of site, was 
£19,000, and of the offices which adjoin on the south 
£3,600. | 

Cars, etc.— The cars are 34 in number and of various 
types, some being single-deck enclosed, others, unfortunately, 
double deckers (which seriously interfere with a quick 
service), and yet sgain others of the combination type 
enclosed at one end and with open cross seats at the other. 
Fares range between 1d. for a single section and 4d. for 
the whole distance. Stopping places are defined, and the 
cars stop only at such 

Trafic.—The system was only completed in December 
last, so that the results of a fall year's working cannot yet 
be given; the cars are, however, carrying at the rate of 
about 12,000,000 passengers per annum, and the revenue 
per car mile is 11 77d. The number of passengers carried 
will be found to be very much greater per 1,000 of the 
population than it is in English towns, but it must be 
remembered that there are d Wellington гыр по 
poor, the ordinary labourer receiving 8s. per day 

General,—The estimated receipts for the current year 
from the electric tramways are put down at £68,710, but 
they will more likely reach about £75,000. The working 
expenses are placed at £45,145, whilst interest and sinking 
fund will swallow up £18,000. It will be of interest to 
note that the working charges in the production of ener 
amount to only ‘7d. per unit, and this notwithstanding the 
fact that coal costs 17s. 6d. per ton, and the rate of wages 
is practically double that paid in England. The total 
expenditure on the tramway system has been as near as 
possible £300,000. 


CHRISTCHURCH, NEw ZEALAND. 


The city of Christchurch is situated in the South Island 
of New Zealand, on the River Avon, about five miles from 
the sea, and is only 16ft. above sea-level. Recently it has 
enlarged its area by amalgamating with the adjoining 
suburban boroughs of Sydenbam, Linwood, and St Albans. 
Its population is now 48737, its area 4,598 acres, its 
capital rateable value £6,936,149, and its unimproved 
rateable value £3,095, 928. 

Electricity Supply —The Council, about three years ago, 
expended a considerable sum in the erection of an up-to- 


date refuse destructor, This was built by Messrs. Meldrum 
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Bros. on the lines of the Beaman and Deas patents. 
There are two unite, or four back-to-back cells fed from 
the top with combustion chambers, and the heat generated 
is used for raising steam in a Babcock and Wilcox boiler. 
Electric generating plant has been provided in connection 
with this installation, and a considerable portion of the 
centre of the city is now supplied with light as well as 
with power. The destructor has been erected at a very 
. short distance from the centre of the city, and though at 
first there were some complaints of offensive fumes, these 
appear to have died out. The chimney is 150ft. in height 
above the level of the ground. The demand for light 
and power has already increased to such an extent 
that the Council have been compelled to double their plant, 
and, as a consequence, it is necessary to burn coal as 
well as town refuse. Although this plant is still relatively 
small (two units of 100 kw. each), the revenue is sufficient 
to pay all working expenses, together with interest and 
sinking fund and depreciation, and yet to leave a fair 
profit. The charges made for the supply of electric current 
for lighting are: under 500 unite, 6d. per unit; from 500 
to 1,000 units, 4d. per unit; for each unit over 1,000, 34d. 
F сз power and heating 21d. per unit is charged. It is safe 
1cassame that farther extensions will have to be under- 
taken by the Council at no very distant date. The present 
arrangement can be but a makeshift at best. 

Tramways.—A Tramway Board has been recently created, 
which, having acquired the old horse and steam tramways, 
now deals with the whole system within Christchurch and 
to and within its suburbs. A portion of the new system of 
electric tramways was opened to traffic on June 5. The 
work has been carried out by the New Zealand Electrical 
Construction Company, which commenced operations on 
Sept. 29, 1904. The amount of their contract was £249,876, 
bat the work is estimated to cost over £300,000, whilst the 
Board has power to borrow £405,000. 

Permanent Way and Equipment—When completed there 
will be in all 32 miles and 26 chains of track. The gauge 
is 4ft. 84in., and the rails are of the girder type, 9210, and 
951b. per yard (ia 40ft. lengths), while some small quantity 
for car-sheds and special work are 721b. T-rails. The whole 
are laid on wooden cross sleepers. The overhead equip- 
ment is carried by steel and wooden poles. The trolley 
wire (63 miles) is of hard-drawn copper with a working 
strain of 15,000lb. and a breaking strain of 70,000lb. per 
square inch. The feeder cables—of which there are 22 


positive and negative (65 miles in length)—are of insulated | 


copper stranded wire. 

Power Station —The power station has been erected in 
Falsgrave-atreet. It is built in brickwork, and has а 
frontage to that atreet of 110ft. The value of the site was 
£2,500, and the contract price for the building was also 
£2,500. The engine-room and boiler-room are each 46ft. 
by 40ft., and the coal bunkers occupy a space of 46ft. by 
20ft., and will hold a supply of 600 tons. The trucks are 
hauled from the railway siding by means of an electric 
winch. Water is supplied from an artesian well 425ft. 
deep, with a flow of 200 gallons per minute, and runs into 
a concrete tank capable of containing 8,000 gallons. There 
are three Babcock and Wilcox water-tube boilers (each 
capable of evaporating 6,000lb. per hour), with a working 
pressure of 150lb. per square inch, and these are fitted 
with Babcock patent automatic chain-grate stokers driven 
by a small vertical engine. An economiser is also provided, 
as well as a condenser of the Alberger type, with cooling 
tower 33ft. high by 22ft. diameter, and with a cooling 
capacity of 80,000 gallons of water per minute. The 
fans in connection with this tower are 8ft. diameter, 
and are electrically driven. The dynamos are driven 
by Curtis turbo-generators, two of which are installed. 
One of these is, however, suffisient to meet all 
ordinary demands, and the other is kept in readiness as a 
stand-by. These turbines occupy each a floor space of only 
8ft. in diameter, and have a normal load capacity of 
500 kw., their overload capacity being 750 kw., or 
1,000 h. p. each. The shaft has a speed rotation of 30 
revolutions per second, and the current is generated at 
600 volts. The switchboard is made up of 28 enamelled 
slate panels, and ів 476. in length by 7ft. біп. high. The 
current for lighting purposes is generated at 220 volts by 


a 20-kw. dynamo directly coupled to a 30-h.p. high-speed 
steam-engine. Over the engine-room is a 10-ton travelling 
crane rnn on roller bearings. 

Car Sheds, еіс. —The contract price for this building was 
£8,882, and the cost of the site was £788 There are 
three bays, each 106ft. wide by a length of 160ft. The 
tracks are 10 in number, 140ft long, with inspection pits 
below. The machine and repair shops adjoin the car-ahede 
oa the western side. The machine shop is 118ft. in length, 
with overhead travelling crane and jib cranes at each end. 
There are also provided smiths’ shop, armature-room, general 
store, wagon-room, stable, etc, together with the general 
offices of the Board. 

Rolling. Stack — There are five different types of cars in 
use—viz.: (a) four-wheel combination, with middle enclosed 
and two open cross seats at either end (two 25-h.p. motors); 
(b) double-bogte combination, one end enclosed and the 
other open, with seven cross seats (two 40-h. p. motore); 
(c) four-wheel vestibule cars, entirely enclosed (two 25-h.p. 
motors); (d) double-deck cars (two 40-h.p. motors); (¢) 
double-bogie box car, entirely enclosed, with compartment at 
one end for baggage. The Board has also converted some 
of the old cars into trailers as an experiment. In addition 
to the ordinary brakes, the cars are fitted with air-brakes, 
and at each end are attachments of the cow-catcher type 
for the prevention of serious accidents. All the cars are 
fitted with electric heaters, which are placed under the 
seats. 


THE TRANSMISSION OF POWER BY ALTERNATING 
CURRENTS. 
BY ALFRED STILL, M. I. E. E., A. II. I. C. E. 
(Continued from page 369.) 


Capacity of Transmission Lines.—In the ease of a con- 
centric or other underground cable conveying alternating 
currents, the capacity effects may be very great. A large 
capacity is generally objectionable in practical working, 
although, as is well known, the effects of capacity tend to 
balance those of self. induction, and so bring the power 
factor nearer to unity. If K is the capacity in microfarads 
cf any system cf two conductors, n the freqnency, and Е 


/ 
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the potential difference between the conductors, then the 
charging current —i e., the alternating current which will 
pass between them irrespective of the load at the distant 
end — will be 

C=2 r n K Ex 107%, 


on the assumption that the wave form of the E.M.F. is a sine 
curve. This current is in quadrature with the E.M.F., being 
90deg in advance of the applied potential difference. 

Thus, in Fig. 5, C is the condenser current, and the dotted 
curve g d represents the variations in the actual charge 
of electricity (which must necessarily always reach its 
maximum value when the current is changing in direction). 
The condenser E M.F, or back ЕМ.Е., the direction of 
which, at every instant, must be such as to tend to expel the 
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sharge, is represented by the curve е. The curve of the 
applied potential difference has not been drawn, but it will 
evidently coincide in phase with the curve qd, being exactly 
opposte in phase to the condenser E M F., which it must 
balance. It will, therefore, lag behind the current wave by 
& quarter of a period. 

The formula given above enables us to calculate the 
сзрасібу current without any difficulty, on the assumption 


PS 


It is Interesting to observe how the smallest ripple in the 
original curve may become distorted and magnified. The 
fact that the maximum values of the E.M.F. (and, there- 
fore, of the charge) invariably occur at the instant when 
the current is changing ite direction, should also be noted. 
In the case of overhead lines the capacity effects are 
generally small, and sometimes negligible. The calculation 
of the capacities between wires, even when symmetrically 
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of the E.M.F. following the simple harmonic law of 
variation, provided the capacity, K, can be correctly pre- 
determined, or ascertained by actual measurement; but 
when we come to consider the various wave forms found in 
actual practice, it is not possible to calculate the capacity 
current with any degree of accuracy. The sine curve 
wave will be found to give the smallest condenser current 
of any possible wave form, and the most intricate 
mathematical methods will not enable us to accurately 
predetermine the capacity effects due to alternating currents 
of irregular or unsymmetrical wave forms. 

The two diagrame (Figs, 6 and 7), reproduced by kind 
permission of Mr. A. Whalley, of the British Insulated and 


arranged, appears to offer considerable difficulties to 
mathematicians, but the formula 
_ ‘0194 
log,, d/r 
applies to the case of a single-phase overhead line.* 


Here K the capacity per mile of circuit in microfarads ; 
d = the distance between wires; 
r — the radius of the wires. 


Vector Diagram of Single-Phase Transmission Line taking 
into account. Resistance, Self Induction, and Capacity.—In 
Fig. 8 the generator is shown supplying the total current, 


Heleby Cables, Limited, show the extraordinary distortion 
of the wave forms due to the introduction of capacity in 
the circuit of an alternator which does not, under all con- 
ditions of load, give a difference of potential at the 
terminals following the simple harmonic law of variation. 
In Fig. 6, V is the pressure and A the current when the 
alternator is supplying 20°5 amperes аб 2,040 volts to a 
transformer on a nearly non-inductive load, whereas Fig. 7 
shows the altered pressure curve and the resulting charging 
current when the same alternator is supplying a current of 
6:04 amperes at 1,980 volts between the two conductors of 
an insulated cable having a capacity of 4'9 microfarads. 
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C, at the initial pressure, E, through the transmission lines 
to the distant end, where the load is supposed to be partly 
inductive. The current delivered at the end of the line 
is С, and the pressure E'; the coefficient of self-induction 
of the transmission lines is 2 L, and their resistance 2 r. 
It will be noticed that the whole of the capacity is shown 
as being concentrated at the end of the line. This assump- 
tion leads to a calculated capacity currént somewhat in excess 
of what would be obtained with the same total capacity 
distributed along the line, but it simplifies the vector 
diagram. A closer approximation to actual conditions 


Ir. d. Н, Baillie in the Electrician, Aug. 8, 1902, 
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would be obtained by supposing the capacity to be con- 
centrated at the centre of the line (or, perhaps, rather 
near the receiving than the transmittiog end); or if still 
greateraccuraoy be required, no difficulty need be experienced 
in drawing the diagram on the supposition that the capacity ів 
due to two or more smaller condensers connected between the 
lines at different points. But it must be remembered that 
it is not possible to calculate the capacity current on a 
long transmission line with any great degree of accuracy, 
because it will depend largely upon the E.M.F., wave form, 
which, even if known under certain specified conditions, will 
5 vary considerably with alterations ia the load. 
he capacity of a system of overhead conductors will also 
depend somewhat upon the state of the atmosphere. 


Fie, 8. 


Assuming, then, for the sake of greater simplicity of 
construction that the total capacity, K, of the line is con- 
centrated at the distant end, we may proceed to draw the 
veotor diagram (Fig. 9). Here O E' and OC' represent 
respectively the potential difference and the current at the 
distant end of the line, the two vectors being drawn with 
ап angle 0 between them, such that cos Ө is equal to the 
assumed power factor of the load. Referring to Fig. 8, it 
will be seen that condenser of capacity K is supposed to 
connect the wires at the distant end; the impressed volts 
at condenser terminals are therefore E. and the vector for 
the condenser current (equal to 2 * n K E, on the assump- 
tion of the sine curve wave form) must be drawn 90Jeg. in 
advance of ОЕ. It is represented by О С; in Fig. 9. 
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The total current supplied to the line at tbe generator end 
will be О C, obtained by compounding О С’ and О Cj. 
With regard to the E.M F. at generator end, this is the 
resultant of three components—namely : O E, the pressure 
available at receiving end; Е a (drawn parallel to ОС and 
equal to C x 2 r), to represent the drop due to resistance ; 
and a E (drawn at right angles to O C and equal to 
2n-TxOx2 13 to represent the pressure required to 
balance the E M.F. of self-induction. This gives us O E as 
the necessary pressure at generating end. 

The conclusions to be drawn from this diagram (which 
takes both self-induction and capacity into account) are as 
follows : (1) On an inductive load the current, C, put into 
the line at the generating end may be less than the current, 
С, at receiving end. (2) The total current, C (under the 
condition of a partly inductive load), comes more and more 
nearly in phase with the E.M F. as the capacity current 
increases up to a certain limit, depending upon the power 
factor of the load. "Thus, if the capacity current were 
equal to O S instead of O Cx, the total current—as indicated 
by the chain dotted lines in Fig. 9—would be in phate 
with E. This illustrates the effect of capacity supplying 


the magnetising current of the inductive apparatus con- 
stituting the load, and so improving the power factor. 
(3) The effect of capacity (always on the assumption of 
& low power factor) by reducing the current in the line, 
is also to diminish the C? r losses or to permit of a smaller 
section of conductor being used. 

It must not be forgotten that these conclusions are 

derived from a diagram which represente the conditions 
under full load, or when the total current is large in com- 
parison with the charging current; and, in considering the 
question of power losses, we must not overlook the fact 
that, at light loads, the charging current may be the cause of 
increased C? r losses. In other words, on a low load factor 
(whatever may be the power factor, but more especially 
when the power factor is high), a large capacity current 
may not be an unmixed blessing, even when viewed solely 
from the point of view of its effect on the line losses. 
a matter of fact, the charging current on overhead lines is 
generally small. Let us take as an example the same data 
as served us to illustrate the effects of self-induction—that 
is to вау: 

The pressure E = 20,000 volta. 

The frequency n = 25. 

The length of the lire = 50 miles. 

The diameter of conductors = ‘36in. 

Their distance apart = 3ft. 

Using the formula given above for the capacity of an 
overhead line, we have 


Capacity іп microfarads per mile = 


= 00843, 
which gives us for the total capacity, 
К = 50 x ‘00843 
= ‘4215 microfarad. 
The capacity current will be 
Cx =? т x 25 х 4215 x 20,000 x 10-5 

=1°3 amperes, 
which is a very small percentage of the total current 
(assumed to be about 50 amperes). At the same time, we 
have only to suppose an increase in the length of line from 
50 to 200 miles, with a correspondingly higher pressure of, 
say, 50,000 volts, and imagine the frequency to be 50 instead 
of 25, in order to obtain a calculated ca paoliy current of 
26 amperes, which is by no means negligible. 

It will be unders that where insulated cables are used 
(only possible for lower pressures and shorter distances), the 
capacity current may be from 20 to 50 times as great as in 
the case of an equivalent overhead transmission, and, more- 
over, the dielectric losses may become important. 


(To be continued. ) 
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ELECTRIC POWER DISTRIBUTION FOR THE RAND.* 
BY ROBERT HAMMOND, M. I. C. E. 


The idea of laying down central power stations for the 
purpose of affording a cheap supply of electric energy over 
extended areas is one that is being adopted in all parta of 
the world. The earlier works of this description, like those 
at Niagara Falls, were laid down for the purpose of 
utllising water power only available at one central spot. 
Latterly power distribution schemes have been devised in 
England in places where no water power is available, but 
where economy in the cost of generation from aggregation 
of output is relied upon. So markedly is this economy 
attained that one of the most progressive of our English 
railway companies, the North-Eastern, has found it actually 
more economical to draw its supplies of electrical energy 
for the working of 37 miles of railway from a central 
power distribution company than to erect its own gene- 
rating works. 

In the present session of the British Parliament powers 
were sought by a company to carry out a huge power 
distribution scheme for London in spite of the fact that 
there sre already in existence in the Metropolis 61 electric 
generating works operating under statutory powers, with a 


Paper read before tte Engineering Section of the British Associa- 
tion at Johannesburg, Aug. 30. 
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to adopt electrical winding, and the plans for installing 
an electrical winding engine are almost completed. This 
work will be put in hand during the next few montbs. 

Turning to the Rand, the question to be first decided is 
whether a cheapening of the working of the mines would 
be obsained by a similar extended spplication of electric 
power. From the communications of Mr. J. A. aoan, 
chief inspector of machinery to the Government mining 
engineer, Johannesburg, it appears that there are already 
in use in the Rand mines electrio motors of a total capacity 
of about 20,000 hp, and the number is being rapidly 
augmented. Electric energy is at present used for under- 
ground and surface pumping, for workshop driving, and in 
the cyanide works, for pumping the water, the solution, 
and the slimes. In some mines it is used for crushers, for 
haulage, for the conveyor belts, and in the mills. From a 
perusal of the Proceedings of the South African Association 
of Engineers it appears, however, that many of the leading 
engineers of the Rand are in favour of largely extending 
its use. Among other important papers read before that 
association may be epeclsly mentioned : Oot. 29. 1902, 
Spengel, on “ Electric Winding Eogines"; Sept. 28, 1904, 
Pearce, on “Electric Equipment, eto.” ; Feb. 22, 1905, 
Wilms, on Electric Driving of Stamp Batteries.” 

Electric winding has already been adopted in some of 
the leading mines in Westphalia and in Belgium, steam 
hoisting plants formerly in use having been scrapped. The 
writer recently inspected the St. Nicolas pit of the 
Esperance et Bonne Fortune Collieries Montegnee, near 
Liége, where electric winding is in successful operation. 
Some particulars of this installation may prove of interest 
to engineers of the Rand. It is designed to draw about 
500 tons from a depth of 2,625ft. in eight hours. The 
loads are four tubs holding 1, 100lb. of coal. Each tub 
weighs 550lb, and the cage weighs 12 tons. The diameter 
of the pulley is 3m. (9ft. 10 fin.). The haulage speed is 


capacity of over 200,000 kw., in which some £16,000,000 
have already been invested, and with an annual output of 
about 160,000,000 units. The argument advanced by the 
promoters was that by means of entirely new works, 
equipped with highly efficient generating plante, each of 
10,000 kw. capacity, laid down on a site where river water 
is ample in quantity and available for condensing, and 
where coal could be delivered alongside, it would be 
possible to sell electrio energy in bulk to the present 
distributors at & price so low that it would pay them to 
scrap their existing works. They had, indeed, already 
entered into provisional contracts to supply at £3 per 
kilowatt per annum of the consumer’s maximum demand 
plus 35d. per unit for all electric energy actually used. 
Presuming an aversge use of the maximum demand for 
eight hours per day, excluding Sundays and public holidays, 
say, 507 working days per annum, we have: 
Cost of 1 kw. per Атти 


rr, ноа а о ааа £5 0 0 
307 days and 8 hours —2,456 units at ‘33d. per unit.. . .. 5 7 6 


£6 7 6 
equivalent to an all-round charge of '62d. per unit. If 
the average use during the 307 days was 12 hours per day, 
the payment by the consumer on the above basis would be 
477d. per unit. 

During a visit paid by the writer to Johannesburg during 
the early part of this year he was struck by the fact that in 
such a dense industrial area as that included in the 
Witwatersrand, power distribution" undertakings of 
magnitude were not in operation. Within a radius of about 
25 miles of Johannesburg, calculating only the main shafts 
in active operation in producing and developlig mines, 
there are some 150 shafts into the gold-bearing banket, and 
the number inoreases annually, the workings varying from 
“ surface " to deep level 3,000ft. below the surface. The 
total number of tons (2,000lb.) mined and hoisted in April 
of this year was 1,074,464, and after sorting 898,871 tons | about 33ft. per second when the motor makes 64 r.p m. 
were milled in 6,532 mills. It is expected that the average | The writer not only advocates the adoption of electric 
for the current year will be rather over than under these | winding, but he fully believes that almost every operation 
figures, startling as they are; and it is certain that in the | at 5 by steam power could more eoonomically 
future operations will be conducted on even a larger scale | be effected electrically if the power were generated at a 
than at the present time. central power station supplying the whole of the mines. 

The object of this paper is to raise two questions before | He has in mind air om prose Ue: haulage and pumping (both 
the Engineering Section of the British Association: firstly, | underground and on the bank), ventilation, stamp mills, 
whether the working of the mines could not be cheapened | crushing, sorting tables, tailing wheels, and tramways. 
by the greatly-extended application of electric power; and, | It will be noticed that the writer places air compressing 
secondly, whether such electric power could be more | at the top of the list. The almost universal practice on 
economically produced by each mine or group of mines | the Rand is to work drills by means of compressed air 
laying down its own plant, or by means of centralisation of | supplied from works on the surface. This method is most 
generation in works serving a number of mines. uneconomical, as, owing to the inevitable leakage and 

With regard to the general question of the use of elec- | friction losses, the distribution of compressed air through 
trical energy in mines it may be noted that in the United | a long series of pipes results in a serious loss of power, 
Kingdom there has been, as usual, great hesitation in | variously estimated at from 50 to 75 per cent. of the power 
adopting new methods and in introducing electricity into | produced on the bank. This should give place to a system 
mines Fear of the attendant danger was for a time the | by which electrical energy is utilised underground to work 
great stumbling-block. Iu 1902, however, a strong ocom- | compressors placed in ventilated positions within 200ft. or 
mittee was appointed by the Home Office with instructions | 300ft. from the workings. Under such a system over 
“to inquire into the use of electricity in coal and metalli. | 75 p cent. of the energy delivered to the electric line 
ferous mines and the dangers attending it, etc.” That | would be available at the tool, say: efficiency of distribu- 
committee, after an exhaustive inquiry, in the course of | tion line, 95 per cent.; motor efficiency, 95 per cent.; 
which evidence was taken from 56 expert witnesses, issued | mechanical efficiency of compression, 92 per cent.; volu- 
its report on Jan. 9, 1904, and pronounced very strongly in | metric efficiency of compression, 94 per cent.—say, 95 per 
favour of the use of electricity in mines under proper | cent. of 95 per cent., of 92 per cent., of 94 per cent. equals 
restrictions and precautions. The result has been a great | 78:048 per cent. Some have objected to the abolition of 
extension of the use of electricity in mines in the United | the surface compressed-air plant on the ground that the 
Kingdom. To name one instance, the Powell-Duffryn Steam | exhaust air is an important element in the ventilation of 
Colliery Company bas eight pita in one valley, and in the present | the mine. 
system have installed 5,000 h p. of motors distributed over It does not seem to the writer probable that the ventilation 
different collieries. When all the motors are at work some | of a mine can be dependent to any appreciable degree on 
80 steam- engines, together with boilers for them, will be | the exhaust air from the percussive machines on the face. 
thrown out of use. At the present time the chief applica- | Surely the whole system of ventilation is one to be dealt 
tion of electricity is for hauling the trams from the face to | with on lines which involve the motion of huge volumes of 
the foot of the shaft, and at the same time electricity is | air at very low pressure, and the percentage effect of the 
being adopted throughout for pumping, ventilating, shunt- | discharged air from the percussive machines would seem to 
ing, screening, lighting, and the working of all colliery | be too trivial to be worth notice. The only case in which 
machinery, such as workshops, mills, mortar mills, etc, | the exhaust air from a pneumatic tool may have an 
Three electrical winding me pA are also being put in of | appreciable effect upon the ventilation is when men are 
small horse-power for raising and lowering men. Now that | working on the face on a dead heading. The use of 
the plant has been started, and it has been found that sach | portable compressors would not, however, effect this ventila- 

satisfactory results are obtained, it has already been decided ' tion in any way, as the compressor naturally cannot be 
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placed close up to the face but at a short distance from it 
in а recess made at the side of one of the main ways. This 
spot would be fally ventilated by the main ventilating 
system. It is immaterial to the men working at the face 
whether the air comes through great lengths of pipes from 
the surface or through 200ft. or 500ft. of pipe from a com- 
pressor in à ventilsted position. 

With regard to the remaining operations, in one impor- 
tant respect the mines on the Rand work under conditions 
very favourable to the use of electricity. Pamping opera- 
tions are generally continuous. For 24 hours per day and 
seven days per week mining operations.are continuous ; for 
24 hours a day and six days a week milling operations are 
continuous, io most of the mines (some not milling on 
Sundays) for 24 hours and seven days a week. Неге we 
have the ideal condition of practically continuous working. 
Throughout Europe and the United States, in the case of 
industries so operating, it has proved advantageous to 
abandon the use of steam in favour ef electricity. 

Having agreed that the use of electrical energy on the 
Rand has an enormous field, the question arises as to 
whether it could be more cheaply obtained from one central 
station or from separate works supplying one group of 
mines. Obviously the nearer the generators are to the 
work to be performed the less the capital outlay on dis- 
tributing cables, and consequently the less dead interest 
thereon, the less the cost ot upkeep and the less energy 
loat in distribution. In every power distribution” scheme 
the main point to be considered is whether the advantages 
of centralisation do not outweigh the disadvantages arising 
from losses in transmission and distribution. To take an 
extreme case, there would be no engineering difficulties in 
supplying electrical energy to all the mines on the Rand 
from a central power - house utilising the Victoria Falls 
on the Zambesi; but, even disregarding the cost of the 
enormous works necessary for utilising the water power, 
the annual charges on the cost of the erection of the electric 
lines would far outweigh the annual outlay on coal used in 
works Jaid down on the Rand. 

Ia order to fully appreciate the problem it is necessary 
to carefully note how the coste of generation of electrical 
energy are made up.' They divide themselves almost 
equally into (I.) capital charges ; (II.) working expenses. 

I, Capital Charges.—(1) Interest upon the capital invested ; 
(2) depreciation fund to provide for (a) the wearing out of 
the pe (5) its antiquation. 

II. Working Expenses.—(1) Coal, gas, oil, or water used 
as the motive power; (2) (in the case of stesm-engines 
being employed) water (a) for boiler feed, (b) for condens- 
ing ; (3) oil, waste, and stores; (4) wages; (5) repairs and 
maintenance; (6) general expenses, management, eto. 

A careful study of each item in turn will lead to the 
conclusion that aggregation of output tends to economy in 
every one of them. 

I. Capital Charges.—By aggregation of output and the 
resultant diversity factor less plant is required, and, there- 
fore, a lower sum has to be provided annually for interest 
and for depreciation. By aggregation of output, plants of 
larger aize can be used and the capital expenditure thereon 
minimised. 

II. Working Expenses—Taking each item in turn and 
confining our attention to steam-driven plants: (1) Coal— 
Plante of the largeat size, which can only be used in works 
having an enormous output, use less coal per brake horse- 
power than those of smaller size. Before a recent Parlia- 
mentary Committee it was stated that in the case of a 
particular type of steam generators that the 5,000-kw. sets 
used 25 per cent. less steam and the 10,000-kw. seta 33 per 
cent. less steam than the 1,000-kw. sete. (2) Water—(a) 
For the boiler feed. The less steam used in the generators 
the less will be the water evaporated in the boilers. (b) 
For condensing. The less steam passing through the gene- 
rators the less water required for the condensing. (3) Oil, 
waste, and stores—By means of the saving devices possible 
in plants of large size there would be an economy possible 
under this head. (4) Wages—There would certainly be an 
economy here because the same number of men required 
to operate, say, six plants of 1,000 kw., could as easily 
work the same number of plants of 10 times the size. (5) 
Repairs and maintenance—Engineers are aware that the 


- 


percentage on value disbursed on plante of large size is less 
than that on plants of smaller size. (6) General expenses, 
management, etc.—Here, sgain, it is a truism that large 
businesses can be managed more economically propor- 
tionately than small ones. Possibly, however, there is no 
need to dwell further on the now almost universally con- 
ceded proposition that aggregation of output leads to great 
economy in production. 

In order to apply our general principles to the supply on 
the Rand, it is necesary, to estimate the total amount of 
power, electrical and steam, used at the present time. This 
may be approximated from the amount of coal consumed 
annually. In the exhaustive report on the working of the 
Central South African Railways for the year ended Dec. 31, 
1904, presented to the chairman and members of the Rail- 
way Committee on March 25 last by Mr. T. R. Price, the 
general manager of the railways, it is stated that no leas 
than 1,864,026 tons . . . . GOnsiste of coal traffic, 
chiefly, of course, though not exclusively, for the gold 
mines.” Sapposing 1,250,000 tons out of 1,864,926 tons 
are taken by the gold mines on the Rand, how many horse- 
power hours does this represent? The coal varies in quality 
from 12,000 to 8,000 British thermal units per pound. But 
even во, an average of 6!b. of coal per brake horse-power 
hour is probably an outside figure, though with the view 
of keeping the estimate well within bounds the writer 
adopte it thus : 

1,250,000 (tons) x 2,000 (Ib.) 
61b. 


equals 416,666,666 horse-power hours, or to deal with 
round figures, say 400,000,000 horse-power hours per 
annum, equivalent to an average output throughout the 
year of over 45,000 h.p, working day and night without 
intermission. 

Of course, many of the operations are not continuous, so 
that the average of over 45,000 h.p. will constantly be 
exceeded, and at times more than doubled. To arrive at 
the exact amount of horse-power in use on the Rand is 
difficult, if not impossible, but a fair approximation may ba 
made by a study of the data kindly supplied by some of 
the leading mines. In the case of 16 mines, which raised 
316,371 tons of ore in the month of April last, 35,894 h.p. 
was in use. The total quantity used by all the mines 
during the same period was 1,074,464 tons, and if dealin 
with 316,571 tons of ore necessitates a maximum o 
35,894 h.p. the 1,074,464 tons would, as a mere matter 
of proportion, require 121,905 h.p. Whatever, however, 
may be the total capacity of the plant, the broad fact stands 
out that a conservative estimate places the total require- 
ments of the Rand mines at the enormous figure of 
400,000,000 horse.power-hours, or, say, 300,000,000 units 
(kilowatt-hours) per annum. 

In order to arrive at the total capacity of a central 
power-house to deal with this output, it is necessary to 
consider the load and diversity factors which would be 
obtained. The success of a central power station depends 
entirely upon its ability to afford a supply of energy at 
very low rates. The extent to which aggregation of 
output leads to economy in working coste practically turns 
upon the excellence of the load and diversity factors which 
would result from the supply to a large number of 
consumers. "Under these conditions the writer hopes that 
he may be pardoned for going into the question of 
load and diversity factors in some detail The term 
“load factor” is the name given to the ratio 
of the actual output of any works during & 
given period to what that output would have been 
bad the works been operating at their maximum rate 
throughout that period. A moment's consideration will 
show that this ratio must have an important bearing upon 
working coste, not only in an electricity works, but in any 
industrial undertaking. If the load factor of any industrial 
concern be high, or, in other words, if the output of the 
works be maintained at a steady rate varying only slightly 
from the maximum obtained at any one time, it is obvious 
that the cost of the output will be lower than if the same 
works with the same output were working night and day 
at high pressure one week and half time the next. 


(To be continued, ) 
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THE DISTRIBUTION OF POWER.* 
BY PROF. AYRTON, F. RS. 
(Concluded from page 413.) 


Now, this is the very opposite of the effect we previouely 
noticed, for in that case it was the alternating pressure that 
failed to send the current into the transmission system. 
Surely, ther, the one effect is a correction of the other. 
That is so, and I will give you a practical illustration. I 
have here two transmission lines, the one with its going 
and return conductors placed far apart so as to exaggerate 
the first effect; the other with its going and return con- 
ductors near together to exaggerate the second effect; 
indeed, as I am employiog for this experiment only a 
pressure of 100 volts, there is no risk of brush discharge, 
and во I have put the wires extremely near together on the 
second transmission line. The alternating current produced 
by the dynamo divides itself between the two transmission 
lines, and the two branch currents are about equal. But, 
as you may see by means of the oscillograph—an instru- 
ment developed in my laboratories by Mr. Daddell, one of 
my students, for giving us a picture of the current and 
pressure waves in each of the two circuits—there is & great 
difference between the waves in the two circuits. In the 
transmission line with the wires far apart, the reversals of 
the alternating current occur after the reversals of applied 
pressure, the crests of the current wave lag behind the 
crests of the pressure wave, whereas in the case of the 
transmission line, with the wires very near together, the 
exact opposite occurs—viz, the creste of the current wave 
are in advance of the crests of the pressure wave. 

Now, in the circuit coming from the dynamo, both 
current waves exist together, and as the crests of the one 
wave co-exist with the troughs of the other, there is 
interference, and the result is practically no current at all. 
89 here we have the rather surprising result of practi- 
cally no current in a main circuit, and yet a consider- 
able current in each of the branch circuits into which the 
main circuit divides. This may perhaps be regarded as a 
beneficial result, and should be added to the score of 
alternating current, But just as a very small alternating 
current in the main circuit can be split up into two large 
currents in the branch circuits, a small alternating pressure 
can be split up into two large alternating pressures, and in 
that case the result must be scored against the use of alter- 
nating current. In this experiment I use also two circuits, 
one with the conductors very far apart, and the other with 
them very near together; but, instead of employing these 
circuits as two branch transmission lines, I put them end on 
80 that they constitute successive portions of the same trans- 
mission line. An alternating pressure of only 69 volts is 
provided by the dynamo, and applied to the whole arrange- 
ment, and yet you observe that between the going and 
return conductors in that part of the circuit in which they 
are far apart, as well as in that part in which they are near 
together, a pressure exists of 2,400 volte, which is 35 times 
as great as the entire preasure supplied by the dynamo 
to the mains. This result with alternating electric pressures 
is not unlike that obtained with mechanical forces when a 
small] force is resolved into two very large ones, with each 
of which it makes nearly a right angle. Much damage has 
been done to electric cables used for the distribution of 
power by these unexpected high pressures produced by 
resonance in alternate-current circuits. А cable may have 
been tested at twice or thrice the working pressure and 
passed as satisfactory. Bat if there is a liability of a 
pressure being spplied which, as you see, may in somewhat 
extreme cases be 20 or 50 times the working pressure, what 
avails it there being a factor of safety of 2 or 5— disaster 
must follow. 

Now, with direct current for long-distance transmission, 
there is no question about the electric pressure at the top 
and bottom of a wave being much greater than the mean 
pressure, no question about eelf-indaction reducing the 
eurrent—no objection, therefore, to putting the conductors 
as far apart as the risk of brush discharge may necessitate— 
no question about capacity current, no resonance troubles, 
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ete. I wonder whether any of you sre thiaking, Well, 
erhaps, there may be something in this beresy after all. 
No! Oh! then you are thinking, if the arguments were 
sound, the direct- current system would have been already 
employed for long-distance transmission. Well, but it has 
Power up to 5,000 horse has been transmitted with direct 
current, at 14,000 volts, from Combe Garot to Le Locle 
and La Cbaud de Fonds, round a circuit 52 miles long, 
4600 hp. has been transmitted with direct current at 
23,000 volts, 35 miles from St. Maurice to Lausanne, and 
a transmission system for 6,000 h. p. at 60,000 volts, over 
114 miles from Moutiers to Lyons, is in course of con- 
struction. 

Another advantage that is possessed by all these 
examples of direct-current transmission carried out by 
M. Thury is that it is the current that is kept constant, 
and the electric pressure that is automatically raised, when 
the demand for power is increased, whereas with the 
ordinary alternate-current system it is the pressure at the 
lamp end that they aim at keeping constant, and the current 
that varies automatically with the demand for power. 
Now, it is far more easy to maintain the constancy of the 
current flowing round a long circuit than to prevent the 
bobbing up and down of the electric pressure at the distant 
end of a long transmission line, and that irritating dancing 
of the lights, which Johannesburg is so familiar witb, would 
be particularly difficult to avoid if the transmission line 
were long and the electric pressures at its two ends differed 
by some thousands of volts. Constant current has also its 
well-known disadvantages, but these would not come into 
play if the constant current were not taken into houses, 
mines, etc, but used to drive motor-generators in sub- 
stations, the dynamo portion of the motor-generator being 
of any type desired. 

The pioneering development that American boldness, 
enterprise, initiative, and originality have brought about 
in the electric distribution of power, combined with the 
extraordinary commercial success that it has won on both 
sides of the Atlantic, have made people ask, Is such an 
industrial revolution in store for South Africa?” At first 
sight one is inclined to answer, Мо!” This country is 
dotted with coalfields—coalfields blacken the map, and the 
produce of some of them is reported to be nearly equal to 
the best Welsh coal in quality. A humorous English paper 
said that I was going to give this lecture standing ona 
coal wagon, to indicate how superior, as a carrier of energy, 
was a coal cart to a current. When, on the one hand, 
one hears that good coal is brought from Witbank and 
delivered to the mines on the Rand at 13s. a ton, and 
that even this price will be lowered on the completion 
of the new railway from Witbank to Brakpan, one fee's 
that long-distance electric distribution has not much 
chance ; indeed, a proposal to burn slack coal at Vereenig- 
iog, only 33 miles from Johannesburg, and electrically 
distribute the power on the Rand, fell through. On the 
other hand, when one finds that at the Wankel coalfields 
themselves large coal costs 15s. а ton at the pits mouth, 
and that Salisbury pays 363. 5d, Umtali 43s. 6d., and 
Kimberley 678. per ton, one feels that electric distribution 
in this country possesses poseibilitles. South Wales has 
many coal mines—cheap slack coal lies heaped at the pit's 
mouth. Let me put this question to you: “If an electric 
supply distributing company were to start in South Walks 
to obtain their electric energy, not from waterfalls, mark 
you, but from coal brought to their generating stations 
from coal mines, would you anticipate, I ask, that such a 
company would obtain customers for their electric energy 
at coal mines thameelves?” No, emphatically no," you 
would reply, fcr that would be taking coals to Newcastle 
with a vengearce. And yet, what does that map tell us? 
Why, that within four years since that South Wales com- 
pany was merely applying to Parliament for an Act to 
enable them to establish a distribution of power system, 
14 of the largest colliery companies and 30 of the mines 
are taking power at about 4d. a horse for an hour, 
the demand three months ago having reached 13 000 h p., 
and rapidly increasing. That the North-Eastern Railway, 
and such a large number of manufactories along the Tyne, 
should, as seen from that other diagram, take power from 
the Tyneside Electric Power Supply Company—which also 


458 


has been but four years in existence— was perhaps to be 
expected, but that coal mines should obtain power by the 
burning of the product of distant collieries resembles at 
first sight the method of earning a living attributed to a 
certain village—viz, by taking in one another's washing. 

Bat this result is but an example of the sub-division of 
labour. At a coal mine, getting coal, and at a gold mine, 
getting gold, is the business ; and at both, especially in the 
early days of sinking the mine, it should pay better to buy 
electric energy from an outside source than to generate the 
current on the spot. Niagara sends 24,000 h.p. to Buffalo, 
50 miles away, and sells at 0'7d. per horse-power hour to 
an eight-hour user there—a price which is not cheaper than 
the total cost of generating a horse-power hour at Buffalo 
with a large steam-engine. But tapping electric wires to 
obtain any amount of power that may be needed, and just 
at the time that it is required, is far more convenient than 
erecting steam-engines and getting up steam, and certainly 
cheaper in the early days of sinking a mine. It has been 
objected that the total steam-power curve of all the gold 
mines on the Rand show the same sort of falling off during 
the hours 4 to 7 a.m. and 5 to 8 p m., and, therefore, that, 
apart from using larger and more economical engines, and 
from diminishing the cost of superintendence for the energy 
sent out, there would be no saving by supplying many 
mines with electric power from a common generatin 
station. But if there be a railway in the neighbourhood, 
largely used by workmen, the slack hours on the mines 
will be the busy hours on the railway. Hence, if that 
railway be run electrically from the same generating 
station, the load curve will be flattened and much improved. 
On the Rand, however, there is an indisposition apparently 
to utilise distribution of power on a large scale, The 
labour conditions in this country are certainly peculiar. 
My friend, Mr. Denny, in his book on Deep-Level Mines 
of the Rand and their Future Development,” expresses 
this opinion—and there is no man whose opinions on such 
matters I value more highly“ It has, however, been fairly 
а ee that in average conditions hand labour 
is both speedier and cheaper than machine drilling.” Bat 
when one watches this hand labour, one thinks of this picture 
rather than that. Contrary to American and Australian 
experience, it may be true that in this country white men 
and machinery may be dearer and slower than black 
machinery and man rolled into one. But it makes one 
uncomfortable, even unhappy, to think it possible, for it 
means that the muscular machine is more valuable than the 
inventor's brain. 

Another objection felt by mine owners here to investing 
much capital in machinery is the somewhat uncertain 
character of their business, and a third against a mine 
depending for a supply of power on an electric current 
coming from a distance is the climatic conditions. South 
Africa has various unique big things, but it has not a 
monopoly of big atmospheric disturbances, and these dis- 
turbantes do not prevent electrical distribution of power 
schemes being pushed forward by lesps and bounds in the 
other three quarters of the world—the list given in Table II. 
is merely a selection from some of those using the highest 
working voltages. Duriog my short stay in thie country I 
have been giving this matter much consideration. Without 
stopping this evening to discuss the subject in detail, I may 
mention that, after the admirable work of Mr. Wilms, Mr. 
Spengel, Mr. Heather, and others here on the improvement 
of lightning arresters for electric transmission lines, I think 
I also see my way to putting a nail into the coffin of these 
bugbear lightning troubles. 

But, while advocating electric transmission of power, I 
should not start by constructing a transmission line from 
the Victoria Falls to Johannesburg. And I say that 
not because I am of opinion that it could not be made 
to work, nor that, if direct current were used, it could 
not be relied on to give as satisfactory results as, 
or even better results, than some shorter existing ones on 
the alternate-current system, but because it does not 
appear to me that along the route there is at present 
sufficient demand for power to justify as large an expendi- 
tare of capital as would be compatible with a transmiesion 
line 586 miles long as the crow flies, and which would be 
no less than 745 miles long if made along a railway 
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through Pietersburg and Gwanda, should that missing 
stretch of railway between these two places ever be con- 
structed. Those who hold the opposite view will doubtless 
urge that when the Cataract Construction Company of 
Niagara acquired in 1890 the right to use 100,000 h.p., 
and a further right to subsequently use another 100,000 h. p, 
it required an extraordinary belief in the future of elec- 
trical engineering to expect that 200,000 h.p. could ever be 
distributed at a price that could compete with large local 
steam-engines, and they will ask, Did not even Mr. 
George Westinghouse advise Mr. Stetson, the first 
vice-president of the Cataract Construction Company, in 
1890, that it would on be by compressed air that 

ower could be commercially transmitted from Niagara to 

uffalo? And now what is the state of things? Power- 
house No. 1 with 10 5,000-h.p. dynamos has been working 
for some time, power-house No. 2 with 11 more 5,000-h.p. 
dynamos was completed last year. Hence 105,000h. p. can be 
developed, and of this 75.000 h.p. is regularly distributed. 
Further, the Canadian Niagara Power Company are con- 
structing an electric station of an ultimate capacity of 
110,000 h.p., the Ontario Power Company an electric station 
a little lower down of 200,000 h.p., and the Toronto Power 
Company one a little higher up of 100,000 h.p., all these 
three being on the Canadian side. Also the Electric and 
Hydraulic Company, who in 1881 started with a station on 
the American side to supply only 1,500 e.h.p., have in hand 
a third station which will bring their plant capacity up to 
135,500 e. h. p. Consequently the total electrical horse- 
power that could be sent out from these various Niagara 
power-houses when completed will approach 700,000 h. p., 
and represents about 30 per cent. of the water going over 
the Falls at the time of minimum flow. But taking into 
account the further fact that water is already abstracted to 
feed the Welland Power Canal and the Chicago Drainage 
Canal, and that other canals are projected, Mr. A. D. 
Adams has estimated that about 41 per cent. of the mini- 
mum flow of Nisgara will cease to pass over the Falls. In 
fact, the water that will cease to pass over the Niagara Falls 
will be nearly five times as large as the total amount passing 
over the Victoria Falls to day. 

The Thunder of the Waters," the “Cataract of Fearful 
Height,” in America, which have inspired us and our 
ancestors with reverential awe, may appeal to our 
descendants as only a vast electric generating station. 
Very gratifying to us as engineers—extremely distressful 
to us as lovers of the beautiful. Now, what has caused 
this vast development in the distribution of power, what 
is the secret of this extraordinary success? It is that in 
the immediate neighbourhood of the Falls there have 
grown up works which take some 60,000 h.p., works which 
not only want cheap power, but power in an electric form 
for electro-chemical processes, and need it an undiminished 
amount, day and night, week-day and Sunday. The 
Carborandum Company, which manufactures emery’s 
rival grinding material, furnishes an absolutely steady load 
of 5,000 e.h.p., the Union Carbide Company 15,000, and so 
on, loads which, from their magnitude and their absolute 
steadiness, make the electric light engineer's mouth water. 

Now what is the prospect of such a steady load growing 
up locally within, say, three miles of your falls? Even on 
the spot it is difficult to obtain trustworthy information ; 
by some it is said that one condition of the contract 
for the construction of the railway, which is being 
pushed forward to the copper, lead, and zino fields 
at Broken Hill, 400 miles to the north-east, is that 
100,000 tons of the ore must be sent to Beira yearly for 
10 years. If true, then that ore will not be available for 
reduction at the falls. There is a convenient spot for a 
power station near the water at the end of the second 
gorge—all the Niagara power stations are on the top 
of the falls with the exception of that of the Ontario 
Power Company—and it is the latter method of con- 
struction that would be the most suitable to follow at a 
Victoria power station. But jealously guard the beauty 
of your falls. The protection of the grandeur of their 
American sister was the underlying idea of Thomas Ever- 
shed's hydraulic power scheme of 1886. How little has 
that object been kept sight off Niagara was glorious 
nature, to-day it is power; Victoria is poetry. 
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EDDY-CURRENT LOSSES IN ARMATURE 
CONDUCTORS. 


Some useful experiments on this subject have recently 
been carried out by Messrs. B. Loewenherz and A. Van der 
Hoop, and described in the  Elekirolechnische Zeitschrift, 
from which we take the following details, The tests were 
made on a special iron core shaped like a shell transformer, 
and shown in Figs. 1, 2, and 3. The dimensions are given 
in millimetres. The central part of this core represente 
one complete slot and two balf slote of a slotted armature, 
and into these slots copper bars of various types can be 
inserted, whilst by passing an alternating current round 
the magnetising coils, the teeth and slots can be magnetised 
to any required extent, and corresponding eddy-current 
losses occur in the copper bars, much as in the case of a 
rotating slotted armature. The eddy-current losses were 
measured calorimetrically, the method being based on the 
fact that the heat developed in a body is partly employed 
in raising tbe temperature of the body and partly dissi- 
pated to surrounding objects. The first part is given by 
the product of temperature rise and water equivalent of 
the body. The second part is less easily arrived at, but 
preliminary experiments proved that for the case in 
question, where the copper bar in a slot is quite enclosed 
from the air and practically surrounded by iron, the total 
dissipated energy was proportional to the temperature 
difference between the copper and any given point on the 
surrounding walls. The writers show that the connection 


between eddy-current losses and temperature may be 
stated as 


or, allowing for change of ohmic resistance with tem- 
perature, 
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where Q=eddy-current loss in unit time ; 
Q, =eddy-current loss in unit time reduced to a 
normal temperature, T, ; 
K =a constant determined from a large number of 
cooling tests by means of the expression 
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f, and t- the times at the beginning and end of the 
reading; 
AT- temperature difference between the copper con- 
ductor and the surrounding iron ; 
Cg.=the water equivalent (as regards heat absorp- 
tion) of the copper conductor ; 


T, and T, - the temperatures of the copper at times f, and 
f, respectively ; 
А = а temperature coefficient depending only on the 
material of the conductor. 


The temperatures were measured by fine-wire platinum 
resistance thermometers, and the maximum values of the 
flox densities both in the teeth and in the slots were 
obtained by winding exploring coils at the required points 
and determining the curves of the induced voltages. 

A series of 20-minute teste, with five or six sets of 
temperature measurements in each, was made with seven 
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different excitations at 50 ~, and from the curves con- 
necting temperature rise of copper and of iron with time, 
во obtained, together with the corresponding cooling curves, 
the numerical values of the various constants in the above 
equations were obtained and the eddy-current losses per 
one cubic centimetre of copper calculated. This whole 
series of tests was repeated with the six different types of 
copper filling shown in Fig. 4. 

e results arrived at in this way are given in Figs. Б and 6. 
Fig. 5 shows the connection between the watts per cubic 
centimetre and the ampere-turns per centimetre of tooth 
(or flux density in slots), and all the curves are exponential 
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functions of the abscisss, the exponential index working 
out at approximately 2. It wil be noticed that the 
losses when the copper is subdivided crosswise appear to be 
slightly greater than when it is solid. "This is, however, 
probably accounted for by the fact that in the former case 
the platinum thermometer could be inserted in the middle 
of the bar, whilst in the latter it could only be laid beside 
the bar, and so did not quite reach the temperature of the 
bar. The losses with the double bar and the four-fold bar 
are practically alike, showing that crosswise subdivision has 
little if any effect. This indicates that the flux passes 
practically straight down the slot. 
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In the case of the cable (VI.) the ends had to be soldered, | piece, a cross flux is set up, the effect of which 1s obviously 
and it is likely that the losses would bave been negligibly | not related to the thickness of the copper in the same way 


small but for this soldering. Fig. 6 shows the connection | as that of the straight down flux. 


Swill, the curves given 


between watts lost per cubic centimetre and width of | will serve to indicate the approximate eddy-current losses 
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copper condactor for the fillings Nos. II, IIL, and V. at 
various excitations. The exponential index for these 
curves averages 1'5. Theoretically, the eddy- current 
loss per one cubic centimetre is given by the expression 


2˙1I x yx v?x 2 (A у * 52 x 107 in watts, whilst from 
the aversge of the experimental results the formula is 
A\? ; 
2'12x y x V? x f?x ies x S!? x 1077, 


and the exact sgreement of the constants is remarkable, 
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y —specific condactivity in C.G.S. units = :58 x 10-3 for 
copper at 15deg. C. ; 
v = periodicity (which was 50 in the tests); | 
f= i factor of the curve of E M F. induced by the slot 
ax ; 


З - ampere-turns per 1em. of length of tooth (or slot); 


S = width of rectangular conductor in centimetres measured 
at right angles to the direction of the flux. 
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As regards the practical application of the above results 
to actual armatures, it must be remembered that in these 
tests the flux passed straight down the slot, whilst in an 
armature, as soon as a slot passes out from under the pole- 


to be expected in any particular case. The ampere-turns 
per centimetre in place of the flux densities in the teeth have 
been employed in the formula because it is the former 
which actually determine the flux density in the slot, and, 
therefore, the eddy currents in the conductor, whilst the 
effect of the tooth flux density on the losses is indefinite, 
and depends on the quality of the iron. The presence of 
the form factor in the formula enables the effect of various 
polar flux dietribatious to be compared, and indicates that 
flat flax curves are more unfavourable than those produced 
by bevelled-off pole-tips, not directly because the flox 
differences within a slot at the pole -tip are reduced, but 
because the maximum eddy-current voltage is reduced 
owing to the more uniform rate of change of flux. 


BOLTON ELECTRICITY ACCOUNTS. 


The accounts of the Bolton electricity department for 
the year ended March 31, 1905, show a total expenditure 
on capital account to that date of £256,820. Abstracts of 
the revenue account, balance-sheet, etc. are appended. 


REVENUE ACCOUNT. 


Dr. Expenditure, 2 a. d. 
To generation of electricity ........ ганне 11,718 8 2 
Distribution of electricity. . . enas. 285 7 0 
Renta, rates, and taxes ...................................... — 1,412 17 5 
Mansgement expenses, salaries, eto. 1,420 16 6 

14,837 9 1 
Amount carried to net revenue account ..................... 24,138 5 0 
258,975 14 1 

Or. Inoome. £ а. д. 
By sale of current per metor, lees allowanoes............. . 17,967 14 7 
Ditto for power . . 4,715 1 3 
Ditto for public lighting. ms... 8 S 119 15 9 
Tramway traction ....0.0.0.... sivas cus eS re PEN UIS --.. 14,588 6 0 
Rental of hired meters. 3 — 339 17 9 
Rental of hired motors ...... эзе — —— ИЕ — 17156 19 1 
Profit on fittings trade account, m.m... . а.а. 529 1 8 

£38,975 14 1 
GENERAL BALANCE-SHEET, 

Dr. Lia bilit'es. £ s.d. 

Preston Savings Bank, less repaid . 87,238 10 4 

в, eto., Savings Bank, less repaid........... .......—.. =- 12,182 5 10 
Cobra disaster fund, less repaid . mees. 3, 200 0 0 
Borough of Oroydon, less repaid . . „ 9,851 14 Б 
rdinary mortgages, les; repayments ........................ 161150 0 0 
Redemption of debt... . „иенен . 45,489 9 5 
Depreciation and renewals fand account ................... - 10,517 3 10 
Sundry oreditors ............................................. 667 0 8 
Resarve fund account ........................................ . 998 11 4 
Distri баса . 6657 0 0 
Profit and loss accounb .......................................... 577 19 8 
£289.489 15 0 

Or. Aesets. 2 8. d. 
Capital acconant—amount expended for works .......... 256.820 12 11 
Stores on Һһапд................................................. - 5622 411 
Sundry debtors for current supplied... .............. ....—. ~ 12,994 18 9 
Oash at bank and in hand 14.808 0 2 
Electric fittings, work in ргодгавв......................-..... — 345 611 
Iuvested in consols, reserve fund msm mso. 998 11 4 


£289,489 15 0 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 


Qaantity generated in B.T.U, _................................ 6,467,194 
pala he —— ur a 
е lo lampe oere oos ‚694 
Quantity sold Tramways j EEEE еу ~ 3,188, a 5,158,629 
err. erui beu 1,000,348 
Quantity used on works ......................................._ — 552,914 
Total quantity accounted for. . mse 5,991,578 
Quantity not accounted for. . . . oss 465, 621 


MEXBOROUGH ELECTRICITY ACCOUNTS. 


The accounts of the Mexborough electricity department 
for the year ended March 31, 1905, show a total expen- 
diture on capital account to that date of £18,572. 
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Abstracts of the revenue account, balance sheet, eto., are 
appended. 


BEVENUE ACCOUNT. 


Dr. Expenditure. £ s. d. 
To generation of electricity ................................... 844 7 8 
Distribution of electricity .................................... 3 29 13 7 
Attending and repairs to publio lamps... 187 911 
Rents, rates, and taxes ....... JJ Ä ы 80 15 4 
Management expenses, salaries, eto...... .................... 226 16 11 

1319 8 5 
Amount carried to net revenue account 1,708 15 3 
£3,027 17 8 

Cr, Income, £ ad. 
By sale of current per meter, less allowances ............... 1 085 11 11 
Ditto by copt'aot................... S — 1,041 Б 9 
Ditto for public lighting... . . 005 0 0 

23,027 17 8 


GENERAL BALANCE-SHEET, 


Dr. Liabilities, £ s.d. 
Capital account—amount received, less repaid ......... . 14190 9 0 
Sundry creditors (including contractors)..................... 1667 9 5 
Interest accrued, wages unpaid, and doubtfuldebts.... 172 0 2 
Treasurer—loan acoount, lees revenue acoount . 1981 1 8 
Clerk —balanoe of cash aocount....... ——— ÀM 014 9 
General account ..................—..—........... bros Ке 465 810 
Surplus account ..... V . .. 1,854 1 0 

£20,331 4 10 

Or. Assets. | £ ad. 
Ospital account—amount expended for тогкз ............ 18,572 8 11 
Stores on hand. RT . 803 89 
Sundry debtors for carrent supplied...... 333 =.= 684 8 6 
Cash in engineer's bands ................ S 21 5 1 
Destructor loan account .............—....... ПЕТРИ ТРТ 18 18 0 
Net revenue аооойпф——йейої.................................... 780 15 7 

£20331 4 10 
STATEMENT or ELECTRICITY GENERATED, BOLD, ETC. 
Quantity generated in B. T. U.. . q ~ 292 670 
Publio lamps .............—........-. 90,385 
Qaantity sold] By oontraot.............—.......... - 117,492} 274,946 
Private consumers by meter 67,069 
Quantity used on wol ks 4 4,147 
Total quantity accounted for  ........... reir ose eT e E Ie wee 219095 
Quantity not acoounted for messen ome една - 13 585 
Total maximum supply demanded (kilowatts) ................ а 170 
Number of public lamps: 15 arcs, 226 incsndescer ts. 


PERSONAL. 


The Bradford Tramways Traffic and Fares Sab-Committee recom- 
mend the sppointmeat of Мг, T. Stirk, chief assistant in the traffic 
department, to the post of traffic superintendent. 

The récoinmendation of the Coventry Electricity Committee to 
increase the sslary of Mr. J. A. Jeckell from £400 to £450 per annum, 
as announced in our issue cf Sept. 15, was agreed to by the Town 
Council at their last meeting. 

Mr, Oswald Dewey, who has been for some time on the outeido s'aff 
of Mesms, Ferranti Limited, Hollinwood, is about to join the Ress m 
Manufacturing Oo. to take charge of their office at 14, New.etreet, 
Birmingham, and to represent them in the Midland district. 

Mr. William Bruce Dick, of Oarrick Grange, Sc.venoaks, Kent, 
largely interested in Мевзге, Dick, Kerr, and Oo., permanent. way сор. 
tractors and electrical engineers, of 110, Cannon - street, and Kilmarnock, 
who died on July 11 last, sged 75. founder of the firm of Dick, Kerr, 
and Oo., left e:tate valued at £233 349, 2a. 7d. gross in the United 
Kingdom, of which £157,979. 16s, 11d. is net personalty. 

On Friday last at the Ilford electricity works Mr. J. L. Smith, late 
abift engineer, wes presented with a handsome case of drawing instru. 
ments, suitably inscribed, by Mr. A. H. Shaw, chief electrical epgint e-, 
on behalf of the staff and employé. Mr. Smith has recently been 
appointed shiſt engineer to the Steprey Borcugh Council. Me. W. H. 
Taylor suoceeds Mr. Smith at Ilford. 

Mr. James MacIntosh, B.Sc., A M.LO.E., has been sppointed 
lecturer to evening classes in electrical engineering at the Battersea 
Polytechnic, Mr. Maolntoah studied electrical engineering at Glasgow 
University. when he took the degree of B.Sc., and was trained in the 
works of Messrs. K«lvin and White, being for some time in Lord 
Kelvin’s laboratory. He is at present ch; of assistant to the mans ger 
of the Alliance Elcstrical Oo., in charge of the engineering бера: +. 
ment, and is the inventor of an antomatic booster. 

Mr. W. H. Jay, district euperintendent of the County of Darham 
Elestrical Power Distribution Oo., has been the recipient of a hand- 
some suitably-insoribed timepiece, presented to him by the chief 
assistant, Mr. J. Hueband, on behalf of the ste ff, on the occasion of 
his leaving Durham to take up the post of district engineer of the 
Gosforth and Benton area under the Newcastle-on-Tyne Electrical 
Power Distribution Oo. Mr. Jay is succeeded as district superintendent 
at Darham by Mr. W. S. Verrill, late of the Newoastle-on-Tyne 
Electrical Supply Co. 


LEGAL INTELLIGENCE. 


THEFT OF ELECTRICAL FITTINGS. 


At the Thames Police Oou't on Tuesday, Henry Lofthouse, an 
electrician, was charged with stealing a quantity of electrical fittings, 
valued at £50, belonging to the proprietors of the Bow Palace of 
Varieties Theatre. 

Prisoner was employed at the theatre as electrician. In the engine- 
room were fittings in connection with a dynamo and other machines, 
and these Mr. * Harley, the manager, saw safe on the 7. inst. On 
the 11th they were missed, and accused left without рон 

Mr. Dickinson sentenced prisoner to four months’ hard labour. 


COMPANIES’ MEETINGS AND REPORTS 


YORKSHIRE ELECTRIC POWER. 


The fifth half-yearly meeting of this Company was held on Tuesday, 
Mr. A. G. Lupton presiding. | 

Tbe CHAIRMAN said the directors hoped that the shareholders would 
visit the works and see for themselves the progress that had been made 
in the development of the undertaking. Alluding to the accounts, he 
said the share capital had been increased by 1,575 shares, whioh had 
been iesued to Callender's Cable Oo. for work done by them. The last 
call on 19,750 сш shares was due in March, and the whole of the 
calls were paid up with the exception of the call on 52 shares. It had 
been necessary to organise a considerable staff to superintend the laying 
of the mains and canvass the district which they were serving. Ith 
caused considerable expenditure, but it was bearing fruit in the rapid 
development of the undertaking. Iu February he reported that agree. 
ments had been made with customers to the amount of over 900 h.p. 
These were now connected with the mains, and they had further agree. 
ments with coneumers and negotiations with others to quite as large an 
amount, Mr. Woodhouse, their resident engineer, assured them—and the 
directors thought іб was upon good grounds—that the revenue during 
the year ending June 30, 1906, would meet all the expenditure with 
the exception of the depreciation sum and interest on capital. They 
found that those consumers who had experienced a few months of the 
Company's supply were quii» satisfied, and in individual cases they 
were extending the use of the motive power, That was the beet sign 
they could have. They were supplying three textile factories and 
several collieries, He believed local authorities were beginning now to 
realise that the Company oould supply electricity on a much cheaper 
basis than they could possibly hope to generate it themeelves, and 
they were finding an inoreasing demand from them. At their last 
meeting he reported that there were two Bills which they should 
probably have to fight in Parliament. He wis glad to ssy that in both 
instances clauses were introdused which made it unnec: sary for them 
to do so. There had not been a single share sold by the directors 
from the beginning, but they had increased their holdings by purchas- 
ing shares which had been offered to them. | 

e report was adopted, and the direstors were authorised to borrow 

sums not exoeediog £80,000 by the issue of deben ture ste ck. 


SIR W. G. ARMSTRONG, WHITWORTH, AND CO. 


The tenth annua] report states that for the year ended June 30 last, 
after deducting depreciation and adding £86,569 from last year, there 
remains a profit of £530,927 on the year's operations, It is proposed 
to declare on ths ordinary shares a dividend of 3s per share, of which 
16. per share has been already paid as interim dividind, and to carry 
forward £84,055. The directors state that the establishments cf the 
Company are well supplied with orders. Ia continuance of the pat 
policy, the sam of £15 000 hes been placed to 1h» credit of the accom t 
for the renewal of plant. The directors have decided that the oon.- 
psratively small sum in the books of the Company representing 
goodwill should be eliminated. They had, therefore, spplied the sum 
of £13,710 to this purpose, and goodwill is now extinguished. 


WILLANS AND ROBINSON. 


The report of Willans and Robinson for the half-year ended June 50 
last, to be submitted at the meeting on the 4th prox., shows a loes 
of £8,617 at Rugby and £14,285 at Q.o2n’s Ferry, or £22 902 in all. 
As tbe provision for depreciation at the two places amounts to 
£17,742 and £5,929 represents the valuing down of certain stocks, 
the actual reduction in the liquid atsests of the Company, as distinct 
from a book loss, is £1 251. As the debit balance brought forward on 
profit and loss account was £79,952, there is now s debit balance to 
carry forward of £102,854. Trade in high-speed engines has оор. 
tinued to be unprofitable, and the rew olasses of work taken 
up have not advanced far enough to produce any substantial 
ү in the accounts, Of the ges-engine busiress it can 
only be said that, while much expente has been incurred, there is 
not yet sufficient evidence of a commercially profitable result to follow, 
As regards steam turbines, the directors are sat sfied that a eucoeseful 
business is aesared. The turbines which have been set to work have 
done extremely well, and this initial success will, in their opinion, 
lead to a rapid development of the businesr. The steelworks at 
Queen's Ferry were restarted in January, and durirg the half-year have 
not only contributed to the general expenses of the business, but 
have yielded a small profit. The special steels made by the Company 
are attracting increased attention, and there is a good prospect of satis. 
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factory business in the future. The orders for boilers are sufficient to 
keep the remainder of the works employed upon the moderate scale to 
which it is at present considered advisable to limit operations. In 
weighing the real loss at Qaeen’s Ferry it is necessary not only to take 
into account the amount cherged for depreciation and for writing down 
of old stocks, but the fact that Queen’s Ferry is charged to the extent 
of nearly £3,000, with its due proportion of certain general charges, 
which, if Queen's Ferry were not at work, would still have to be paid. 
The directors are satisfied that the best policy is to continue to keep 
the Queen’s Ferry works open and to develop the business as oppor- 
tunity ser ves. 


MERSEY RAILWAY. 


The report for the half-year ended June 30 states that the train 
mileage run during the half-year was 412,215 miles, as compared with 
411,683 during the corresponding six months of 1604. e number 
of passengers conveyed during the half. year ended June 30 has b'en 
4,868 578, as against 4,499 147 for the corresponding period of 1904, 
exclusive of season-ticket holders, The total receipts from all sources 
have been £43 556, as compsred with £40,918 for the corresponding 
period of 1904. The working expenses, exclusive of the charges for 
pumping. ventilation, and Jlifts, have been 250 779, «qual to 
70 70 per cent., as sgainst £29 751. equal to 7271 per cent. for 
the corresponding six months. Thess chsrges for pumping, ventila- 
tion, and hydraulic lifts smounted to £3,949, (qual to 9:07 per 
dent., as compared with £5,839, or at the rate of 9'38 per cent. 
for the corresponding period of 1904. Since the closing of the 
accounts the 44 per cent. redeemable first debenture stock, amounting 
to £249,276, has been redeemed by the issue of 4 per cent. Mersey 
Railway new first perpetual debenture stock in terms of the Aot of 
1900 and the contract with the British Westinghouse Electric and 
Manufacturing Co. A service of motor omnibuses to and from the 
stations of the Company in Birkenhead is being arranged for and will 
shortly be inaugurated, 


APPOINTMENTS VACANT. 


Canvasser, Batterees Electricity Department. 
Ost. 10. See advertisement. 


Electrical Fitter and Repairer, Wat Africs. 
month. See advertisement in last issue. 


Junior Engineers for a company in the Metropolitan district. 
Apply to B. W., Electrical Engineer Office. See advertisement. 


Engineering Instructor. the Technical Education Board (f 
Wellington, New Zealand. Salary, £300 and £40 passage allowance. 


Assistant for electrical estimating department in large switohworks. 
Appli ations to Box H 2, Electrical Engineer Office. Bee advertise- 
ment. 


Charge Engineer, Willesden Urban District Oouncil. Salary, 
563. per week. Applications by Oct, 4. See advertisement in last 
issue, 

Winders for direot-current and alternating.current work. Apply 


to Bruce Peebles aud Oo., Esst Pilton, Elinburgh. See advertisement 
in last issue. 


Assistant Engineer to act as station superintendent at one of the 
Edinburgh Oorporation’s eleotrio generating stations. Oommencing 
salary £180 per annum, rising to a maximum ef £270 per annum. 
Applications by Ost, 2, See advertisement in last issue. 


Applications by 


Salary, £20 per 


FORTHCOMING EVENTS. 


THURSDAY, Ост. 5. 

Engineering Society.—At 8 p.m., general meeting, with 
lecture by Mr. J. Sugden, entitled Protection from Electric 
Shock,” to be supplemented by a practical demont tration of the 
necessary treatment after a shock. 


Monpay, Ост. 9. 
Lancashire Electric Power Company. —At 1 p.m., opening of the 
Radcliffe power station by the Earl of Derby 


LIENS REGISTERED AND DISCHARGED. 


New General Traction Co., Limited.—A memcrandum of 
satisfaction to the extent of £18,700 of debentures, ds ted Jaly 8, 1901, 
securing £200,010, has been filed. 


Liandrindod Wells Electric Light and Power Co, Limited, 
Chester.—Debenture and mortgage, as collateral security registered 
Sept. 13, for £4,000, pursuant to an order of the High Oourt of 
Justice dated Aug. 30, 1905; charged on the undertaking snd all 
the property, present and future. 


Electrical Bleaching Co. (1904) Limited, Manchester.— 
Mortgage registered Sept. 14, for an indefinite amount, the instrument 
being stamped to cover £10,000 to the Manchester and Liverpool 
District Banking Oo., Limited; charged on messuages, tenements, 
and other hereditaments, with fixed plant and reti а Tottington 
Higher-end, Lanoashire, subject to debentures for $14,000. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Paris.—The Post and a Department, 13, Rue de Grenelle, 
require tenders for insulators, cables, etc. Tenders by Oct. 10. 

Paris.—The Post and Telegraphs Department, 13, Rae de Grenelle, 
r.quire tenders for copper and bronze wire and other telegraph material. 
Tenders by Ost. 9. 

Pontypridd.—The Urban District Oouncil invite tenders for 
esha B) overhead equipment for tramways ; (O) cables for tramways, 

enders by noon on Sept. 30. 

Prestwich (Lanos.).—The Urban District Oouncil invite tenders 
for the installation of electric light in their Oouncil Offices, Prestwich. 
Tenders by 12 noon on Oct. 9. 

Paris —The Colonial Ооз, 4 rue Jean Nicot, Paris, require 
tenders for galvanised iron wire for the Indo-Ohins telegraph service. 
Tenders by Oot. 10. Specification from Inspection Générale des 
Travaux publics, room No. 146, at above address. 

Langho (near Blackburn).—The Ohorlton and Manchester Joint 
Asylum Oommittee invite tenders for the supply and fixing of the 
necessary telephcnes and eleotric belle at the new colony for epileptios 
at Langho, near Blackburn. Tenders to the Olerk, Ohorlton Union 
Offices, All Saints’, Manchester, by Ost. 3. 

London County Counoil —The London Oounty Oouncil invites 
tenders for the manufacture snd lsying of (a) 56 miles low-tension lead- 
covered, paper-insulated cables, 20 miles dry-core telephone cables, cast- 
iron feeder pillars, eto.; (5) 24 miles extra high-tension three-core, 
lead. covered, paper insulated cables, etc. Tenders to Mr. G. L. Gomme 
clerk, by 10 a.m. on Oct. 3. 

Great Western Railway.—The directors of this compan 
teoders fcr the tupply of various stores from Deo. 1 next to 
1906. Specification, with forms of tender, may be obtained at tbe 
c fice of the Stores Saperintendent at Swindon. Tenders to Mr. G. K. 
Mills, secretary, Paddington Station, London, by Oct. 16. Full par- 
ticulare in advertitement columns. 

Southgate. —The Light Railways and Tramways Committee of the 
Middlesex County Council invits tenders for the work and materials 
required in the construction of the permanent way (for electric traction), 
bridge work, road widenings, etc., for Oontract No. 14; railway No. 2 
(order 1900)—a line of double track (with crossovers, BE ET works, 
etc.) to be laid along Bounds Green-road, in the district of Wood Green, 
and High - road. Southgate, to a length of 1 mile 5 furlongs 1 chain, or 
thereabouts. Tenders to Sir Richard Nicholson, clerk of the Oounty 
Council, Middlesex Guildhall, Westminster, 8.W., by Oot. 4. 


RESULTS OF TENDERS. 


Finchley.—The Urban District Council have accepted the tender of 
the British Accumulator Oo., Parliament Mansions, Victoria-street, 
London, S. W., at £2,761. 10s., for two large storage batteries required 
at their new sub-statiop. 

Southend.—The Town Council have accepted the tender of the 
Ohloride Electrical Storage Oo., at £446, for the биш and 
renewal of the battery (less a sum of £365 to be allowed by them for old 
material, sutject to the Oorporation paying oarriage to London), and 
for the msintenance of the battery for s period of 10 years at the rats 
of £35. 10a. per annum. 

Recent Contracts, —Messrs. Dick, Kerr, and Oo, report the follow- 
ing recent contracts: J. Kenyon and Son, complete generating plant 
and motors for driving spinning mills; Oammell, Laird , and Oo., 
300-kw. D.O. generator; Wallasey Urban District Oouncil, five single- 
tuck cars with top covers, complete with electrical equipments ; 
Ashton, 500-kw. р.б, generator; Star Pepsrmille, complete generating 

Jant and motors for driving the mille; Buenos Ayres Port and City 
amways, 24 double service cars and equipments, 10 combined freight 
ears and electric locomotives ; Oawnpore Tramwsys, 20 single-deck 
cars and equipmente; London County Council, 16 single-deck steel 
cars, specially designed for L.O.O. subway. 


Ramsgate.— The Corporation have received the following tenders 
for electric call bells: 


invite 
ov. 30, 


J. Buss ey, Ramegace ......................_.—......—— ess» 2187 10 0 
Telephone and E:eotrical Installation Oo., London 115 0 0 
National Tc’ephcne Co., Remegate.......... "—— . 1100 0 
Electrical Engineering Oo., London . . 109 0 0 
Stuart and Moore, London... ........................... — . 10615 6 
E. Coveney, Ramsgate ............ eem cn eene reet wm 90 0 0 
E. J. Philpott, Ramsgate (accepted) ...... 3 77 16 0 
G. Poulson, Ramsgate -— ——— —— . 5810 0 


Maintenance per annum: Telephone and Electrical Installation Co., 
£18; National Telephone Oo., £7. 10e.; Stuart and Moore, £10; 
E. Coveney, £9; E. J. Philpott, £4. 10e.; G. Poulson, £2. 


Croydon. —The County Council have received the following tenders 
for the supply of three electric motors and pumps at the e : 


T. Harding, Ohurton, and Oo. (аосерќіед) .......2........... 292 0 0 
Witting, Éborall, and Oo. . . =.. 296 0 0 
Fuller, Wenstrom, and Co — P ... . 310 4 0 
Gywnnes Limiteu Uw P . erento 345 0 0 
Rhodes Electrical Co —d m— P.. . . „. 359 0 0 
Worthir gton Pump CO . . 555 10 0 
J. H. Holmes and GG 3 -... 363 0 0 
Korting Brot PM 4. 7610 0 
Laing, Whaiton, and (ooo — . ons e... 390 0 0 
A Seng. oss Узара Кад» ^... 405 0 0 
J. Gordon and Co cn 3238 O 0 
Mather and Platt .......................—.—.—...—› ese 405 0 0 
Lahmeyer Electrical Oo. ............ m e» 4€6 16 6 
W, H. Allen and Son 999 оси GOES Ый C60 EE EZ- 90 60000009 600060 209 480 0 0 
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BUSINESS NOTES. 


TRACTION. 


Belfast.—A sucocssful trip was made on Tuesday. 

Newoastle.—The lines for the Scotswood extension are being welded 
by the Goldschmidt thermit process. 

Durham.—The Rural District Council bave decided to withhold 
their consent to s farther extension of time for completing the Durham 
and district light railways. 

Wellington (New Zealand).— As stated under Imperial Notes 
elsewhere in this issue, the City Council iatend to add to the tramways 
power plant at an early date, 

Southend. —The Tramways Committee have resolved to recommend: 
That the Council do approve in principle the extension of the 
tramways system along High-street, Pier-hill, and Marine-parade." 

Glasgow.—4A large deputation last week waited upon the Tram- 
ways Committee, who stated that they would endeavour to bring the 
question of an extension to Millerston before the Oorporation at an 
early date. 

District Railway. — To avoid further accidents, the District 
Railway Oo. are now fitting their electric trains with steel Паре, so 
that it will be impossible for anyone to get caught between the cars 
while walking from one to another. 

Devonport —At the meeting of the Tramways Committee the 
scheme for constructing a light railway to Orown-hill came up for dis- 
cussion, but it wae considered unwise to come to any decision until 
farther information is received from the engineer. 

Keighley.—From July 1 to Sept. 7 the number of passengers carried 
ou the Oorporstion trams was 368,921, and the receipts totalled 
£1 528. 10e., or 7°26d. per car mile. 
£153 a week, and the committee estimate that at £150 а week the 
system is self-supporting. 

Musselburgh.—The National Electric Traction Oo., which laid 
down the tramways between Joppa and Musselburgh, propose to 


extend the system eastward from Levenhall to Cockenzie, a distance of 


about five miles. Mr. E. A. Mitchell, chief engineer to the company, 
has commenced a survey of the route. 

Dunfermline,—Some weeks ago the two companies interested in 
the laying down of tramways in the Dunfermline district resolved, 


notwithetanding the Oounty Council strictures, to proceed with their 


application for a provisional order. On Monday several gentlemen 
connected with the local company motored over the proposed 10utes. 

Perth.—At the meeting of the Town Oouncil on Monday night, 
when the fares were fixed, a general consensus of opinion was expressed 
that & Sunday service of cars should be inaugurated, Lord Provoat 
Love strongly diesenting. A proposal to introduce id. stages was 
defeated, and the fares will remain as at present, The centre of the 
system is to be the Oross. 

Bradford.—4A proposs] will shortly come before the Bradford 
Tramways Committee to enter into arrangements with the Mid- York. 
shire Tramways Oo. for tbe istuing of return tickets between Bradford 
aud Dewsbury. Heckmondwike, Batley, and Birstall. It is proposed 
to charge for the return journey to Dewsbury le., to Heckmondwike 
aud Batley 10d., and to Birstall 8d. These charges are much less 
than the ordinary fares on the railway. 

Crogdon.—At the meeting of the Town Council it was resolved that 
& double line from the present terminus to Penge be constructed forth. 
with. It is proposed that the Thornton Heath line shall be extended. 
Notice has been served upon the British Electric Traction Oo. termi- 
nating their lease on May 51 next. The company have made an offer 
for a renewal of the lease on the basis of 7 per cent, instead of the 
present 64 per cent, return on the Oorporation’s capital expenditure, 
an increased yearly payment in respect of road repairs, and a quarter 
of the net profits. 

Liverpool Overhead Railway.—A rather curious mishap occurred 
on the Liverpool Overhead Railway, one of the axles of a train 
snapping. One account states that in consequence of the axle break- 
ing the body of the carriage became depressed, and a disused rail lying 
underneath the working track was caught up, carried some distance, 
and then crashed through the floor of the coach. The carriage was 
full of working-men travelling to the various docks. Three were 
injured, but fortunately not seriously. Another version is to the 
: eot that the two ends of the broken axle were driven through the 

oor, 

Torquay.—At the meeting of the Town Council on Monday there 
was а lengthy discussion on the tramways question. The Dolter Oo. 
asked for the vi table of the Oouncil to an alteration in the proposed 
routes, but the Council decided that they would only agree to this 
deviation on consideration that the company undertook to relieve 
them of their obligation to provide electric current for the trams in 
the event of the Local Government Board refusing to grant the loan 
of £9,500 which is now being asked for for the extension of the present 
electricity station, so as to enable the Oouncil to produce the necessary 
power, 

Grimsby.— A deputation bas been sppointed to wait on the directors 
of the Provincial Tramways Oo. on Оз, 6 in London. They have 
been instructed to proceed on the followirg lines: (1) That purchase 
shall be completed at once. (2) That an agreement be entered into 
between the tramways company and the Oouncil for the tramways 
company to depreciation from April 3, 1905, until the passing of 
the proposed . ill to enable the company to take a lease, and the 
company to mM working expenses until the proposed lease is 
executed. (3) That an agreement be entered into for the purchase of 
the arc lampa and the standards erected by the company ; also for the 
supply of current for publio lighting. 


This gives an sverage of nearly 


Potteries Electric Traction Co.—At Stoke-on-Trent lest week 


a conference of representatives of local authorities whose areas are 
traversed by the lines of the Potteries Electric Traction Oo. was held 
to consider various alleged nuisances caused by the tramoars of the 
company. Mr. G. R seley, mayor of Stoke, presided, and in opening 
the meeting expressed a hope 
would be productive of much good in the way of remedying the 
nuisances caused by the noise and rattle of the tramcars 
their respective districts. 
the conference to wait upon the mansger of 
whole matter bifore him, and then, if they could not get satisfaction, 
they should petition the Board of Trade to hold an inquiry to eee if 
the trams were worked on the mcst skilfal method. 


t the deliberations of the conference 


sing through 
It was decided to appointa deputetion from 
e company and lay the 


All-Steel Railway Carriages.—In a communication to the Times 
Mr. B. Broadhurst, secretary to the Brush Electrical Engineering Oo., 


states: We regret to observe from the letter of Mr. Granville C. 


Ooningham that we were in error in supposing that no steel cars had 
previously been made in this country. It was, however, practically in 
responte to the demand for certain railways whose managers stated 
that they were unable io obtain all-steel rolling stock in England that 
we eet out to fill what we honestly believed to be а vacancy. The 
highest credit is due to Mr. Ouningham, whose enterprising manage- 
ment of the Central London Railway has been of great educational 
value in electric railway practice; but until we started constructing 
steel coaches it does not appear that any British manufacturer made 
any effort whatever to draw attention to their conspicuous advanteges, 
and in the meantime large orders were being placed in America,” 

Manchester Carriage and Tramway Co.—At a meeting of the 
shareholders, Mr. Hamilton, solicitor to the company, submitted the 
statement cf affairs, and referred to the appeal pending between the 
company and the Salford Corporation as to the Swinton and Pendle- 
bury tramways, which have been adopted by the Corporation. The 
&ward of the arbitrator, Sir Frederick Bramwell, was in favour of the 
company, but this was upset by the Ocurt of Appeal, and the company 
bad now gone to the House of Lords on the question. It was expected 
that the case would be heard early next year, and until it was disposed 
of no final statement of tha ccmpany’s affairs could be rendered. 
With the money in hand, however, it was expected that a farther pay- 
ment wculd be made to the thareholders towards the end of November. 
A liquidator will be sppointed in the place of Sir John Harwood ata 
future meeting. It is understocd that by the time the company is 
finally wourd up the ehareholders will have received upwards of 
£1,000,000 as а result of the liquidation. 

Walsall. —The following are the particulars of the working of tte 
tramways during the five weeks ending Sept. 5, 1904, and the corre- 
sponding period of this year respectively: pessepgers, 466, 927; 
receipts, £2 617. 8s. 114, ; саг miles ruo, 5) 827 07; receipts per car 
mile run, 10 49. Passenge' a, 481,872; rm c.ipte, £2,707. 98. ; саг 
miles run, 62,598:27 ; receipts per саг mile топ, 10:28. Wages paid 
(inoluding repair of permanent way): for five weeks eading Sept. 1, 
1904, £778. 4s. 2d. ; for five weeks ending Avg. 30, 1905, £813. 
121. 10d. In response to a petition, signed by all the drivers and 
conductors, the Oorporstion have resolved to allow all the tramway 
employés, including those engsg:d in the shed, {сог days holiday a 
year with wages after two yeare’ serv.ce and five days holiday a year 
with wages after three years’ service, the period of service to count 
from the time each employé was er gaged by the Oorporation. The 
cost of these concessions is about £120 a year. The Corporation are 
unable to grant the men’s application for Sunday work to be considered 
as time and quarter. 

Chester,—At a meeting of the Tramways Committee the c ty 
surveyor reported that the gas company had sgain referred to 
the qucstion of the company's mains, which will lie under the 
proposed tramway track. The company had suggested that a 
portion of the main in Boughton should be removed to s new 
position, and that additional rider mairs should be laid in the 
Tarvin and Christleton roads, The town ‘clerk reported regarding 
an interview he and the city surveyor had had with the mansger 
of the company on the subject, when the latter intimsted that he 
was prepared to advise his oompany Ped contribute somethirg to the 
cost of the alteration of the mains. The city surveyor having shown 
on plans the positions of the gas aud water mains—co.extenmve with 
the proposed tramway track—it was, after discussion, resolved that 
the town clerk and the city surveyor enter into negotiations with the 
gas and water companies with the view of secertainipg the terms on 
which it can be arranged for the lines of the existing mains in 
Boughton, Tarvin-road, and Ohristleton-road to be so altered as to 
remove them, as far as possible, from the line of the proposed tramway 
track, and that they report thereon to the next meeting. 

London County Council.—The Poplar Borough Oouncil has 
decided to consent to the overhead system, and it is not improbeble 
that the Stepney Borough Oouncil will follow suit. The line from 
the Archway Tavern to Highgate Archway, undertaken by the London 
and Middlesex County Oouncils jointly, has been completed, as also 
have the extensions from Green-lanes to the Alexandra Palace. The 
Hemmersmith Borough Oouncil have decided to give their support to 
the Oounty Oouncil’s Embankment scheme, The Bermondeey Borough 
Ocuncil have assented to the construction of loop lines on the Grange- 
road section. The Board of Trade, in response to representations from 
the Oamberwell Borough Oouncil, have intimated that they consider a 
lin. slot for the conduit system preferable to a Zin. slot. e Ocunty 
Oouncil аге to use silent paving material in Oamberwell in front of 
public buildings, as well as in front of churches and hospitals, and to 
nee granite setts instead of wood for paving the margins of the track 
where the roads are formed with macadam. A resolution is to be 
submitted to the Camberwell Borough Council recommending that now 
that the London, Oamberwell, and Dalwich Tramways Oo. no lo 
form an obstacle, the County Council shall obtain powers for continuing 
their authorised line as far as the Orystal Palace, via Lordship-lane. 
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Maidstone.—At the monthly m»etiog of the Urbau Dis riot Council 
the following recommendations were adopted: (a) That the Board 
of Trade be asked to confirm tbe order of the Light Railway Oommis. 
sione's so far as that portion of the proposed line is concerned which 
relates to Upper Stone-street and Loose, and that permission be 
requested to allow the same to be immediately commenced on the 
Corporation giving an undertaking to proceed at once with the 
necessary application to the Light Railway Commissioners for an 
extension connecting the existing line in High- street with the pro- 
posed new line, via Mill-street and Khnigbt'ider-street, (ö) That 
application be made in November next to the Light Railway Commis. 
sioners for an order authorising sach extension as aforessid from High- 
street along Mill.street and Enightrider.street, to the bottom of 
Upper Stone-street. (c) That an application be also made in November 
next to the Light Railway Oom missioners for an order authorising an 
extension from High street along Mill-street Oollege-roai, Kiog 
Edward-road, and Old Tovil road to Tovil. (/) That the Board of 
Trade be asked to confirm the order of the Light Railway Oommie- 
sioners so far as relates to the line from We«k-street to Boxley-road, 
with a clause suspending the work of construction until a suitable 
connection with the existing system is authorised.“ There is a net 
profit on the ner: working of £1,531, and the engineer is to be con- 
sulted ss to the formation of s renewals fund. 


Hythe.—In reference to our note last week upon the Traction Oor- 
poration's proposal for an electric tramway on the Kingsland surface. 
contact system for Hythe, Folhestone, and Sandgate, the following are 
some particulars of the pre j ot. The company estimate that a single 
line could be constructed for £110,000, but consider that double track 
would be greatly preferable. Tho costs of construction would be borne 
by the local authorities, the company offering to negotiate the loan at 
interesd not exceeding 4 per cent. The Traction Corporation ой зг t» 
form a company on these conditions: ''(1) The interest on the loan 
and redemption fund t» be first charges on the profits of tke op»rating 
company; (2) the operating company then to take 5 per cent. on its 
share capital; (3) balance of profits to be divided as to one-Lalf t» tha 
corporstions, and as to the other half to the operating company; (4) 
the division of profits between the three corporations might be in pro- 
portion to the number of car miles in their respective districts, or iu 
proportion to the track mil: age, or in any other way to be matually 
agreed between the sorporatione ; (5) the capital of the operating сот. 
pany to be fixed by agreement with the corporations.” The company 
estimate s car mileage of 600,000 or more per annum. The receipts 
are put at 103. per mile and the working expenses at 54d.. leaving a 
profit of £11,250. Loan charges would absorb about £5,500, leaving 
some £5.700 to be divided between the local authorities and the com- 
pany. The Traction Corporation recommend that, to sive capital 
expenditure, energy should be taken from the local supply company if 
it can be had at 1d. per unit. 


Electric Signalling.—An attempt to cope with the difficulties of 
railway sigoallirg in foggy weather by electrical means has been 
eszayed by Mr. Elijah Burgoyne, of Not iogham, and the local 
Press contairs the following description of his system: ‘' Electricity 
plays an importart part in the echeme. By an ingenious plan, 
directly danger is sigoalled, or the necessity of proceeding cauticualy, 
s gong of different tone sounds on the engine itself, and an immense 
‘bullseye’ on the cab glares with red or green light in the driver's 
face. Even the denset fog would thus be robbed of its danger, 
provided there was no failure in the apparatus or supply of 
the electric current, Ia theory the idea ie ¢ff:otiveness itself. 
Beyond the spot where at present the distant signal is situste 
Mr, Burgoyne propos.s that a central rail 100 yards in length 
should be laid, with a second and much lopger central rail 
near the present home s gual. Connected electrically with the 
signal - box, the pressure of a roller beneath the engine on these 
central metals would not only ring a bell and cause a lamp (corre- 
sponding with the Jine upon which the train was running) to glow in 
the sigual-bor, tut bells would ring, and red or green lamps glow on 
the engine itself, the colour of the lamp dependirg upon which rail 
(the right or left) the s gnalman had converted into a negative. Mr. 
Burgoyne’s model is fi ted up ina room at home, and is somewhat 
crude, Vet the orudeness of a model does not aff.ct the inherent 
value of an invention, and Mr, Burgoyne atates that at least one expert 
in signalling has pronounced most favourably on his invention, both 
as regards its simplicity and utility." At present the chief obstacle 
appears to be expense, besides which the old problem of the human 
equation " remains, as the drivers might rely entirely upon the ringing 
of the gong without taking note of their whereabouts, Still, electricity 
is coming into favour for signalling purpotges, and it will be interesting 
to watch developments. 


Tramway Expansion,—A report by the Board of Trade of their 
proceedings under the Tramways Act, 1870, during 1905, bas juet been 
issued, The number of applications made to tbe Board of Trade in 
December, 1924, for provisional orders under the Act was 12—vz. : 
Aberavon District, Bradford Corporation, Oolchester Corpora tion, 
Gorton Urban District Oouncil, Keighley Corporation, King's Norton 
and Noithfield Urban District Oouncil, Leeds Corporation, Liverpool 
Corporation, Luton Corporation, Portobello and Musselburgh, Pudsey 
Corporation, and Southampton Oorporaton. Eleven of the applica. 
tions included power to construct new or exteneion tramways, the 
remaining ore Portobello and Musselburgh order—being to amend 
a previous order in certain respec's All except two—Aberavon 
Disuive and Portobello and Musselburgh - were promotel by 
local authorities. The aggregate lepg:h of the proposed tram 
ways was 11 miles 27 chains of double line and 16 mules 
52 chaias of single line, and the estimated expenditure was 
£321,226. Ia the House of Lords the following orders were petiticned 
agsinst—viz.: (1) Aberavon order, by the Glamorgan County Council 
and the Great Western Railway Oo.; (2) Oolchester order, by the 
National Telephone Oo.; (5) Gorton order, by the National Telephone 
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Oo.; (4) Kiog's Norton and Northfield order, by the National Tele- 
phone Oo.; (5) Leeds order, by the Great Northern Railway O».; (6) 
Luton order, by the Midland Railway Oo.; (7) Portobello and Mussel- 
bargh order, by the National Telephone Oo.; and (8) Pudsey order, 
by the Great Northern Railway Oo. The Aberavon order was with- 
drawn, and th; opposition of the National Telephone Oo. was met 
by the insortion of spesial amendments. The smendments 
desired by tbe railway companies in the cases of the Leeds, 
Luton, and Pudssy orders were not accepted by the com- 
mittee. Thess amendments consisted mainly of a provision against 
danger from the falling of railway signalling wires on to the electric 
tramway wires. The railway companies were dissatisfied with the 
decision of the committee, and propcssd to renew their opposition in 
the next House. Wich the assent, however, of both parties, a hearing 
was held at the Board of Trade, as the result of which s modified form 
of the olause was settled by the Board of Trade and inserted in the 
orders mentioned, and aleo in the Bra ford Corporation order. The 
following orders were petitioned ageinst in tho House of Oommons— 
viz.: (1) Bradford order, by the Lancashire and Yorkshire Railway 
Oo. ; (2) Leeds order, by the Great Northern Railway Oo. ; and (2) 
Pads:y order, by the Great Northern Railway Oo. The opposition 
тав, however, withdrawa on the insertion in the orders of ths amend- 
ments before referred to and of amendments agreed upon between the 
parties, 


— —— 


LIGHTING AND GENERAL. 


Mitchelstown. — Oonsideration of the electric lighting of the town 
has been adjourned for one month. 

Lancashire Electric Power Co.—The company’s power station st 
Radoliffs will be opened by Lord Derby on Oot, 9. 


Baboook and Wiloox.—The directors have declared au interim 
dividend of 1s. 75 1. per share on the ordinary shares. 


Bridgwater.—The question e the installation of the el эсігіс light 
in the chancel of St. Mary's Ohurch has now been settled. 

Rawtenstall —An inquiry has been held into an application for 
sanotion to borrow 212.000 for the purpose of electric lighting. 

Bourne.—4A scheme for lighting the town with eld ctricity is bei og 
diecusiei by the Urban District Ocuncil and tke t-adesmen’s 
association, 


Hammersmith.—The report recommending а redccson in the 
charge for current, noted in our last issue, has been alopted by the 
Borough Council. 


Swinton.—The agreement between the Swinton ani Peadlobury 
Urban District Council and the Lincishire Electric Power Oo. is 
about to be ratified. 


Bridlington.—The Town Oouncil have decided to borrow £4,600 
for purposes of the extension of the elestricity works. The totel 
number of lights now supplied aggregate 10 211 8 с.р. 


Hove Electric Lighting Co —The directors have declared an 
interim dividend on the paid-up share capital of the company at the 
rate of 8 per cent. per annum for the half-year endei Jane 30. 


Ageney.—We are informed that Mees -s. Andrew Browa and Ob., 
110, Oannon-ttreet, E. O., are the sole representatives of Messre. Frar z 
мееш snd Oo, for the supply of their perforated metals and em»ossed 
plates. 


Stock Exohange.—The Stock Exchange Committe have been 
asked t» allow the Bournemouth and Poole Electricity Sapply Com- 
pany’s farther issue of 3 000 ordinary shares of £10 each, fully paid, 
Nos. 27,021 to 30 000, to be quoted in the official list. 

New Publications.—Dr. Mullineux Walmsley has rewritten and 
enlarged his well known treatise on Electricity in the Service of Man " 
so as to bring it up to date, and Messre. Cassell and Oo. are issuing the 
work in parts at 61. per number, As before, the su! jest is treated in 
a lucid style, and is profusely illustrated. Building Construction,“ 
by Prof. H. Adams, is the title of a volume dealing with materials, 
processes, principles, aad the practice of building construction., This 
a is also leiog published in parti by Messrs, Cassell and Oo. 
at 5d. 


Tanbridge Wells.—The proposal to dispose of the municipal 
elestricity undertaking to a private company came before a шаш 
meeting of ratepayers at the town hall on Wednesday, The following 
resolution was carricd : ''That in the opinion of this meeting any step 
taken towards the sale or transfer of the Corporation electricity under- 
taking to a private compsny would be detrimental to the best interests 
of the borough and to the users of electrical energy. This meeting, 
therefore, urges upon its 1epresentativer on the Town Oouncil to oppose 
any motion in favour of such action.” 


Blackburn. Мг. P. P. Wheelwright, A. I. E. E., the borough eleo- 
trical engineer, recently org nissd an eleotrical exhibition, which was 
held from Sept. 16 to 23. and which was visited by 15,000 people. 
This exhibition was organised in order to bring before the public the 
advantages to be gained by the use of electric light and power. The 
opening ceremony was performed by Alderman William Thompson, 
chairman of the Electricity Committee. Various entertainments aud 
interesting electrical and ssientifio demonstrations were given at 
frequent intervals. There was aleo a ladies’ orchestra, who performed 
a daily varying programme, Amonget the exhibitors we note, besides 
the Blackburn Corporation electrical department, the following firms, 
mostly all belonging to Blackburn and East Lancashire: Messrs. Н. 
Garstang, J. Boyle Limited, H H. Jackson and Oo., W. Thompson, 
G. Hamilton, the Besten Metal Oo., H. Bailey and Oo., the Howe 
Electrical Eogineering Oo., G. H. Shaw and Son, О. T. Briscoe, the 
National Telephone Oo., the New Camera Club, Burrows and Garland, 
J. Escles, Smoke Preventer Co., Morton and Oo., and R. W. Harrison. 
From what we hear from all sides, the exhibition, which was exceed. 
ipgly well arranged, proved a great success in every way. 
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Llanelly.— Subject to the consent of the Local Government Board 
being obtained to the borrowing of 26,000, the Council will inform the 
South Wales Power Оо. of their intention to take up opt on B. 


Wellington (Now Zealand).—The City Council have decided to 
undertake the lighting of the public streets themselves. Particulars 
will be found under Imperial Notes elsewhere in this issue. 


Ramsgate.— The cable laying for the supply of electric light is 
proceeding. The station of the District Electric Sipply Oo., at 
Whitehall, and their offices at Broad-street, have been brilliantly 
illuminated. 

Keighley.—Thoe Town Oouncil are about to lay 280 yards of cable 
fo: the supply of power to the works of Mr. Jonas Welle, Lopgoroft, 
аб au est mated cost of £210. It is expected that the firm will take 
60.00 0 units per annum. 

Wellingborough.— Last week a refuse heap at the destructor works 
took fire, to the great danger of the adjoining generating station of 
the electric light company. The fire brigade was quickly on the 
spot and no dame ge was done. 

Teowbridge. — With regard to the question of the electric lighting, 
it hes been agreed to defer further action until Mr. Pearson (Bristol), 
the Council's legal adviser in connection with the electric lighting, has 
Leen interviewed in the matter. 

Hove Electric Lighting Co.—The directors have declared an 

interim dividend on the psid-up ehare capital of the company, at the 
таче of 8 per cent. per annum, for the half-year ended June 30 la: t. 
The dividend is psyable on Oct. 16 next, 
. Quarry Bank.—The Midland Electric Supply Oo. are nw giving 
their present customers at Quarry Bank, Bilston, Darlaston, Amble- 
cote, Rowley Regis, and Tettenhall, bette: terms than were anticipated 
at the time the various agreements were drawn up. 


New Company.—Messrs, J. G. Statter and Oo., Oornwall-build- 
ings, Newhall street, Birmingham, are converting their business into a 
limited company under the name of the Switchgear Oo., Limited. We 
а e in'ormed that the personnel, works staff, foremen, eto., remain 
unchanged, 

Lahore.—The Lahore Municipal Oommittee have desided on electric 
ligh‘iog for the Mall. Messrs. Jessop and Oo., Calcutta, have been 
selected by the Government to carry out the work, They have under- 
taken to complete the installation before tke Royal visit.— Indian 
Engineering, 

Hawick.—An electrical exhibit'on bas been held at the town hall 
by the Urban Electric Supply Oo. The proceeds are to go to the 
cottage hospital. The company started work at Hawick about five 
ver r3 ago, and the consumption is now stated at 28 000 8 0 p., including 
300 h. p. for 80 motors. 

Battersea.—The Housing Oommit:ee, with a view to encouraging 
ths tenants on the Latchmere and Town Hall ettites to use the electric 
light, are srranging for a new 8 c.p. lamp or 16-c.p. lamp to be pre- 
sented to the tenants for every 60 Board of Trade units of electrical 
energy consumed by them. 

Cardiff. —The chairman (Councillor Chappell) strongly advocates 
the purchase of an electric lau ach, with acsommedation for 30 or 40 
passengers, for use on Roath Park lake, and the Ра кз Committee 
have agreed to seek detailed particulars from towns where electric 
launches азе run on the public 1 kes. 

Wembley. —The Urban District Council have decided not to assent 
to the spplications of the North Metropolitan Electrical Power D:stribu- 
tion Co. and the Mutual Electricity Supply Oo., and steps will be at 
once taken to obtain a provisional order authorising the Council to 
supply electric light within the district. 

Exeter.—The Electric Lighti»pg Committee have instructed the 
town сІе К to at once proceed with the applicaticn for a provisional 
order for Heavitree, and to arrange a conference between the committee 
and the Heavitree Urban Oouncil in view t» a decision being arrived 
at as to the question of '' compulsory area. 

Bermondsey.—The Electric Lighting Committee reported at the 
last Borough Oouncil meeting on s letter signed by a number of 
residents in the immediats neighbourhood, complaining of tmoke 
arising from the working of the dust destructor, that steps were being 
taken which would no doubt remedy the cause of the complaint. 


London dazette.— Charles James Singleton, 8, Stip'e itn London, 
W. O., has been released from trusteeship in tbe estate of Charles 
Manners Downie, electrical engineer, 4, Bloomsbury.street, London. 
W. Arthur Turner, 21, Bridge-street, Bradford, has been released from 
trusteeship in the estate of Cecil Wray, mechanical and electrical 
engineer, 16, Ohevin-view, Ecoleshill, Bradford. 

. Walsall.—The total number of consumers eupplied on Aug. 31 last 
wee 429. During August 151,562 units were generated at the station. 
The total output from the main generators was 117,539 units. The 
total units from the transformers was 90 030 (estimated). The total 
units registered on the meters was 85,428. The machinery wss run 
for 702 hours. The wages paid amounted to £131. 


Southend.—The electrical engineer's last report shows that one 
Nernst lamp has been fixed and a new circuit of 10 arc lamps put in 
circuit for the first time. Buring the last month 71,167 lighting units 
were generated, as sgainst 52,810 during the same month last year, an 
incresse of 35 per cent. The number of traction units generated was 
66,522, as against 55,782, an increase of 1°3 per cent. | 


Calcutta Electric Supply Со. —Тһе number of unit: delivered to 
consumers during the four weeks ended Aug. 26, 1905, were 453,558, 
compared with 559,728 in the corresponding four weeks of the pre- 
ceding year. The directors have declared sn interim dividend on the 
paid-up share capital at the rate of 64 per cent. per annum for the 

lf-year ended June 30, such dividend to be due and payable on 
Nov. 15 next. 
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Stoke Newington.—The London County Oouncil have sanctioned 
the borrowing of £13,750 (£10,000 for osbles and machinery and 
£3 750 for sub. station). The Borough Oouncil will agree, subject to 
sanction being given to the borrowirg of a eum of not less than 
£20,760, to provide for all renewals aud replacements during the 
currency of the loan out of a sinkivg fond to be «etabliehed for the 
purpose or from maintenance account, and to teks up the loan of 
£5,000 on account of snch sum of 22), 750, at £5. 74. 6d. per cent, 
per annum, repsyable in 30 years. 

Basiogstoke —The L-cal Goverumert Board having refused the 
applicstion for borrowing £16,450 for electrio lighting purposes, a 
resolution, ''Tbat the Oouncil proceed forthwith to obtain the 
further powers by way of provieional order for giving « {fst to the 
provisional sgreements dated June 24 and 25, 1905, subject to an 
arrangement being come to that the National Electric Construction 
Company bear half of the Council's total costs of obtaining such order, 
in the event of such order not being granted," was proposed st the 
last meeting and lost by the mayor's casting vote, 

Stirling.— The last report by Mr. A О. Hanson, electrical engineer, 
shows that for the four weeks ending Sept. 2 18,796 unite were gene- 
rated at the power station, as compared with 12,950 units for the 
same period in 1904. The t« tal connections in equivalent 8.c. p. lampe 
were 16,485, as against 15 675 at the same date last year, The engi- 
neer is making a trial of an apparatus by George Sinclair, Albion 
Boiler Works, L:ith, for the purpose of preventing the emission of 
black smcke from the boi’cr furnaces, at s cost of 214, 10s. Per furnace, 
which is said to «ífect a saving in fuel of 5 to 10 per cent. 


Bo'ness (N. B.). —With regard to theinterast on the money th it the 
O»uncil have at various times lying at deposit until it is payable to the 
electrical company, the Oouncil have asked the company to psy them 
the difference of the bank interest and tbe interest the Oouncil ate 
paying on the loan, as the Council are pay ir g 4 per cent, and are only 
getting 1 per cent. from the bank. We understand that the company 
have advised the Council that they are willing to meet them on the 
pint. The other demand of the Oouncil that the company should 
psy an inspecting engineer for au annual inspection remains as yet 
unsettled, 

French Cable. — А Reuter’s telegram of Sept. 20 says the Ven:z 1elan 
Gov: rament, in its reply to the French protest again t the closing of 
the French cable station and the expalsion of M. Brun, the mansger, 
states that it holds documents proviog that the cable company accep'ed 
the result of the jadicial prooecdings which it took, and that the 
Government is only waiting to establish new relations between itself 
and the company. M. Taiguy, the French Chargé d’Affiires, knows 
this, declares the Government, and therefore his protest can only be 
regarded as an act of personal hostility. For this reason the Govern- 
ment will abstain from treating with France through M. Taigay. 


Leiceater.—The committee's report on the electric light unde: takivg 
gives the outstanding capital as £420,334. The revenue for the last 
half-year was: sile of current £14,539, іпстеме £393 ; rental of etores 
£676, increase £76 ; the total revenue being £15, 119. Goreration of 
electric light ccst £2,917, a decrease of £12; distiibution £673, 
increase £93 ; mansgement £735, increase £5. The total expenditure 
was £5 509, leaviog a profit of £9 61), sn increase of £36C on the 
corresponding period of last yesr.  Inter«s; on capital claims £3 697; 
£3 343 hss been placed to the sinking fund, which leaves a net profit 
of £2 623. This fund. added to the profit they already had in hand. 
now amount: to £15,172. The Council decided six months sgo that 
the new machinery and plant now bing placed should be paid for out 
of the profits. When the new plant is fixed it will absorb £12,000 or 
£13,000 of those profits, Ie wing about £2 000 in hand. The depart. 
ment is still progressing, aud the committee hore that when the new 
machinery now being erect»sd is completed the; will have plant 
sufficient to meet all demands for a very long time to come. 


Maidstone.—The accounts for the electricity undertaking for the 
year ended March 31 show, after deducting tank charg:s, loan interest, 
and loans instalments, and provision for interest and repayments 
accrued to date of balance-sheet, aggregating £4,093, a profit of £466 
as a net result of the year's working. For the year ended March 51, 
1904, the profits before paying these charges were £2 508; last year 
they amounted to £4,560, а gross increase of £2 052. The gross 
revenue for 1904 wes 26.283, and for 1905 £9,222, aa inorease of 
£2,934. The cost of earning the revenue of 190d was 25, 780, and for 
1905 £4,662, an increase of £882. The interest and loan charges for 
1905 exce«ded 1904 by £510. The year 1904 closing with a deficit 
of £1,275, and the year 1905 with a surplus cf £466, it follows 
that 1905 gained in net earning capacity the sum of £1,741. As 
regards the cspital account, whilst the receipts were only £1,700, 
expenditure to the amount of £5,901 was made during the year, 
bringing the over-expended balar c up to £5 512, which figures do not 
inclucc the value of cable and meter purchases taken into stock. The 
Electricity Oommittee recommend that the formation of a reserve fuad 
be postponed until the undertaking has been working for five years, 
and that the charge for energy in future for shops and dwelling-houses 
combined be 44d, per unit, with a rebate of 10 per cent if over 10,000 
units be consumed in the year. 

Lincoln.—The electricity works revenue account for the last усаг 
shows gross profit, £3,928, carried to net revenue account, There has 
been paid for generation of electricity, £1,714, including coal and 
cartage, wages, oil, waste, repairs, and maintenance, management 
expenses, etc, The income from the sale of the current is: private 
lighting, £5,770 ; power, £299. 10s. ; public lighting, £789. The net 
revenue account shows a debit balance from the last account of £906; 
payment to rede nption of debt, £1.225 ; payment towards dividends 
ou 3 per cent. redeemable stock, £1,384, and the balance at oredit 
on March 31. 1905, was £254. The balance sheet of the fund gives 
the total liabilities at £47,296, and the pace assets—land. build. 
ings, and plant—amount to £51,552. The assets aggregate £53,979, 
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the balauoe of asset: over liabilities amounting to £6,683. The accounts 
include particulars of the tramway accounts from the time the under- 
taking wes taken over in Jaly, 1904, to the end of the financial year, 
and there is much interesting information in the volume regarding the 
general district fuad, the city fand, the police рерв:оп fand, aod the 
redeemable stock and coneolidated loans fund, and the education faud 
socouuts, The aggregst> bslance-sheet gives the auets at £1,035 317, 
snd the liabilities at £639,279 there being a bslanc» of sggregats 
ass ats of £297,057, made up of the following balances: ei y fand, 
£145,998; education fund, £1 304; electricity works fund, £6 683; 
gaaworks fund, £82,252 ; general district fund, £108 097 ; tramways 
fund, £5 447; waterworks fund, £49 255. The appendix contains the 
city acoountint's report on ths various Oorporation undertakings. 
Oommenting on the electricity works accounts the report states that 
the sc»ounts show that the year’s working has resulted in a groes profit 
of £3 928 (equal t» 7 65 per cent, on the capital employed). From 
that sum hss been met the sinking fand and interest charges, smount- 
ing to £2,767, leaving а net profit for the year of £1,161, au incre:se 
of £403 on 148 year's net profit. Nothiog has as yet been sst aside 
for depreciation, and having regard t» the possible rieka arising from 
obsolete machinery, it is very desirable, now that the fands of ths 
undertaking permit of its being done, to begin to build up a reserve 
fund t» meet exceptional renewals of machinery. He recommends 
that the amount now standing to the credit of net revenu» account 
(£264. 6s, 1d.) be transferred to a reserve (depreciation) account, 


PROVISIONAL PATENTS, 1905 


Serr. 18. 

Improvements in method and apparatus for producing 
electricity. Henry Ernest Fry, 24, John-street, Bedford- 
row, London. 

Improvements in or relating to systems of electrical 
distribution for lighting and other purposes Ohbarles 
Norman Steniland sod O:'vir Prescot: Ma»fatlate 139, 
Queen Victoria-street, London. 

18813. Improvements in or relating to electrolytic electricity 

meters The Bastian Meter Uompany, Limited, and Oh irles 
Orme Bastian, Birkbesk Bauk-chambers, Ohsncery-)sue, 
London, 

18814. Electric incandetcence lamp with filament of metallic 
tungeten. William Phillips Taompson, 382, High Holborn, 
London. (Dentsche Gag ü'ioht Akt.-Ges. [Auer Ges.] 
Germany.) (Complete specification.) 

18839. Improvements in and relating to electromagootio 
apparatus for produotog reciprocating motion. Ferii- 
nand Fanta, 1, Qaeen Viotoria-street, London. 

Improvoments in the oontrol of electric motors. 
The Bitis Thomson-Houst;on OCompsuy, Limited, 83 
Osnnon.st:eet, London. (The General Electric Company, 
United Stites.) 

18847. Improvements in prepayment electric time switches. 
The British Thomson- Houston Oompiny, Limited, 83, 
Oannon-street, London. (The General Electris Company, 
United States.) 

18848. Improvements in prepayment meters. The British 
Thomson-Houston Compauy, Limited, 835. Cannon s reet, 
London. (The General Elect:ic Company, United S:atee ) 

18853, A combined automatic adjasting apparatus and lubri- 
cating axle for use on trolley heads of electric cars 
and the like. Henry Niblett, Russell House, Albion- 
EA Bis»hem, Blackpool, Lance. (Complete spesifica- 
tion. 


18799. 


18793. 


18846. 


Serr. 19. 

A" improvement in the construction of pendant, 
bracket, and standard fittings for gas, oil and 
electric lighting. Thomas Ford and Frank Ford, Victoria 
Works, Emily.street, H'ghgate, Birm'ngham. 

Improvements in electric percussive tools. 
Dwight Jchuson and Henry Simuel Potter, 
chambers, We:tmipster, London. 

18904. Improvement connected with electric switches. 
Smith, 175, Fleet-street, London. 

Improved method of electric weldiag. Adolph Frederick 
Rietz 4], 7, Southampton - buildings. Obaucery-lane, L^ndop. 
(Date applied for under Patenta Act, 1901, Feb. 24 1905, 
being date of application in Uaited States.) (Comple:e 
specific ation.) 

Improvements in or relating to telephonic appiratus. 
William Mudd St II aud Audrew George Adamson, 46, 
Lincoln’s-inn-fields, London. 

Improvements relating to safety devices for use with 
overhead eleotrical conductors. Auguste Victor Millet, 
7, Southampton-buildings, Ohaucery-lane, London. 

Serr. 20. 

18943, An improved automatic device for controlling electric 
circuits, lampe, and the like for electric sigus and 
the like Charles Adams and William Ohancellor, 8 
Orescent-gardens, Bath. 

An improved electric lamp. Auguit Bourdos and Mix 
Lorerz, 83, Oharlotte-street, London. 

Improvements in electrical resistances. Aadrew Hilliird 
Att ridge and the British Submarine Boat Company, 
Limited, Norfolk House, Norfolk-street, London. 


18875, 


16886, Frederick 


Palace- 
Gorg? 


18909. 


18924, 


18927. 


18978. 


19007. 


19015. Improvements іа or relatiog to apparatus suitable for 
use in the distribution of electric current, Arthur 
Francis Berry, 46, Lincoln’s-inn-fields, London. 

Improvements in wireless tolegraphic apparatus. The 
British Thomeon- Houston Company, Limited, 83, Cannon. 
street, Londop. (The General Electric Oompsny, United 
S:ates.) 

Improvements in insulating materiel. The British 
Thomson-Houston Company, Limited, 83, Oannon-street, 
Londo. (The General El-ctric Oompsny, United Sates.) 

Improvements in systems of electric metering. The 
British Thomson-Houston Company, Limited, 83, Оаопор. 
street, London. (The General Electric Company, United 
States.) 


19034. 


19035, 


19036. 


BErr. 91. 

Improvemente in or in connection with the trolley 
poles of electric tramcars and luxe vehicles, Alfred 
Adams, 3, Brown-street, Market-st-eet, Manchester. 

Improvements in reciprocatiag oleotrio engiaes. Bruno 
Octo Wegner, Fifs House, Kingston-on-Thames, London. 
(Date applied for under Patent: Ast, 1901, Sept. 38, 1904, 
being date of application in United States) (Complete 
specification.) 

Improvements in and relating to automatic trans 
mitters for electric telegraphy. Walter Judd. Augus 
Fras zr, and A'exander Robertson Hardie, 525, High Holborn, 
London. 

19111. Improved method of and ingredients for the manu- 
facture of a substance suitable for electrioal insula- 
tion. Obarles Hess, 175, Fieet-street, London. 

A new or improved machine for electrically soldering 
metal wires, cables, hoop irons, and the like, Louis 
Stanislas Rollaud, 31, Bedíord.stree*, Strand, London. 
(Complete specification.) 

Improvements in and relating to dynamo-siectric 
machines. The Allgemeine E extricitá*s Gesellsshefs, 85, 
Oannon-street, London. (Date applied for uader Patents 
Aot, 1901, Sept. 22, 1904, being date of application in 
Germany.) (Complete specification. ) 

SgPT. 23, 

19153. Improvements ia starting switches for electric motors. 
Taom is E iger Weaver, 154, Oisremont-rosd, Maachester. 
Constant current distributing system for utilisation of 
variable souroes of power, Ott) Bohm, 322, High 

Holborn, London. (Complete specificat‘oa. ) 

Improvements in protective devices for electric 
distribution systems. The British Thomson-Hous‘on 
Company, Limits i, and Edmund Basil Weimore, 85, 
OCannon- street, London. 

Improvements in electric measuring instruments. 
The Britieh Thomson - Huston Compsuy, Limited, 85, 
Ospnon-+t-eet, London. (Th3 General Eleotrio Com pany. 
Uoi ed Stel.) 

Верт. 23. 


Iasulatiag supports for condactor rails of electric 
railways. Obarles Haines and Joseph William Towill, 2, 
Byron-roid, Harrow, Middlesex. 

Improvements in electric iacaudescent lamps and 
fittinge therefor. Alfred William Hill and the Sr 
Hiram Maxim Elect ical Company, Limited, 18, South. 
ampton-buildinge, Ch incery- laue, London. 

Improvements in filaments for electric incandescent 
lamps and similar apparatus The B-itish Thomson- 
Houston Ocmpany, Lim ted, 83 Oannon-street, London. 
(The Geve-al Electrio Oompavy, Uuited States.) 

Au improved arrangement of relay and fueible con- 
ductor for electric circuits. Gido Re bora, 4, Bouth- 
street, Fir sbury, London. (Date applied for under Patents 
Act, 1901, S:pt. 25, 1904, being date of application in Italy.) 
(Oomp'ete ep3cification. ) 


19059. 


19092. 


19099. 


19116, 


19138. 


190201. 


19310 
19811. 
19330 
19269, 
19304. 
19380. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Oct. 12. 


1924. 
18087 Tcansmission and distribution of electric power. 
Kruyewj c. 
19933. Electromagnets having polarised armatures for use in 


apparatus operated by alternating current. Hom nel. 
i 91 applied for und r Iaternational Conventio 2, De». 21, 
1905. 
19979. Magnetic wheels or electromagactic motors. Everett 
aid Newton. 
Electric telegraphy. Muirhead. 
Dynamo.eleotric machines.  Carolan. 
Oom,any.) 
Electric heat alarme. Bill ani Ball. 
Electricity meters, Ohamberlain and Ноз, Limited, 
and Holden. 
Controllers for electric circuits. British Thom»on-Hous*on 
O»mpsny, Limite). (General E'estric Company.) 
Means for use in connection with electric motors and 
centrifagal separators, ог other apparatus driven by 
such motors. Scott and Williamson. 


20549. (General Electr:c 


21666 
22703. 


24379 
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24700. Systems of electric motor oontrol and apparatus 
therefor, British Thomson-Houston Oompany, Limited. 
(General Electric Company.) 

24850. Instruments for detecting and measuring alternating 
electric currents, Fleming, 

24857, Electricity meters. Capito. 

24876. Electromagnetic epeed-changing and reversing devices. 
British Thomson-Houtton Company, Limited. (General 
E'ectric Company.) 

25468. Brush-holders for dynamo-electric machines and elect: 10 
motors. Moore and Bourne, 

27707. Manufacture of an indestructible filament for gas and 
electric lamps for lighting and heating purposes 
Michaud and Delaseon. 

1905. 
403. Electric heaters. British Thomson-Houston OCompary, 
Limited. (General Elecnio Oompany.) 

1480. Method of compounding a'ternating-current machines 
Gaston Sautter, Emile Harlé, and Jesn Rey. (Dats applid 
for ur der International Oonveation, Feb. 4, 1901.) 

2001, Apparatus for the agitation of solutions and the like 
used in electro.deposition of all metals. Wo d ard 
Oaksford. 

5589, Dynamo-electric machines. Lapeyrade. (Date applied fir 
under I ternational C.nveniion, March 17, 1904 ) 

8168. Electric telegraph apparatus and devices for indicat- 
ing at a distance the position of a pointer needle or 
the like. Usener. 

88904. Wireless telegraph transmitting apparatus. Shoe- 
1908 (Date applied for under Patents Re 9, April 27, 

11606. Telephone current retransmitting and reinforcing 
apparatus, Kingsbury. (Western Electric Oompapy.) 


COMPANIES’ STOCK AND SHARE LIST. 


Name, pras Last price 
Commercial and Industrial.— £ £ 
Alliance Electrical Co., 5 per cent. Cam. Pref., Nos. 1-70,000 1 .. BE 
Aron Electricity Meter, 6 p.c. Cum. Pref. Snares, 1-125,000 1 .. 7/16-9/16 
British Insulated and Helsby Cables, Ocd., 1-100,000...... 5 .. 51561 xd 
6 per cent. Cum. Pref., 1-100,000 ........... .... 6 . 8G 
—— — 44 per cent. Mortgage Debentures .............. 100 .. 103-16 


British sa ошоп Co., 44 per cent. 1st Mort. Deb. 100 


D tock R **»e200€809099t90290002*09«9402900499*960992999999€ 99-101 
British Westinghouse Elec. and Manuf. 6 per cent. Pief., 
, азаа она РТТАР 24-28 
4 per cent. Mortgage Debenture Stock .......... 100 .. -89 
Brush Electrical Engineering, Ordinary, Nos. 1-105,731 .. 2 .. 4-3 
—— Non. Cam., 6 per cent. Pref. .................... 2... ES 
45 per cent. let Debenture Stock ................ 100 .. 9- 
—  — 4 per cent. 2nd Debenture Stock................ 100 .. 78-81 
Callender's Cable, Debentureeess . ͥ 100 .. 109-111 
Mi, e ß aN 5 .. 10-11 
5 per cent. Pref. ............... .. 5 . 83-51 
Crompton and co nnn 3 .. 13-14 
——— 5 per cent. Debenture ss 100 ..  95-100p.c. 
Edison and Swan United, A" Shares, 1-99, 61111 9. an yl 
“ A" Shares, 01-017,139 ........ 8 
—— — $ per cent. Dsbenturee ss 100 .. 89 
—— — per cent. Deb. Stock, Read 100. 383 88 
Electric Construction, Nos. 1 to 112, 10o:i! ...... gc 311 
7 per cent. Cumulative Pref. .................... 2 13-84 


à ра cent. Perp. lst Mort Deb. ................ 100 
Ferranti Limited, 5 per cent. lst Mort. Deb. Stock, Red. 100 .. 90-93 
General Electric Company (1900), 5 per cent. Cum. Pref... 10 .. 9110 


— —— 4 per cent. lst Mort. Deb. Stock ................ t00 .. 97.101 
W. T. Henley's Telegraph Works, Ordinary .............. b .. 12 13 
44 per cent. Preference........................-. 6 .. C558 
4) per cent. Debentures ........................ 100 .. 109-111 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 .. 15-16 
4 per cent. Ређепіагев.......................... t00 .. 99.102 xd 
Parker, Thos., Limited, Ordinary ........................ 10 .. 10-104 
Telegraph Construction and Maintenance................ 18 .. 551-55 
5 per cent, Bonds .............................. 0 102 10 
Eleetrle Lighting and Supply.— 
Bournemouth and Poole, Ordinary ...................... 10 113-124 
4) per cent. Cum. Pref., 7,501-15,000 ............ 10 04 
6 per cent. Cum. Second Pret., 15,001-22 500 10 11-12 
44 per cent. Debenture Stock, Red .............. 00 .. 16618 
Bromley 1 Electric Light and Power Co. .......... 5 .. 63-64 
——— 44 per cent. Ist Debenture Stock, Red. .......... 100 .. 104-107 
Brompton and Kensington, Ordinary o .. 93-104 
„ кие noe E M = т s E " 
cu ectric Su orp., Ordinary, Nos. 1-60, m e 4 
Nos. 60,001-89,000 %% 8 с ЖЕЛ 5. 
Cambridge Electric Supply Company, £10 Ord. ........ 8 . 1241 
Central Électric Supply, 4 per cent. Guar. Deb. Stock .... 100 .. 153-1 
Charing Cross, West End, and City Electric Supply, Ord., 

. ³ Ä Ke Re err ER aul wt сз .. 62-74 
— 44 per cent. Cam. Pref., 1-80,000 ................ 85 .5 
——— 4 per cent. Debenture Stock, Rede.. 100 .. 105-105 

“City Undertaking,” „с. Cum Pref., 1-40,000 5 5 43-5 
— ditto (1903) 40,001-80,000.......... 9: ss 44-54 
Chelsea Electricity Supply .............................. 5 .. 58-61 xd 
4} percent Debentures ........................ 10 .. 100-111 
City of London, Ordinary.......................... . 10 .. 11-111 
——-— per cent. Cumulative Pref. .................... 10 .. 13-14 
—-— 5 per cent. Debenture ЗіосК .................... 124-128 
cent. 2nd Deb. Stk. Prov. Certs. (all pd.) . 100 104 106 
@ounty of London Electric Supply, Ordinary ............ 9} 
6 per cent. Cum. Prein 10 12-1 
44 per cent. Debentures Prov. Сегіз. All pd. Rd. 100 .. 111-1! 
z per cent and Debentures Prov. Certs ........ 100 .. 103-105 
Edmundeons' Electricity Corporation, Ordinary, 1-50,000.. 5 91-61 
6 per cent. Cum. Pref. .......................... 5 .. dor 
44 per cent. First Mort. Deo 10 . 1061 
Electric & Traction Co. of Aust.,6p.c. Cm. Pl., 1-30,000 5 -3 
———— 5 per cent, Debenture Stock, Red e 100 90 


Amount 
Name, paid. 
Folkestone Electric Supply, Ord. Nos. 1-10, 0000 5 
44 per cent. First Deb. Stock, Red............... 100 
Havana Electricity, 1-16.000 ............................ 10 
Hove Electric Lighting, Ord., 1-13,000 .... .. ........ 


ee ee 8 е е 
Isle of Wight Elec Lt and Pwr.,4, p c. Pb. Stk. Rad. 100 


Kensington & Knigh'abridge Elec. Lt., Ord., 1-21,000 . 5 
Kensington and Knightebridge and Notting Hill, 4 per 
cent. Debenture Stock Red. ....... F 100 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 
London Electric, Ordinary .............................. 3 


6 per cent. РгеЇ................................. 5 
4 per cent. let Mo Debenture Stock, Red... 100 
Metropolitan Ordinary, !00,001-300,000 .. ............... 5 
44 per cent. First Mortgage benture Stock.... 100 
44 рег cent. Cam. Pref. ........................ 5 
34 per cent. Mo Debenture, Red .......... 100 
Midland Electric Power D s, 44 рс, lat Mort. veb, от 
ewcastle-upon-Tyne Electric Supply, nary, : 
r а еа на 5 
5 per cent, Pref , 1-57,00) ...................... 5 
,,, d se 5 
Notting Hil! Electric Lighting 10 
per cent. First Mort. Debs. Nos. 1-500 (Reg.) .. 100 
Oxford Electric, Ordinary, 1-95 and 40-14,5:0 ............ 5 
4 per cent. Debenture Stock .................... 100 
Royal Electrical Company of Montreal, 4; per cent. Firat 
Shares Mortgage Debent urees 100 
Smithfield Markets Electric Supply, Ord 1-12, 000 5 
4 per cent. Debenture Stock .................... 100 
South London, Ordinary ................................ 8 
South Metropolitan Electric Light and Power, Ord. ...... 1 * 
7 per cent. Cam. Ргеќ. .......................... I: s 
44 per cent. lst Mort. рећ....................... 100 . 
—— — Ditto, June, 1904 .............................. — . 
St. James's and Pall Mall, Ordinary, 101-20,080 .......... 8 
—— — 7 per cent. Ргеѓ,................................ 5. 
34 per cent. реб. ............ ................ 100 .. 
Urban Electric Supply Co., Oruinary, 8-30-007 .......... 5 . 
5 per cent. Cumulative Preference, 50,001-80,000 5 
Westminster, Ordinary ....................... ...... . 9 
5 per cent, Cum. Pref., 110, 11-138 251 .......... 5 
Eleetrie Tramways.— 
Anglo-Argentine, 5) per cent Cum. Pre f., 1-260,007 ...... : 


Permanent 6 per cent. Debenture Stock, 18€8.... 100 
Auckland Elec. Trams., 5 p с. 1st Mor. Deb. Stk, Red. .... 100 


Barcelona Tramways, Ord., 1-20,000 .......... .......... 10 
5 per cent, Cum. Pref. Shares, I-10, 00 10 .. 
9 per cent. Deb., Red., 1-600 .................... 100 .. 
——— 44 per cent. Red Deb. Stock... ................ 100 .. 
Bath Elec. Tramways, Ld., Pref. Ord. Shs., 75 001-150,606.. 1 .. 
5 per cent. Cum. Pref. Shares, 1-59,394 .......... 1 
Blackpool and Fleetwood Tramroad .................... 10 
Brisbane Tramway Invest., Ord , 1-75 000 ................ 
—— — 5 per cent. Cum. Pref., Nos. 1-75,000 ............ 
44 per cent. Deb. Stk, Red., Prov Certs. all pd.. 100 
British Columbia Electric Railway Co., Ord. Def. ........ 
— Ord, Preeꝑꝛ i 100 
— per cent. Cum. Perpetual Pref. Stock. 100 
4, per cent. lst Mt. Debs., Nos. 1-6,250, of £40each 40 
4, per cent. Vancouver Power Deb. ........ ИРА 100 
British Electric Traction, Ord. 1-500,000 & 60,001-90,000 .. 10 
6 per cent. Cm. Pl., 30,001-60,000 РИВНЕ 10 
———-9 per cent. Perpetual Debenture Stock ........ 100 
44 per cent. 2ad Deb. 8%феК...................... 100 
Buenos Ayres and Belgrano Tramm 5 .. 
—— — “А” 6 per cent. Cm. Pf., 1-40,000................ 5 .. 
“В” 6 per cent. Cm. Pf., 1-27. 5000000 5 .. 
5 per cent. Deb. Stock, Кей. ................. . 100 
Prov. Cert., all paid ............................ 100 .. 
Buenos Ayres Electric Trams., 5 p c. Deb. Stk., Red. .... 100 
Calcutta Tramways, 1-102268 ............................ 5 
44 per cent. 1st Deb. Stock, Red. ................ 100 
Cape Electric Tramways, Nos. 1-480,000 .................. 1 
City of Birmingham Tramways, 5 per cent. Cum. Pref. .... 5 
4 per cent. lst Mortgage Deb., 1-3000 (1917) ...... 100 
Colombo Electric Tramways and Lighting, 5 per cent. lst 
M Debenture Stock, Кеа. .................... 
Cork Electric Tramway and Lighting Co., Ordinary ...... 10 
—— — 6 рег cent. Cum. . taam epee NA 10 
4 per cent, Debentures .......................... 100 
Dublin United Tramways (1896), Ord., Nua. 1-60,000 ...... 10 
——— 6 per cent. Pref., Nos. within 1-500 0............ 10 
—— — 3, per cent. Mort. Debs , 1-5,000 Red. ............ 100 
Imperial Tramways, Ordinary ............................ all 
6 per cent. Cum. Pref. .......................... all 
4, per cent. Deb. Stock .......................... 100 


Isle of Tbanet Electric Tramways and Lighting, 5 per c 
Cum. Pref., Nos. 30,001-60,000 ........................ 


4 per cent. 1st Mt. Db. Stock, Red. .............. 100 
Kidderminster and District Lighting and Traction, Pref... 5 
London United Trys. (1901), 5 per cent. Cum. Pref......... 10 

per cent. lat Mt. Db. Stock, Red. .............. 100 
Madras Elec. Trams. (1904), 5 per cent. Deb. Stk , Rd. .... 100 
Metropolitan Elec. Trams., Defd , 1,000,001-1,314,016 ... 1 


——— 5 per cent. Cum. Pref., 500,001-1,000 000.......... 
44 per cent. Deb. Stock, Red.... 100 


Mort. Bonds, 1926, 1-5,500 aud 7, ›000............ $1,000 


*=еозоэзэеозеоеезпеэзэв во оез „ „„ „„ ее Фо оз оэо ое =е ө э э з е ө е о 


Ne ß E a E 
Oldham, Ashton, and Hyde Tramway, Ordinary .......... 10 .. 
5 per cent. Cum Pref. .......................... 10 
Perth Elec. Tramways (W.A.), 5 per cent. 1 Mrt. Deb. Sk... 100 
Potteries Electric Traction, Ordinary, 20 001-40,000........ 10 
5 per cent. Cum. Pref., 1-20,000 .................. 10 
4% per cent. Debenture Stock .................... 100 
South Lancashire Electric Traction and Power Company 
: /)!!! 8 
£101,152 6 per cent. Preference ens 1 
——— £597,170 44 per cent. Debenture Stock ........ 100 p.c. 


Eleetrle Ballways. - 


Central London, Ordinary ...................... РСР ... 100 
4 per cent. Pref. ................................ 100 


5 a deferred 100 
—— 6 p.c. Deb. Stock (Prov. Script Certs., fully paid).. 100 


Last price. 


13/16- 5/16 
05-1 


154 133 


90-92 
101-105 
79-82 
111-115 
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Name, Amount Last price, Name, 
£ £ 
City and South London, Consolidated Ordinary .......... 100 40.42 Telephones. — 
—— 4 per cent. Debenture Stock .................... 100 107-110 
5 per cent. Pref. Stock '91........................ 100 118-121 National Telephone, Preferred 
— M "M „ 8 ае 100 Tere реге чо 5 
. “i „ bcc RR I RPAX 8 —— т cent. Cum. First Pre 
Liverpool Overhead, 5 par ceut. п uii e ee 10 10-104 ——— 6 Per cent. Cam. Second Pref....................- 
— — — Ordinary, 1-50,000................................ 10 33 —— $ per cent. Non. Cum. Third Pret 
——— per cent Mortgage Debentures, Red., 1-1,700, — - —— 3] per cent. Deb Stock, Red. 
йыш ел 1 of Loudun, 5 per cent. 55 4 per cent. Deb. Stock. Red. 
rofit-Sharing Seca о ........................ — `-100 Oriental Telephone and Electric Со 
Waterloo and City, Ordinary ............................ 100 92 i ps Der солу Ci pe es 


oe505923a42955256€40960992292506€9*55292€99 


e€e2922e«20249920€999*25066929299 


secs 2 „6 


1 


107-1 


. Ml 
zd 3518.15 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Miles of 
Traffic кешни for Irene or single tr ack Accounts fur past year. | Cost 
a EN OQ MR Current | Total | P C il P sh Kile jam. 
: D 0 assengers Car miles as · Car 0 в. 
Ending | 1905. | 1904 | Week. | year. 1905. | 1904. | Ending receipts| carried. riú enger mile. track. | 
Е £ £ g ла | £ d. 
Aberdeen Corporation .......... “ep 25| 1,442 | 1,482 | — 39 — 459A! 25,| 203 May 31| 64,071 | 15,530,351 | 1,579,725 |098 {11:14 | 2,512 | 6:45 
Ayr Corporation Aug. 26 424 405 | + 2 — 8 8 „ 15| 14,328 3, 316 380 353,945 1 971 | 1,830 | 516 
Barking Corporation............ — —_ — — == 133] — == E Ee == = ЕА а — 
Birkenhead Crpratlon . . . ep. 24 | 1015 | 1,055 |— 48 — 495 23 53 234| March 31 55,025 | 11,145,531 | 1,309,903 18 1008 | 2,3580 603 
Birmingham Corporation ...... „ 2 373 293 | + 75 = 1 Е e ER Е Е = ЕЕ E 
Blacaburn Corporation ........ „ 20| 1,107 | 1,014 + 95| + 741 | 24 24 25| 48,875 | 8,661,720 986,955 35 |11 89 | 2,035 | 7:44 
Blackpool Corporation .......... „ 21| 1,750 | 1, 760 == = 174 | 17, = em = ES TA = Ж 
Blackpool-Kleetwood Trams. . ,, 23 917 985 — 28 — 92| 164| 16 51.846 | 2,325,677 579,264 28 {13°19 — 727 
Bolton Corporation ............ „ 24) 1,687 | 1850 |+ 27 — 40 | 38 95.765 | 20,205.196 | 2,161,139 13 11063 | 2,394 | 6711 
Bournemouth Corporation ...... » 20 170r | 1,51 | + 3:6 — 16 82 | 16 82 55,276 | 10,058,288 | 1,121,623 32 |1183 | 3,226 | 719 
Bradford Corporation .......... „ 23| 9,560 4774 | - 214 = 17 71 m = = = = — AT 
Brighton Corporation .......... , 24; 1,058 | 4052] — 5| + 823] 9 9 50,333 | 11,321,160 | 1 152,828 06 |1048 | 2,914-8| 8014 
Bristol Tramway Company...... „ 22 5,107 | 5,172 |- 65 — 514 | 51 Dec. 51/259,799 | 45,312,373 | 6,127,135 —|-— — — 
Burnley Corporation. „ 25| 1,185 | 1053 | + 152 = 10 10 ках ds me Lis = Km 
Burton Corporation ............ » 21 2\4 32 |- 413,- 1,015 84 84 51| 17.950 | 3,878 269 454,062 |107 |921 | 2,068 | 676 
Cardiff Corporation ............ „ 25 21:2 20,1 „ 14t| 352 261 — 511112,209 ' 23,133,363 | 2,770,049 12 | 9°72 3,782 | 9°44 
Carlisle Tramways Company ....| ,, 23 183 = M|- 487 | 85| 85 ыы, 2 А T esr m ЕМ 
Central London Кчіі жау ........ „„ 25| 6,175 | 6,337 — 222 — 1,°74 6 6 31,517,538 — 44,875,547 | 1,281,214 86 |6510 | 57,951 |3580 
City and South London Rallway . 21, 8628 | 2,675 | - 25 — 558 61 61 E | ET P = - = — 
Colchester Corporation ........ Aug. 10 244 e - 17 — 7 7 UN HE A ais us -— 
Cork E. T and L Company ....|4ep. 21 505 519 — 14) + 762 15{| 15 24,895 | 5,814,376 | 882,256 |101 |664} | — | 469 
Darwen Corporation "mi 250 gl j- Ll) + 212 723) 7 a ame 5 ae 22 Z == 
Dover Corporation .............. Aug. 12 314 317 | + 17 — 4 44 11,250 | 2,853,200 281,1 94 | 949 | 2,500 | — 
Dublin and Lucan Electric Ry. . Sep. 22 125 141 i- 71+ 404 63 6} 6,358 402,511 110,738 |379 [15:78 942 | 7:33 
T ric cars ! 841 | 3.873 Ы 
Dublin S. istrlet, Klectric ....| , 22 4 885 1,086 | - 105 = 47 | 46 310257, 489 59,050,949 | 7,077,372 |123 |907 | 6,691 | 555 
Dundee City Tramways .. ..... „ 20 Lc 87L | + 168 — 22 2! = = = = = 2 22 
Rast Ham Corporation.......... „ 25 8 4 707 | + 147 + 2,10) | 23 25 | March 31 36,652 | 13,689,658 865 816 6% |10:318 | 2,994 | 679 
Glasgow СоғрогаИоп............ e 23| 16.164 | 15216 | + 918 4 11,95:À| 1443 | 143 May 51/756,480 195, 767,519 17,915,595 — {1012 = E 
Gloucester Corporation ........ — — — — — 9 5) = == = = = = = = 
Halifax Corporation ............ 4 13} 1.491] 1,831 | - 40 — 35} | 33 | March 31 73,019 | 17,849,642 | 1,540,707 — {11°53 | 2,085 | 856 
Hudderstield Corporation ...... „ 25 1,427 | 1,89 |+ 128 + 897 | 35 35 5 | 69,938 | 12,838,150 | 1,666,262 |124 | 9°71 | 1923 | — 
Hull Corporation .............. „ 23 2.148 | 2.111 & 37) + 509 27 26 = 22 us = КЕЕ E 2 
Шога Corpor Мор .............. = 2 = == — Z 104 sae 22 a = € = == 
Ilkeston Corporation............ o «0 116 117 — 31 — 657 | — 9 == =x = = = ЕЖЕ = xis 
Kirkcaldy Corporation Aug 30 «29 2.6 — 51 — 7| 74 May 15| 12,201 | 35,632,855 432,336 775 | 6:519] — |7649 
Leeds Corporation ‘ep 25| 60:8 | 5815 | + 195 — 89 89 298,255 | 6,225,656 | 7,121,038 {1°10 10 02] 3,351 | — 
Leicester Corporation .......... — == == — — 42 € Dec. 31] 26,011 | 12,039,252 | 1,229,507 9-79 — 482 
Liverpool Corporation .......... „ 16| 10851 | 11,645 | + 205 — 103 31|547,625 116, 642,653 66,419 = 22 = = 
Liverpool Overhead Railway ....| ,, 21| 1,461 | 1,52 |- 63 - СОЗА 657| 657 ah е 12,166,4 ES = = 
London County Council ........ „ 16 15.278 | 13,907 | 41,371 | 4-583532 | — = = = com = ses d = M 
Lowestoft Corporation == = — = = 6 54 | Sept. 50 14,511 | 3,128,867 359,435 | 108 | 968 | 2,638 | 648 
Maidstone Corpora“ ion » 2 "4" 172 — 2 — 24 2 4,710 850,121 112.227 |133 |1013 | 2,370 | — 
Manchester Corporation ........ » 25| 12911 | 1265 | + 226) 419,62) | 149 | 131 631,956 |126,900,875 |14 123,124 119 10 73 
Metropolitan Dist' ict Railway). ,, 23! 6,83, | 7,05 | — 215 — 5491 | 24” ee x tite рез = ' — „=з = 
Metropolitan Railway .......... „% 24 17.264 17,0835 | + 181 T 70 705, — — = z 22 = a 3 - 
Nelson Corporation ............ „ 23 142 127 ＋ 15 + 222 — 22 » 31 at "m Е . a — = 
Newcastie-on-Tyne Corporation. „, 25, 3,763 | 5618 i+ 145 + 5, 50 | 45 „ 31197,849 | 43,069,934 | 4,326,152 107 10:98 | 3,957 701 
Newport (Mon ) Corporation .... — = ET Hm vum 32 | 32 = = с = _ m n а 
Oldham Corporation. , 1111511 | 1142 | + 559 — 8⁴ 25 65,553 | 13,466,245 | 1,503,740 |116 |1045 | 1,885 — 
Portsmouth Corporation » 28 1,965 19139 | 14 = | 2 „ 31 95,702 | 19,625,323 197,499 | 1°17 [1165 — — 
Reading Corporation — = — — = | 35% cdi c E 2 a ads 22 
Rochdale Corporation .......... — = = = = 64 44 „ 3114881 | 2837,110 335.517 |124 |924 | 1102 | 792 
Rotherham Corporation ........ Aug. 5 440 615 | — 205 — 95 | 72 » 31, 25,569 | 5,251,472 593,054 |107 | 955 2.612 7:49 
Salford Corporation ............ ‘ep 25 4,206 | 4,366 | — 160 — 70} | — „ 91214,11! | 39,215,560 4,884,590 128 |1029 — — 
Scarborough Tram ways Co. — — — — — — 4 — Bs — == = ES = 
Sheffield Corporation.. „ 23! 4,875 | 4,517 | + 256 + 5 845 | — 92) „ OL! — — PR = = - - 
Southampton Corporation ...... „ 20 1,024 1654,- 30, - Sil 18 cl" x ыш 2 ze ЕА us 
Southend-on-Sea Corporation. — — — — — 9 М 31 - EN = T = = 
Stockport Corporation .......... » 19 е 562 + c5 == = 104 В 3b z ast 25 E M "US md 
Suuderland Corporation ........ „ 24 1,301 | 1,252 |+ 49 + 94) 20 „ 31 — = = == et = 
Swindon Corporation .......... „ 20 208 — — — — 44 „ 51| 4,957 | 1,515,757 | 102,751 | 087 |1153 | 1,371 | « 
Wallasey U.D C. ................ ‚‚ 23% 775 758 15 + 61 1185 105 „ 31 38,768 7, 412.881 778.851 1.30 111-94 3.271 | 154 
Warrington Corporation ........ — — — — — 7 — » 31 17,057 | 4, 418, 225 8 — |985 a 
West Ham Corporation ........ 21| 2.177 | 1141 41, 055 — 46 862 31 — ЕЕ ы 22 
Wolverhampton Corporation... „ 20 828 768 ＋ 60 — | e . 
* Including steam trains. t And 88 miles of interlacing track. qa Train mile. b Per mile of single track. 


R Half-year’s figures. 
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NOTES. 


Alexandria Exhibition.—The British manufacturers’ 
exhibition which was to have been held in Alexandria 
and Cairo at the end of this year has been postponed until 
the latter part of 1906, in consequence of the scheme having 
assumed much larger dimensions than was anticipated. 
It is proposed that the duration of the exhibition shall be 
about a montb, and firms who contemplate exhibiting are 
invited to communicate with the secretaries of the British 
Manufacturers’ Exhibition, Alexandria, or the London 
agent, Mr. D. S. Murray, 11 and 12, Foster-lane, Е.С. 


Electro-HarmonioSociety.— Arrangements have been 
made for the twentieth season of this society, and meetings 
will again be held in the King's Hall, Holborn Restaurant, 
the appointed dates being Oct. 20, Nov. 17, Dec. 15, 
Jan. 26, Feb. 23, and March 30. Of these Nov. 17 and 
Feb. 23 are ladies’ nights. As the committee have 
re-engaged the King's Hall, they trust that the heavy 
expense involved will be justified by a further increase in 
the membership, and considering the agreeable evenings 
provided by the Electro-Harmontc, the profession should 
rally to tbe soclety's banner. 


Electricity in Coal Mines.—At the Philosophical 
Hall, Leeds, Prof. G. R. Thompson delivered the inaugural 
lecture in connection with the Department of Mining of 
the University of Leeds, his subject being Some Recent 
Electrical Accidents in Mines.“ The professor pointed out 
tbat most of the electrical accidents, so far as they affected 
the health or safety of the workman, bad been caused by 
neglect of precautions which were already well known and 
understood. Electricity had become of increasing import- 
ance in mines, and consequently people should know its 
advantages aud disadvantages. It was only by careful 
organisation and method that accidents could be guarded 
against. 

New Publications.—' Cement and Concrete, by 
L. C. Sabin (London: Archibald Constable. 218.).— 
“Graphic Methods of Engine Design,” by A. H. Barker 
(the Technical Publishing Company, Limited, London aud 
Manchester. 38. 6d.) This treatise has а dual object, the 
first being to give young mechanics an explanation, based 
upon the author’s personal experience, of easy constractions 
for use in the drawing office; and the second, to show the 
intimate relation that must necessarily exist between the 
science of engineering and the exact principles of theoretical 
mechanics. The treatise includes a graphic treatment of 
the balancing of engines, and should be welcomed by the 
embryo engineer. 


The Tramways and Light Railways Associa- 
tion.— The Oficial Circular for September contains notices 
regarding proposed lectures aud visits to works, rear lights 
on slow-moving vehicles, and the Milan Exhibition. The 
paper by Mr. A. L. C. Fell on “Brakes” will give the 
results of the exhaustive trials still proceeding on behalf of 
the London County Council. The reports of Messrs. 
Beaumont and Sellon to the Oxford Corporation on the 
comparative merits of motor omnibuses and electric 
tramoars respectively are given in full, together with a 
table showing how they compare with the present horse 
tramways. These reporte appeared in our issues of the 
8th and 15th ult. 

Glasgow Section.—This section will inaugurate the 
ensuing session by holding their fourth annual dinner at 
the Grosvenor Restaurant, Glasgow, on the 27th inst. It 
is anticipated that the Lord Provost of Glasgow will 
honour the dinner with his presence, so it is hoped 
that there will be a good attendance. Tickets, 7s. 6d 
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each (after Ов. 20, 10s. 6d. each), can be obtained 
from the local hon. secretary, Mr. E. G. Tidd, 68, Gordon- 
street, Glasgow. The dates of the general meetings, 
which will be held at the Institution of Engineers and 
Sbipbuilders, are as follows: Nov. 14, Dec. 12, Jan. 9, 
Feb. 13, March 13, April 10, and May 8, the last-named 
being the annual general meeting. The annual smoking 
concert will be held on Feb. 3 next. 

Power Supply.—Mr. Joseph Hopper, a member of the 
Durham County Council, addressed а public meeting the 
other day upon the question of a municipal power supply 
for the county. In the course of his address, Mr. Hopper 
stated that municipal enterprise had been so successful as 
to justify the county in attempting an electric service. He 
was glad to say that a court of the County Council 
appointed to go into the question had ascertained that, 
instead of public authorities being the extravagant and 
incapable bodies which their critics would fain make them 
believe, they were throughout the country conducting their 
businesses with 30 per cent. more efficiency and success 
than the companies. However this may be, we do not 
think it would be adviaable for the County Council to start 
a power supply scheme even if Parliament granted the 
necessary power, seeing that the County of Darham Electric 
Supply Company already provides a service, which is being 
rapidly extended. 

Institution of Civil Engineers.—In addition to the 
medals and prizes given for communications discussed at 
the meetings of the institution in the last session, the 
council havo made the following awards in respect of other 
papers dealt with in 19041905: a George Ste shenson 
medal to Captain Н. R. Saukey, R.E. (retired), London ; 
a Watt medal to Dr. C. Chree, F.R.S, Richmond ; Telford 
premiums to Messrs. W. E. W. Milliogton (Oldham), C. E. 
Stromeyer (Manchester), C. W. Hill (London), F. C. Lea 
(London), W. B. Cole (London), W. C. Popplewell, M.Sc. 
(Stockport) E. H. Rigby, B. So. (Tientsin), and W. O. 
Leitob, jan. (Tientsin). For studente papers the awards 
are: Miller prizes to Messrs. A. B. Potts (Macclesfield), 
W. M. Hayman (Glasgow), R. E. Bary (Calcutta), T. Lees, 
jan. (Wionipeg) T. L. Matthews (London), P. J. Risdon 
(London) F. E Tudor(Stevenage). The inaugural address 
for the ensuing session will be delivered by the president, 
Sir Alexander Binnie, on the 7th prox., when the awards 
will be presented. 

New Post Office Power Station.— The half- 
completed chimney shaft on the south side of the 
Thames, near Blackfriers Bridge, marks the site of the 
new Post Office power station, which is to do the work 
at present performed by the machinery at St. Martin'e-le- 
Grand. The new building, which is to be completed in 
about 18 months’ time, will contain machinery of 2,500 b. p. 
Electric power will be provided for pneumatic tube work, 
lighting, lifts, fans for ventilation, for the work of stamping 
and obliterating machines, and for charging batteries for 
telegraph and teléphone work. At present this power is 
obtained from the plant in use at St. Martin's and from 
the power station at Mount-pleasant, bat the Post Office 
authorities consider that the larger engines and boilers in 
the St. Martin's building are a source of considerable risk 
and inconvenience. In addition, the present position does 
not admit of the extension which the immense amount of 
work devolving on the Post Office machinery necessitates, 
All necessary machinery will be duplicated, во as to obviate 
any stoppage. The whole of the work is to be done by 
English firms. 

Municipal Electrical Association.—The council of 
this association paid its second visit to Barrow on Saturday. 
The president, Mr. E. A. Newington, of Edinburgb, was 
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unfortunately unable to be present, but there were in attend- 
ance Mr. S. E. Fedden, Sheffield, vice-president; Messrs. 
J. H. Rider (London), J. F. C. Snell (Sunderland), and 
T. P. Wilmhurst (Derby), past-presidents ; and the following 
members of the council: Messrs. J. Christie, Brighton ; 
S. L. Pearce, Manchester ; C. E. E. Shawfield, Wolverhamp- 
ton ; Councillor Sinclair, Swansea ; Alderman J. P. Smith, 
Barrow; C. D. Taite, Salford; H. Talbot, Nottingbam ; 
G. Wilkinson, Harrogate; Alderman G. Pearson, hon. 
solicitor, Bristol; J. E Edgoome, hon. secretary, Kingston- 
on-Thames ; and the secretary, C. McArthur Butler. 
Alderman Smith escorted the council in the morning, 
through Messrs. Vickers, Sons, and Maxim’s works, where 
they were greatly interested in the large amount of elec- 
trically-driven plant in use. The council then repaired to 
the town ball, where the business was transacted. Later 
the party were entertained to luncheon by the mayor, 


when complimentary speeches were exchaned. 


Armatures,—4A patent has been granted to Mr. W. B. 


Seyers for a type of tooth-cored armature, of which a 
As 


description appears in the Oficial Patents Journal 


shown, alternate teeth, 1, are made separate from the body 
of the core, which is formed with projections or teetb, 3. 
Channels, 4, are made in the core to receive the separate 
teeth. Fig 1 shows one method of securing the teeth, the 
stampings on each side of the ventilating space, 10, being 
by brass pieces, 11, 13, with a wedge, 14, 


FIC.2. 


kept in place 


between them. To facilitate insertion, each atamping may 
be slightly bent along its centre line and flattened when 


pressed into position. When all the teeth are separate 
from the core, the alternate channels, 4, for their reception 
are made at different depths in the core, alternate teeth 


being made of correspondingly varying lengtha. 
Electric  Resistances.—A' patent 


Chemische Fabrik Prometheus Company of Frankfort, and 
a description of same appears in the Official Patents Journal 
Silicon, the carbides of silicon, boron, and other elements, 
and similar substances are converted from the powdered 
condition into coherent resistance bodies at a temperature 
below their fusing point, preferably by heating them in an 
electric resistance furnace. 
the product may be increased by dipping it in difficultly 
fusible enamel and reheating, or by adding to the raw 
materials a flax, sach as boracic acid, felepar, or borax. 
The firat-named flux is preferred, as it increases the con- 
ductivity of the product. Instead of crystalline carbide, 
the mixture of raw materials used in the manufacture of 
the carbide, or, in the case of silicon carbide, the amorphous 
carborundum obtained as a by-product, may be used. The 
resistance bodies may be applied to the construction of 
resistances for arc lamps, preliminary heaters for Nernst 
lamps, filaments of incandescent lamps used for heating 
rather than lighting, and of regulating resistances. In the 
last-named case the contact springs may slide on a curved 
or atraight bar of the substance. 

Labour Difüculties.—The workmen having decided 
not to accept the terms offered by the leading Berlin 


for electric 
resistances has been obtained in this country by the 


The mechanical strength of 


firms, Messrs. Siemens und Halske and the Allgemeine 
Elektricitätsgesellschaft, these firms proceeded on Satar- 
day from a partial to a general lock-out involving 
55,000 people. The representatives of the workmen 
appealed to the standing Court of Arbitration, which at 
once invited the employers to take the same step. The 
employers declinsd to submit their case to the court as 
such, but intimated their willingness to hold a conference 
with the leaders of the men under the chairmanship of the 
president of the Arbitration Court. The conference met on 
Tuesday, and after a very long sitting adjourned till the 
next day, when the proceedings proved abortive. Later 
advices put the number of people out of employment at 
about 40,000, as declarations of solidarity with the work- 
men and promises of financial support have been received 
from various organisations in other trades. With the aid 
of the officials of the company and of numbers of “ strike- 
breakers,” the Berliner Elektrizititswerke have hitherto 
been able to continue with comparative regularity their 
supply of electric power and light for the city, but the tram- 
way service had to be curtailed for a few days. It is ander- 
stood that a further effort has been initiated by the 
burgomaster to reopen negotiations between the employers 
and the workmen. 

Motor Control.—A patent has been obtained by Mr. 
J. Bentley, of Manchester, relating to a motor with speed- 
control arrangements, having two sets of field magnets and 
two armature cores provided with а common armature 
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winding, of which a description appears in the Oficial 
Patents Journal. The two sets of field magnets, F F,. and 
armature cores, C C,, mounted on a brass hub, S, form two 
separate magnetic circuits, The connections between the 
motor and the starting and regulating switches, R, S,, are 
shown in the second diagram. The current in the field 
coils, F, remains constant, while the speed of the motor is 
increased from its lowest to its highest value, the current 
in the field coils, FI, being varied by rotating the arm of 
the switch, SI, in the direction of the arrow, z, from its 
initial position, a, to its final position, Q. When the arm 
is in the position а, the current flows in the same direction 
in the field windings, F F,, the rotation of the arm first 
inserting resistance, then reversing the direction of the 
current, and finally cutting out resistance in the circuit of 
the winding, Fi. 

Wireless Telegraphy.—The jury of award at the 
Liége Exhibition has given the highest award—the Grand 
Prix—to Marconi’s Wireless Telegraph Company, Limited, 
for their exhibit of wireless telegraph apparatus. Wireless 
telegraph apparatus has for some time been installed on 
board the day steamers on the Flushing.Queenborough 
route, and will in a short time be installed on board all the 
night boats. The usual Continental rates for telegrams are 
charged. The Board of Trade have received from the 
Canadian Government a copy of the Wireless Telegraphy 
Act, 1905, which was assented to on July 20, 1905, and 
provides for the regulation of wireless telegraphy in 
Canada, By Section 3 of the Act it is provided that “ по 
person shall establish any wireless telegraph station, or 
instal or work any apparatus for wireless telegraphy, in 
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any place or on board any ship registered in Canada, except 
under and in accordance with a license granted in that 


behalf by the Minister of Marine and Fisheries with the 
consent of the Governor in Council" It is also laid down 
in the Act that where an applicant for a license proves that 
the sole object of obtaining a license is for the purpose of 
conducting experiments in wireless telegraphy, a license 
for that purpose shall be granted, subject to such special 
terms, conditions, and restrictions as the Minister thinks 
proper. It is reported that a somewhat remarkable exten- 
sion of the distance at which steamers fitted with wireless 
telegraphy can communicate with the shore was made last 
week, when ће “ Lucania” on her outward voyage to New 
York got into communication with Nantucket lightship 
803 miles to the east of that point. 

Resuscitation from Electric Shock.— At the 
recent convention of the Ohio Electric Light Association 
an interesting paper on this subject was presented by Mr. 
E. E. Noble, of which an abstract appears in the Electrical 
World of New York. The paper gives an account of some 
researches of two Cleveland physicians as to the probable 
cause of death from electric shock. The conclusions are 
that death from the passage of heavy current through the 
body is due either to temporary stoppage of the heart or 
contraction of the muscular fibres of the heart, whose 
function is to force the blood to the general circulating 
system and the lungs. There is also a fall of arterial blood 
pressure. The physicians claim that their experiments 
showed that unless a relatively large part of the current 
passing through the body traverses the heart, the shook 
would not necessarily prove fatal, and that by the prompt 
application of artificial respiration a patient may be restored. 
It was stated that an examination of the blood showed that 
electric currents up to 2,500 volts” cause no chemical or 
other changes in the blood itself, nor any change in the 
tissue of the brain or spinal cord or other nerve structures. 
Our contemporary notes that this is contrary to the evidence 
of autopses of criminals executed by the electric current, 
where the presence of numerous lesions were noted. The 
physicians recommend a method of resuscitation which is 
already well known to electricians, and the author of the 
paper suggests the wearing by those exposed to high 
voltages of a light metallic gauze jacket next to the skin, 
or a system of metallic bracelets worn around the upper 
arms and connected by means of flexible conductors, and a 
belt of some similar material worn around the waist or 
some part of the body below the heart. 


Eloctricity for Motive Power.—Colonel Crompton 
succeeded in a rather difficult task at the Olympia Exhibi- 
tion on Tuesday evening, when he made a technical subject, 
though not treated in that spirit, highly interesting to a 
large public meeting. The colonel emphasised the great 
interest attending the larger use of electric motors, as an 
increased load factor meant a cheapening in the supply of 
electricity generally. Current for lighting was necessarily 
dear while electricity was confined to that field, but there 
was no reason why electricity for lighting during daylight 
hours should not be as cheap as for power, provided that 
the demand did not encroach upon the hours of maximum 
demand for lighting, which only represented & small pro- 
portion of the whole. He considered that a two-rate meter 
would be the best method of promoting the use of elec- 
tricity. Many authorities had already adopted a special 
rate for power purposes, but the colonel suggested that 
there ought to be a special rate for using current in the 
daytime. He waxed quite enthusiastic upon the possibilities 
of electricity in the household, and hoped that at no distant 
date the hand labour of the general would be replaced 
by electrical energy. Motors should be used to operate 


dish and bottle washing machinery, plate cleaning, meat 
and sausage chopping, dough kneading, and domestic 
laundry appliances. In addition to this he saw many 
opportunities for electric power in commercial fields where 
it is not at present employed to any extent, such as metal 
working, cutting and polishing jewellery, bookbinding, and 
cabinet making; while the use of motors to compress air 
would enable everyone to have a cold-storage room in his 
own house. The colonel touched upon the scheme of the 
Administrative County of London Company, stating that it 
was designed solely to promote the general use of elec- 
tricity for power purposes. The lecture was evidently 
appreciated, and should assist in bringing home to the 
public the fact that by the general adoption of electrical 
power it would be possible to give a supply at cheaper 
rates. 

Alternating-Current Rectifier. — An interesting 
form of alternating-current rectifier has been patented in 
the United States by Mr. J. H. Robertson, a description of 
the same appearing in the Electrical World of New York. 
While the operation of the device depends upon the 
opening and closing of a circuit at the desired instante 
according to the relative signs of the alternating E M. F., 
no synchronous motor with revolving commutator or 
equivalent equipment is employed. The position of a 
vibratory contact maker is determined by the polarity of 
an electromagnet whose coll is subjected to the alternating 
E.M.F. The contact maker, which is mechanically con- 
nected to the polarised armature of a permanent magnet, 


is normally held closed. During operation, the polarised 
armature is acted upon not only by the permanent magnet, 
but also by the electromagnet. When the polarities of 
these two magnets are of the same sign, the contacts are 


held tightly together. "When, however, the electromagnet 
reverses its sign and becomes of sufficient strength, the 


polarised armature ie repelled, and the circuit broken. 


Thus the circuit is closed when the E.M.F. is of one sign, 


and is open during the major portion of the time when the 
E M.F. is of the opposite sign, so that the resultant current, 
although pulsating in value, is practically unidirectional. 
It is evident that a combination of two rectifiers with 
relatively reversed electromagnets will allow equal values 
of currents to be taken from the source of supply both 
when the E. M. F. is negative and when it is positive, so that 
the load on the supply system will be balanced with refer- 
ence to the successive alternations. The device, which is 
illustrated in the accompanying diagram, is simple, of few 
parts, and quite compact. For charging the storage 
batteries of automobiles at places where only alternating 
current is available, the magnetic rectifier possesses the 
advantageous feature of being transportable by the auto- 
mobile itself. 

Series Alternating-Current System of Arc 
Lighting.—A system of series arc Jighting circuits which 
may be readily operated upon a constant-potential supply 
has receutly been developed by the Fort Wayne Electric 
Company. Its special advantages are its almplicity, the 
slight attention {t requires, and its flexibility, permitting it 
to operate in parallel with an incandescent system, if 
desired. The system consiste of a regulator for maintaining 
a constant current, a specially designed high-tension switch- 
board, a constant-potential transformer, and a series of arc 
lamps, in addition to which both sides of the line are 
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equipped with a lightning arrester peculiarly adapted to 
circuits of this nature. The accompanying diagram, which 
we reproduce from the Western Electrician of Chicago, 
shows the scheme of connections. The operation of the 
regulator designed for this system depends upon the 
automatic introduction of impedance into the lamp circuit 
whenever any decrease in the resistance of the latter would 
tend to cause an excessive current to flow therein. This 
impedance is introduced by the combined movements of a 
laminated iron core and impedance coil into such a position 
as to cause a greater magnetic flux to be cut by the 
current in the coils. This increase in the amount 
of flax cat by the line current produces a choking 
effect, reducing the latter to its normal value. Refer- 
cnoe to the diagram will show the peculiar design of 
the switchboard, by means of which the system may be 
quickly started from the switchboard without paying any 
attention to the regulator and without causing any exces- 
sive rush of current through either the regulator or the 
lamps in so doing. The ability to thue start without any 
disturbance upon the line is one of the greatest advantages 
of the system. The atartipg switch, which is located in 
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the centre of the panel, should always be closed last, the 
closing being effected in three stages. The constant. 
potential transformer may step up or step down the ’bus- 
bar voltage, or may in some cases maintain the same 
voltage upon both primary and secondary in cases where it 
іг introduced for insulation purposes only. The secondary 
of this transformer is provided in a number of tape, by the 
use of which the output of the station may be varied as 
more arc lamps are needed upon the circuit, maintaining at 
all times practically fall-load efficiency and power factor. 
The system has been designed for either 60 or 140 cycles, 
and has been found to operate with complete satisfaction 
at either frequency, although the former is considered 
preferable. 

Controller for Storage-Battery Boosters.— A 
patent has recently been granted in the United States to 
Mr. A. S. Hubbard, and assigned by him to the Gould 
Storage Battery Company, of New York, for an improved 
method of regulating the control of the booster in systema 
- embodying the use of a storage battery and booster. In 
the accompanying diagram, which we reproduce from the 
Western Electrician of Chicago, the generators are indicated 
as connected to bus bars, 5 3’, from which the current is 
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taken to supply mains for а lighting or power circuit. The 
storage battery is provided with regulating cells, 6', and 
is connected across the mains ia a circuit, 7, which indi- 
cates the armature, 8, of the booster. 'The booster arma- 
ture is driven at the desired speed by suitable connection 
from any convenient sourse of power. The booster field, 
11, is energised by the difference between the different 
potentials, which act oppositely thereon. The booster field 
coils are connected in a circuit of a counter E M F. gene- 
rator, 9, the armature of which is connected across the 
mains, 4 4’, so that the field winding is energised by a 
eurrent due to the difference between the voltage on the 
mains and that of the counter E.M.F. machine. The field 
of the counter EMF. generator is provided with a coil, 
13, which is во connected as to be traversed by the current 
supplied by the generators, being included, for example, in 
the connection, 14, between a dynamo ’bus bar, 3, and the 
corresponding side, 4, of the mains or work circuit. The 
effect of this field may be varied by means of any suitable 
devices, such as by shunts and their switches. Ocher field- 
regulating devices for the machine, 9, may be provided— 
as, for instance, a coil, 15, in a circuit connected, as shown, 
in parallel with the mains, so that the system may readily 
be adjusted for different generator loads by manipulating 
rheostat, 18, and pole changer, 19, iacluded in the circuit. 
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In the operation of the system it will be seen that the field 
winding, 11, is energised by a voltage equal to the 
difference between the potential difference of the mains, 4, 
4’, and that of the machine, 9. In order that the field 
winding, 12, may be protected from abnormal increase of 
current, which obviously may occur through any doerange- 
ment of the system that would materially affect or cat out 
either of the sources of potential difference affecting this 
circuit, there are provided means for increasing the resist- 
ance of the booster field circuit which act automatically 
when the electrical condition of the booster field winding 
circuit permits an abnormal increase of current. This is 
effected, preferably, by the resistance, 17, io series with 
the field winding, 11, and the circuit breaker, 16, con- 
nected in a short circuit around the resistance. Normally, 
as shown, the current to the booster field winding passes 
through the circuit breaker and the actuating coil. When 
however, the current increases to the desired limit the 
circuit breaker, 16, opens and the resistance, 17, acts to 
reduce it to a safe quantity. It will be observed that this 
insertion of resistance, in addition to preventing any 
actual burning out of the field winding, 11, has the 
advantage of preventing dangerous derangements of the 
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system due to abnormal changes of booster voltage. In 
the specific regulating apparatus shown the resistance also 
proteete the counter E.M.F. generator, 9. 


New Westinghouse Railway Motor. — The 
American Westinghouse Company have introduced a 
new line of motors for heavy traction, the sizes ranging 
from 75 h p. to 200 h.p. Among the features of particular 
interest which characterise these motors may be mentioned 
the diagonally divided field frame, which makes every part 
accessible ; the gear case, supported entirely at the ends, so 
as to avoid the side strains which have been the source of 
so much trouble; housings for armature bearings clamped 
between the two halves of the frame; generously pro- 
portioned bearings with a system of lubrication claimed to 
be the most effective yet devised; armature and com- 
mutator assembled upon a single spider; bar-wound 
armature with split coils; commutators with many Бага; 
low current density in the brushes; bolted-in laminated 
poles; sealed field coils wound with strap; excellent 
commutation ; high efficiency ; low operating temperature 
and great mechanical strength. Limitations are naturally 
placed on the size and construction of a motor by the 
amount of available space on the truck of the car; there- 
fore, the frame of square cross-section was adopted as 
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utilising this space most advantageously. By lifting off 
the upper half of the field castiog the armature may be 
removed from the frame without taking the motor from 
the truck ; or the motor may be removed from the truck 
by simply taking off the gear case and axle caps. Housings 
for the armature bearings sre circular in form and are 
turned slightly larger in diameter than their seats in the 
frames, so tbat when clamped in place all the advantages 
of à press fit are obtained. The armature bearings are 
made of solid phosphor-brop ze bushings finished all over, 
with a jin. lining of babbitt metal. If from neglect the 
bearing should become so hot as to melt the babbitt, the 
armature would be supported on the brass shell, and would 
not strike the poles. Both oil and waste lubrication are 
provided. The amount of oil in the reservoirs may be 
gauged so that it may be kept st the proper level for 
economical service. It is stated that with intelligent care 
these bearings will run 100,000 to 150,000 miles. The axle 
bearings are similar in construction to those of the commu- 
tator, except that split bushings are used. Here also lubrica- 
tion is by means of oil and waste, the oil being supplied from 
below. This is the same method as that which has given 
such universal satisfaction in steam railway service. All 


bearings have generous dimensions, and the large surfaces 
readily dissipate the frictional heat and ensure cool running. 
The laminated pole-pieees are bolted to the top, bottom, 
and sides of the motor frame, whicb, being almost square 
in cross-section, permits the use of flat field coils. These 
colle are wound of copper strap insulated between turns 
with treated asbestos ribbon, and then carefally taped and 
given repeated dippings in specially prepared insulating 
compounds and varnishes, which makes them moisture- 
repelling and able to stand internal heat. The shaft is 
forced into the finished armature and keyed thereto, and 
may be removed, should necessity arise, without disturbing 
the windings or commutater. The armature coils are strap- 
wound, and made in two parts. As the top coils are more 
liable to injary, this design makes it poasible to remove the 
damaged part without disturbing any other part of the 
winding. The ooils are liberally insulated with mica, 
and sealed and further insulated by dipping in varnishes 
which are oil-proof and molsture-repelling. On each end 
the armature slots are made deeper and wider, thereby 
providing space for mica cells, which greatly reinforce 
the insulation at these points. As a farther protection, 
fibre strips are taped to the upper sides of the top coils. 
A bell-shaped flange at the pinion end and a cylindrical 
flange on the commutator end form rigid supporte for the 
windings. Countersunk bands of steel wire on the core hold the 
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coils firm and secure. Openings through the spider and core 
allow a free passage of air, which is thrown forcibly against 
the field coils, thus maintaining a low temperature through- 
out the motor. The brush-holders are of the sliding type, 
with springs of phosphor-bronze held in a harness which 
definitely fixes the radius of action of the spring tip, and is 
so constructed as to practically eliminate friction between 
turns, which gives a very uniform pressure upon the brush 
over a considerable range without requiring adjastment. 
The tension of the spring may be adjusted without removing 
the holder from the motor. The brush-holder proper is 
bolted to an insulated guide, and may be removed without 
disturbing the insulation or connections. Leads of frame-proof 
flexible rubber-covered cable are brought out at the front of 
the motor over the commutator through insulator busbings. 
Access to the brushes and brush-bolders is provided through 
a large opening in the frame over the commutator, which 
extends well down the side, making inspection easy from 
the pit. A hole in the rear end bell and an opening under 
the commutator facilitate inspection of the clearance 
between the armature and field poles. The accompanying 
diagrams illustrate the characteristics of a 85-h.p. and a 
200-h.p. motor respectively, 
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1 
ALTERNATE-CURRENT MACHINERY AT OLYMPIA. 


BY P. К. FRIEDLAENDER. 


The exhibition is rather disappointing as regards 

alternating machinery, for, in spite of the fact that during 
` tho last few years more advance has been made in this 
branch than perhaps in any other, only about a dozen firms 
exhibit this class of machinery, and in most cases these 
exhibita comprise quite small examples only. 

Since the only alternating supply available at the exhibi- 
tion is а single-phase one, all the alternate-current driving is 
done by single-phase induction motors, and several of 
Messrs. Langdon-Davies's well-known machines are to be 
seen at work on the stands of different exbibitors as well 
as on the company's own stand (No. 30). These motors 
are usually of the short-circuited rotor type, and are started 
by means of a simple throw-over switch, which on the 
"starting" side puts the starting stator winding direct 
across the supply mains, and the “running” stator winding 
in series with a non-induetive resistance also across the 
mains. This arrangement, in combination with the higher 
inductance of the “ starting” winding, gives the necessary 
phase difference for starting purposes without the use of 
choking coils or condensers. On the “running” side of the 
starting ewitch (to which the handle may be moved as soon 
as) approximately full speed is reached), the resistance in 
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Fie. 1. —Langdon-Davies Single-Phase Motor. Ба 


the running winding is cut out, and at the same time the 
starting winding is entirely disconnected, so that the run- 
ning winding alone remains in use, and is connected directly 
across the mains. This method of starting single-phase 
Induction motors by the use of a resistance alone is adopted 
by several other firme, including the Faller-Wenstióm Com- 
pany and the Brush Electrical Engineering Company, and, 
in combination with a loose pulley, gives perfectly satis- 
factory results, Other makers—e g., Messrs. Crompton and 
Co. and Messrs. Siemens Bros.—employ a choking coil in 
the starting winding of the stator as an aid in producing 
the necessary phase displacement. 

In place of the usual fast-and-loose pulley arrangement, 
Messrs. Langdon-Davies have recently brought out a neat 
friction clutch (Fig. 1), worked by hand by means of a 
lever on the bearing, whilst the Faller-Wensuém Company 
have a very simple automatic contrivance for the same 
purpose. This occupies no more space than the ordinary 
single pulley. It consists of a pulley keyed to the sbaf,, 
and against the rim of which four iron segments are beld 
by spring pressure, This pulley revolves within a second 
pulley, which is free on the spindle, and on which the belt 
rans. As soon as full speed is reached the four segments 
fly outwards under the centrifugal action, and automatically 
clamp the two pulleys together by friction. 

The Crypto Electrical Company show a number of small 


single-phase motors from } h.p. to 2 h. p., as well as mall 
alternators and motor-generator sete. The motors are of 
the squirrel-cage ty pe, and starting is accomplished by closing 
the main switch and pressing a button for a few seconds. 
The button pute the atarting winding into circuit, and this 
is cut out again by releasing the button as soon as fall 
speed is reached. 


. На. 2. —Back Gear, Langdon-Davies Moto 


When motors with “wound” or slip-ring rotors are 
employed, as is the case whenever any considerable starting 
torque is required from either single or poly phase motors, the 
three-phase winding with three slip-rings seems practically 
always to be adopted, whatever the number of phases of 
the stator supply may be. Some makers—eg., Messrs. 
Vickers, Sons, and Maxim, the General Electric Company, 
the Lancashire Dynamo Company, etc.—place the slip- 
rings outside the bearing, with the connections to the rotor 
passing through the hollow spindle (see Fig. 5). This makes 
а very compact motor, although when placed inside the 
bearing (as in the motors made by the Brush Electrica! Engi- 
neering Company, Messrs. Crompton and Co., the РЬепіх 
Dynamo Company, and Messrs. Siemens Bros.) the rings 
and brush gear are better protected, and this is of some 
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Fic. 5. —Three-Phase Motor wauv vy Messrs. Vickers, Sons, and Maxim. 


importance at starting, when considerable voltages some- 
times exist between the ringe. The starting and speed- 
regulating switches and resistances employed with these 
“ wound ” rotors are very varied in form, liquid resistances 
being occasionally used, though they are more commonly 
made up of wire spirale or cast gride. 

Mesers Siemens Bros. have recently combined a “ no- 
voltage” release with their rotor starting resistances, 
and samples of these are exhibited on their stand 
(Nos. 99 and 100). When the main (stator) switch of an 
induction motor is opened, or when the motor stops, due to 
accidental interruption of the supply, the rotor comes to 
rest with all its resistance cut out and the rings on short- 
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circuit, so that if the main switch is once more closed an 
excessive starting current will be taken, and will probably 
cause the blowing ef the fuses. This difficulty also occurs 
in the case of direct-current motors, and has been met there 
by the employment of automatic ''no-voltage" release 
switches, but these have hitherto seldom been provided for 
induction motors. In Messrs. Slemene’s arrangement the 
three-armed rotor switch is held in tbe on or short 
circuiting position against the action of a strong spring by 
means of a trigger controlled by a small three-limbed, 
three-phase electromagnet. This is excited by the rotor 
currents, and as soon as these currents fall below a certain 
value the magnet leta go and the switch flies back to tha 
„off“ position, at which the rings are on open circuit and 
ready for starting up again safely. 

Messrs. Siemens also show a three-phase induction motor 
with a “wound” rotor, but without slip-rings (Fig. 4). 
The cutting out of the resistances and the final short- 
circuiting of the rotor windings is accomplished by means 
of a tbree-armed switch, rotating with the rotor and 
actuated whilet the machine is in motion by means of a 
sleeve and hand-wheel at the end of the spindle. The 
resistances in this case are in the form of metal grids, 
securely mounted inside the rotor core. This arrangement 
makes a compact self-contained motor, and also allows the 
rotor to be really short-circuited without the intervention 
of the usual brush contacts and leads between the motor 
and ite starting switch, which often cause an appreciable 
reduction in efficiency. 


Fic, 4.-- Siemens Three-Pnase Motor. 


Ae regards mechanical design, the various makes of 
motors exhibited have a great deal in common. They are 
usually of the protected type, with the end covers carrying 
the bearings and attached to the ventilated cast-iron frame 
which supports the stator discs. The bearings are self- 
oiling, and, for the small sizes, ball bearings are occasionally 
used The induction motors made by the Lancashire 
Dynamo Company sre provided with a useful bearing 
centre adjustment in the end covers. These end covers 
are made without registers, and the clamping bolts ere an 
easy fit in the bolt holes, so that the exact position of the 
end covers (and rotor) relatively to the stator frame and 
dises is determined by three conical ended screws bearing 
on conical facings on the stator frame. When the motor 
bearings wear, therefore, it is only necessary to slacken the 
bolts, adjust the three screws until the air-gap is again 
uniform all round, and tighten up the bolts once more, As 
the rotor surface as well as the stator bore are ground 
smooth, it is an easy matter to decide when the air-gap ів 
uniform by means of feelers inserted between rotor and 
stator. 

Practically all the motors exhibited have half-closed 
slots on both rotor and stator. The winding is threaded 
through turn by turn from the end, and the tops of the 
slots are ther closed by strips of fibre or presspahn, all 
bindiog bands being omitted. 

Of the much-discussed single-phase series and repulsion 
type of traction motor the exhibition hardly shows a 
trace. The nesrest apptosoh to these is to be seen (on 
Messrs. Crompton and Co.'s and on tbe Lahmeyer Electrical 


Company's stands. Messrs. Crompton show a 10-h.p. 
special type of repulsion motor (Crompton-Goldschmidt 
patent) fitted with four slip-rings, each of which is split 
into a number of separate segments not unlike a rudi- 
mentary commutator. The Lahmeyer Electrical Com- 
pany show a single-phase reversible holst motor of the 
Sobüler “mixed action” type. The motor is fitted 
with a commutator (with short-circuited brushes) at one 
end and three slip-rings at the other end, whilst the stator 
is fitted with three single-phase windings One of these 
windings is in use for both directions of rotation, aided by 
one of the remaining windings for clockwise rotation, and 
by the other for counter clockwise rotation. When starting 
up, tbe slip-rings are connected through a high resistance, 
as in the case of an ordinary induction motor, and the 
greater part of the starting action depends on the com- 
mutator, the motor acting mainly as a repulsion motor. 
As the speed increases, and the resistance between the 
rotor rings is gradually reduced, the commutator takes less 
and less current and the rings more and more current until 
at full speed the commutator is practically idle, and the 
motor runs as an ordinary single-phase induction motor. 
These machines, however, are not what is usually called 
a single-phase traction motor, and although several English 
firms are undoubtedly making the latter type, if not com- 
mercially at least experimentally, it is not to be seen at the 
exhibition. 

The Bat Electrical Company show two of their 
"permutators" for converting alternating current into 
direct current. These machines, which are being 
put on the market in sizss up to 200 kw., are in some 
respects similar to rotary converters, but the armature 
and commutator are fixed whilst the magnets and brush 
gear rotate. It is claimed that they are easily self- 
starting on the alternate-current side, and that their 
vertical arrangement reduces the necessary floor space to 
a minimum. 

As examples of the larger sizes of alternate-current 
machinery, reference may be made to Messrs. Lahmeyer's 
520 b. h. p., 10,000-volt, 50 ~, three-phase synchronous 
motor on stands No. 94 and 105. This is running during 
the exhibition as a three-phase generator at half speed, 
giving 2,000 volts at 25 ~ for use (after transformation 
to 220 volte) in driving the complete haulage gear shown 
in operation by this company. The haulage gear motor ie 
a totally enclosed three-phase induction motor for 100 b. h. p. 
at 157 r.p.m., and is fitted with a wound rotor arranged 
for two phases. The speed of the motor is regulated within 
wide limits by means of resigtances inserted in the rotor 
circuits. There are 15 resistance steps in each phase, во. 
as to permit smooth starting and stopping, and the whole 
operation of the plant is carried out by a single controller 
lever. Moving the lever backward or forward stops or 
atarte the motor, whilst sideways motion reverses its direc- 
tion of rotation. Ths controller contacts work under oil, 
and the resistances are of metal immersed in oil and 
specially cooled by oil circulated by a small pump driven 
from the motor spindle. 

Alternators are practically unrepresented, although one 
or two motor-alternators are to bə seen—e.g., on the 
Phenix Dynamo Company's stands, Nos. 117 and 126. 
Messrs. Crompton and Co. show a 50-h.p, three-phase, 
slip: ring, induction motor used during the exhibition 
ав а 50-h.p. single-phase motor driviog a direct-current 
generator for arc lighting purposes. The Brush Elec 
trical Engineering Compsny’s exhibit inclades one of 
the largest transformers yet made in this country. It is 
a three-phase oil-cooled transformer for an output of 
500 kw., the primary being wound for 5,000 volts and the 
secondary for 500. The core has three atraight vertical 
limbs of approximately circular section, connected at the 
top and the bottom by straight yokes of rectangular 
section, and it is arranged with oil-circulating passages 
throughout. The windings are divided into a number of 
well insulated sections, and alternate primary and secondary 
sections are placed side by side along each limb, 

Io conclusion, it must be admitted that the exhibition 
hardly gives an adequate ides, either as to amount or віяз, 
of the alternate-ourrent machinery which British manufao- 
tarers are capable of turning out at the present time. 
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SOME NEW DESIGNS IN ELECTRIC LIGHT PE 18 E and gis kahbe ges 5 agi bs 
e 0 an nis e 
FITTINGS AT OLYMPIA. naaber of lanterns for which the present farmhouse revival 


[BY OUR SPECIAL ARTIST. | in architecture has created a demand. Space, upfortupately, 
(Continued from page 446.) 
| 


' 


| 


The stand of the London Electrical Fittings Company, 
Limited, of 7A, Soho-square, W., is well worth seeing for 
the large number of beautiful fittings which they have on 
view and wired. Like with most other fittings makers, 
special prominence is given here to the Adams style, as 


| 
| 


Fic. 10. | Fro. 12. 


well аз to the more modern fittings with graceful lines; А | only permits us to show one design, which is made either 
particularly charming bracket in the Adams style is shown | in antique bronze or oxidised silver. As will be observed 
in Fig. 10. This fitting is made in either dead gold or gilt, | from the illustrations, the ornaments ani glass have a neat 
and the M bowl serves to reflect some of the light | floral design. All these illustrations are to scale, Fig. 13 
upwards. e whole bracket only projects Sin. to the 

holder, and is eminently suited for mounting on or between 
watered silk or other similar styles of panels now in vogue. 
Anotber bracket, which we illustrate in Fig. 11, is neat 
and pleasing, being specially suited for boudoirs, smoking- 
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rooms, eto. The metal work can be finished in polished | being one-sixth the full size, and the remainder quarter 

brass or oxidised silver. The projection to holder is only | scale. 

Bin. The exhibit of electric light fittings at the stand of the 
Candle fittings are by no means relegated to the past. | General Electric Company, Limited, of 71, Queen Victoria- 

They naturally assume the Louis or Adams styles, and a | street, E.C., gives no idea of the size of their showrooms 

particularly pretty one in the latter style is shown in | and the business they do in this line. This is, no doubt, 


Fid. 16. Fie. 20. ‘Fre. 17. 
due to the fact that they make most other things, and | them which makes it evident that а master-mind in 
the accommodation at Olympia is limited. But the General | the way of designer is behind the scenes. Fig. 14 illas- 
Electric Company's designs have an originality about | trates an Adams dining-room pendant, or centre piece, with 
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rise-and-fall arrangement. It cgn be supplied with or 
without the top lights. The finish is in rloh gilt, and the 
design being simple, with characteristic details, makes up a 
fitting to suit the style of the room without being too 
insistent. Far different in style is the crystal drawing. 
room electrolier shown in Fig 15. It was said not long 
ago that drawing-room electroliers, as well as crystal 
fittings, had gone never to return. We are glad to note 
that if this style of fitting is with us again it has, at any 
rate, been shorn of the old-fashioned, heavy appearance of 
those which our youth knew. This particular one is made 
in polished or silvered brass. It is altogether dainty and 
unique in design. 

A simple and novel pendant in planished copper and 
brass is shown in Fig. 16. It is provided with an opalescent 
or a older bowl enclosed by divided straps, and is very 
suitable for a hall or corridor. 

The dressing-table is represented by a simple tilting and 
counterbalancing pendant illustrated in Fig. 17. This has 
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PRIME MOVERS AND AUXILIARY PLANT AT 


OLYMPIA. 
BY E. G. BEAUMONT, A. M. I. C. K. 
(Continued from page 443.) 


The longitudinal and transverse sections (Fig. 1) show 
the general arrangement of the three-cylinder compound 
engine referred to last week as among Messrs. W. H. Allen, 
Son, and Co.’s exhibits. It is representative of the double- 
acting forced-lubrication type, which has shown itself to be 
preferable for some reasons to the single-acting high-speed 
engine. It must now be recognised that the possibility of 
running tbe double-acting type satisfactorily at the same 
or at higher speeds of rotation than the single-acting type, 
and with equally good results, discourages the construction 
and use of the constant-thrust engine іп which the necessary 
use of the air buffer cylinder or other means of maintaining 
the running parte in constant thrust imposes a limit to the 
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Fig. ].—Section of the Allen Three-Cylinder Compound Engine. 


special advantages over other makes, in that it hasonly one 
counterweight, and that the fitting itself hangs perfectly 
plumb. It is made in polished brass. 

Figs. 18, 19, and 20 shows some pretty designs in 
brackets. The first is in Sheraton style, ormolu finish, and 
only 8in. projection. In the same style dining-room centre 
lights and bedroom fittings are made to correspond. Fig. 19 
shows a quaint old-fashioned sconce in hammered brass, 
with bold repouseé work and hanging bells. Fig. 20 isa 
neat and unobtrusive wrought-iron wall lantern, finished 
E black iron, armour steel, polished, bronzed, or antique 

Tass. 

The General Electric Company are now also making 
wooden fittings of simple design, which should be very 
‘successful as they can be selected to match the furniture, 
and cost less than the metal fittings. They are made of 
patent fireproofed wood. The same principle has also been 
extended to radiators. 

( To be continued. ) 


power to be obtained in a given space. That is to say, the 
use of the forced-lubrication system, originating or first 
largely used by Messers. Belliss and Morcom, makes it 
possible to construct high-speed double-acting engines of 
less weight and occupying less room per unit of power than 
any other type of reciprocating engine now in use. 

The two important considerations of economical runnin 
and uniformity of turning effort have led to the design o 
the three-cylinder compound engine shown. For steam 
pressures of leas than 150lb. per square inch, the useful 
range of expansion of the steam may be better obtained in 
two-stage or compound engines than in the triple-expar- 
sion engine having three cylinders, but with an equal 
division of work in the three-crank engine a more con- 
tinuous or regular turning effort is obtainable. A com- 
promise must therefore be made between designs involving 
the use of many cylinders to obtain the required division of 
work, but with lessened economy, and those requiring the 
use of few cylinders and permitting maximum economy, 
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but accompanied with the disadvantage of less regular 
turning effort. 

The 440-b.h.p. engine exhibited at Olympia has a high- 
pressure ovlinder 16іп. diameter and two low-pressure 
cylinders 18in. diameter, the stroke being 10in. and the 
speed 400 r.p.m. If a perfect division of work is to be 
obtained in this engine, obviously the power developed in 
the low-pressure cylinders mast be twice that in the high- 
pressure cylinder, but it is difficult to effect this and to 
also obtain a suitable temperature range. From the 
indicator diagrams here shown (Fig. 3) some idea may be 
gained of the temperature and pressure conditions in an 
engine of this type. The set of diagrams are from a larger 
engine sa of developing 1,040 b.h p. and running on 
an hydraulic dynamometer at the maximum load Messrs. 
Allen were able at the time to obtain, which was 
765 bhp. The division of work as shown is apparently 
44 per cent. in the high-pressure cylinder and 56 per 
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cent. in the low-pressure cylinders, but I hope to be 
able to show diagrams taken simultaneously which will 
more correctly show the work done in each cylinder and at 
a higher load. The engine was running during its six hours’ 
test with a steam pressure at the stop valveof 15010. per square 
inch throttled to911b., and this explains the sloping admission 
and expansion line on the high-pressure cylinder diagram. 
The weight of the pistons, piston rode, and connecting rods 
is the same at each line of the engine, and there are balance 
weights on the crankshaft webs. The disturbing forces 
productive of vibration are, therefore, to a large extent 
neutralised, and the engine is well balanced. The valves 
are of the solid piston ty pe, and are free from the disadvan- 
tage attending the uae of rings. The satisfactory use of 
such valves requires the very best class of workmanship 
and fitting and considerable experience to determine the 
possible closeness of fit for freedom of running without 
steam loss by leakage. The three cylinders are separate 
castings independently mounted on the crank chamber, 
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and expansion may take place without change in the 
distance between centre lines and without interference with 
the freedom of running of the engine—a matter of import- 
ance with large ergines and those running with high- 
pressure and superheated steam. 

Mention has already been made of the 21'5-b.h.p. gas- 
engine and suction producer gas plant shown by Messrs. 
Crossley Bros. as a working exhibit. To those who have 
not seen this exhibit, or who are unacquainted with the 
general arrangement of such a plant, the illastrations here 
given will prove of interest. Referring to the sectional 
view (Fig. 4), it will be seen that the central cylindrical 
firebrick-lined producer chamber is separated from the outer 
containing shell, of cast iron in the smaller and built up of 
steel plate in the larger sizes, by an insulating filling or 
jacket of sand. The firebrick lining reste upon an annular 
ring or base-plate supported on two cast-iron superheater 
boxes upon a lower diaphragm plate. A oentral opening 
in this plate is occupied by the firebars, and the superheater 
boxes shown sectioned black are of segmental or semi- 
circular form in plan, and are exposed to the hottest part 
of the fire. At the top of the producer is a box through 
which the anthracite or coke fuel is fed to the hopper, aud 
from which, as combustion proceeds, it descends through 
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Fie. 3 —Indicator Disgrens from the Allen Engine. 


the hanging neck or bell to the lower and hotter part of the 
producer chamber, finally becoming incandescent as it 
nears grate level. The quantity of fuel above the grate is 
determined by the downwardly projecting bell or neck of 
the hopper, and, as the latter must be kept charged while 
the plant continues in operation, the gas leavos the mass of 
fuel at the level of the lower end of the bell aud passes 
upwards between it and the firebrick lining. Around the 
bell is an annular water chamber, forming part of the 
saturator or boiler, and in communication with the top 
vessel or saturator dish, the level of the water in the latter 
and the position of the water inlet pipe being indicated. 
There are, it will be noticed, Ба з plates below the 
saturator dish, which cause the hot gas from the producer 
to take a circuitous path and to usefully give up heat to 
the water for the production of steam. The steam thus 
formed, together with air permitted to enter the saturator 
above water-level, passea downwards by two pipes, one of 
which ie shown, to the superheater boxes, and leaving these 
at high temperature passes upwards through the grate as 
indicated by the arrows. The gas is thus obtained by the 
induced flow caused by suction from the engine of air and 
steam through the incandescent fuel. The process of 
formation is concisely stated by Messrs. Crossley Bros, 
Two simple reactions take place, expressed by 
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to the hydraulie box containing water at a fixed level, 
upwards through a second scrubber, and thence to an 
expansion box or container of some capacity before reach- 
ing the engine. The expansion box is used to provide 
some storage for the engine to draw upon, and to some 
extent to relieve the producer of, and to damp down, the 
small continuous fluctuations of rate of supply, and 
the greater variation that would otherwise be felt 
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FId. 4.—Section of the Crossley Gas Producer and Scrubbers. 


2C+0,=2 CO when the engine is running on a variable load and 
C H,0- COH, with the governor cutting out working strokes. When 


That is to say, the oxygen of the air combines with the the engine is to be stopped, the blow-off eock between the 


carbon of the fuel to form carbon monoxide, and the water 
splite up to form more of the monoxide and free hydrogen. 
In addition to this a certain amount of marsh gas, CH, 
and carbon dioxide, CO,, are formed, so that the ultimate 
composition of the gas is—combustibles CO, H, and CH,, 
diluted with the non-combustibles, CO, and N. 


FIG, 5, —Vicw of a Crossley Gas Producer Engine and Dynamo. 


Returning to the sectional illustration, and following the 
course of the arrows, it will be seen that the gas succes- 
sively passes downwards through а coke scrubber or washer 


producer and the scrubbers is opened. Slow combustion 
continues in the producer, and after a stop, if it may bea 
day or longer, the fire may be got into condition for 
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restarting the engine by use of the starting fen. The 
suction prodacer is thus structurally simple ; no part of it 
is under pressure, it may be readily examined and kept in 
an efficient condition, and as a power plant it is free from 
the objections that may be raised to other systems requiring 
the use of many vessels and pipes under high pressure. 

Gas-engines of large and small powers have now been 
running for а sufficient length of time to show that the 
suction producer is practically and commercially satis- 
factory, and with the growing recognition of their snccess- 
ful ure there will, without doubt, be a rapid increase of 
their use. Fig. 5 shows a producer plant designed to 
sopply gas obtained from common gas coke as fael to the 
80-b h.p. engine to which it is shown connected. The 
engine is direct coupled to a 55-kw. Crompton multipolar 
dynamo, aud the plant is one of three sets constructed for 
the Howrah station of the Calcutta Electric Supply Com- 
pany. The following figures, selected from the results of a 
test conducted by Messrs. Crompton under the super- 
intendence of Mr. H. Stevenson, M. I. Mech. E, are interest- 
ing. Gas coke having a calorific value of 12,411 B. Th. U. 
per pound was used. 


Total fuel consumed .........„... nerit . mm ~-  A488lb. 
Total kilowatt- hours . soso mss ossee 568 4 
Fuel per hont Me AR . 8138ib. 
io bilowatt-honr . mis oi 1'326 b. 
„ Indicated horse.power hour 2 . 0779 b 
„„ brake horse-power hour . . . — O dlm 
Mechanical efficiency of engine................ 2 . „== 85°67 % 
Thermal efficienciee— 
Electric energy at terminals 20'8 ° 
B. Th. U. in tuel dic LC “ ? 
B. H. P. energy с 
E. Ih. U. in tuel *9066009005099000000 „„ „„ 4. «é 6 es 22°71 . 
I R. P. energy . e, 
B. Tn. U. in tuel 094009690069 555000085000 „ oo os oan oane es 26 54 Ф 
Heat efficiency of producer plant calculated from the known 
efficiency of the gas engine with а cold start .. 895 X% 


These figures clearly establish the heat economy of such 
& plant supplied with inferior fuel. With plants designed 
to use bituminous fuel a more extended process of scrubbing 
and washing is required to free the gas from tarry matter, 
and to avoid trouble by deposition on the valves and a 
dirty internal condition of the engine. 

Messrs. Crossley call attention to the means by which 
they overcome the difficulty, common to suction producer 
plante, of variation of the quality of the gas when the engine 
is running at a varying load. It may happen that a period 
of heavy working is followed by an idle period, during 
which formation of steam in excess of that required at the 
moment occurs. This results in the production momentarily 
of very rich gas, followed by cooling of the fire and the 
generation of gas of a poorer quality. By the use of one or 
more cocks opening to atmosphere and communicating with 
the air space above the water in the saturator dish the 
temporary excess of steam is discharged, and does not 
interfere with the steady working of the producer. 


(To be continued.) 


RECENT PROGRESS IN ELECTRIC LIGHTING AS 
INDICATED BY THE OLYMPIA EXHIBITION. 
BY FRANCIS H. DAVIES. 
(Continued from page 442.) 


The most startling lighting innovation of recent times 
is undoubtedly the mercury vapour arc, with its charac- 
teristic colour, exceptional diffasive qualities, and remark- 
able efficiency of from six to seven times that of the 
incandeseent lamp. At Olympia it is, at tbe time of 
writing, represented solely by the Bastian mercury vapour 
lamp, for which Messrs. Rumney and Rumney are agents; 
but the Cooper Hewitt lamp, which figured so prominently 
at the Holborn and Paddington exhibitions, is expected 
shortly to make an sppearance at the stand of the Elec- 
trical Power Storage Company. It is unnecessary to dwell 
upon the early history of the mercury vapour lamp and 
the difficulties which were met with in its development. 
It is only needful to point out that these difficulties have 


been overcome, and that the mercury vapour lamp nowa- 
days is thoroughly practical, and represents in respect of 
efficiency the greatest advauce which has been made in 
artificial lighting. At the present time it is suitable only 
for direct current. Work, however, is proceeding, and 
developmenta in the direction of a practical alternating- 
current lamp may be anticipated. 

The colour of the mercury vapour light, due to the 
almost entire absence of red rays in its spectrum, is against 
it from the æsthetio and in some few cases also the utili- 
tarian point of view. But the advantages it offers in 
efficiency and diffasion are substantial enough to outweigh 
this consideration in the majority of cases. Determined 
attempts have been made to overcome this colour difficulty, 
three methods having been employed. The first and moat 
obvious is to mix with the mercary electrodes chemicals— 
notably cadmium—which give a yellow or red tinge to the 
light. Mr. Bastian has long experimented in this direction 
with very favourable results, and he anticipates shortly to 
produce a commercial lamp of this deacription. The second 
method—one much in evidence at Messrs. Ramney’s stall— 
consista ine combining with the vapour lamp in the same 
lantern a small incandescent lamp, whicb, being rich in red 
rays, tones down the actnic qualities of the pure mercury 
vapour light. This is termed the Daylight” combination, 
and is most satisfactory. With a slighvly opaque shade the 
effect is very similar to that of an arc lamp, the combina- 
tion being аб the same time more efficient, as it is stated 
to consume only `7 watt per candle-power. Even better 
results are obtained by the use of a tantalum lamp with its 
high efficiency, the consumption then working out at 5 watt 
per candle-power. The efficiency of the mercury vapour 
lamp is, of course, lowered by any such combination, bat, 
as will be seen, not to an undue extent. The third method 
is based on the reflected light system, and is both simple 
and effective. Underneath the lamp is fixed a large 
refiector painted internally with rhodamine, a dye which 
possesses the peculiar property of transforming any light 
impinging on it into red light. The result is that the 
reflected light has a decidedly red tinge, the proportion of 
which may be varled to any desired extent by altering the 
size and disposition of the reflector. 

It will be seen from the above that the colour improve- 
ment of the mercury vapour light is by no means an 
impossibility ; rather, it is an accomplished fact, not only 
scientifically but commercially, which is perhaps the chief 
consideration. Mr. Bastian’s exertions in this direction 
have been most persistent, and it isa pleasure to record 
that they have met with so much success. The mercury 
vapour lamp appears to be one of the best weapons where- 
with to combat high-pressure gas for outdoor lighting, and 
any improvements in it should be accorded a hearty 
welcome by electrical engineers. 

It may not be out of place to point out the difficulty 
which is met with in photometric work with mercury 
vapour lamps. Owing to the distinctive colour of the light, 
a photometric comparison with a known standard is of 
little value, and in this respect tbe vapour lamp is in the 
same position as the arc. Resulte obtained vary very 
largely with the distance at which they are taken, and bear 
no definite proportion, but it has been definitely ascertained 
that the mercury vapour light has by far the greatest 
penetration, particularly in fog, owing to ita actinic nature. 

While on the subject of mercury vapour lamps, the great 
progress made by the Cooper Hewitt lamp in all purposes 
appertaining to photography should be noted. These lamps 
are now adapted in special outfite to every branch of such 
work, and the economy they effect in current consumption 
over systeme employing the arc lamp is as marked as the 
better quality of the work they produce. It is interesting 
to note that with the Cooper Hewitt lamp no condensers 
are required in the making of lantern slides or bromide 
enlargements, the interposition of an opal or ground glass 
between the negative and the lamp being sufficient, The 
diffasive nature of the light is, of course, of the greatest 
value in photographic work, and this, in conjanction with 
its other characteristic features, gives the Cooper Hewitt 
lamp a high place in the record of progress. The large area 
from which the light emanates in this lamp is responsible 
partly for the unusually good diffasion, which makes it 
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specially suitable for the illumination of large open spaces 
with single lamps. 

The tantalum lamp, which 1s shown at Messrs. Siemens's 
stall, is arousing much interest, as, despite its present 
limitations, it is a lamp fall of promise. Tantalam, the 
metal of which the filament is made, has about the same 
electrical resistance as platinum, the same hardness as mild 
steel, and a tensile strength somewhat greater than the 
latter. It makes up into a strong filament, but softens 
with use, and becomes somewhat friable. Being a metal 
it ie by no means strong when in a state of incandescence, 
and for this reason will not stand vibration and shocks 
which would leave the ordinary carbon-filament lamp 
unsffected. The resistance of tantalum wire being practi- 
cally the same as that of platinum, a considerable length 
has to be disposed of in the lamp globe, and this has proved 
one of the chief difficulties in the constraction of a com- 
mercial lamp. Many schemes have been tried, but the 
present one, which consists of looping the filament ín a 
birdcage fashion over wire arms fixed in a central rod of 
glass, has proved the most satisfactory, and gives a good 
distribution of the light. According to Prof. W. Ambler, 
who has recently read a paper on the subject before the 
Ohio Electric Light Association, a filament for a 110-volt 
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case of new private plants these objections do not hold, and 
the lamp might be used in this field with advantage. There 
is every reason to anticipate a reduction in its price, since 
the present high amount is due chiefly to difficulties in 
manufacture which presumably will be overcome, and not 
so much to high cost of material. The behaviour of the 
lamp as regards variation of efficiency and candle power 
with voltage is showa in Fig. 2, which contrasta the per- 
formance of carbon-filament and tantalum lamps in these 
respects. It will be noted that the efficiency of the tantalum 
lamp varies only slightly with the voltage as compared with 
the earbon-filament, and that the candle-power also is not 
so much affected. The reason of this is that the resistance 
of the tantalum filament increases with heat, whereas that 
of the carbon filament decreases. This figure is based 
upon the curves given by Prof. W. Ambler in bis paper 
above referred to. 

The osmium lamp, which is belog shown by the General 
Electric Company, has been brought to its present position, 
verging upon practicability, by Dr. Auer von Welsbacb, 
of incandescent gas fame. Many difficulties have been 
encountered in the making of an osmium filament, owing 
to the extreme brittleness of the metal. An ingenious 
method has, however, been devised, whereby powdered 
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Id. 2.—Curves showing comparative Variation of Candle-Power and Efficiency with Voltage. Carbon Filament and Tantalum Lamps. 


lamp of 22 c.p. requires a wire 650m. long and 0'05mm. in 
diameter, having a weight of 0:022 of a grain. 

The great advantage of the tantalum lamp lies in its 
extremely high efficiency. It takes only half the current 
of an ordinary carbon-filament lamp of the same voltage 
and candle-power ; consuming at the beginning of its life 
about 1°7 to 1:95 watts per candle-power, as against 
$'5 to 4 watts per candle-power, the usually accepted 
figures for a good incandescent lamp. Its present high 
price of 48. is, therefore, not such a great disadvantage, as 
the economy of the lamp saves more than the difference in 
prime cost in a short time. From all accounts the life 
of the lamp is rather short, about 500 hours; but 
there appears to be very little authoritative informa- 
tion on this point, and in some places an average 
normal life of 1,000 hours is claimed. The falling 
off of candle-power with age is about the same as 
that of the carbon-filament lamp, but it is claimed for the 
tantalam lamp that it is entirely free from blackening of 
the globe, which is a very good feature. The great die- 
advantage at present lies in its unsuitability for circaite of 
over 125 volts. On the ordinary commercial 220 or 230 
volt circuit two lamps have to be burnt in series, which, of 
course, means alteration of existing wiring, besides the 
other disadvantages attached to series running. In the 


osmium is mixed into a paste by the assistance of an 
organic binding material, and a filament prodaced by the 
forcing of this paste through a die. It then passes through 
various processes, and, finally, is sealed into an exhausted 
globe ia the same manner as the carbon incandescent lamp. 
Difficulty was experienced in the early days in making a 
lamp capable of working at any commercial pressure, and 
the first osmium lamp to be produced was suitable only for 
а 37-volt circuit. This, however, has been improved upon, 
and 110-volt lamps are now made with a spiral filament of 
considerable length. Like the tantalum lamp, the resistance 
of the osmium filament increases with heat, and it is, 
therefore, less susceptible to voltage variations than the 
carbon lamp. An efficient life of 2,000 hours seems to 
have been frequently attained, and in some cases even 
5,000 and 6,000 hours have been reached. Fig. 3 is self- 
explanatory, and gives a good idea of the effect of age upon 
the efficiency and candle-power of osmium lamps. The 
curves were plotted from results obtained at the Tech- 
nologischen Gewerbe Museum of Vienna, where severa 
lamps were tested of the original 35 volt class; but it 

stated that the recent lamps of higher voltage show equally 
good characteristics. Although carbon - filament lamp 
makers have nothing to fear from either the tantalum or 
osmium lamps at present, it would be rash to conclude that 
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such will always be the case. It is conceivable that the 
difficulties with which they are hedged round will in time 
be conquered, and if one is prepared to go so far as to 
expect confidently that thie will ultimately be the case, the 
oaly logical conclusion to draw is that the carbon filament 
lamp in ite present form is doomed. 

The Nernst lamp, which is very much in evidence at the 
exhibition, has made steady progress in popularity, par- 
ticularly in the last year or two. It has upon many 
ocossions saved the situation where street-lighting has been 
in danger of a relapse to gas, and there is no doubt that 
for this, and, indeed, most illuminating purposes, it is a 
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of the improvements effected by its use. Small details of 
lamp manufacture are always varying, but on the whole 
there does not appear to have been anything startling in 
the way of progress during the last few years. Life and 
effisiency remain about the same, and the price seems to 
have reached a dead level. Several firms now make incan- 
descent lamps which, iostead of diffusing their light more 
or less equally in all quarters, throw io chiefly in the direction 
where iv is most needed, and this certainly constitutes an 
d for many purposes. 

e Linolite Company's exhibit is interesting, and affords 
an excellent opportunity for appraising the value of their 
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Fia. 3—Tests of 16-c. p. (Hefner) 35-volt Osmium Lamps, showing е of Age on Efficlenry and Candle-Power. The Curves marked L and II. represent 


the average behaviour of two batches. 


decided success. Ita future, like that of the carbon-filament 
lamp, is bound up in the success or failure of lamps of tho 
tantalum and osmium class, and perhaps the mercury vapour 
lamp; and very decided advances will have to be made in 
many directions if it is ultimately to compete with these 
lamps accentuated in value by improvements which may 
denude them of all their objectionable features. Io is 
quite impossible and futile to predict what may happen in 
this direction, but there can be little doubt that develop 
ments will be made, and that these will probably take a 
somewhat startling form. A notable improvement of the 
Nernst lamp is the type called the “Express,” as it gets 
over the difficulty of slow lighting up. 10 ig fitted with 
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speciality. That this is considerable is obvious to any 
observer, and, if proof were wanted, it is at hand in the 
popularity which the system has attained for shop-window 
lighting. There is no question that for many purposes it 
is superior to the ordinary incandescent lamp. even when 
the latter is shaded by а reflsctor, since the diffusion of the 
light is better. Tae company are publishing some remark- 
able photometric teste, made at the Manchester Municipal 
Sshool of Technology, which show that the efficiency of the 
Lioolite system is extremely high as compared with that of 
the ordinary lamp. There is no doubt that the reflected 
light system comes the nearest to the ideal, aud the Lioolite 
Company's method is, indeed, a very good example of it. 
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19, 4.—Diagram comparing the Lighting Effect produced by Street Lamps provided with good Reflectors and Plain Lamps. 


two ordinary incandescent lamps at the sides which light 
immediately the switch is closed, being cut out automati- 
cally directly the glower has attained the necessary tem- 
perature. 
The ordinary earbon-filament lamp spears to have pro- 
chiefly in the direction of cheapness, owing to 
mproved methode of manufacture. О.ћег advances have 
been made, but with the exception of such improvements 
as turn-down lamps, and devices such as the linolite.“ 
they are not particularly noteworthy. The mechanical 
pomp has almost entirely replaced the mercury pump for 
exhausting the globes, and the working exhibits of the 
Ediswan and Robertson Companies afford excellent examples 


Their manner of expressing the cost of lighting in terme of 
yarde run of lamp per hour is singularly apt, and jast the 
way to appeal to laymen. The figure given is 1d. per yard 
per hour with current at 6d. per unit. 

Street-lighting by incandescent or small candle-power 
lamps is а subject which has received special attention by 
many firme, notably Messrs, Drake and Gorham and the 
Reason Manofacturing Company. Mach progress is shown 
here, fittings of many descriptions having been devised 
with a view to making the most of the light and shades 
it in the directions where it is most needed. It is 
known that in street illumination by plain lamps much of 
the light is wasted—part being projected upwards, and so 
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absolutely lost, and part falling on house fronts, where it is 
little needed, and to a great extent lost unless these 
happen to be white and reflective. To cope with this 
waste, reflectors are now commonly used, and if well 
designed and tended, they considerably improve the 
general effect by distributing the light in a proper manner. 
The results obtained with a good reflector and with a plain 
lamp are compared in Fig 4, which is based upon tests carried 
out by the Reason Manufacturing Company on one of their 
latest type of reflecting fittings. The upper disgram gives 
the ligat distribution in eandle-power for two 16-c p. lamps 
and reflectors; the lower shows the results which are 
obtained when using Nernst or incandescent lamps absorb- 
ing the same energy but without reflectors. It will be 
noticed that the lighting effect is much better in the former 
case, being greatest in a direction parallel with the road, 
and least at right angles with it. 

Although are lighting generally was dealt with in the 
first section of this article, it may not be out of place to 
call attention here to the two large Excello "arc lamps 
recently erected since the exhibition opened by the Union 
Electrical Company. These are probably the most powerfal 
automatic arc lamps in existence, as the light they give is 
stated to amount to 20,000 mean hemispherical candle- 
power. The lamps require 25 amperes at 70 volts across 
the terminals, and they therefore possess the remarkably 
high efficiency of about 10 c.p. per watt. Direct current 
for these lamps is obtained from the Diesel oil-engine set. 

In the foregoing survey of electrio lighting progross as 
shown by the Olympia Exhibition it has been impossible, 
from considerations of space, to mention all and sundry of 
the improvements in lighting there on view. Not one, bat 
many visits must be made to gain even a general idea of 
the advances which have taken place in the last few years. 
Eogineers will, of course, be familiar with most of these, 
Р not personally, at least through the columns of the 

гевв. 

The exbibition, however, affords an opportunity of seeing 
them actually in operation, which is far better than any 
amount of written description. It leaves one with the 
impression that the outlook for electric lighting is better 
than it ever bas been, and the exhibition should prove a 
most use ful object lesson to those in authority who have 
lately been considering the advisability of a retrograde step 
to gas for street-lighting. If such a step be taken, there 
ean be no doubt that it will be regretted. Flame and 
midget arcs, the mercury vapour lamp with red rays, and 
the latest forms of incandescent lamp are comparatively 
new things, and some of them have scarcely issued from 
the experimental stage. All, however, are either more 
efficient or more suitable for street-lighting than the 
appliances we have been using so far, and it is only fair, 
and only common sense, that these and their possibilities 
should be carefully looked into before any decision—such 
as a relapse to gas—involving radical alterations and large 
expenditure is arrived at. That such a step, if taken, could 
only be temporary is every day becoming more apparent. 
Electrical men are alive to the necessity for improvement, 
and improvement there will be. 


(To be continued.) 


IMPERIAL NOTES. 


AUCKLAND, NEW ZEALAND. 


Auckland is the chief city in the provincial district of 
Auckland. It is situated on the southern shore of the 
Waitemata harbour, and adjoining it are the suburban 
boroughs of Grey Lynn, Parnell, and Newmarket, whilet 
on the opposite or northern side of the harbour are the 
boroughs of Birkenhead and Devonport, the means of com- 
munication being by ferry service. Auckland is most 
fortunately placed in having such a magnificent harbour 
opening upon the east coast, as well as a harbour at 
Onebunga, which opens оп to. the west coast. This latter 
port is but ejght miles from Auckland, and is connected 
with it by both railway and electric tramway. The city 
was founded in 1840, and was the capital of the colony 


‘until 1864, when the seat of Government was removed to. 


Wellington. The population of the city, together with ite. 
suburbs, is approximately 70,000. 

Tramways —Auckland was the first city ia New Zealand 
to establish a system of electric tramways. A concession 
for a period of 32 years was granted to the Auckland 
Electric Tramways Company, Limited, by the City Council 
and by the councils of the adjoining suburban boroughs. 
This compsny was formed in 1899, and acquired the old 
horse tramways (about 10 miles of single track) 

Permanent Way and Equipment —The length of single 


track is about 304 miles, laid along a street route of 


over 18 miles, and extends as far as Oaehunga, the 
port for Auckland coastal steamers on tbe west coast. 
The gauge is Aft. 8jin,, and the tracks are laid 6ft. 
apart. The rails used are of the flanged girder type, 
and for tbe most part weigh 92lb. per yard, but for 
special work at curves the weight ів 95lb. per yard, all in 
lengths of 37ft. The sharpest curve has a radius of 40ft., 
and the steepest grade, about nine chains in length, averages 
1 in 8˙8, although there are much longer grades of 1 in 11. 
The rails are laid upon concrete foundations 18in. wide by 
gin. deep, the track between these concrete foundations 
being formed with 9in. of broken metal The rails are 
protected on each side by a row of stone sette laid alver- 
nately header and stretcher. To this class of construction 
and to the treacherous nature of the earth foundations 
must be attributed the frequent and expensive lifting and 
relaying of the track, although the lines bave only been 
open to traffic for so short a time. Ia Queen - street, 
the main street of the city, the tracks are paved 
with Neuchatel asphalt on a 6in. concrete foundation. 
The points used are 7. бір. in length, curved, the facing 
points being connected and fitted with the usual spiral 
spring and lever arrangement. The tracks are well drained 
at frequent intervals by transverse culverts connected with 
the street gullies. In the greater part of the track iron 
centre poles are used, whilst at junctions and curves, and 
in some few districts, the method of supporting the trolley 
wire is by means of span-wire construction, and again, in 
some instances, side poles and bracket arms have been adopted. 
In the outlying districts the poles are of Totara timber. 
The trolley wire is No. 00 BSG. Here, as in the case of 
Wellington, considerable expense has been incurred in 
raising the telephone and telegraph wires, which are all 
overhead. In the central part of the city the feeder cables 
are laid in underground conduits of earthenware, aod out- 
side, and as far as possible, these feeders are carried over- 
bead on cross bars attached to the poles, and are of bare 
copper wire No. 4/0 B S.G. The trolley wires are divided 
into half-mile sections by the usual boxes. 

Power Station —The power station is situated near to 
Q.een-street and to the harbour. It is built in two levele, 
tbe engine-room, 104ft. by 55ʃt., being on the higher level, 
and the boiler-bouse, of the same dimensions, on the lower 
level. The building is erected in brickwork with steel 
framing. In the engine-room there sre three engines of 
the horizontal, oross- compound, Corliss type, each of 
475 i.h.p. with normal load and 700 i.h.p. with maximum 
load, running 100 revolutions, with 15010. steam pressure. 
The maximum steam consumption at full load working 
with condenser is 144]b. per indicated horse-power per 
hour. There are three 300-kw. continuous-current gene- 
rators capable of a 50 per cent. overload, one 25-kw. gene- 
rator, and four boosters, and recently an additional 600-kw. 
generator has been installed. The switchboard consists of 
17 panels of marble, and there is a 20-ton travellin 
crane, In the boiler-house there are four Babcock an 
Wilcox water-tube boilers, each with over 2,000 super 
feet of heating surface, and fitted with chain - grate 
stokers. The economiser is one of Green's, the scrapers of 
which, as well as the feed pumps, are worked electrically. 
In addition there are the usual injectors, filters, hot-well, 
piping, etc. Tha chimney stack is of steel (lined for one- 
third of its height), 125ft. high and 7ft. diameter. The 
condensing water is obtained from the harbour, some con- 
siderable distance away, by means of two electrically-driven 
centrifugal pumps, each capable of delivering 500 gallons 
per minute. The two surface condensers are capable of 
condensing 35,000lb. of steam per hour, and these, together 


| THE ELECTRICAL ENGINEER, OCTOBER 6, 1905 


485 


with the air: pumps, are placed in the basement part of the | as are supplied by the Canadian General Electric Com- 


engine-room. 

Car-Sheds —There are two car-sheds—one at Ponsonby 
and the other at Alexandra Park at Epsom. The former 
is the principal depdt and contains all the repairing shops, 
ete. This shed ів constructed in two divisions, each 39ft. 
wide by 354fs. and 528%. long. There are віх track lines 
with inspection pits under. There are also the usual 
machine, blacksmiths’, painters’, and erecting shops, stores, 
etc., fitted with overhead traveller, lathes, drilling machines, 
and other necessary tools and appliances. 

Rolling-Stock —The rolling-stock of the company consists 
of 55 cars of various designs, including double-deck bogie 
cara to seat 80 passengers, with four motors ; single-deck 
bogie cara to seat 48 passengers, with two motors (these 
cars are of tbe combination ty pe, with open ends and closed 
centres) ; single-deck four-wheel cars to seat 32 passengers, 
with two motors (these cars are divided into two compart- 
ments). The seating of these cars cannot be regarded as 
comfortable, an effort having been made to accommodate as 
many passengers as possible at the expense of passage 
room. The wheel base of the bogies is 4ft 6in. and of the 
single-truck cars 6ft. in., and the motors aré 40 b.h р. 
Owing to the severe grades the cars are fitted not only 
with the hand brake and electrical emergency brake, bat 
aleo with a slipper brake on each truck. The cars 
are fitted with guards at each end, which drop auto- 
matically when they come into contact with any resistance. 
The cars commenced running on the section of the system 
first opened in November, 1902, and at the last annual 
meeting of the company it was reported that the traffic 
receipts for the year had been £110,573, and that over 
18 million passengers had been carried in that period, or 
equal to 250 times the population served. The greatest 
number carried in any one day was 98 023. The net profits 
for the year amounted to £26,275, and a dividend of 6 per 
cent, on the share ospital bas been paid. 

Destructor —The Corporation have recently completed a 
refuse destructor at a total cost, exclusive of laud, of 
£16000. This is one of Messrs. Meldrum’s Simplex type, 
and the contract was carried out by their Sydney agents, 
Messrs, J. Barre Johnston and Co. It is intended to utilise 
the power derived from the destructor in the generation of 
electricity. 


CHRISICHURCH, NEW ZEALAND. 

In reference to our note about Chriatcburch in last week's 
issue it should have been added that the gasworks are in 
the hands of a private company, the price charged per 
1,000 cubic feet of gas being бз. 3d. net. The City Counoil 
have set up à committee to consider tbe advisibility of pur- 
chasing tbe company's property. The paid-up capital is 
placed at £120,000, and the present market value of the 
shares at £225,000. | 


WELLINGTON, NEW ZEALAND. 

Similarly, it might have been added in regard to 
Wellington that the gasworks there are also company 
owned. The Council promoted a Bill in the last session of 
Parliament for the acquisition of these worke, the value to 
be fixed hy arbitration. The Bill was, however, not 
reached. To ordinary consumers the net price of gas is 
58. 10d. per 1,000 cubic feet. 


A COMPLAINT FROM CANADA. 


Electrical machinery of Eoglish manufacvure seems to 
have gained ill-repute in some quarters through causes 
which are not far to seek. Iv is a thousand pities, since 
pronounced failures, although they may be confined to a 
particular type of machine, are apt to reflect unfavourably 
on the source of supply ава whole. Following is a case 
in point. A correspondent writes to us from a town, which 
shall be nameless, in the province of Ontario, Canada, that 
electrical machinery sent out there from this side has not 
always been to the credit of English manufacturers. A 
number of English machines which have been placed in 
the district during the last two years have given very poor 
Satisfaction, being too light of build, and not possessing, it 


ls claimed, the staying power of Canadian machines, such 


pany, Peterborough ; the Westinghouse Electric Company, 
Hamilton; and the Bullock Manufacturing Company, 
Montreal. 

From his own observations our 55 concludes 
that the English manufacturer not only builds a much 
lighter machine, but sells it at a lower price than his 
Canadian competitor, and while the English machine com- 
pares favourably in regard to electrical efficiency with that 
of Canadian make, when it comes to continuous wear the 
former has relatively little staying power and breaks down— 
then begins the repair bill. Asa typical instance he men- 
tions the case of а 1,000-kw. English machine installed 
three miles distant from his own plant, which latter is 
а 1.500-kw. Canadian General Electric machine. Both 
machines are now running in their third year. The 
Canadian-built machine, although carrying a heavy load 
continuously, has never cost a cent for repairs or caused a 
single stoppage, whereas the English machine has burnt 
out more coils than it originally had, and has been almost 
constantly under repair, the coils for replacements having, in 
addition, to be sent out from England. In another case, 
where a contract was secured by an English firm for a 
400-kw. machine, the price was 3,000dol. less than the 
Canadian manufacturers qaoted. Moreover, the English 
machine was nearly 3,000lb. less in weight than the 


Canadian, and, while it has been in use bat a year, has 


already burnt out several coils. mE 
Our correspondent says be could give other instances of 
a similar nature, and further contrasts this state of things 
with his experlence of operating over 1,000 kw. in electrical 
motors of Canadian manufacture during the same time 
without having had a single burn-out, notwithstanding that 
the age of some of the motors is over eight years. They 
are all of the alternating-current induction type. Now it 
is evident that this correspondent has a very poor opinion 
of English-made electrical machinery, and not, apparently, 
without reason, for there is nothing impossible in the 
experience recounted above. It is only rough that elec- 
trical plant of English origin should be thus condemned 
wholesale as the result of the failure, presumably, of a type 
which is no longer in vogue even here. For without 
seeking farther details it is easy to designate the 
type of machine which has caused this complaint. 
There was a time not far past when a tendency 
existed to mske every consideration in the design 
of alternate - current generators secondary to that of 


electrical efficiency, and the ease of replacing armature 


coile. It amounted almost to a craze with some inventors, 
and extremes of efficiency were obtained at the expense of 
mechanical rigidity, the greater importance of reliability 
being lost sight of. Then came the reaction and inductor 
alternators without moving coils, which found many advo- 
cates—machines which possessed the maximum possible stay- 


ingp ower, but were of comparatively low electrical efficiency. 


The final outcome is a compromise between the two typer, 
combining good electrical qualities with mechanical stability 
sufficient for all requirements. Modern electrical plant of 
Eoglish manufacture need fear no comparison with Canadian 
or any other productions, either in respect of electrical or 
mechanical design. 

Our friend’s conclusion that English machines are 
generally of too light construction is obviously wrong, 
and can be based only on exceptional experience. The 
description was true of a certain type which is no longer 
in vogue, but does not apply to-day. 


FORTHCOMING EVENTS. 


Monpay, Ост. 9. 


Lancashire Electric Power Company.—At 1 p. m., opening of the 


Radcliffe power station by the Karl of Derby. 
WEDNEsDAY, Ocr. 11. 
Dynamicables —At 7 p.m., dinner at the Electrical Exhibition, 
Olympia. 
Tuurspay, Ост. 12. 
Institute of Sanitary Enagineers.—Visit to Lots-road generating 
station. 


Institution of Civil Engineers. — Nov. 7, at 8 p. m., inaugural 
address by Sir Alexander Binnie and presentation of awards, 
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EDUCATIONAL. 


Our reviewer on another page calls attention to the 
strong opinion of Prof. R. H. Smith upon an educational 
question expressed in his recently issued book on “ Electric 
Traction,” and admirably exemplified in his treatment of 
the subject, Prof. Smith's view is that constructional 
principles and details” form only one moiety of technical 
education, and that “commercial resulta and economic con- 
ditions” form the other moiety. As we understand the 
view, it recommends teachers and books to combine the 
constructional and commercial. We sgree with our 
reviewer that the combination will not commend itself 
generally. Of course, the economical moiety is of more 
importance to one class of men than the construc- 
tional, and vice verst. The value of a knowledge of 
the laws of economics, like a knowledge of history, 
or geography, or language, is of great importance not 
only to technical students, but to all business men, 
and so convinced is the present writer of this that some 
forty years ago he prevailed upon the late Prof. Thorold 
Rogers to discourse upon the best methods to be pursued 
in getting the subject taught generally in our schools. We 
believe the lack of knowledge relating to economics is the 
cause of much or most of the misery and unemployment in 
the world. The late H. T. Buckle, in his “History of 
Civilisation,” states truly and concisely the law relat- 
ing to wealth, On p. 195, œ seg, vol i, of his 
history he discusses the work of Adam Smith and 
free trade. The latter we are not discussing here and 
now, but may say we entirely agree with Adam Smith, 
with Buckle, also with Chamberlain, and imagine there is 
no difficulty in reconciling the positions of these three 
giants. What, however, we desire to call attention to is 
the following (pp 197-8, vol. i., of Buckle): But when it 
was once clearly understood that gold and silver are not 
wealth, but are merely-the representatives of wealth ; when 
wen began to see that wealth itself solely consists of the value 
which skill and labour can add to the raw material [the italics 
are ours] and that money is of no possible use 
to a nation except to measure or circulate their 
riches,” etc. So far as the majority of technical 
students are concerned, the law “that wealth iteelf 
solely consiste of the value which skill and labour can 
add to the raw material” is all they can need. The 
economics that lead to success in business are of a 
distinctly different calibre, and should be thoroughly 
known to those responsible in commercial transactions. 
Skill and labour both have quantitative values — the 
more skill and the more labour the better the result. 
Labour unskilled has little or nothing to do with technical 
education, but skilled labour is in a different position. 
Technical education tries to show how labour can be used 
to the best advantage, and how skill and experience may 
lead to improvements. Of course, economics underlie all 
this, but it is not necessary for a student to trouble 
himself about the economics of commerce to use his 
skill and his labour to the best advantage. If 
Buckle’s interpretation of Adam Smith’s teaching is 
correct, what a degenerate age is the present, when labour, 
skilled or unskilled, thinks that a minimum rather than a 
maximum ie worth striving for, and that minimising Jabour 
of the individual is the way to give labour to more individuals. 
A more incorrect view of the realities of the case could 
not be suggested.  Confining tbe view to labour, the 
proper position for the wealth of the individual and of the 
community is to be found when each individual produces 
to the best advantage during his working years. Just in 
the same way, the greater the individual skill and the 
better its application, the greater the benefit'to individual 
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and community. Skill and the best methods to apply it 
is the work of our technical schools—or, rather, they 
should give the training which will be best adapted in 
practice to obtain a maximum result from the individual, 


THE DYNAMICABLES. 

In olden days, when exhibitions came thick as autumn 
leaves in Vallombrosa, the Dynamicables were always well 
to the fore, and did their level best to assist in the success 
of theshow. We are glad to find that the present committee 
has risen to the occasion, and is engineering a dinner to be 
held at O!ympia on Wednesday next, the 11th inst, at 
seven o'clock. It is pretty generally known that the 
society js limited to a hundred snd one members, but 
each member can invite as many guests as he likes, and 
dining accommodation will be found by Mesers. Lvors 
and Co., who catered for the society at the Trocadero. 
We trust that members will make a great effort to attend 
and introduce as many guests as possible, in order to show 
appreciation of the excellent electrica! exhibition now open, 
and to encourage promoters and exhibitors, who in these 

days require all the encouragement they can get. 


CORRESPONDENCE. 


On man’s word is no man's word, 
Justice needs that both be heard. 


THE ALL-STEEL RAILWAY CAR. 


Sır, —All-stee] railway carrisges are no novelty, as they 
were tried over 50 years ago in England with disastrous 
resoltes. The carrisge constructors at that time had as 
extravagant hopes as the Brush Company now have, but 
railway passengers avoided tbe cars as they would а 
pestilence. The extreme sensibility of steel to heat and cold 
makes it an undesirable material for anything in railway- 
carriage construction save the framework, and the discom- 
fort and awfal feeling of shivering and cold which a winter 
journey in the all-steel carrisges produced was quite 
вой епі to soon cause passengers to bate the cars. 
Comfort in every sense is the main thing that attracts 
passengers, and no material for car finishing affords this 
in so high a degree as wood does, because wood neither 
attracts nor retains heat or cold as steel does, and non- 
inflammable wood is even less conductive than ordinary 


I am afraid that the Brush Company and the new tube 
companies are making a costly error in adopting for car 
interiors a material which will chill passengers to the 
marrow in winter and give them an unwanted Turkish 
bath in sommer, and that the doctors and undertakers will 
resp far bigger profits than the owners of tbe cars are ever 
likely to see.— Yours, eto., EXPERIENCE. 


FEED WATER. 


Smr,—In a supplement to the Electrical Engineer of 
Jan. 31, 1902, an article anon “ Boilers and Water Sopply," 
by F. G. Ansell, is written, and a part of the paper reads: 
The effect of any such water upon a boiler may be ascer- 
tained by merely plungirg a clean knife blade into the 
suspected sample and leaving it there for a few hours, If 
the knife blade bas been attacked in the least, the polished 
surface will easily show it, and that water should not be 
allowed to enter a steam boiler until it bas been properly 
treated to render it alkaline.” This effect we get from our 
condensed steam. Whar is the remedy? Can F. G. Aneell 
or any reader tell ne? — Yours. eto., 

JAMES Conway, S. T. and M. E T. Co. 

Stockton-on-Tees, Ocr. 5, 1905. 


Derby.—The Town Council have accepted the tender of Milnes, 
Vosa, and Oo., Birkenhead, at £3,745, for the sopp y of six cars, with 
top covers ; and that of W. Walkerdine, at 88, 999. 13e. 3d., for the 
extension of the car-aheds and the provision of a shed for sand drying. 


WIRELESS TELEGRAPHY. 
BY W. DUDDELL M IEE. 


A course of popular lectures on the naes of electricity is 
being given under the auspices of the Institution of Eleo- 
trical Engineers at Olympia in connection with the Electrical 
Exhibition. The following is a condensation of a lecture 
on wireless telegraphy—the Grat of the couree—which was 
delivered on Friday evening last, Sept. 29, by Mr. W. 
Doddell, MI EE. 

Tbe subject on which I am going to address you to-night 
is wireless telegraphy It is called wireless telegrapby, 
perbape, rather inappropriately, because in actual use a 
great deal of wire is emploved in this form of telegraphy ; 
nevertheless, the term baa been adopted for telegraphing 
between two stations which a'e not connected by ordinary 
wires—that is, wires on poles, like the ordinary telegraph 
wires that you so well know Wireless telegraphy is really 
nf great antiquity Probably some of our earliest fore- 
fathers used wireless telegraphv, for there is not much 
donb: that they signalled to one another, if they were at a 
distance, by useing their bande or other things, and had no 
wires to connect the two places between which they 
signalled. In fact, if the ordinary method of signalling 
had been this wireless telegraphy that I sm going to 
demonstrate to you to-night, and anybody had come 
forward, as they did early last century, and invented tele- 
graphing with wires, nobody would have thougbt it very 
wonderful, whereas, owing to the advance made during the 
last century in telegraphing with wires, we have become so 
accustomed to every message we send travelling that way 
that it is looked upon as sometbing strange if we say we 
shall signal from here to York without any wire. 

The very earliest systems in use for signalling without 
wires were systems which employed the leakage of an 
electric current through the earth and also the magnetie 
effect of an electric current. I am going to show you 
presently some of these effects experimentally, and as I know 
some of my audience here are technical wen, I shall use 
technical terms in the course cf the lecture, but as there are 
many who are not technical men, I shall have to enter a great 
deal into details in order to explain the operation of this 
form of signalling. Well, as I eaid, the earliest forms of 
signalling were carried out by means of currents. If you 
put an electric current into one place in the earth and take 
it out at another, the current will flow in a straight line 
between these two placos, but at the same time it will 
extend in all directions, and if a suitable apparatus is 
connected between two pointe in the earth you can pick 
up these signals. When an electric current passes through 
a wire, there extends round that wire what has been called 
the magnetic field. That fact, by use of suitable sensitive 
apparatus, has been utilised for signalling between very far 
distant stations. 

In the early dava Sir William Preece, then engineer-in- 
chief to the Post Office, took up this method of signalling, 
and he developed it with the assistance of his staff very 
considerably, and successful communication was carried out 
at, I believe, a distance of seven or eight miles. This 
method of signalling bas been overshadowed of late years by 
a method which has been largely brought to the front 
by Mr Marconi, and although signalling by means of 
leakage currents or magnetic induction is still in practical 
use at a few places, it has been largely overlooked by the 
public in view of the greater distances and the greater 
apparent wonder of signalling by means of Hertzian waves, 
and, therefore, I sball make no apology to you to-night 
for devoting the major part of my time to considering the 
method of signalling by means of Hertzian waves. I 
bave already shown you, by means of a simple needle, 
that when an electric current fle through a wire 
it exerts a force outside the wire. This action has very 
much occupied the attention of scientists daring the 
last century, and even before tbat, for you have bere 
a wire carrying an electric current, and it is capable 
af exerting a force and doing something at a distance, 
What is there between the wire and that something which 
enables the current through this wire to do the something 
away from tbe wire at a distance? Scientists, in order to 
explain this, have assumed that all the space around the 
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earth and around all bodies is filled with an all.pervading 
substance which they call ether, and that it is this ether 
which enables the current to create the force and turn the 
needles at a distance. If I charge any body with electricity, 
it also is capable of exerting a force. This is known as 
electrostatic force, and that produced by a current or a 
magnet is magnetic force. 

Haviog mentioned these primitive details, I will now 
refer to the work of Prof. Clerk Maxwell. Prof. Clerk 
Maxwell, considering these magnetic electric forces produced 
in this body called the ether, which the scientists have 
assumed surrounds the earth and pervades all bodies, came 
to the conclusion from mathematical reasoning that if you 
could produce an electric force which was not constant, but 
by breaking you could: make it alternate sufficiently 
frequently, then there would be produced in this ether a 
sort of wave which would bavo all the properties of light 
In fact, he gave a complete explanation of all the 
phenomena of light based entirely on considerations of 
these electric and magnetic forces. This early work of 
Prof. Clerk Maxwell was verified experimentally ‘by 
Heinrich Hertz, who demonstrated all the properties of 
tbese electric waves, and actually showed that you could 
perform with these waves all the ordinary experiments 
that can be performed with light, such as reflection, as a 
beam of light is reflected with a mirror; that you could 
concentrate them with lenses, and that you could measure 
their velocity ia travelling from one place to another. He 
also showed that they travel with identically the same 
velocity as light. In fact, the only difference between the 
waves in the ether or the Hertzian waves and the waves 
made by light in the ordinary way was that the Hertzian 
ware were many thousand times longer than the waves of 
ight. 

BN ow, Hertz for his early experiments had not available a 
very sensitive means of using these waves and recording 
them. He employed a ring of metal with a little joint in 
it, such as a piece of wire with the two ends almost touch- 
ing, and he said if the waves came past that loop of wire 
there would be a tiny spark between the ends. This method 
was not at ali a sensitive method of observing the waves; 
neverthelese, it was used by Her'z. 

At a later date Mr. Branly discovered a new 
phenomenon which has enabled wireless telegraphy to be 
carried out at enormous distances. This phenomenon is that 
if you take any two pieces of metal which touch one another 
lightly, should a wave come in the direction of these 
metals a curious effect will be obssrved For instance, 
supposing I take two pieces of wire—this ie the original 
experiment as carried out by Herz two pieces of ordinary 
copper wire which have been made somewhat dirty and let 
them rest against one another, and then connect to them 
an ordinary electric bell and a battery, that elestric bell 
will not ring, because, if the wires are dirty and touch one 
another lightly, they will not make what is called a good 
contact. Now, the primary discovery was that if electric 
waves fall on a joint of that sort tbe bell will riog. So 
that if I can generate an electric wave and get a delicate 
contact of two wires touching one another lightly, when 
the waves fall on that contact it wil] canse the bell to ring. 
That is the fundamental experiment of wireless telegraphy— 
the use of two pieces of metal which are not touch. 
ing sufficiently well to allow the current to flow 
through them, but which directly you generate any 
waves will at once send an electric current through 
them. This experiment is very delicate to carry out, 
as the least vibration when the two wires are touching 
will ‘cause them to touch sufficiently firmly to send the 
current through to ring the bell. In this experiment, as 
shown by Prof. Lodge at the Royal Institutioun in 1894, 
Prof. Lodge succeeded, I believe, in so arranging his 
apparatus that, when the bell rang, its own vibration was 
sufficient to stop it ringing again. And then when he sent 
а second spark the bell again rang, and after a [ow moments 
stopped itself. I shall not attempt to perform the experi- 
ment to-night of making the bell shake the contact, because 
in a building like this where there is so much vibration 
going on it is almost impossible to carry it out successfully., 

ut that experiment was really the fundamental one in the 
early method, of detegting, electric waves. Prof. Branly 
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also experimented as to what would happen if he tried to 
send an electric current through a tube containing metal 
powder or filings. He found that should an electric wave 
fall on the tabe it would at once render the powder con- 
dactive, and you would be able to send an electric current 
through them. 

Before proceediog any further with tae modern side of 
the apparatus, I should like to refer to the early predic- 
tions of how you could produce an electric wave. Prof. 
FitzGerald, in deecribing the work of Prof. Clerk Maxwell, 
said that if you could by any means produce a spark 
between the outside and the inside of a Leyden jar, that 
onght to produce an electric or, as it is now kaown, a 
Hertzian wave. In order, therefore, to produce a wave, 
firstly, we need a jar or bottle which can be charged with 
a large quantity of electricity, and we need two knobs, or 
some other means, by which a spark can pass in order to 
let the electri;i:y inside the jar flow to the outside coat of 
the jar. Bat when the electricity from the inside flows 
outside, it will flow a little too far—that is to say, a little 
more will flow out than ought to, and it will swing back- 
wards and forwards between the inside and outside of the 
jar, and will thus produce a current which will oscillate— 
tbat is to say, it will first flow in one direction and then 
in the other alternately, and it will do this with extreme 
rapidity. It is quite easy to arrange a jar with wires con- 
nected with the outside and the inside in which the elec- 
tricity will flow first in one direction and- then in the other 
many millions of times ia one second. If we can produce 
this current flowing from the outside to the inside and 
back again many millions of times in one second, we produce 
around the wire an electric force first in one direction and 
then in the other, and we also produce a static force. These 
are exactly the conditions that Clerk Maxwell set down 
mathematically as necessary to start au electrical wave in 
space, or what ie known as a Hertzian wave. К 

I should like to refer to a most remarkablo article by 
Sir William Crookes which appeared in the Fortnightly 
Review in 1892 In this article Sir William Crookes predicted 
thac it would be quite possible to communicate from one 
place to another by means of electric waves without any 
wires between the two places, and he predicted that 
it might become the most important method of 
telegraphing. Ia 1894 Sir Oliver Lodge gave his well. 
known lecture at tbe Royal Ineticution, at which 
he showed all Hertz' experiments and a few others. 
In 1896 Signor Marconi, an Italian engineer, came to this 
country with an apparatus for signalling at a distance. He 
took tbat apparains to the Post Office. The Post Office 
officiale, and Sir William Preece in particular, were very 
much impressed with the necessity of being able to signal 
to a distance without having to lay wires, because they had 
bad great diffi :ulty in putting wires from the stations round 
the coatt to the lightehips. It was, therefore, very nece:- 
sary to be able to communicate with the lightships without 
using cables. Sir William Preece had been working for 
many years trying to deviee a system to overcome this 
difficulty, but not with complete success, owing to the 
conductivity of the sea-water and its «ffect on the magnetic 
conductor that was then used. The Port Office, therefore, 
took up and experimented with S gnor Marconi's invention, 
and in 1897 Sir William Preece gave & lecture in which be 
described the results which had been obtained. There 
results were looked upon with a great deal of interest, ard 
the Press took up the matter and wrote leading articles on 
it from day today. And from that time to the present the 
developments have gone on steadily, until from signalling 
over a distance of two or three miles, ag was the case in 
1897, Signor Marconi has now succeeded in signalling to 
America, which is 3,000 miles. 

I now propose to show you some of the more modern 
developments of wireless telegraphy, starting with the 
original form of apparatus for producing electric waves. 
Io the early days it was proposed to use a Leyden jar to 
produce the electric waver, but they may be produced by 
any two bodies that can be charged, and I have here a piece 
of apparatus which has been lent me by the courtesy of the 
Post Office, and which is of great historical interest, although 
it is only about eight or nine years old. In fact, this is tbe 
actual osoillator which was used in the esrly»experiment: 
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of Signor Marconi when he was working at the Post Office. 
In order to greatly increase the distance at which signals 
can be given, it has been found necessary to improve all the 
apparatus piece by piece. In this work a large number of 
experimenters have been engaged, and they have succeeded 
In constructing a great variety of apparatus for producing 
eleotrio waves, for conducting them and for measuring their 
length and intensity, and it is largely due to the develop- 
ment of different pirte of the apparatus that they have 
succeeded in telegraphing over such great distances. 

One of the first developments in order to produce greater 
sensibility in the receiving apparatus was the reduction in 
size of what is called the coherer. Removing the air from 
the tube and the great reduction in size has resulted in 
producing а coherer which is extremely sensitive. If yoa 
want to signal over great distances you have to collect the 
electric oscillations, and therefore it is necessary to employ 
some form of wire to the coherer wbich will be acted 
upon by the electric waves, and which will have produced 
in it an E.M F. that has a pressure of electricity, and that 
will cause the coherer to become conductive. For this 
parpose Signor Marconi connected to the terminals of the 
coherer & horizontal wire stuck out at each end, which 
helped to collect the electrical waves. In later experiments 
he found it mach better to connect a vertical wire to one 
termiaal of the coherer, and to connect the other terminal 
to the earth or to a plate fixed in the earth. | 

For ordinary telegraphy you want a permanent record. 
Now, when you come to deal with very sensitive coherers, 
you eannot put a large current of electricity through them 
10 is therefore necessary to arrange a second circuit, so that 
the coherer has a small current through it, which can be 
turned on and off with an ordinary switch which works a 
bell or a printing apparatus. This switch is technically 
called a relay. I have a relay here made by Мг. Sullivan, 
and he tells me that he is able to make a relay which will 
work with about zucbod part of an ampere. It is necessary 
to have an apparatus ot that sort to print signals. Before 
showing you actual apparatus in operation, I wish to show 
you some diagrams of how the wires are usually arranged 
for producing electrical waves. 

The lecturer then illustrated his remarks by a number of 
experiments, diagrams, and lantern slides, including par- 
traits of Marconi and Hertz, and gave some technical 
datails of the functions and operations of the different parta 
of the apparatus used in wireless telegrapby. He also 
described the various kinds of transmitters and receivers 
used by the different wireless telegraphy companies, and 
exhibited apparatus lent him by the Lodge-Muirhead Com- 
pany, by Mr. Sullivan, Mr. G. S Brown, and Mr. Bowron, 
as well as that lent by the Post Office. The lecturer con- 
claded by describing some of the tests carried out by Mr. 
J. E. Taylor and himself, under the superintendence of 
Mr. Gavey, engineer-in-chief to the Post Office, between 
Howth in Ireland and the cable ship “ Monarch," daring 
which tests actual measurements were made not only of 
the current in the vertical wire at the transmitting station, 
bat also of the very minute currents in the receiving 
wire. These tests established the relations existing 
between the strength of the received signal, as well as the 
distance and the height of the vertical wire and its resist- 
ance. He believed that these results would prove of great 
practical value in designing stations for wireless telegraphy. 
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CABLES FOR ELECTRIC DISTRIBUTION. 
(Specially Contributed. ) 


The Electrical Exhibition at Olympia affords a good 
opportunity for reviewing the present practice of cable 
manufacture and of systems for the distribution of elec. 
trical energy. The last electrical exhibition at the Crystal 
Palace, held in 1892, came at a time when there was a 
great deal of uncertainty as to the best means of insulating 
street mains. The ове of indiarubber had already been 
proved unsatisfactory, but it was then still being employed 
by many engineers. A perusal of Mr. Hamilton Kilgour's 
book on electrical distribution and the descriptions in 
it of the systems existing in 1892 is interesting, as 
showing what was then being done. Thus it is to 


be noticed that a large variety of street mains with 
bare copper conductora and porcelain and air insulation 
were introduced. These have not sorvived to any consider- 
able extent owing to various causes The space required 
was considerable, and the systems were hardly practicable 
enough to meet the conditions which exist under the pave- 
ments in а busy town. Of insulated cables the book gives 
several description», amongst which is one of the original 
paper-insulated mains used by Me Ferranti for h'gh-vultage 
transmission between Deptford and London. These mains 
may be looked upon as the parentaof the paper-insulated cables 
now eo universally employed. P. ad ienliy every cablemsker 
exhibiting at Olympia uses paper insulation for their higb- 
tension coodustors. Toe cables vary amongst themselves as 
to the qnality and class of materials employed in manu- 
facture of the paper and in the impregnation of the same. 
They are all, however, the outeome of Mr. Ferranti's 
pioneering work at Deptford. The use of this insula- 
tion has necessitated lead sheathing, and quite a large 
portion of distribution cables used to-day are aleo armoured 
and then laid direct in the ground. | 

The ty pe of main laying which has not been altered during 
the past 15 yearsis the Callender’s solid system. Thus the 
following is a verbatim extract from p. 352 of the 
above book, which our readers will see would do 
as a specitication of the same system to-day: "Ia tbe 
Callender solid system of undergrouad electric maios the 


Fie. 1.—'' Imperishable System. Trough showing Conductor in 
position ready for filiing 


cables, heavily insulated, are laid in suitable troughs, 
generally of cast iron, placed in trenches under the street, 
and the whole of the vacant space in the trough round the 
cables is ran in solid with refined bitumen. All the 
bitumen employed is genuine natural Trinidad bitumen, 
free from any admixture of gas, tar, and pitch. The whole 
forms a solid and compact mass, into which neither gas nor 
water can possibly penetrate, and which itself forms a very 
high electrical insulation. There are few substances more 
durable than this bitumen, and with cables thus embedded 
there is little probability of any deterioration taking place 
in mains when once laid, while thorough mechanical pro- 
tection which is ensured reduces to a minimum the liability 
of injury from exterior causes. Mains laid on this plan are 
permanent, and form a sound engineering job. It is, of 
course, clear that such mains should only be laid when the 
conditions do not require that the capacity of the cables 
should be afterwards altered.” 

Another old idea which, while not successful at the time, 
is now being revived, is that of Mr. T. Tomlinson’s, a descrip- 
tion of which may be found on p. 274 of the above- 
mentioned book. His idea was to construct a concrete 
trough under the street and to introduce into it bare 
copper tubes. These were then to ba filled up solid with 
& special composition of asphalt, which was to afford the 
necessary insulation. The ides of using a tube was to 
allow of the section of the conductor being increased, as 
more copper could be drawn in as required. Two firms 
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are showing at Olympia systems similar to this as far as 
insulation ie concerned, The first of these is the 
Simplified Underground Condactor Company, Limited, 
who on Stand 107A show a variety of troaghings into 
which bare copper mains can be laid and filled ia solid 
with their special composition. 

Another type of syatem on the same general principle is 
that known as the imperishable system, exhibited by Mesers. 
Alexander Duckham and Co. [а this, as illustrated in 
Fig. 1, the troughings are made of reinforced concrete, 
with a separate way for each main, They are supported on 
porcelain insulators, and ran in solid with a special box 


e2m pound. 
(To be continued. ) 


THE TRANSMISSION OF POWER BY ALTERNATING 
CURRENTS. 
BY ALFRED STILL, M. I. E. E., A. M. I. O E. 
(Continued from page 454.) 
| Rise of Pressure at the Distant End of a Long Transmission 
Line —A slight modifisauon of the disgram (F g. 9) will 
clearly show the well-known effect of a rise of pressnre 
occurring at the far end of a li: e when the load is very small 
provided also that both self. induction and capacity are present 
We shall still suppose the arrangement to be as shown in 
Fig 8, with the one exception that tbe transformer and 
load at the receiving end are entirely disconnected. We 
shall also suppose the capacity and self. induetion to be 


prete than in the previous example, so as to magnify the 
effect. 


O. 
a E R 
E* | ° 
L 


Fie. 10. 


Draw O E in Fig. 10 to represent the pressure at the 
distant end; then О C, (at right angles to О E'—in the 
forward direction—and equal to 2 z n K E) is the capacity 
eurrent which, under the condition of open circuit at 
distant end, is also the total current flowing in the wires. 
We now proceed with the construction exactly as in Fig. 9, 
making KE a (in phase with the current) equal to Cx x 2 r, 
and a E (st right angles to the ee equal to 2 т nx 
Cx 2 L. The vector О E, which, it will be seen, is smaller 
than О E, is the necessary pressure at generating end. It 
will be noted that, if self-induction were absent, the pres- 
sure at generating end would be O a, which is practically 
equal in length to O E'; but, since the E.M F. of self- 
induction, O L (for this particular state of things) is in 
phase with Е it stands to reason that the necessary pressure 
at generaurg end will be reduced accordingly. 

Rises of pressure at the end of long underground feeders 
are by no means uncommon, and they may also occur on 
long-distance overhead lines. Indeed, a rise of 8 per cent. 
has been observed on a 40-mile 25,000-vols line when the 
circuit was open at the distant end. It should be mentioned 
that the pressure rises due to the combined effects of 
capacity and self-induction are often greater in practice 
than would be indicated by the construction of a diagram 
such as Fig 10. Bas this diagram is based on the assump- 
tion of the EMF. wave being a sine curve, and the 
abnormal effects sometimes met with in practice are 
almost invariably due to peaked or irregular wave forms. 
‘These may lead to enormously increased capacity effects, 
which, uofortunately, cannot be predetermined with any 
‘degree of accaracy. The writer does not see that there 
can be any insurmountable diffi «ulties in the way of design- 
ing alternators to give E M F. waves approximating to eine 
curves ; careful attention to the arrangement and shape of 
the pole-pieces should lead to the desired results. That 
such a wave form is desirable iu nearly all cases there can 
be little doubt, yet few manufacturers of alternating-current 
-generators appear to have given special consideration to 
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the matter. The essential point to bear in mind is not 
that the wave should exactly coincide with the theoretical 
sine curve, but that, especially on open circuit, it should be 
free from ripples or peaks. 

With regard to electrical resonance, this is generally 
supposed to be responsible for nearly all unlooked for and, 
at first sight, unaccountable capacity troubles ; but exactly 
what they mean by resonance, few, if any, electrical 
engineers are able to explain. There are, no doubt, 
certain scientists and mathematicians who have a clear 
understanding of the causes which lead to resonance 
effects, but they have not yet succeeded in expressin 
these ideas in popular language. The writer prefers, i 
possible, to avoid any reference to electrical resonance, 
because of the indefinite if not erroneous ideas which the 
expression suggests. It would, however, seem as if every 
traosmieslon line had a certain natural period of wave 
oscillation, with the result that, when the periodicity of the 
supply ay nchronises with it, abnormal pressure rises may 
occur. This synchronism might occur not only with a 
definite alternator speed, but also through ripples or 
irregularities in the wave form; and this is an addicional 
reason why machines giving sine curve waves uoder all 
conditions of load would seem to be the ideal generators 
for the purpose of power transmission. 

TRANSMISSION BY TWO-PHASE ALTERNATING CURRENTS, 

Let us first assume, as when dealing with single-phase 
transmission, that not only tbe load at the distant end, 
but also the transmission line are without self-induction or 
capacity. If we run four conductors as in Fig. 11, keeping 
the two phases entirely separate, the arrangement resolves 
iteelf into the transmission of two distinct single-phase 


Fre. 11. 


currente; and if the load is equal on both sections the 
total power transmitted will be 


W 22Ex0O€, 
or, 2x C x (R+2 ғ), 


where E- the terminal pressure of each section, and 
C =the current in each section. 

The pressure lost in transmission will be 2 r x C, where r is 
the resistance of a single conductor, and the necessary 
weight of copper in the conductors fora given pressure 
drop (or loss of power) will be the same as for a single- 
phase transmission scheme. It is, however, evident that 
by combining two of the conductors to form a common 
return, the transmission of two phase currente can be 
effected with only three wires, as shown in Fig. 12. 


Fic. 12. 


The vector diagram for such a system of transmission is 
very simple if we can assume the resistance, 1’, of the common 
conductor to be negligible, and ic has beea drawn in Fig. 13. 
Here the phare difference of a quarter period between the 
two E. M. F. e is represented by E, being drawn 90 leg in 
advance of E, and since tbe circuits are balanced— i.e, 
since the load 1s the same as both phases—we may write 


and as we are not taking into account either сарасібу or 
self-induction, the two currents will be in phase with the 
respective E. M. F. 8, and the return current in the common 
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conductor will be 45deg. in advance of E, and 45deg. 
bebina Е, : its value (owing to О С being the hypothenuse 
of a right-angled triangle) will be ^/ 2 times C, or Ca. 

We shall now see how the problem is somewhat compli- 
cated as soon as the common return conductor has 
appreciable resistance. 


E: 


O, 


- = — —. — — — — — 


О О, E, 


Fic. 15. 


For the purpose of drawing the diagram Fig. 14, we may 
suppose the E. M. F. 8. E, and E, at generating end to be the 
same as in the previous diagram, but the pressure drop will 
be greater, owing to the resistance of the common return, 
met үш the sake of exaggerating the alteration in the 
diagram—we shall assume this drop (in the middle wire 
alone) to be as much as half the impressed voltage —i e, 
4 E, ог} Е. Owing to the load being balanced and the 
connections symmetrical, the fact that the middle conductor 
has appreciable resistance will not alter the phase relation 
of the total current, which will still be midway between 
the two E M F.'s, as in Fig 15, and since the component 
of the E M.F. required to overcome the resistance, 7’, of 
the middle conductor must be in phase with this total 
current, we may draw O a, to represent this component in 
such a direction as to make an angle of 45deg. with O E, 
and O E, and of a length equal to one-half of either o! 
these vectors. 


Fie. 14. 


Again, on account of the symmetry of the arrangements, 
half of this component of the necessary total E M F. may 
be considered as being provided by E, and half by E, 
We must, therefore, bisect O a, at m, and complete the 
parallelograms Om E, a, and Om E, d, which will give ue 
the E M.F. components, Oa, and Oa,. These are evidently 
the components of the total E M Ев, E, and E, which are 
necessary to overcome the resistance, r, of the outer con- 
ductor and, R, of the load, and send the two separate 
currents through this portion of the circuit before they 
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unite to flow back through the common conductor (see 
Fig.12). The currents C, and C, must, of course, be drawn 
in phase with a, and a, respectively. As to the magnitude 
of these currents, thie will depend upon the value uf r+ R; 
but, on the assumption of a given power to be transmitied— 
equal, let us sav, to the power transmitted in the arrange- 
ment to which Fig 13 applies—the projections of О С, «nd 
О С, on the corresponding E М F. vecrors, ОЕ, and ОЕ,, 
must have a definite value. If the point p in Fig. 14 corre- 
sponda to the point C, of Fig. 13, we have merely to erect 
the perpendicular p С, to О E, and the point C,, where it 
meets Oa, gives us the vector O Cs, representing the 
current in the outer conductors corresponding to the 
particular amount of power which each phase bas to 
transmit. (The vector O C, is obtained in a similar 
manner, being equal to O C, in the case of a balanced load 
such as we are considering.) 

The total current (C, + С„) is obtained by compounding 
C, and C,, and is represented by the vector OC; and we 
now have all the necessary particulars to enable os to 
calculate the required section (or resistance) of the lines for 
a given loss of power in transmission. (It should not be 
necessary to point out that the anra r, of the 

as -02) 
С" while (r+ R) Uc; 

The important conclusion to be drawn from che diagram 
Fig. 14 is that the arrangement of a two-phase trans- 
mission line with а common retura conductor, although it 
effects a certain saving in the necessary weight of copper, 
leads to an increase of the phase angle between the two 
currents, It is true that the displacement is somewhat 
exaggerated in the diagram, which is based on the 
assumption of an abnormally large resistance drop, and, in 
actual practice, the angles P— with a reasonable C? r loss, 
and the same current density in the three wires—would 
probably never exceed Sdeg—that is to say, the phase 
difference between the currents, at times of full load, might 
be 100deg. instead of 90deg. As a matter of fact, long- 
distance transmission by two-phase currents is usually 
carried out by four wires, partly because of the above 
objection to the common conductor, but also because there 
are certain advantages in keeping the two phases entirely 
distinct. We may, therefore, save ourselves the trouble of 
constructing further diagrams, on the lines of Fig. 14, but 
very much more incricate in appearance, which would take 
into account the effects of self-induction and capacity. 

Everythiag that bas been said in connection with single- 
phase transmission being applicable to the case of two- 
phase transmission with four wires, there is very little more 
to be added. Ic is true that, in addition to the self- 
induction of the lines, each circuit will have a certain 
inductive effect upon the other, especially when (as is 
usually the case) the two circuits are supported by the 
same set of poles. But, with a reasonable distance between 
the wires of the two circuits, the effects of mutual indaction, 
even on & long line, are negligible. If necessary, it would 
be easy to cross the wires of one of the circuits at the 
middle point of the line, which would practically eliminate 
these effecte, 

Self-Induction of Two Phase Line with Common Return.— 
As the calculation of the self induction of a two-phase line 
with common return may present some difficulties, it is 
proposed to deal briefly with this question before passing 
on to the subject of three-phase transmission. In order to 
simplify the diagram, we shall make the assumption that 
the middle conductor is without resistance, but that the 
whole of the resistance of the line is divided equally 
between the two outer conductors. 

In Fig. 15, O E, and O E, are the pressures at the 
distant or receiving end of the line. There is an angle of 
90deg. between these vectors to represent the phase differ- 
ence of a quarter period. The two currente, C, and C,, 
which will flow in the outer wires, are shown lagging behind 
their respective pressures by an angle 0 depending upon 
the power factor of the load. The dotted vector, О С, 
gives us the magnitude and phase of the resultaot current 
ia the common middle conductor, of which the resistance is 
supposed to be negligible. The drop of pressure due to the 
resistance of the outer conductor conveying the current C, 
will be O ¢, but as regards the drop due to self-induction 


O 
common conductor = Ü 
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this may be considered as the resultant of two E M. F. 
the first, O M, caloulated on the assamption that the total 
magnetism in the loop is due to C, and the second, 
O N, calculated on the assumption that the total magnetism 
in the loop is due ta the current, C, in the common con- 
ductor. Each component E М F. must evidently be drawn 
90deg. behind the current to which it owes its origin, and 
by compounding these we get ОР as the total E M.F. of 
self-induction. We are now іп a position to draw the 
vector О E, representing tbe pressure at the generating 
end of the line. It ie obtained by adding to ОЕ, 
the three forces: Е, A equal to Oe; A B, equal but 
opposite to O M; and B E, equal bat opposite to О М. 
The vector О E, for the other phase is obtained in a similar 


manner. 
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With regard to the actual caleulation of the lengths O M 
aud О N, it will be remembered tbat the curve (Fig. 4) 
gives us the coefficient of self-induction per mile of single 
conductor, The advantage of this will now be apparent, as 
we have merely to calculate the E M F 's on the supposition 
that each wire forming the loop is producing a magnetic 
field independently of the other; bearing in mind that the 
E M Е. component, О М, is due to the current, Ca, in one of 
the wires, while O N is due to а current equal to С, x 4/2 in 
the other wire, these two E M.F.’s being compounded in the 
usual way, as indicated in Fig. 15. 


TRANSMISSION BY THREE-PHASE ALTERNATING CURRENTS. [ 


We shall again assume, in the first instance, that the line is 
without aelf-iaductlon or capacity. If we were to run віх 
separate conduotors—i. e, two for each phase—we should 
merely be transmitting three independent single-phase 


Ma the arrangement being as shown in Fig. 16; 
and i ! 

= ће potential difference at the terminals of each 

circuit ; 

C =the current in each wire ; 

7 = the resistance of each wire; 

R = the resistance of the “load” on each phase; 
then the total power transmitted would be 

W=3 (ex O), 

or, W 25x GN (RT 27). 
The pressure lost in transmission would be 2 7 x C, and the 
total power lost in the lines would be 3 х C? x 2r, 

Let us now see what is the effect of providing a common 
return for these three circuits. The arrangement is shown 
in Fig. 17. The pressure at generating end between the 
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three terminals of the alternator and the common return or 
neutral point is still е volts, and the total power trans- 
mitted is still == 8 (ex C), but, owing to the fact that the 
sum of the three outgoing currents is zero (seeing that they 
differ in phase by 120deg, as shown in Fig. 18, and that 
any one current, such as O B, is exactly equal and opposite 
to the resultant of the other two currents), there will 
be no current flowing ia the common return conductor, 
and both pressure drop and C?r losses in lines are, 
therefore, reduced to one half of what they were with 
the arrangement of three separate circaits, the power loes 
in the lines being now 5 С? 7. This clearly shows how tbe 
transmission by three-phase currents is more economical as 
regards line losses than single-phase transmission. Bat it 
must not be overlooked that, in order to obtain a reduction 
by half of the weight of copper in the lines, the pressure 
between wires is greater on the three-phase systom than on 
a single-phase system trausmitting the same power. Thus, 
the pressure, E (Fig. 17), between any two of the three 


transmission wires is equal to e x V3, as shown by the 


— č ~ — — æ» = — — —— 
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diagram Fig. 19. Here the E.M F.’s in the three sections 
of the alternator windings are represented by O A, O B, 
and О C, and since the E M. F., E, between any two 
terminals, such as B and C (Fig. 17), is the resultant of 
the E M Fs acting in the two windings, О B and OC, 
connected in series, we must subtract one of these, O C, 
from the other, O B. Thus the resultant O E (Fig. 19) is 
obtained by adding to the vector O B an imaginary 
vector, O C', exactly equal but opposite to O C, This 


"pem 
A - 


Fic. 18. 


resultant is evidently equal and parallel to the line, C B 
joining the ends of the two vectors O B and O C, and it 
can be shown to be exactly 4/3 times the length of either 
of these vectors. We may, therefore, write E = 1:732 е 

The power of a three-phase circuit, which is equal to 
three times e x C, can evidently also be written 


W=3 = xC), 


м 
O 


or, W= J3 Ex C, 
where E is the pressure between the wires. 
(To be continued.) 
PERSONAL. 


Mr. A A. Squire, assistant at Maidenhead electricity works, has 


resigned, 

Mr. E. Edwards has resigned his appointmcnt as general mansger of 
the Gloucester Corporation light railways. 

The Loughborough Town Council have increased the salary of their 
electrical engineer. Mr. W. H. Allen, from £120 to £150 per annum. 

The Aberdeen Town Oouncil have awarded Mr. Caird, interim super- 
intendent of the tramways, £100 honorarium for extra duties performed 
while the Council sre without a superintendent, 

Mr. Walter J. Bache, M. I E. E, has taken up his work as borough 
electrical engineer of Oheltenham, and Mr. G. R. White, the assistant 
сори, has been requested to take charge of the Gloucester eleotricity 
works, 

The Rathmines Urban District Council have granted Mr, Pilditch, 
of the electric light department, an increase of £25 to his salary in 
connection with his increased responsibilities as electrical engineer, and 
£25 in connection with his duties at the refuse destructor. 
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ELECTRIC POWER DISTRIBUTION FOR THE RAND. 
BY ROBERT HAMMOND, M.I.C E. 
(Concluded from page 456.) 

In an electricity works it is obviously far more economical 
to generate a given number of kilowatt-hours by working at 
full load throughout the 24 hours than it would be to attain 
the same output if 90 per cent. of the load came on to the 
works for three hours per day, and the remaining 10 per 
cent. were spread over the remaining 21 hours. In the 
latter case the plant installed would not only be 7'2 times 
the size of one working on full load the whole 24 hours, 
bat for 21 hours a day it would practically be running 
idle and most unecovomically. Obviously the 24 hours 
ideal is rarely attained, and the latter case closely corre- 
sponds to the conditions under which many lighting stations 
are working. The load factor under these conditions would 
be described as 1388, or 15:88 per cent. In the supply 
of power naturally the conditions are more favourable. 
As has been already pointed out, most of the operations 
on the Rand are continuous during the 24 hours, and as a 
result the load factor of the individual mines is often as 
high as 5 ог 6. The “load factor” of any works, there- 
fore, furnishes an index of the conditions under which the 
plant at the central station has to work, and whether it is 
working at a varying and uneconomical rate or not. The 
"diversity factor,” on the other hand, relates to the 
maximum load which the works will be called upon to 
supply at any one time when dealing with a number of 
consumers whose respective maxima are known. 

The demand of all power users must flactuate to some 
extent from time to time, and even in kindred industries 
it is inconceivable that all the consumers would attain their 
maximum demand at precisely the same moment. Hence 
the capacity of the generating plant necessary to supply 
those consumers is not arrived at by adding together all 
the individual maximum demands. The term “ diversity 
factor " is used to denote the ratio of the maximum load to 
be supplied by the central power plant to the sum of the 
individual consumers maxima. Ita value depende, of 
course, upon the extent to which the various consumers’ 
demands overlap one another. 

The writer that in practice it is impossible to 
obtain a load factor of 100 per cent., but he points out 
that the greater the number of consumers and the more 
diverse the purposes for which the power is used, the more 
will the resultant load on the generating station approach 
the ideal one shown. A certain degree of overlapping 
cannot be avoided, bat the percentage effect on the total 
load would be small. The writer instances the load obtained 
аб а tramway generating station. In a small works with 
but a few cars running the load varies between enormous 
limits. Onalarge system, however, the total load is almost 
constant. 

Turning now to the conditions under which a power 
station for the Rand would have to work, it is evident that 
a very favourable load factor would be obtainable. As 
stated above, the load factor of the plant at many of the 
mines is as high as ‘5 or 6, but, of course, it would be too 
sanguine to trast that all the consumers’ demands would be 
as favourable. The writer is inclined to think that it would 
be on the safe side to assume that the average of the con- 
sumers' load factors would be 40 per cent., equivalent to an 
average use of the maximum power for 9:6 hours per day. 
Oa the basis of a consumption of 300,000,000 units per 
annum and a 40 per cent. load factor the sum of the con- 
samera’ maximum demands would be 82,200 kw. On the 
assumption of a diversity factor of 60 per cent. and a 
20 per cent. loss in distribution and transformation, a 
plant capacity at the generating worke of 60,000 kw. would 
be required. 

Capital Outlay —The engineers to whom the carrying 
out of the scheme was entrusted would have to give very 
careful consideration to the question whether the generation 
to the question whether the generators should be steam or 
gas driven. In designing the power-house for the supply 
of electric power to the trams, and for the lighting in the 
future of the city of Johannesburg, the engineers recom- 


Paper read before tte Engineering Section of the British Associa- 
tion at Johannesburg, Avg. 30. 
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mended that preference should be given to gas-engines on 
the ground that electric energy could by their use be gene- 
rated more cheaply and ss efficiently as with steam plant. 
The writer, therefore, deems it prudent to figure on the more 
expensive steam plant, thereby providing for the possibility 
of a reduction upon bis figures if the scheme were carried 
out by the use of gas-driven plant. 

Power House.—Dealiog, then, with steam generators, pro- 
vision should be made for seven generating sets, each of a 
capacity of 10,000 kw., each set being capable of sustaining 
an emergency overload of 20 per cent. On the assumption 
that one set would be occasionally laid off for overhaul, 
there would always be available for active use six sets with 
a total normal capacity of 60,000 kw., and an overload 
capacity of 72,090 kw., amply sufficient to cope with the 
estimated present requirements and the eatimated output 
of 500,000 000 units per annum. The cost of the power- 
house, inclading steam generators, boilers, pumps, con- 
densing plant, switchboard, and erection, is estimated at 
£980,000. 

Transmission and Distribution.ä— The estimate is drawn 
upon the basis that the primary voltage would be 6,600 
volts, the mines within a radius of nine miles of the 
central station being supplied at that voltage. For the 
more distant consumers, step-up transformers would be 
used and energy transmitted at 50,000 volte to transform. 
ing sub-stations. Two such sab-stations would be required, 
one on the East Rand and one on the West Rand. The 
energy would be transformed down to 6,600 volts, and 
distributed to consumers at that pressure. For the purpose 
of tbe estimate a power factor of 85 per cent. is assumed, 
bare copper overhead wires used throughout, carried on 
steel structures. The loss in transmission which has been 
worked to throughout is about 7 per cent. The 350,000 
volt feeders to the east and west sub-stations are each 
arranged so as to be 50 per cent. in excess of requirements, 
во as to provide for reserve. The 6 600-volt lines radiating 
out to consumers are able to transmit the energy with a 
7 per cent. loss over five miles, if load is taken off at one 
end, or a course of 10 miles if tapped off evenly all the way. 
Ample provision is made in the estimate for the trans- 
formers necessary to give consumers, especially those who 
already have electrical systems at work, a supply at any 
voltage they may desire. The sum included for the electric 
lines, transformers, sub-stations, etc., is £340,000. 

Water Storage Tank —In order that the plant may work 
at full efficiency, an ample supply of ae aede water is 
necessary. Provision is therefore made for a tank to hold 
100,000,000 gallons, the sum included for ite construction 
and filling being £300,000. 

Land and Roadmaking.—A sum cf £60,000 is included 
under this head. The complete estimate is as follows: 
power-house, £980,000; electric lines, transformers, sub- 
stations, £540,000 ; storage tank, £500,000 ; land and road- 
making, £60,000; contingencies, engineering, and super- 
vision fees, etc., £170,000; working capital, £150,000— 
total, £2,000,000. Which it is suggested might be raised 
in the form of: 5 per cent. debentures, £660,000 ; ordi- 
nary capital, £1.540,000—total, £2,000,000. 

Costs of Working —These are compiled on the basis of an 
output of 375,000 000 units, made up as follows : used by 
consumers, 300,000.000 unite; loss in distribution and 
transformation, 75,000,000 unite—total, 375,000,000 unite. 
With a maximum load of 60,000 kw. the resultant load 
factor would be: the output in units multiplied by 100 
divided by the maximum load in kilowatts and the total 
number of hours in the year—viz , 


575 000 000 x 100 
60,000 x 8,760 


With such a magnificent load factor as this, very low costs 
of generation are attainable. 

Coal.—As the sets of plant would during the bulk of the 
24 hours be running at full load, the consumption of coal 
should not exceed 4lb. per unit generated. The price is 
taken at 10s. 6d. per ton of 2,0001b. 

Water. —A. storage tank is provided for under the capital 
outlay, containing 100,000,000 gallons. This would be 
drawn upon for the condensing water, which would be 
pumped from one spot and returned to the tank at the most 
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distant spot from the intake. It is estimated that there 
would be required to supply tbe loss by evaporation, eto., 
14 gallons per unit of electrical energy delivered to the 
mains, ead this is estimated to cost 3s. 6d. per 1,000 
gallons. 

Remaining Items.—These will be seen by referring to the 


fall estimate, as follows: 
Costs of Generation and Distribution of $75 000 000 Units per Annum. 


£393,750 
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and for boiler feed), 14 


gallons per unit at de. ба. per 1,000 gallons ._............. . 88,081 

Oil, waste, and stores .. . . mm ern — 31285 

e ß MOERORE 288, 000 

Mansgement, rent, rates, insurance, eto,...... 4 < 19,000 

Беразе and maintenance, j per cent. on capital 

r -mss osoas садое ква обес орада .. £2 000 000 

Less working capital .. mssso0 o - 3150000 9,950 
1,850,000 

552 156 

Add 5 per cent. for contingencies... .. . .. . — 27 607 


579,763 

Oapital charges—5 per cent. on £660,000 debentures and 
10 per cent. on £1,340,000 ordinary capital. e.m em. 167, 000 

Reserve fund — for depreciation and antiquation fund and 
2 per cent. on capital outlay on plant . cer . 817,000 
Ll ызак P — 7185 763 
Margin to the доо@й.....................................„ rerom etre - 257 
£815,C00 


Revenue. 
500,000, 000 units delivered to consumers at ‘7d. per unit ... £375,000 


Financial Resulis.—It will be seen that on the basis of a 
payment by the consumers of ‘7d. per unit, there would 
be sufficient profit to provide 5 per cent. on £660,000 of 
debenture capital and 10 per cent. on £1,340,000 of ordinary 
capital, after setting aside tbe sam of £37,000 per annum 
to a reserve fund to cover the depreciation and antiquation 
of the plant. It will, I think, be agreed that these figures 
. are sufficiently favourable to support the idea of one central 
electric station for the Rand; but it will be seen that 
they are based on the assumption that water storage of 
100.000.000 gallons is possible, and that a matter of 
470,000,000 gallons of water per annum, or, say, 
1,300,000 galions per day, are available for making 
up the losses by evaporation. In making-up the 
‘estimate of cost of working it is presumed that this 
‘quantity of water will be available at a cost of 3s. 6d. per 
1,000 gallons. Doubtless, if a good supply of water were 
available, it could be secured at a lower figure, but the 
serious question in such quantities at one central spot is to 
permit of the daily evaporation of so large a quantity. 
Assuming that the demand from mines on the east of 
Johannesburg would roughly be double that from the west 
side, the ideal position for the power-house is about eight 
miles to the east of Jobannesburg. ` Is water available in 
that vicinity in sufficient quantity? If not, where can it be 
obtained, and at what cost? let us presume for the 
parpose of illustration that ample water were available at 
Vereeniging, at a distance of, say, 35 miles from Johannes- 
burg. In this case it would be necessary to add to the 
estimate of capital expenditure a sum of, say, £80,000 for 
the construction of a weir dam to provide & reservoir as a 
stand-by in times of drought, and of the necessary line of 
pipes for inlet land return to the lower level. 

The generating station would be alongside the river, and 
the whole of the energy would be transformed up to 
70,000 volts. The whole 50,000 kw. would be transmitted 
to a central point in Jobaunesburg by means of three sets 
of transmission lines, each consisting of three cables. Six 
of these cables would be sufficient to transmit the whole 
50,000 kw. with a loss (f only 6°7 per cent. The other 
three cables are, therefore, available ав spares. In addition 
to the central transforming station at the Rand to which 
the trunk lines would be connected, tao o her sub-stations 
would be provided, as wae the case with the central gene 
ratiag station, one of these being situated on the East Rand 
and one on the West Rand. Calling these stations A (west), 
B (central), and C (east), the whole of the energy would be 
received at B at 70,000 volts, and rather more than one- 
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third of it would be transformed down to 6, 600 volta, 
and this would be distribated to consumers within 
a radius of abous eight miles at that pressure. The 
remainder of the energy would be transformed down 
to 30000 volts, and would be transmitted at that 
pressure to А and C Here, again, а further transformation 
would be made to tbe distribating pressure at 6.600 volte, 
The total cost of the trunk feeders and poles, additional 
transformers, and sub stations would amount to, on a 
liberal estimate, $200,000. Оа the other hand, the outlay 
of £500,000 on the storage tank would be avoided. There 
would, of course, be an increase in the cost of the trans- 
mission of the energy, but this would be more than com- 
penaated for by the lower price of the coal and water at 
Vereeniging, always preanming that arrangements could be 
made for the use of the Vaal River. 

If such arrangements could be made, the future central 
power distribution station for the Rand will probably be 
situated there, and the supply given at ‘6d. per unit. The 
question will then resolve itself into a purely commercial 
one, and the mine owners throughout the Rand will have 
to decide whether it will pay them better to draw their 
supplies from a central station or to combine to use their 
own electric installations. There is little doubt that those 
who are at present only using steam power would find an 
economy in adopting electric power. In this connection it 
is significant to note that on the north bank of the River 
Tyne, in spite of coal being available at very low rates, 
50,000 h.p. of steam have been displaced by electrical 
power during the last two years, the supply being drawn 
from the central power distribution works situated in 
Newcastle-on-Tyne. 

In conclusion, the writer desires to express his great 
thanks to the engineers and managers of the Rand mines, 
who so heartily and fully responded to his requeste for 
data as to the present methods. He especially thanks the 
following: Mr. Wager Bradford, Langlaagte Deep, Limited ; 
Mr. T. P. E. Butt, Randfontein Estates; Mr. H. Y. 
Clayden, Consolidated Main Reef; Mr. Percy Cozalet, 
Nourse Deep; Mr. J. Davies, Geldenhuis Deep; Mr J. A. 
Dennison, Rand Mines; Мг. P. Fuller, Princess Estate ; 
Mr. M. Ford, Mever and Charlton; Mr. E. E. Hardaoh, 
Knights Deep; Me. C. E. Hutton, Van Ryn; Me. T. 
Jobnson, Rose Deep; Mr. H.C. McDonald, Durbsa Roode- 
poort; Mr. David T. Morton, Vogelstruis Estates; Mr. 
C. J. Price, Vil Deep; Mr. H. B. Price, Bonanza, 
Limited; Mr. Frank G. A. Roberts, Witwatersrand Deep; 
Mr. H. L. Sapte, Consolidated Gold Fields; Mr. H. Ross- 
Skinner, Darbar Roodepoort; Mr. Edward J. Way, Klein- 
fontein; and Mr. L. Wilms, East Rand. And he only 
truste that the arguments that he has induced in this paper 
will prove convincing to them, and add another step in 
advance in the methods of working the Rand mines, which 
methods in the hands of the very able engineers in charge 
have already merited so much praise throughout the 
engineering world. | 

For the following abstract of the discussion we аге 
indebted to the Transvaal Leader : 


Mr. Ѕтрхеү JEexNNINGS said оре of the important points to be 
considered was as to whether enough allowance was made for 
antiquation of plant. It was a matter of pounds, shillings, and 
pence to the capitalist and to the engineer who advised him. If 
it could be proved without doubt that a central power station 
would be vastly more economical, then he thought the capital, 
although huge, would be forthcoming. He thought the electrical 
engineer must recognise that capitalists ware timid folk, and that 
they wanted not ouly estimates which were apparently correct, 
but some demonstration to prove that their estimates would 
be borne out in practice. They had on these fields central 
power stations of very much smaller proportions than the one 
advocated by Mr. H«mmond. The price they received foc their 
power was something like six times the price at which Mr. 
H «mmond estimated it could be delivered on a very large scale. 
In other words, the Rind Central Electric Works were selling at 
4 1d. per unit, whereas Mr. Hammond suggested that on a very 
large scale it should be generated and soid tor 0 7d. per unit. 
As to electric wiuding aud air compressing by means of elec- 
tricity, he last year paid a visis to the chief coliieries ia West 
Australia and in Belgium, and he was immensely impressed by 
the power and facility with which electric winding could be 
applied on these fields. It was again a question of cheapness. 

here was no doubt, to his mind, that electrical winding could 
be made easy, and that the handling of a motor was within the 
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range of the ordinary intelligent engine-driver's capacity. In 
oonolusion, he thanked Mr. Hammond for his exceedingly 
valuable paper. | 

Mr. G. HENNING said it was easy to find fault with the Rand 
engineers for not putting larger distribution power into use, but 
they should remember a few years ago there was no Rand, and 
plants had to be put down step by step. They should slso 
remember that the work had been restricted, as each particular 
group had its own interest and its own policy. If there was to 
be a central plant they should go the whole length, and bave 
the one plant. As regards Mr. Jennings’s statements regarding 
air-compressore, he did not agree. He was quite certain that if 
Mr. Hammond were to offer them power at the price he 
mentioned, they wou'd all take his power. They would be very 
glad to have such a distribution company. 

Mr. E. P. RATHBONE pointed out that with the power 
contralised in the way proposed, if anything went wrong with 
the centralisation the whole of the mines would be dislocated. 
Such a company would have to consider the indemnifying of 
mine owners if such occurrences happened. 

Mr. A. SIEMENS said they had heard every speaker say that 
the real criterion as to whether the thing ought to be intro- 
duced or not was, in commercial and industrial matters, the 
cost. In electricity, where the capital outlay was so very 
heavy, the charges in interest and antiquation were the main 
factors in deciding the matter. Mr. Hammond had told them 
that the load factor in the mines or group of mines asat present 
constituted was at present very high—'5 or 6. What would 
they gain if they made a central power station ? Mr. Rathbone 
had emphasised the danger of putting all their eggs in one basket. 
He, for one, did not believe that that wonderfal economy could 
be effected simply by inoreasing the plant to wonderful sizes. 
He thought, personally, that 2,000-kw. or 5,000-kw. units were 
big enough, and they were handier. Mr. Hammond quoted 
Newcastle-on-Tyne, and said that the North-Eastern Railway 
Company there were taking their supply from the central power 
station. He (Mr. Siemens) believed they paid ‘45d. per unit. 
He had been over the Liverpool and Southport Electric Railway, 
and he was told that they generated their electricity for ‘35d. per 
unit. They had placed their station halfway between Liverpool 
and Southport. In consequence they had hardly any taxes to 
pay, and got water for nothing. His argument was that every- 
thing depended on the cost. It had not been at all proved that 
that high-power central stations would necessarily be cheaper 
than smaller stations. If they could make smaller stations with 
a good load factor of 6 or 7, they could get their electricity as 
cheap as any big station could give it. 

Mr. SPENGEL (Rand Central) pointed out that on the Rand 
they had comparatively modern plant. On some mines par- 
ticularly the machinery was most modern, and, therefora, the 
chance of saving much from electric power supply was not quite 
80 favourable. It seemed to him at firat sight that the oost 
of £30 per kilowatt was very small. However, it might possibly 
be done. The total working costs appeared to be correct, and 
it might, therefore, be possible to supply from a plant having a 
capacity of 60,000 kw. at ‘6d. But this was based entirely on 
the assumption of a large load factor, and if he were advising a 
financier to put up his money, he would say: If you can 

uarantee that load factor, and are able to sell up to 60,000 kw., 
t would be a safe proposition." But what were they going to 
do until this state was reached ? There was probably no mine 
which would enter into contract with them now for, say, over 
1.000 kw., and new mines generally started at 15 kw. or 20 kw. 
Until the full load was reached the fixed charges per kilowatt 
would be rather high, and in that he saw a commercial difficulty. 

Ia replying, Mr. Hammond said he did not think his estimate 
of 70 per cent. for the load factor was too high. 

The Presipent (Sir C. Scott-Moncrieff) proposed a hearty 
vote of thanks to the lecturer, hoping that the paper would 
raise a general discussion in South Africa. 


BURNLEY ELECTRICITY ACCOUNTS. 


The accounts of the Burnley electricity department for 
the year ended March 31, 1905, show a total expenditure 
on capital account to that date of £87,765. Abstracts of 
the revenue account and balance-sheet are given herewith. 


REVENUE ACCOUNT. 


Dr. Expenditure. £ ad. 
To generation of electricity ....... RU 222... „ 6,632 11 10 
Distribution of electricity . lc 3 as ч + 

ttending and repairs to public lamps asem so — 

Renta, rates, and taxes .. . =m 849 9 3 
Management expenses, salaries, ete. 5 1.114 7 1 

| 8,167 9 10 

Amount carried to net revezuo account 1 . , 15,119 5 4 
£21,286 15 2 


Or. Income. £ * d. 
By sale of current, less discounts and bad debts ....... 21,013 18 6 
Rental of meters ................—..— ——— — . 110 0 1 
Charges for work done 3 —— 161 6 8 
M: tor rentals, lees depreciation. ... — 016 0 
Aro lamp rentals, less depreciation ...................... me 10 14 11 

£21,886 15 2 
GENERAL BALANCE SHEET. 

г. Liabilities. £ rd. 
Ospital ant - amount received, lees repaid . 64 818 17 6 
Sundry creditors ....... S M Y CUR a LEURS 1.158 11 4 
Reserve fund aceount . . 2. neo 7,685 1 7 
Depreciation faud aocount..........—... 1er 1,086 4 6 
Uontingencies ace unt... .................................„<›—.— 000 0 0 
r iecit do eto ТАРСУ E odi . 14206 2 6 
Amount owing to borough fund ............................@. 12,276 9 5 

£101,227 6 9 

Or. Assets, 2 д. 
Capital acocunt—amcunt expended for works |........ ... 87.765 18 7 
Stores on n!!!! 8 wwe 2,254 9 4 
Sundry debtors for current supplied...... PRORA 5,667 18 10 
Reserve fand investment acoount . s o oe wn.» 7,689 0 0 
Oh on hand rrt iren m rhet — M 10 0 0 

£101,287 6 9 


CROYDON ELECTRICITY ACCOUNTS. 


The accounts of the Croydon electricity department 
for the year ended March 25, 1905, show a total expen- 
ditare on capital account to that date of £305,574. 
Abstracts of the revenue account, balance-sheet, etc., are 
appended. 


REVENUE ACCOUNT. 


Dr. Expenditure. £ . d. 
To generation of electricity .............. — — 16,360 6 11 
Distribution of electricity ... ............................. . 1437 0 2 
Attending and repairs to public lampe — 1,196 15 10 
Rents, rates, and taxes ..................................... 2. 2,000 19 10 
Management expenses, salaries, ev. ......... _.....-..-..... 4. 2,011128 1 
Special charges, insurance, @10............................—. . 8951 
Special expenditure..........—......... . . . 499 4 4 

24 799 13 5 

Amount carried to net revenue account . 2486 0 0 
Balance to be carried to next account ....................... 76 8 0 
£49 675 15 5 

Or. Income. 2 s.d. 
By sale of current by meter, less allowances ............. . 41,179 18 10 
Balance from la: t account t sos 58 1 1 
Ditto for public lighting .....................—....—.—...... 7,687 18 1 
Rental of meters and other apparatus .................... 655 16 11 
r edis eno ee Ibn айканын . 154 7 6 
jr m ———— '———————— M 2115 0 

£49,675 15 5 
GENERAL BALANCE-Ñ HELT, 

Dr. Liabilities. £ s.d. 
Redeemable stock and debenture bonds os 303,739 0 0 
Revenue account ............. JJ A S T T 76 5 0 
Net revenue aooõοͤUnỹjt . 2 3 233 19 9 
Iaterest acorned e ———À 4 934 15 11 
, . ager rt APER REUS 12.655 19 6 
Sandry creditore . 22 e 10 694 8 11 
Consumers' d- posit aboount . ppc 4. 1383714 7 
Bank ете’ overdraft . ͥ m .. 5,969 18 7 
Surplus acoount ...................›—. i xi ead e 82,097 3 11 

£373,029 4 2 

Or. Assets. 2 в. д, 
Ospital scconnt—amount expended for works ............506. 574 12 6 
Coste of issue, eto., capitalised ............ — =.. 15,297 0 0 
Cottage and land, Addiscombe ......................— 2 ~ 72812 6 
Stores on hand . песента гова салон 1,415 7 11 
Suudry debtors for current supplied, eto. . 15,5566 1 4 
Other debtors ... ........... FCC 2 664 2 10 
Res er ve fund investment аооопп........................›.—. =- 17,914 12 11 
Cash in hands of engineer ............................... e 6410 3 
Contributions to consolidated loans fund. . . . 28614 5 11 

£373,029 4 2 
STATEMENT OF ELICTRICITY GENERATED, SOLD, ЕТС. 
Quantity genera ed in В.Т. О. .............. S ., 484 ,074 
Private contumers by meter 1 652 354 
Quantity ia Ten PCTV rrj 3,917, 987 
Public Jamps.................. — 098 485 
Quantity used on Works ...................„...............—... — 418739 
Total quantity accounted for eere 4,336,676 
Quantity not acoounted for. FCC it 398 
Maximum supply demanded (kilowatts ) ......—.... — 2,607 


Number of public lamps: 410 arcs, 87 incandescents. 
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LEGAL INTELLIGENCE. 


THE ELECTRICAL CONSPIRACY CASE. 


At the London Guildhall William Leslie, Francis Oheeseman, 
George Webber, and Richard T. Rosenberg were again charged with 
being concerned in obtaining goods and money by false pretences to 
the extent of about O33, C00 from various City and provincial firms in 
connection with the Electrical Accessories Oo. After further evidence 
had been given, the case was again adjourned. 


CHARGE OF EMBEZZLEMENT. 


Mr. J. W. Eadean, the ex-manager of the Devonport Tramway Co., 
was brought before the Devonport magistrates last week to answer 
four charges of embezzlement. It was ststed in evidence thet Mr. 
Кадвеп had issued a number of season-tickete without the authority 
of the company. He pleaded guilty to two charges, and the two 
other charges were withdrawn. He was sentenced to six months’ 
imprisonment, 


VALUATION OF ELECTRIC WORKS. 


At the Valuation Appesl Oourt, Hawick, the appeal by the Parish 
Council sgiinst the valuation of the Urban Electric Supply Oo.’s 
premises being fixed at £800 was heard. The Council contended that, 
were the profits of the company taken as the basis, the valuation ought 
to be at least £1,350 The company submitted that were due allow- 
ance made for depreciation of plant and machinery, and for repairs, 
even £800 was fer too mush. Мг, Park, assistant assessor, said that 
the assessor originally valued the works at £877 and the mains at 
£459 -a tots] of £1 516 —but a compromise was made iu court, After 
evidence had been given, the Oourt unanimously dismissed the appeal. 
The Council asked that а case be stated, as they proposed t» appeal to 
the Oourt of Session. This was agreed to. 


COMPANIES' MEETINGS AND REPORTS 


WILLANS AND ROBINSON. 


The ordinary general meetipg of this Dempsey was Leld on Wednes. 
day at Cannon.street. Hotel, E. O., Mr. Merk Robinson presiding. 
Particula:s of the report appeared in our last week's issue. 

The CHAIBMAN seid that in the unanimous opinion of the Board the 
Company was moving, slowly as yet, but moving towards renewed 
кору in the future. The Company was not poorer in cash by 
the balf-year’s trading, except бо а small amount. A lose due chiefly 
to depreciation was not a loss which called for counsels of despair, and 
it was useful to point them out; but, on the other hand, until the 
earnings were more than sufficient to cuver the natural depreciation of 
the Compeny'e property, due to lapse of time and other causes, there 
could be no pretence that the Company was making a profit. The 
Oompspy's high-speed engine business wae, unfortunately, very unprofit- 
able, for prices continued extremely low. Oa its gas engine business 
no final judgment could yet be passed. The Company had made 
some euocessíul engines as regards desiga and working, and had the 
best prospects of a technical success, tne only question, as he had said 
before, beiog whether anyone would pay enough for such engines to 
make their manufacture profitable. That question could not be 
answered yet, but there was one unfavourable fact to be reckoned with, 
and one which had evolved since the Oompsny undertook that branch 
of its business, The Oompany took up the ges-engine as a matter of 
prudence, because the large gas- engine threitened to supplant the lar 
reciprocating steam-engine. Thesteam-turbine now threatened that result 
even more seriously, and so, in turn, the Oompany had taken up the 
ateam · turbine. The success of the steam-turbine was clearly assured, 
and there seemed no reason to doubt that the Oompany would play 
an important part in developing it. A turbine of 1,400 kw. had been 
running for some months in one of the lighting stations of the Oor- 
poration of Glasgow, and the Board believed its running had been 
entirely satisfactory to the Oorporation and its officers, Another 
turbine of 3 000 kw. was being installed in the same station, and was 
nearly ready for steaming, and a third, of the same power as the 
second, was near completion. Four other turbines which the Company 
had put to work elsewhere had given satisfaction, and the Board 
might safely ssy that the Company was fsirly embarked in the 
turoime manufacture on commercial lines, and might look forward 
with эообдепсе to а satisfactory business, not less important 
than thet it had enjoyed at any previous time, The manufacture 
of the Diesel engine, to which reference had been made on former 
occasions, had jast been commenced.  Qaeen's Ferry had been 
referred to in the report. The directors were satisfied that the proper 
‘eourse was being followed there—that was, not to shut it up, but to 
develop it gradually, Every «ífort was being made to keep down the 
working expenses, as well as the cost of manufacture, and in the last 
some important economies were ín view. The new vanadium steel, a 
speciality of the Qaeen’s Ferry Works, was rapidly takiog an important 
position in industry. Referring to the accounts, the chairman stated 
that in the Company's prosperous days the directors wisely put back 
into the business no less than £154,822 of the Oompany’s profits. 
Not until the loss exceeded that amount—and the Board confidently 
looked for the Oompery to be round the corner” before any such 
amount was reached—they would have to face an actual loss of capital. 

No criticisme being forthooming, the resolution that the report and 
accounts be adopted was put to the meeting, and (declared carried 
unanimously. 
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MERSEY ELECTRIC RAILWAY. 


At the half-yearly meeting of this Company, whose report we 
ublished last week, Mr. Jas. FALCONER, the chairmen, said the 
crease in the number of passengers was very interesting, havin 
regard to the change from steam to electric traction, The number o 
carried had steadily increased from 2,844 708 in the second 
alf of 1902 to 4,868,578 in the first half of 1905, an increase of 
2,017,670, or 71 per cent. Those were booked passengers, quite 
distinct from season-ticket holders, and the receipts from season tickets 
had steadily increased ever since the line was opened for electric 
traction. ey had stopped the issue of second-class tickete, but the 
first and third had gone on increasing. As the tramway system of 
Birkenhead did not afford all the facilities which passengers m 
on their line required for getting to and from the stations, the 
had resolved to provide. a service of motor "buses. 

A shareholder inquired whether it was possible to diminish the 
working expenses, as they still stood at a very high figure. He also 
asked what the proportion wae per train mile e oost of working 
by steam to electri ty. 

The CHAIRMAN pointe’ out that they were giving more than double 
the service of trains now that they used to give when the line was 
worked by steam, and the cost was practically the same. The cost per 
train mile had been enormously reduced. en steam traction was 
used it amounted to about 1s. 2d. por train mile, whereas to-day it wae 
about 6d. 


DICK, KERR, AND CO. 


The ordinary general meeting of this Company was held last week, 
Mr. John Kerr, M. P., presiding. Particulare of the accounts for the 
psst year appeered in our issue of the 28th ult. 

The CHAIRMAN, in moving the adoption of the report, stated that 
efficiency had been meintsined, and everything that oould make for 
economy of production had been studied and given effect to. He 
remarked that it wae desirable that the youth of this country should 
show & higher appreciation of the technical education which was within 
the grasp of most of them. Daring the year the Oompsny hed been 
carrying out operations in almost every part of the world, except in 
the highly protected countries of Europa and America, where they 
could get no footing, and they expected none. Ia this connection he 
was strongly in favour of & mutual preferential tariff, He asked the 
shareholders to support the board in setting aside the considerable sum 
of 240,С00 for depreciation, as changes in machinery occurred with 
frequency in these days. Their order-book was fuller than it wae last 
year, but it was & question whether the percentage of profit was as 
great. The business was expsnding in many directions, and if in the 
near future there should be lees to do at home, their foreign connection 
э! more than fil] up the gap. 

he motion was adopted, and special resolutions were afterwards 
paseed to alter the articles of association. 


MEXICO ELECTRIC TRAMWAYS. 


At the annual meeting of this Company, whose report we published 
in our issue of the 28nd ult., the CHAIRMAN (Bir Oharles Eaan Smith) 
drew attention to the need of putting more money into the venture in 
order to make ont of it that good return which everyone considered to 
be possible. The result of his vieit to Mexico was a confirmed opinion 
that they not only hed a valuable property out there, but that the 
country was also in a state of prosperity and advancement. One thing 
that must make for the general good of all who had business trans- 
actions with Mexico was the fact that the Government there had 
decided on a fixed value for the Mexican dollar. It was proposed in 
the near future to extend the Company's lines and ramifications, for 
which there was very ample room, and this would necessitate addi- 
tional capital. Prominent men in Mexico were interested in the 
Company, and were aesured of its success and of the need of extended 
working. 

Mr. Lupwia BREITMERYER seconded the motion, which was carried 
unanimously. 


EDISON AND SWAN UNITED ELECTRIC LIGHT. 


The report for the year ending Jane 30, to be submitted on the 12ch 
inst, states that the sam of £47,898. Os. 2d. has been brought forward 
from profit and loss ascount. Iaterest on debenture stocke has 
absorbed £18,760. 183. 41., £12,000 has been set aside as depreciation 
on freehold and leasehold property, plant, machinery, and tools; £1,562. 
18s. bd. has been applied in writ ng down values of stocks; and the 
sum of £2 677. дв. 5d. has been reserved on account of bad and doubtful 
debts. A further sum of £1,000 has been added to the reserve for 
future stock depreciation. The result as shown in the net revenue 
account is a credit balance of £11,907. Os. 2d., to which must be added 
the sum of £5,302. 21. 11d. brought forward from the previous year, 
thus making a total of £17,209. 3s. Id., out of which the directors 
recommend the payment of a dividend for the year on the A 
shares at the rate of 24 per cent., amounting to £9,586. 19s., 
leaving a sum of £7,622, 4s, 14, to be carried forward. During 
the year £43,997 of tbis Company's debenture stocks have been 
purchased and cancelled, resulting in a profit of 26,970. 9s. in 
addition to that shown in peragraph 2, This amount has been appro- 
priated partially by way of discount on amounts owiog by debtors, and 
pait ally as а reserve against stock depreciation. Oost of establishing 
the business, goodwill, eto., £443,451. 8s. 1d., has been brought for. 
ward at the figure s'andiog in the last bslance-sheet. The freehold 
end leasehold property, plant, and machinery have also been brought 
forward at the value atated in the last balance-sheet, with the addition 
of the amount expended to June 50, 1905, less depreciation charged in 
net revenue acoount, There has been expended on capital during the 
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voar ending June 30. 1905, £2,396. 16s. 8d. The shares of the 
Altrincham Electric Supply have been taken at рат, as in previous 
years. This concern continues to show satisfactory progress. Ite 
indebtedness to this Company has been reduced during the year by 
£2,265. 8s. 6d. The following resolution, or a resolution to the like 
effect, will be submitted to the meeting, with a view to its subsequent 
confirmation as a special resolution: That the capital of the 
Company be reduced from £961 090, divided into 150, 00 A shares 
of £5 each, 26,436 B ehares of £5 each. аса 25,564 B shares of 
£9. 103. each, to £888,071, divided iuto 150,000 A shares of £5 each, 
25 436 B shares of £5 each, and 23 564 B sbares of 51. each, and that 
such reduction be effected by cancelling paid-up capital which has 
been lost, or is unrepresented by svailahle assets, to the extent of 
£2. 5s. per share on each of the 25 564 B shares which have been 
issued and are now outstanding, and by reducing the nominal amount 
of each of such 25, 564 B shares to ба.” 


CITY OF BUENOS AYRES TRAMWAYS. 


At а general meeting of this Oompanv for the purpose of receiving 
the liquidatore’ account and fixing their remuneration, it wes stated 
that the transfer of the undertaking to the Arglo-Argentine Tramwave 
Oo, had been accomplished most satisfactorily, The anm of 300 
guineas wae unanimously voted to each of the liquidators as 
remuneration. 


WEST LONDON AND PROVINCIAL ELECTRIC SUPPLY. 


The report for the 12 months ending De». 31, 1904, statee that the 
earnings of the Company sre dependent on the business done by the 
Chiswick Electricity Supply Corporation, whose shares the Company 
owns, and the report of the directors with the accounts and balance- 
sheet of thet corporation accompany the present accounts, From 
these it will be observed that during the year satisfactory progress has 
been made by the undertakings worked by the corporation. The 
corporation accounts, after paying interest on debentures and other 
charges, show & profit balance of £2,673, which the directors propose 
to apply to the payment of a dividend at the rate of 44 per cent. on 
tbe ordinary shares, This will be over to the West London 
Company, whose scsounts herewith show a balance at the credit of 
the profit and loss acount in the balance-sheet of £1,953. 4s. 4d. The 
directors propose to spply this amount to the payment of a dividend 
on the cumulative preference shares at the rate of 6 per cent. per 
annum for the year ending Dec. 51, 1900. 


CHISWICK ELECTRICITY SUPPLY. 


The report for the 12 months ended Deo. 31, 1904, states that 
satisfactory progrees bas been made during the year. The business of 
the Oorporstion sbows a steady inoresse, and to meet this extensions 
have been made from time to time. During the year £10 937. 10s. 9d. 
has been expended on capital account for new machinerv, mains, etc. 
At Ohiswick at the end of 1904 the equivalent of 29 658 lamps was 
wired to the mains, as compared with 25 159 at the end of 1903, and 
at A stwyth the equivalent of 11,902 lamps, as compared with 
11,286. Obiewick being a rapidly growing distiict, there is every 
reason to believe that the rate of progress indicated by these figures 
will be fully msintsined, During the yea: the capacity of the Ohiswick 
generating station was increased by the addition of а new BOO-h. p. 
generating set. The station can now supply 60 000 lamps connected 
to the mains, and ¢ fforts are being made to get the new machinery well 
loaded up without delay. The economy effected by the use of the 
condenser which started working a year ago will be apparent from the 
accounts. The total profit made by the Oorporation for the year 
amounted to £4,370, 19s. 8d. Ont of this sum interest on debentures 
and loans, amounting to £1,615. Ва. 2d., has been paid £184. 11e. 6d. 
hss been carried to depreciation reserve acoount, a balance of £2 675 
being carried to the credit of profit and loss account. This latter the 
directors propose to apply tə the peyment of a dividend on the 
ordinary shares at the rate of 44 per cent. per annum for the year. 


APPOINTMENTS VACANT. 


Premium Pupil, Electricity Works, Oanterbury. See advertise- 
ment, 

Improver, Perth Oorporation electricity worke. 
week. See advertisement. 

Electrical Foreman. Applications to Box P50, Electrical Engineer 
Office. See advertisement. 

Switchboard Attendant. Wages 20s. per week. Applications to 
Корпе, E.ectricity Works, Canterbury, by Oct. 14. S:e advertise- 
men 


Wages 12s. per 


Junior Engineers for a compsnv in the Metropolitan district 
Apply to B. W., Electrical Engineer Office. See advertisement in last 
aue. 

Junior Assistant, Aldershot Urbau District Council elect:icity 
Works, Selay £65 per annum. Applications by Oot. 18. Boe 

ment, 

Assistant for electrical estimating department in large switchworks. 
Applicstions to Box H 2, Electrical Engineer Office. See advertise- 
ment in last issue. 

Electrical Engineer, West Ham Borough Oouncil. Salary £350 
per annum, with annual increments of £60 to £500 per annum. 
Applications by Oct, 12, 


'proprie*órs, mechanical and 


NEW COMPANIES REGISTERED. 


New Arrol-Johnston Car Co, Limited.—Ospita], £100,000. 
O' j ot: to carry on the businesses of ег gineers, eleotrioiars, eto, 
Б. gistered office : Uaderwocd.rosd, Paisley. 

Nelson Patent Lighting Co., Limited.—Ospits], £92 C00. 
Otjeot: to adopt an agreement with J. Blakey, J. Carter. and T. 
Rycroft, and co carry on the business cf gasfi ters, electricians, engi- 
пее, manufacturers of and dealers in electricity for motive power and 
ight, ete, 

Neephone (1905) Limited. — Ospital, £70,000. Object: to 
acquire from the Neophone Oo., Limited, their righte, title, and 
interest, subject to & royalty in favour of Dr. W. Michaelis, in certain 
letters patent for improvements relating to sound-producing and 
recording apparatus, Registered office: 22, Philpot.lane, E C. 

Newport (Mon.) Motor Supply and Garage, Limited.— 
Capital, £3,000. Object: to carry on the business of motor g«rege 
electrical engines в mavufactarers, 

uilders, and repairers of, sg^nts for and dea ers in, motorcers and 
cycles, eto. Registered office: Oambrian-chembers, Oambrian-road, 


Newport (Mon.). 
m 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Paris. —The Post and Telegraphs Department, 15, Rue de Grenelle, 
require tenders for copper and bronze wireand other telegraph material. 
Tenders by Ost. 9. 

Prestwich (Lanos.)— The Urban District Council invite tendere 
for the installation of electric light in their Oouncil Offices, Prestwich. 
Tenders by 12 noon on Oct. 9. 

Chautilly.—Teoders are required for motors, pumpe, and generators 
for the service at the reservoir, Particulars appear in the Journal des 
travaux publics (Paris) of July 20. Tenders by Oot. 12. 

Madrid.—The Publio Works Department require designe for a 
scheme of electric tramways in tbe town, Particnlars from D:reccion 
General de Obras Publicas, Madrid. Tenders by Nov. 27. 

Utrecht. —The Government Railways require tenders for Contracts 
216 219 —for steel plates, tirefonda, bolts, eto, Snecification (le.) from 
2: 9 of Works and Stores, Moroelse Park, Utrecht. Tenders by 

ot. 24. 

Paris —The Oolonial Office, 4 rue Jean Nicot, Paris, require 
tenders for gelvanised irou wire for the Indo-Ohina telegraph service. 
Tenders by Oct. 10. Specification from Iaspeotion Géuérale des 
Travaux publics, room No. 146, at above address. 


Great Western Railway.—The directors of this company invite 
tenders fer the supply of various stores from Dec. 1 next to Nov. 30, 
1906. Specification, with forms of tender, may be ottiined at the 
c foe of the Stores Superintendent at Swindon, Tenders to Mr, G. K. 
Milla, secretary, Paddington Station, London, by Oct. 16. 


Leeds.—The Guardians invite tenders for the wiring and installation 
of subway and underground concentric msine for the electrio lighting 
and power for the pump-hovre and imbecile warde at the workhouse, 
Send names to Messrs. T. Winn and Sons 84, Albion-street, Leeds, 
by Oct, 11, when specification and full perticulare will be duly for- 
warded, Each application must be accompanied by a deposit of 
£2. 2s., which will be returned on receipt of a bona fide tender. 


RESULTS OF TENDERS. 


Grays (Eesex).—The Urban District Council] have accepted the 
tender of Н. Н. Carter, of Grays, at £485, for extension of the electric 
lighting station. | 

Chelmsford.—Two tenders have been received for lighting the 
public streets and public olcck for a period of three or five years from 
March 25. 1906 — v7 , from the Ohe!msford Electric Lighting Co. and 
the Ohelmsford Gaslight and Ooke Oo. The Lighting Committee have 
the tenders under consideration. 

Gloucester. — The City Council have accept:d the tender of 
A. Crane for the supply and delivery at the electricity works, during 
the eneuing six months, such coal as m be required of the kinds 
mentioned and at the following prices: Wimberry small at 10s 74., 
= Royal small at 10s. Ad., and Lydbrook small at 10s. Ad. per 

n. 

Ashton-under-Lyne. —The Electricity Committee have accepted 
the following tenders for (Section A) one 500-kw. D. O. genere tr; (B) 
one water-tube boiler, with superheater, to be worked in oon junotion 
with a refuse destructor ; (О) two suverheaters for Lancashire boilere : 
Bellies and Moroom, engine; Dick, Kerr, and Oo., dynamo; Babcock 
and Wilcox, boiler; W. B. Haigh and Oo., superheaters, 

Accumulators —The A. B. P. Accumulator Oo., Stockton-on-Tees, 
notify the following new contracts: 54 17 plate Stype cells for 
Portishead; 55 seven - pla te 8.type cells for Oheeter ; and 54 11.plate 
8. type sections for Wilmslow, near Manchester. They have also jast 
completed contract: for a number of batteries for Blackpool Wiuter 
Gardens, Handsworth Urban District Ocuacil, Barry Bailwsy Oo., 
Silksworth Hall, Brompton, Ivybridge, and for the s.y. ''Oalanthe." 

Pembroke (Ireland) .—The Electric Lighting Committee cf th 
Pembroke District Oouncil have accepted the following tenders for 
the extensions of the eloct'iciry supply under aking: Cal ender's 
Cable and Construction Oo., London, kO., at £14,624. 18s. Ad., for 
electricity supply mains ; W. Lucy and Oo., Oxford, at £1.132. 10s., 
for arc lampe, pillars, and aooessories; Chamberlain aud Hookham, 
Birmingham, at schedule rates, for house meters; Nalder Broe. and 
Thompson, London, E. O., at £478, for extension of switchboard. 
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BUSINESS NOTES. 


TRACTION. 


Lincoln. —The Oorporation’s newly-electrified trams are expected to 
be ruuniog th'a month. | 

Dundee —Terms ''fairly" satisfaotory to the tramway employé: 
have been agreed upon. 

Bangkok.—Electric tramways were formally inaugurated by the 
Kiog ot Sism on Tuesday. | 

Portemouth. —The inhabitants of Milton have appointed а deputa- 
tion to interview the Corporation relative to an extension. 

Southend, —The Town Council are expected to farther consider this 
week the question of extending the tramways along the sea-front to 
Bhoebu» yoees, 

Glasgew.—The receipts on Monday, the 25th ult , constituted & 
record, the amount beiog £5,884, which was £560 more than the 
corresponding day of last year. 

Derby —The receipte for the nine weeks ended Sept. 23 were 
27,123. 11s. 1d., an increase of 21,855. 16s. 4d. compared with the 
corresponding period last year. 

Dover.—The new municipal electric tramway service was inaugu- 
rated on Monday, the Hon. George Wyndham, M.P., driving the first 
car. The rail: are laid on sleepers. 

London County Council.—A public meetiog, presided over by the 
Mayor of Bermondesy, decided to call upon the local M.P.'s to support 
the Oounty Oouncil’s embankment scheme. 

West of Fife Trams.—The promoters of this scheme desire certain 
modifications in the County Oouncil’s requirements es to permanent 
way. The matter has been referred to committee. 

Wilmselow.—The propos ad scheme fora tramway bstween Wilmslow 
aui Oheadle was under the consideration of the Wilmslow Oouncil on 
IN night. Finally, a resolution approving of the scheme was 

ost. 


Dartford.—Ia reply to à public deputation, which urged that the 
laying of the tramways through the centre of the town should be com- 
menced forthwith, the Mayor stated that steps were being taken to 
expedite matt ro as much as possible. 

Berlin.—The Great Borlin Tramway Oo. has unanimously sanc- 
tioned a proposal for the conceesion of the service into an underground 
system in certain streets where the traffic is particularly heavy. The 
coat of the change is estimated at £5,000 000. 

Ramegate.—The Board of Trade has fixed Friday, the 13th inst., 
as the date of the a^journel inquiry into the Bim*gate tramway 
accident of Aug. 3, when a tram went over the Eset Cuff. The inquiry 
was afjourned for the evidence of the driver, who was too severely 
injured to be available, 

Motor 'Buses —The London aud District Motor 'Bas Oo. are 
beginning their first service this week, and all the company’s conduc:ors 
and d іғеге will be dressed in uniform. The first s:rvice will be 
between Ohariog Oross and Putney, vid Leioester-equare, Piccadilly- 
clr м Hyde Park-corner, Kuightebridge, Brompton · roa 1, and Falham- 
том. 

Potterles Electrie Traction Co.—At the meeting of the Stoke 
Town Oouncil lest week it was decided to take immediate steps against 
the Potteries Elec t cio Traction Oo. to compel them to carry out their 
obligations with reference to the alterations to the roadway in Church. 
street, and as to the making.up of the highway at the Trent Vale 
light railway extension. 

Leeds,—The Oorporation have substitated half-mile for two-thirds 
of a mile stages in connection with jd. fares, the longer distance being 
unprofitable, Having regard to the low fares charged over the system, 
the Oorporation consider transfer tickets inadvisable. The Morley 
Town Oouncil are understood to be negotiating with Leeds for an 
extension of the latter's eystem, 

Barcelona Tramways.—The company notify that notarial 
transfers of heir concessions have been executed, and that the instal- 
ment of £245,000 has been psid to the company. The company have 
given notice to redeem the 44 per cent. debenture stock, and have set 
aside £50,C00 to meet the 5 per cent. debentures (1888). Proceedings 
will in due course be taken for voluntary liquidation. 

Lanes and Yorks Railway.—Steim trains will shortly disappear 
from the Liverpool-Sout: port section, An electric battery station has 
jast been erected at Hall- road. There are four of the station baild- 
inge between Liverpool and Southport, two of which, situated at 
Hall-road and St. Luke's, are in operation, while others, at Great 
Howard.street and Freshfield, are nearing completion. 


Bournemouth. — The ргорсв d to institu e а Sunday servic» app2ars 
to have aroused considerable op;o:ition. ani a committee hss been 
appoirtsd, ple i ged in the interests aud welf ere of the borough, to 
the maintenance of ts best asset, a quiet Sandsy, earacstly to support 
at ths fortho-mir g muni іра! el-ction those can tid»tes who promise to 
maintain tbe present s'x days’ s»rvioe in the borough." 


Wednesbury and Dariaston — After being closed for nearly two 
years the tramway betweeo Wednesbu:y and Darlas:on was reopened 
last week for passenger traffic. and the appearance of the electric cars 
in place of the old steam trame evidently gave general satisfaction. A 
throvgh service is in operation between Darlaston and Handeworth. 
Arrar gemente t» reopen the Dadley section are being proceeded wiih. 


South Shields. —At ihe meeting of the Tramways Committee the 
town clerk reported that replies hsd been received from 37 tramway 
undertakers, of whom 24 have appointed an independent official as 
tramways manager, and 15 combine the managership with the office of 
electrical engineer, The committee, after a long debate, decided by a 


msjority of seven to five to adhere to their former decision to recommend 
the Corporation to combine the two offices. 


Meywood.—The work of reconstructing the tram track is now pro- 
ceeding steadily towards the centre of the town. From Heap Bridge 
to Boohole Farm the track is practically completed, but there is a 
break from the farm to the Towler Ion, where the new lines require 
laying. From the Towler Iun to the Brunswick Hotel the old track 
has been lifted and the new lines laid, and the paving has been finished 
up to the neighbourhood of Wrigley Brook. 


Wemyss.—At a meeting of the Kirkcaldy District Committee a 
letter was submitted from Mr. Sellon, the engineer, suggesting that a 
meeting should be arranged with him for the purpose of sg eeing to 
certain details, including accommodation for road sorspinge, in con- 
nection with the Wemyss tramway scheme, Oouncillor Prentice 
thought the Roads Огт mittee shonld send their su кыш to Mr. 
Sellon, and if he could not sgree to them they could meet him and 
discuss the matter, This was agreed to. 


Newoastle. —The total revenue of the Corporation tramways in the 
pess year amounted to £197 493, and after meeting working expenses 
the groes profits are £71.165. The net balance, after providing for 
various charges, ie £9 964. The number of car miles run is 4 326 158, 
and the passeng-rs numb.red 45 069 954. The Sandsy traffi: realised 
£18,910, an average of £356 per day. The werk day traffic was pretty 
uniform, bnt the average reosipts on Satardays were £838. The 
Newburn Urbanu District Council have decided to approach the 
Corporation with a view to the Scotswood line being extended. 


Fatality.—At a coroner's enquiry held on Monday into the circum- 
stances attending the death of a child named Selina Phillips, who was 
knocked down by & tramoar and killed, a witness stated that the cir 
struck her down, and he saw her on the lifeguard. He ran alongside 
and tried to get her by the foot, but shoe rolled off and under the life. 

erd. His opinion was that the driver could not possibly have seen 

er approach, as she was on the blind side of the car. It was а pure 
accident, and the driver did all he could to avert it. The jary returned 
a verdict of '' Accidental death," and added a rider that no blame was 
attributable to anyone. 


Mitcham Light Railways —Oommiitses of the Oroydon Rural 
District Council and the Oarshalton Urban District Council have 
decided, as the result of a joint conference, to recommend that the 
British Electric Traction Uo. be required to provide a wood-paved 
track throughout the route in the two districts ; that in all casee 
where the width of the carriageway between the outer rail and the 
kerb was less than 9ft, бір, the company should be required to wood 
pave the whole width of such carrisgewsy ; and that the cable or 
feeders shonld be laid under track. Also that the t vo authorities 
should consult tcgsther before approving the designs of standarde 
and other details connected with the construction of the lines, 


Belfast. Terme have зеп arranged for the widening of Shore-road 
in connection with the reconstruction of the t amm. The advertising 
contrect has been let for five dede at £2,590 per annum. The over- 
head equipment is almost complete, but it will be a little time before 
the power-house is ready. Probably the system will bein operation b 
the middle cf next month, Ia regard to the delay in the work o 
reconstruction, the contractors, Messrs J. G. White and Oo., etaté 
that if the contract ie complstel within the specified nine months it 
will constitute a reco:d considering the siz) of the undert king. but 
they have been handicapped by material not being ready. They 
intimate that they will ba prepared to treat any claim arising through 
the delay in an equitable spirit. | 

Cost of Tramway Aocidents.—4A special report just itsued 
compares Sheffield, Leeds, Manches ver, Bradford, and Glasgow 
in regard to accidents. At Sheffield it was found that in the ye 
1901 1,722 accidents of all kinds hsppenel with a car milesge o 
5 997,C63, 215 claims were made, and £470 was paid for compensation. 
Ia Braiford for the year ended Mar:h 31, 1905. 1,759 accidents 
occurred 238 claims were made, and £4,60) was paid in compenss. 
tion, with a саг mileage of 5 053. 392. Ia Le:ds £2 000 was paid on 
а саг milesge of 7,044 745 during ths same 12 months, As Glasgow 
£18 000 per annum is psid in insarance against third-party risks ; and 
in Manchester £11.00) was paid for the last 12 months as claims 
with a car mileage of 13,759,071. 

Henley —At the meeting of the Town Oouncil the following report 
of the Works Committee was submitted: ''The extension of the 
Providepnoe-rquare tramway along Ohell. street has been completed, and 
there only remains to ba put in a passing place loop at the janction of 
Leonard-raad. The work of doubling the Broad-streec tramway 
between Victoria-equare and Shelton Ohurch has made good progress. 
The section between Qaeen-street and Viotoris.square will next be 
taken in hand, and the few ohj:sctiors that have been made will be 
met by a“ jastipg the kerbs а few inch-s in the short length between 
Oxford. street and San-atreet. Objections have been lodged with respect 
to the narrow part cf Snow. hill, but hop s are entertained that terms 
will be made satisfactory to the owners. 


Tipton —It is gratifying to learn that the Town Council aud the 
Soutb Sc. ff rdehi:e Tramwaye (Lessee) Oo. have now finally agreed upon 
terms which are as follows: The company uadertake within three 
months from the sealing of the sgreement to eleotrify the line between 
Dadley and the Bulle Head I-n, Princes End, and within the same 
period to reconstruct aud electrify the tramway from Wednesbury 
boundary to the O :ker Hill railway s ation. The intermediate portion 
where the mining euhsidences are now taking place was to be electrified 
and ie one t rueted w:thia 18 months from the sealing of the agreement, 
uuless the Council, in their wiedom, see fit to extend that time, In 
addition, the company undertake to pay to the Ooun:il £150 for the 
watering of the track up t» April 3 next, the sum to be paid in 
advance. The company aleo agree to pay the sum of 9110 per annam, 
which sum was to be paid in April. | 
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Bradford.—4After an inquiry into the general administration of the 
tram ways department lasting over six months, the special committee 


of the Tramways Committee have now issued their report. The inquiry 
was instituted at the express wish of the mansgar (Hr. O. J. Spencer) 


himeelf, in corsequence cf certain criticisms which had been levelled 
at his mansgement. The result is a complete vinjication of Mr. 
Spencer’s administration, for the committee, after а carefn] and detailed 
investigation, and a comparison with other large tramways, unani- 


толеу report thet the Bradford tramways compare favourably, both 
as regards working and organisation, with any other large system in 


the country, The accounts, both as regards income and expenditure, 


they find are 5 when compared with the acoonnts of similar 


systems and teking the Јосе] circumstances into orn«ideration. 


Falkirk —At the meeting of the Town Oouncil ou Monday the 
dispute between the Oruncil and tbe Scottish Central Electric Lighting 
Oo. as to the supply of power for the trams about to be opened in the 

This hes vow been s«ttled by agreement. under 
which the elentric power company psy the O-uacil the sam of £100 


burgh, was discussed. 


towards their legal and other expenses, and the sum of £30 per annum, 
The tremway system will be inaugurated within the rext few дате, 


The compend are at present restricting the care to 18 Of that num ber 
15 have already been completed The cars. e hich have been made in 
France, ате of the double.decked type. and have a halding capa-ity 

passen The high- tension supply of 5 000 volta ‘s trans. 
miit -d to the nb. station,. where it is converted to « pressure of 500 
The contractors for the entire under. 


for 50 gers. 


volta, which is the line voltage. 
taking are Messrs. Bruce Peebles aud Oo. 


Collision.—At the Hvde Borough Police Court last week Thomas 
Eiwards, а car driver, of Stalybridge, was charged with not bringing 


his tramoar to а stande: ill to avoid impeoding danger in Mottram road. 


A witness stated that he was ridiog a horse up Mottram.road, towards 
the arches; he had a halter on the horse, and the rope = in ite 
and saw a 


He tried to take his horse 
out of the tram track, but there was some water on the roadside and 
Witness then shouted two or three times 
to the car driver to pull up, but he did not doso, The car dashed 
into witness's horse, and witnees was thrown through the front window 
of the car. His horse died shortly after the accident. Witnees’s head 


mouth. He was up the centre of the roa 


tramcar coming in the ра direction. 
the horse would not face it. 


ws badly cut, and he was uot able to follow his work properly yet. 


The car was coming at а furious speed. He shouted first time when 
For the defence it was contended 
thst the ocrureace was quite accidental, and it was stated that 
Finally, the Bench imposed a fine 


the car was about 50 yards away. 


def-ndant bore a good character. 
of Бо. 


Torquay.—At the meeting of the Town Oouvoil ou Tuesday, the 


town clerk reported having wri'tsu to the ОЮ убег Electric Traction 


Co conveyirg the resolution of the lest meeting of the Council that 
th y would only approve of the snggested alterations of tramway 


routes provided the company relieved the Oouncil of thair obligstion 


under their sgreement in the event of the Oouncil failing to obtain 


the anneert of the Local Government Board to the proposed loan 


enabling them to supply the current for working the trams. Ia their 


reply, the company stated that the resolution could not be entertained. 


The directors," the letter proceeded, ''had gone considerably out of 
their way to sssist the Oouncil in the very awkward position in which 


they had been placed in re to their prop wd ne # electricity works, 


It was quite clear under 


to the company.” The company would now act strictly in acoordance 
with the terms of the Act. After some discussion the matter was 


referred to committee. The Oouncil have rejected the company's 


application for leave to lay a line along the sea-front, eithetio con- 
sideratione being the reason. 


Presten.—The Oorporation’s official booklet describing the history 
e 


of the tramway system coptsins some interesting information. 
actual reconstruction of the tramways for electric traction, with 


standard giuge instesd of the 3!t. біп. gnge used with the horse 


treme, was commenced on the expiration of the lease to Messrs. 
Harding and Oo., at the end of 1903. Two routes were opened for 
service in tbe followiog June, and in January of this year «n extension 
to the Bowling green Ian was completed, The extent of the sytem 
is 10 54 route miles, partly double and partly single track, this work 
and the overheed equipment being carried out by Messrs, Dink, Kerr, 
and Oo. The Oorporation's generating station t kes a supply of steam 
from the refuse destructor, To Lancashire boilers are at present 
installed in the boiler. house, and the engine-room contains two 300 kw. 
ick-Kerr compound-wouud generators, while there is accommodation 
for another 500 kw. set. The er gines areof the horizontal cross-compound 
type, built by Messrs. Cole, Marchent, and Morley, of Bradford. Each 
generating веб is specially de signed to run for two hours оп a 25 per 
cent. overload, and a mowentary overload of 50 per cert. above the 
normal. Official teet« of the plant showed the consumption to be 
18 251b. t am per indicated horse-power. end 19 5 b, steam per kilo. 
watt. haur m-asared at the terminale of the generators, the combined 
sficiency of the engine ard generator beirg 85 per cent. The cars 
Were built by he Electric Riilway and Tramwav Cerriage W. rks, of 
ton, and 26 of them are m: uated on Brill single tracks with 30 o. 
steel-tyred wheels, the wheel base being óft, For the overhead equip- 
ment, pan and side bracket construction was adopted. Altogether 
Mr. W. H. Tittensor, the engineer and man- ger, has charge of an 
excellent system. 

New American Electric Ratlway.—A Pit's^nrg correspondent of 
the Times writes that the Spokane and Iolsnd Railroad, which use 
for 150 miles through a fairly well-developed part of the State of 
Washin bon, is to be exclusively equipped for that length with electric 
Power for traction purposes. Steam is to be barred out from any 
portion of the line, though for the ordinary шор of passenger 
and goods traffic the line will be operated to connect with other steam 


e Act that the Oonnoil had to supply the 
carrent, but where they supplied the current from was of no moment 


trains, and public 


railways. The step is regarded as notable in that the railroad 
mentioned is the first to decide upon electricity as the sole tractive 

wer. Iu the construction of tbe line, however, there appears st 
rst to have been no leaning towards electrisal equipment, steam 
services being oontemplet d, until a difficulty aroee in the high 


cost of coal in the pert of Washington through which 
line P to run. Thereupon a standard electric railway with 
atan 


equipment pug rem was determined on, and the 
Westinghouse Electric and Manufacturing Оо. hes been awarded 
the contract, The single-phase alterpatiog-onrrent system is to be 
adopt:d, it being regarded as the most economical for long-distance 
transmission of power and as sing with sub-power stations, while 
energy is to be generated from a large water-power plant near Spokane. 
The trolley system is to be used for Operating the locomotives, and the 
ane power-houee only which the single-phase system of current renders 
p seible will suffice for ganeral traction and shuntiog purposes, for the 
lighting aud heating of tbe trains end st- tions, anc for supplyin 
power to the company’s works, The initial cost of the work is named 
at £100,000. The correspondent remarks that the contract is sigvifi- 
cant in view of the tenacious clinging to steam power by the ordipa · y 
American railways and the consequent retarded efforts of electricity 
to obtain any real footing hitherto. 

Croydon.— Ia reference to our note last week, the following is the 
text of the terms ‹ ffured by the British Electric Traction Oo. for а 
renewal of the lesse : (1) An incressed yearly payment of 4 per cent. on 
the expenditure for the time being by the Oorporation ın connection 
with the tramwaye—i.c , a yearly payment at the rate of 7 per cent. 
in place of 6j per cent. as provided in the present lease As the 
expenditure by the Oorporeuon as at Dec 31 last amounted to 
£237 612. 81. 10d., the i:creased percentage represente an additional 
yearly payment of £1.187. 11s. 44. (2) An increased yearly payment 
in respect to road repairs of £160 per mile where the ond paved 
with wood, and £50 per mile where the road is paved with any other 
material, for each mile of single track, and of £200 per mile where the 
road is paved with wood, ana £125 per mile where the road is paved 
with any other material, for each mile of double track. The scale fixed 
in the present lesse ie £100 per annum par mile of route, and the 
yearly payment amounts to £1,076. 193. 61, The increased scale 
represents an additional yearly payment of £1,722. 9з. (3) A farther 
yearly sum equal to 25 per cent, of the net profit reslised from the work. 
ing of the leased lines, such profit to be arrived at afcer charging 7 per 
cent. on the capital employed iu the working of the lines, other than 
that provided by the Corporation, such es the cost of the additional 
cars provided by us. (4) Electrical energy to bs supplied by the 
Oorporation for the working of the le lines, and for lightip 
purposes at the prios fixed ia the present lesse—v z., 2d. per B 
of Trade unit. (5) Tra. way No 20, which is to be constructed br 
the Oorporation under the provisions of the Act of 1902, and the 
farther extensions of the O>rporation’s tramways for which the 
Oorporation have recently obtaivei the sanction of Parliament, if 
and when the Oorporstion construct the same, to be leased on the 
seme terms and conditions as the existing tramways, and the lease 
to be coterminous. (6) The Oorporation to be entitled to inspect 
the books and accounts of the working of the leased tramways for 
the purprss of axe-taining the amount of sny payment to be made 
to the Oorporation under paragraph 3 hereof. (7) The new lesse to 
be for the term of 21 yeare from Jane 1, 1906, determinable at the 
end of ssven or 14 years by six months’ previous notice in writing 
to be given by either side. The company allude to the fact that 
they have obtained powers for constructiog а eystem in Mitcham, 
and point out the advantages to bs derived from working the 
connected lines under one management. 


LIGHTING AND GENERAL. 


Leek.—Mr, Kenneth Faulkner has been admitted as pupil to the 
electrical erg'neer. 

Sutton Coldfleld. —Saoction has been received to the borrowing of 
28.000 f. r ele ouicity purposes. 

Eastbourne.—The Oorporation are about to ley cables for the 
electric l gn tiog ^f H«opden Park and Willingdon. 

Dundee Telephonists.—The Women's Trade Uaion League have 
recently tormed а luca! branch of tel»phone operators, 

Eastern Extension Telegraph Co —The directors have declared 
= interim dividead tor the quarter ended June 30 last of 26. 6d. per 
ehare, 

Gloucester.—Sanction has been received to borrow £11.610 for the 
Lin of the electricity undertaking (extension of bu ldings and 
plant). 

Stirling —After investigation, the recent breakdown has been found 
to be due to an ii jury to the armoured cable caused оу а blow from а 
pickexe. 

Reuter’s Telegram Co.—The directors have declared an interim 
diviaend ac the rate cf 5 рег cent. per annum for the half-year ended 
June 30 l«st. 

Award —The jary at the Liége Echibition has give the Grand Prix 
to : o n' Wireiess Telegraph Ou. for their exhibit of wireless tele- 
graph apparatus. 

Edison and Swan Uaited Electric Light Co.—The directors 
recommend a dividend fur the yesr ended June 30 last of 24 per cent. 
on the A” shares, 

Kettering.—The Kettering Working Men's Olub is now lighted by 
electricity, Messrs. Thompeon and Oo. were the contractors, and the 
cost was about £105. 

Agenoy. —The British Johns-Manville Oo, have been appointed sole 
agents for the MoGillivray system of mergenoy lighting for oars, 
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Aocrington.—The units delivered for week ending Sept. 16 were 
7,241,.a8 compared with 4,200 units for corresponding week last year, 
an increase of 3 041 uvits, or 72 per cent. 

Carriovfergus. —The Lighting Committee have been inst - usted to 
make inquiries as to the best means of lighting the town, and find out 
the coet of an electric plant or new gas plant. 

Portsmouth.—The Horndeen Light Railway Company hive decided 
t^ generate their own carrent and to ran a 20 minutes’ service from 
Oosham to Horncean during the winter months, 


Salford,—Thbe Oouncil have agreed to allow power onnsumers 
(from Jen. 1) to use 16 рэг cent. of their consumption of electric 
current for lighting purpcsss at the power rate. 


Direct United States Cable Co —The directors have revolved 
upon the payment of au interim dividend cf 3s. per share, being at 
the rate of 3 per cent. per annum, for the querter ended Sept. 30, 1905 


Competition.—A competition of electric lightirg and hestiog 
appiratus is being opened in connection with an exhibition to be held 
a Oct, 15 and Nov. 15 under the auspices of Le Batiment, a Paris 
jourral. 

Islington.—An estimate of £80, the oost of providing and laying 
the necessary length of low-tension distributirg main, to meet an 
application for a supply of electricity for power purposes, has been 
approved. 

Worksop —Sanction hes been received to а loan of £3 000 for 
electric light purposes (without an inquiry). The period of 16 years 
has been fixed for repayment, aud an extension to 25 years is being 
asked for, ' 

South Metropolitan Electric Light and Pewer Co.—The 
warrants for the pay went of the interest on the 44 per cent. first 
mortgage debenture stock of thie company, payable on] Oot. 1, have 
been posted. 

.—The Brompton and Kensington Electricity Supply 
Oo. are distributing circulares among their customers in Kensington 
stating that for the purpose of power, heating. and cooking eleotricity 
can now be obtained at the rate of 1d. per unit. 

Gomersal.—An application of the Yorkshire Electrical Distribution 
for the Oouncil’s assent to their application for a provisional order 
authorising them to supply electrical energy at Gomersa! will come 
before a special meeting of the Council shortly. l 

Dunfermline. Тһе Oorporation and the Fife Eleotrio Power Oo. 
are still negotiating, bot the Town Oouncil Oommittee at present 
decline to agree to guarautse a maximum quantity of 50,С00 units 
being taken for the first year at tho rate of 1j i. per unit. 


Hammersmith —The nremises of 18 additional consumers, repre- 
senting а maximum of 378 8.0. p. lampe, have been connected to the 
mains. and seven oonsumers have been dissonnected, the present 
number of consumers taking carrent from the mains being 1,661. 


Spanish Cables.—4As it is considered impossible to further repair 
the Oaoaries саб e the Ministe” of the Iaterior will propose to the 
Ohamber of Depaties the laying of а new cable. Не will likewise 
propose the laying of & new cible betweon Spsiu aud North Africa. 


Cardiff — With regard to telephones, tell.tales, fire-alarms, aud 
elect ic bells at the new asylum at Whitchurch, it has been decided 
that firms named by the architecte with any others suggested by the 
borough electrical engineer should be asked to tender for the work. 


New Address.—The offices of the Midland Electric Corporation for 
Power Distritution, Limited (J. Hardie McLoan, M. I E E., general 
manager and engineer) have been removed from 73, Lichfield-street 
Wolverhampton, to Colmore House, Waterloo.street, Birmingham. 


Falkirk.—Tbe Oounci] have decided to reduce the price of electricity 
for power purposes to 2d, per unit for the first hour per day of maximum 
demand, 144. for the next two hours, and 1d. per unit thereafter, but 
with a mioimum charge of 403. per annum, The new rates come into 
force with the January term. 

Bruoe Peebles and Co.— Au interim dividend hes been paid on 
the original issue of the preference sbares at the rate of 6 per cent. per 
annum for tbe half year to June 30, 1905, and on the recent new 
issue of preference shares at the rate of 6 per cent. per annum for the 
period ending June 20, 1905. 

Maidenhead.—Mains are to be laid to Upper Taplow. The 
following ргіс. з have been agreed to in connection with а prospective 
coneumer—nsamely: for the firet 10,000 unita per annum, 21. per 
unit; for the second 10 000 units per annum, 14d. per unit; and any 
farther consumption at J11. per unit. 

Whitby.— Au electrical exhibition is teing held with the object of 
popularieing the light and promoting the use of electricity in all its 
branches in the town. The arrangements were made by Mr. L. H. 
King, electrical engineer to the Whitby Urban District Oouncil, 
assisted by Mr. J. Hawes, the Uouncil’s assistant elect: ical engineer, 


Brighton.—The ratepiyers' association have passed a resolution to 
the «есй that, in view of the action taken by the Postmaster. General 
and the inconvenience caured to traders by а dual system of telephones, 
the ratepayers’ federation should urge upon the Council the necessity 
„ negotiations for the disposal of the municipal under. 
taking. 

Hull. — The Electric Lighting Committee have decided to lay the 
maius in Victoria - avenue at an estimated cost of £140. The electrical 
engineer, Mr. Bell, has been asked to report upon the advisability of 
laying a cable to St. Andrew's Dock. The agreement which had been 
prepared for the hiring of electric motors from the Corporation has been 
approved. 

London Gezette.—The partnership between Edwin O. Wallace and 
E. H. Watson, electrical engineers, 56, Trinity-street, Leeds, has been 
dissolved by mutual consent, The laat day for receiving proofs in the 


estate of Alexender Holland, eleotrical engineer, trs as the Elec- 
trical and Mechanical Engineering Oo. st 13, Bridgwater street, 
Farnworth, Lancs., is Oot, 14. 

New Firms.—Mr. Н. S. Meyer, M. I. E. E., who for the last five 
years has been the British Thomson. Houston Oo. s chief desigaing and 
consulting engineer for alternating-current work, has resigoed his 
position to open an office in London ss electrical expert aud advising 
eogineer. Mr. John E. Raworth hes opened au office at the Queen 
А опе 'в-сһћатђетв, Westminster, as a patent agent. 


Stock Exchange.—The Stock Exchange Oommittee have appointed 
Ost. 11 special settling day for Babcock and Wiloox’s farther issue of 
370 000 ordinary shares of £1 each, Nos. 550,001 to 8C0,000, and have 
ordered the said securities to be quoted in the offi ial list. The oom- 
mittee have also to'n asked to allow the Indian Electric Supply and 
Traction Oo.'s £125 020 6 per cent. construction debenture stock to be 
quoted in the official list, 

New Atlantic Cable —A Reuter telegram says the cable steamer 
'' Oolonis," which le t Oaneo on Sept. 25 paying out the Oommercial 
Oable Co.'s new Atlantio cable, arrived at 6 p.m. on Tuesdsy at the 
point 187 miles from the Irish coast, where she has t» make her fioal 
eplics between her ocean cable and the cable laid westward from 
Ireland by the steamer Cambria in June lest. This makes the 
Gfth Atlantic cable laid by the Oommercial Оо, 

King's Norton —A special meeting of the Council will be held to 
consider the Electric Lighting Committee’s resommendation that they 
chould be authorised to continue the negotiations with Oalleuder's 
O«ble and Oonstruction C»., Belliss and Moroom, and the Electric 
Constraction Oo. ав to che proposed est«blishment of an undertaking 
ander the electric lighting order, 1898, and to settle with them the 
terme of the agreements to be entered into by the Oounocil with the 
propos ed new company. 

York.—A scheme for lighting Gillygate, Osstlegate, Fishergete, 
and Fulford-road (as far as the berracks) with electricity in place of 
gas will come before the next meeting of the Lighting Oommittes. 
The elestric mains for this scheme have already been laid, and it is 
proposed t» use enclosed arc lamps, A scheme for converting the ges 
lamps in Soarcroft.road and Biehopthorpe-road (ае far as main extends) 
into incandescent electric of the same candle-power as the pressnt gae 
lamps is also under consideration. 


Derby. — Тһе Е озі Lighting Committee in their last report recom- 
mend a further reduction in the sliding soale of charges for the supply 
of electricity by 41. on each item. as follows: not exoeeeding 2 020 
unite per quarter, 441, ; over 2,000 unite and not exceeding 3.000. 
444. : over 3.000 and not exceeding 4,000, 44. ; all quantities over 
4,000 unite per quarter, 331.; aud to reduce the charges on the 
maximum demand ws em trom 61. for the first hour and 3d. afcer- 
wards to 61. for the fitst hour and 24d. afterwards, 


St. Marylebone.—It is enticipatsd that the whole of the 6,000 
consumers in the S:. Miryledone district will have been transferred 
from the sys‘em of the Metropoliten Electric Suop'y O». to thst of the 
Borough Oounal'« by the beginning of 1996. The whole of the district 
at the present tims is baing supplied with both continuous and alter- 
nating current at pressures varying fom 50 to 240 volte. The whole 
of the consumers’ 1astsll«tions have beea overhsuled, aud the conver- 
sion of the pressure to 240 volts continuous current is being proceeded 
with as rapidly as possible. 

Buncrana —Tbe Banorana Electric Supply Oo.'s undertaking wes 
opened vesterday. The stat oa engineer-in-charge is Mr. John К. 
Swan. In connection with the carrying out of the contract the 
following: were contract ra: engineers—hydranlio and power, Ў 
James Е. Maryon, O. E., London; electrical, Mr. Lewis J. Lawless, 
A I. E. E., Dublin; engines, turbioes and steel - pipe line supplied 
by James Gordon and Oo., London; dynamo, motor and 
balancer sep by Orompton end Os., Ohelmeford; switchboard 
and resistances by General Electric Oo., Witton; power-houss 
buildings erected by Mr. Humphrey Oampbell, Buncrane. Th: 
engine- room contains two direct-currant L ffl] water - turbines 
aud continuous-current shunt-wonnd generators, The turbines are 
designed to develop 65 b. h. p. on the coupling when working under a 
head of about 60't., the water b-ing conveyed from the upper level by 
means of riveted 8 e · l piping of 28in. internal diameter. The dynamos 
are of Messrs. Orumpton’s four.pole type, having self-oiling ring 
besrings aud carbou brushes. The sets run at а speed of 780 r. p. m.. 
and one of these duplicate sets will be sufficient for dealing wth the 
present lighting requirements, the second bing held in reserve for 
immediate use in the eveat of anything goiog wrong with the 
other turbine or generator. The едліршецё also comp-ises a дав. 
engine capable of working up to 75 b. h. p., and а third electric 
generator arravged for belt driving from the gas- engine or mill turbine. 
The engine is by Mesers. Grice, of Birmingham, arranged to work with 
suction gas supplied from a special producer plant contained in a com- 
partment аб) ining the engine room. The distribution of the electric 
energy for the pu>lic and private lightiog is by means of bare copper 
cables, carried overhead on poles spaced about 130ft. apart. The 
service is carried out on the three-wire system at 235 volte between 
either mains and the neutral conductor, the maximam voltage between 
the outside wires being 470. Ad ind: pendent eervive is provided for the 
street lam; s controlled directly from the ppwer- house. There are five arc 
lamps, bes ds a large number of smaller lamps, v rying in power f om 
80 to 50 candles each, for the less import ent positions, Tho +t-eet 
lampe are ia all cases enclosed in watertight lanterns, mounted on 
brackets fix -d to the poles carrying the overhead cibles, end each lamp 
wiel be protected by a fase to cut out the fitting in case of any fault in 
the lamp sockets or connections, House connestions are made by 
means of overhead service lines leading directly from the nearest con- 
necting point to insulators fixed on the consumers’ premises, and 
connection inside each house is carried out by means of special esble 
eonnecting the eource of supply with the wiring contraotor’s cableg, 
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Handsworth —The formal opening of the electric lighting station 
in Piers-road will take place on Monday, when Sir A. B. W. Kennedy, 
the consulting engineer of the works, will give an acsount of the 
undertaking. Dr. A. T. Holdeworth, chairman of the Oonnoil, will 
unveil а bronz) tablet fixed to the front of the building recording the 
date of opening. Afterwards O»uncillor Fred Tibbitts. chairman of 
the Parliamentary and Electric Supply Oommittee, will unlock the 
door of the principal entrance and de.:lare the building open, and Mrs. 
Tibbitts wilt set the machinery ia motion. 


Dudley.—The electrical undertaking has now been runriog about 
five yeers. It p:ovides current for the tramways, for several factories, 
and for the lighting of the main thoronghfares of the town and of 
many private residences and shops. The works and distributing plant 
has cost nearly £80,00J. After provision had been made for principal 
and interest, there has remained every year a profit of a few hundreds 
of pounde, which have been placed to a reserve fuad. An inquiry has 
been held into the application of the Тожа C.uacil fer sanction to 
borrow £21,0CO for purposes of their electrical uudertakir g. 


Southwark.—The Electric Light Oommittee reported at the last 
meetivg of the Borough Council on a communication from the Ei«otric 
Contractors Associauon on the powers sought t» be given borough 
c;uncils to wire and fit consumers’ premises for the vos» of electrical 
energy. Аз cur readers are aware, the clause giving such powers was 
struck out of the County Oounoil (General Powers) Bill last session by 
the House of Lords Oommittee after having passed the House of 
Oommons. The Council adopted a recommendation that the County 
Council be urged to insert the clause in their next General Powers Bill. 


Aston.—The second anniversary of the opening of the electric power 
station was celebrated last week. Аба dinner the (hiirman of the 
Electricity Committee (Councillor A. E. Godrich) said that whilst the 
number of unite sold in August, 1904, was 78,432, it had grown to 
118,616 unite in August of the preseut year. The prise they charged 
f righting purposes was lower than any other place in the cour try. 
Toey charged for lighting pu- pose“ a maximum of 23 і. per unit, and и 
minimum of 241. per unit, less B per ceat, if the amount was paid 
promptly. Subject to the approval of both Councils, they had arranged 
to supply electrical energy to Erdington. 


Elstead.—The Hambledon Rural District Couuoil have been dis- 
cussing a proposal uader which the highways would be lighted by lamps 
affixed to the telegraph poles. The suggestion comes from Mr, A. 
Alien, who contends that the authorities by placing very large timbers 
as p for the telegraph aud telephone services were shutting out the 
light of tbe roads, and he thought both the main and the dis triot 
roads should be lighted, and that the authorities that were erecting 
the poks should be asked to light, if not every second pole, every 
third one, He thought that the Couuty Ооцосії, who ce ived great 
revenue from motorists and vehicular traffic, and the postal authorities 
might help them ia the matter. 


Foohabers,—The water power to generate the electric light for 
Gordon Oastle and Fochabers was turned on on Tuesday by the Duke 
of Richmond апа Gordon. Mr. Morgan, the Glasgow maneger of 
Meesrs. Gorham and Drake, the electrical engineering firm who have 
the contract; Mr. Miles, the resident manager for the firm; Mr. 
Ritchie (of Mesers Oarrick and Ritwhie, Edinburgb, who have had the 
building up cf the turbines) attended. Tae sluice gates are at the 
head of a canal which is a mile long, and leads to the power-house. 
After the sluic«s were shut and those conveying the wet -r on to ihe 
turbines raissd, the Duke turned the lever in the power-house, which 
let the water on to the turbine, the dynzmo instantly revolving. 


Guernsey.—Sir Henry Giffard, President of the States, on Tuesday 
inangurated the new multiple switchboard, forming a principal part 
of the extensive improvements of the central exchange of the municipal 
telephone department, and carried out at a cost of £2 6C0. Mejor- 
General Mainguy (chairman of the States Telephone Oouncil), Oolonel 
Bird, and others attended. The new switchboard was built by the 
Taternational Electric Oo. to the special design of Mr. A. R. Bennett. 
It enables each operator alone to connect any two subscribers. Tae 
Guernsey municipal telephone now numbers nearly 1,£0) suts wibere, 
being ia pps of one telephone to every 28 iv hebitants agains: one 
in 70 in London, and one in 40 in Glasgow. Although the charg s are 
low the department has made an annual profit since its formation over 
and above tbe amount required for interest on capital, provision of 
sinkir g fund, eto. 

Lamp Testing.—The Westminster Electrical Testing Labor:tory 
(the E cotrical Testirg Laboratories, Limited), \York-mansiop, York. 
street, Westminster, have published а new sale of fees. This ів 
prefaced with some general remarks, in the course of which it is stated 
that incandescent lamps оо life test are run on а circuit tskir g eu- rei t 
frem the Westminster Electric Supply Oo.’s mains. The voltage is 
kept almost absolutely constant at 200 volts by means ofa specially 
designed automatic regulator. The recording voltmeter, which is 
maintained always on the circuit, shows that the voltage never 
rises more than 1 per cert. above 200, and this amount only for a 
minute or so at a time whilet the regulator is coming into action. 
An excess pressure cut out which can act quickly ie conreoted to 
the circuit, to act as a safeguard to the lamp io the event of a very 
sudden rise of voltage occurring, against which the automatic regulator 
might not act ec ffi sentiy qu ckiy, For lampe taking more than 2)0 
volts, cells are added to the circuit to make up t> the voltage required. 
100.volt lamps sre arranged in two banks in series, and are con- 
nected to balancing cells, which are capable of maintaining the 
balance of the voltage should a lamp fail. 


Venezuelan Cable.—The Globes New York correspondent wires 
on Oct. 3 that the fact that the French ambassador and President 
Roosevelt had a 20 minutes’ talk that day appears to be the only 
foundation for the announcement that Franco-American action of a 
drastic character is about to be taken against Venezuela, It is asserted 


now on behalf of Presid:nt Castro that if the company and the 
Government had been allowed query to arrange matters the price to 
be paid for the company's land lines would have been settled by mutual 
concessions weeks ayo, aad then the Governmen» would spontaneously 
have allowed the compsny two more coast stations, and an office in the 
capital, But according to President Castro, the gooi diplomats 
stepped in snd spoiled everything. This display of benevolence seems, 
however, to be overdone. The compiny concession was granted in 
1887, the first cable was landed the foil: wing year, and there have 
been corstant troubles ever since, iacluding a period of thre ye ire 
daring which the Venezuelan Government prevented the company trom 
doing any business whatsoever. A dispatch from Caracas of M. nday's 
date says the French Oable Oompspy, pending the агіта] of ita 
commissioners from Franoe, has consenied to the closing «f its ‹ oes 
at Oaracas and ор the coast. Mr. Calhoun, the special United States 
commissioner to Ven: zuela, has sailed tor home. 


Hanley.—The Ooventry Town Oouncil are endeavouring, in con- 
jonaion with the local chamber of commerce, to s ck increased 
facilities in the public telegraph service, partionlarly in reepect of the 
provision of a continuous day and night and Sunday service, both for 
ihe receipt and delivery «f telegrams, being of opinion that sach a 
ser vice should be established in all towns with а population exceeding 
60,C00. A resolution in favour «f a continuous day and night and 
Sunday telegraph service being c tablished in all county borovgha has 
been confirmed. The Board of Trade have spp'oved of the Ccuncil es 
undertakers of the Hanlsy Eleotric Lighting О дег, 1891, connecting 
the inter-conductor of their high-pressnre maius with earth and the 
connection with earth of the intermediate conductor of the three-wire 
system at the new post office, their approval to bs revcked or varied at 
avy time. ‘The Board aleo approved the supply of power up to 
150 hw. in underground suo-stations of street boxes. An application 
fur an elect-ic motor of 74 h. p. on the hire-purchase terms hes been 
sgreed to, the terms of payment aggregating £33. 10:, spread over 
two years, and a motor wii] be o-dered for the purpose f. om Mesere, 
Brocke, of Huddersfeld. Further applications were rc ived which 
will probably be dealt with from t ok. The Electric Lighting Com - 
miit:e are considering a report in which the elestrical engineer stated 
that he had carried out some experiments on street-lighting, and that, 
wih a view to improviog the eff ot of the lampe in E ruria road and 
Victoria-road, he recommended that silvered glass reflectors be fitted 
to such Jampe as а charge on the lighting rate, in consideration of the 
electricity department providiog two lamps instead of one, maintiinicg 
same and supplying the extra eleotricity required without change 
in the current prices paid per post for the public incandescent lampe. 


Tanbridge Wells.—The Town Couccil on Wednesday cons‘dered 
а proposal made by Oouncillor Woollan for the sale of the munisipsl 
electric hight undertaking to a company. The reasons advanced for 
this course were that the concern rever had paid, and was never likely 
to do во, It was pointed out by the propos r of the resolution that 
the genera] body o: rstepsyers, whose oredit was pledged for £80,000, 
were not likely to gun a single farthing by the working of the von: ern, 
and there was always the possibility of it becoming a charge upon the 
rates, Ia h's opinion it had reached the limit of its profit earning 
capacity, and whiht copsamers were g:umb ing at the high rates 
charged, there was no way by which tbe prices could be reduced 
without entailing s call upon the rates. If the concern were sold to 
a company, it would be developed in а way that the Oorporation could 
not до, and consumers would benefit by getting a better light at а 
сзепрет rate, and the ratepayers would be beter off because а larger 
ete ff of men would be employed than was the case at the pres nt time. 
Municipal trading was bad, and the want of suo ess in regard to the 
Tunbridge Welle el-ctric light wis a clear proof of this, Although 
the accounts showed that a small profit hed been made, the arrange- 
ments for the repsymeat of the loan were open to question, and there 
was no depreciation fund at all. Judged from on ordinary business 
stsndpoint, there would be а los; of £4,000 а year instead of a profit 
of £700. Several membe's spoke strongly against the proposed sale, 
and pointed out that the undertaking had made satisfactory progress 
from the first. It had paid £16,000 cff the loans account, contributed 
£3,C00 to the rates, and had a reserve fuad of 24 000. Is had not 
ссв the rates a single farthing, and was never likely to. Ia it the 
town possessed a valusble monopoly, whi h it would be folly to part 
with. Alderman Robb, the chairman of the Lighting Committee, 
ssid, although convinced that municipal trading was a curse to the 
country, he would be lacking in his duty to thc ratepayers if he did not 
tell them that they had a very veluable uadertaking, Ic had pro- 
greased every year, but it might have done more if the Council 
hid teen more sympathetic towards the recommendations of the 
Lightirg Committee. If it was worth keeping at all, it ought to 
be pushed fer all it was worth. He stiongly opposed any sale at 
the present time. Oa a vote being taken, the Council decided by 
17 votes to 7 not to sell the undertaking, 

Wireless Telegraphy.— Ihe Gesellschaft für drahtlose Telegraphie, 
Berlin, report the following work at present being executed by them. 
Holland: The Datch military authorities are at the present time 
making mar«cuvre trials with traneportable at tions, and, if satis- 
factory, a numter of military statione will be orderd for their 
colonies. Several stations of 180 km. lange have been ordered, The 

lace of erection is at present unkcown ; presumably they are required 
br warships in the Dutch Eset Indies, Norway: Two stations have 
been installed on the Lofot:n Islands. Turkey: The two large 
stations—viz , Rhodos, in Avia Minor, and Derna, in North Africa 
are nearing their comple tion, and will most likely be taken into opera- 
tion in a few weeks, although somewhat great difficulty bas been 
experienced on account of a lack of a sufhciently experienced staff. 
Peru: Three engineers who have been on the way with the two 
stations to be installed in the interior of Peru six ce Feb. 6, 
have only just arrived in Masisea and Puerto Bermudiz, after 
having met with great difficulties in the transport of the machines 
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and iron towers, This transport, on account of the low level of 
the water and the many cataracts, had to be effected principally in 
open boats, the main citfioulties being now, however, overcome, The 
erection of the stations will, tLerefure, be taken in hand in the cotrae 
of the present month, Brazil: Ia August of the present year the 
Brez lian trsining-ship ‘The Ве. j min Constan" arrived in Oherbourg, 
on which occasion complete Tel-funken apparatus were installed. 
Germany : The Reichspost (G , vernment postal service) has, as is 
well known, been engaged for some time with experiments in wireless 
tilegrephy. Two experimental stations ''system Telefunken having 
been erected in Berlin, and the results obtained by the эзше having 
ved that our syst:m fulfils the high requirements of the Imperial 
Post, the official stations between Borkum Rift lightship and the 
lighthouse at Borkum were installed. The establishment of a con- 
nection between the Borkum lightship and the naval station at 
Heligoland was also carried ont. Tne erection cf а large station which 
it hed been intended for a long time to build for the purpose of 
controlling the whole of the North Ses, was aleo taken in hand. 
This station is now being installed at Norddeich, near Emden, the 
prelimiaary work— viz , the foundations for the towers, the erection 
of the station house—having already во far progressed that the build. 
ing of the fonr iron lattice towers of 60m. to 70m. high, and the 
powing down of the machines, can now be commenced. Switzerland : 
he Swiss War Department are installing at the preceot time two 
wirelees telegraphic stations—eystem ‘ Telefunken "—for the inter- 
communiostion of the fortresses of Rigi-Scheld«gg and St, Gotthardt. 
This department has also purchased from the Gesellschaft für drahtlose 
Telegraphie m. b. H., Berlin, several portable atations, whioh are 
regarded as especially practical for mountainous country. 


— 


PROVISIONAL PATENTS, 1905. 


Верт. 25. 

19849. Improved magnotio apparatus for ad purposes 
Gustaf Oharles Lundberg, 477, Liverpool-street, London. 

19345. Improvements in holders and connections for eleotrio 
incandescent lampe. John Robert Quain, 6, Waterford- 
road, London. 

19355, Improved means for automatically oporating gas or 
other valves or electric switches at predetermined 
times. Arnold Hare, 111, Hatton-garden, London. 

19368. Improvements in brush-holders for dynamo-eleotrio 
machinery. John Herbert St. Hill Mawdsley, Norfolk 
House, Norfolk.street, London. (Complete specification.) 

19372. Electrically-operated electromagnetio valves. Walter 
Oi ffad Northcott, Eyre, Ooote Townsend, and Egmont 
Charles Hoegeratalds, 5, Great Winchester-street, London. 
(Oomplete specification. ) 

19379. Process for the production of incandescent filaments 
for electric incandescence lamps The Deuische 
Gargiiucht Akt.-Ges. [Auer Ges.] 322, High Holbcro, 
London. (Date applied tor under Patente Act, 1901. Jan. 17, 
1905, being date of application in Germany.) (Complete 
specification. ) 

SEPT. 26. 


19425. Improvements in and relating to electro-capillary 
apparatus. Erneet Oldenbourg, 61, Ohancery-lane, London. 
19447, A new or improved connectors for electric conductors. 
Edward Wilmer Hill, No: folk House, Norfulk-street, London. 
19483. Improvements in hydraulic lifts electrically operated. 
Edmond Meyer Tudor Boddam, 23, Ssverneke-rcad, London. 


Skrr. 27. 

19495. Improvements in electric radiators or heaters 
Sherard Oowper-Ooles, 82, Victoria-street, Weetmics er, 
London. 

19504. Improvements in trolley pole controllers, Andrew 
Lafayette Prentise, 18, Southampton - buildings, Оћаосегу- 
lane, London. 

19545. Improvements in and connected with electric meters, 
John Mesny Tourte), 55, Oannon-streer, London. 

19551, Improvements ia electrical time switches, Edward 
Du Boie, Norfolk Hous-, Norfolk-street, London. 

19553. Improvements relating to telephones especially 
adapted for the use of partially deaf persons. Ceci! 
Nathan and John James Leyland, 322, High Holborn, 
London. 

19554. Improvements in indicating or checking devices for 
use ia connection with telephones. Henry Brown 
Sredu sud Frank Morris Elliott, 6, Lord-street, Liverpool. 

19561 Improvements in electric aro lamps. William James 
Davy, 40, Chancery-lsne, London. 


SEPT. 28. 

19568. Improvements in  eiectrically-controlled semaphore 
signals for railways. Frank Bath lomew Н 1с ano 
dri Walls, Telegraph Department, Midland Railway, 

erby. 

19603, Improvements in and relating to automatio electrical 
cirouit breamers, Orompton and Oo., Limited, and Robert 
Oharles Harris, 55, Chancery-lane, London. 

19616. Improvements in electric batteries. 
173, Fleet-atrest, London. 

19631, Improvements in primary electric batteries. 
Ohristensen, 40, Ohancery-lane, London. 


Georges Sohauli, 


Maj в 


19033. Improvements relating to sockets for holding electric 
lamps and the like. Frederick Millinzton, 228, High 
Hol огр, Lond: n. 

19638. Process for the electrolytic production of oopper. 
Jobannes Albe t Wilheim Borchers, Fraiz Emil Сй her, 
end Paul Rudelf PFrapkf, 55, Ohancery- lane, London. 
(Date applied for under Patents Act, 1901, Oct. 4, 1904, 
being date of application in Gei many.) (Complete 
specification.) 

SEPT. 29. 


19057. Electric transformer controller. George Tilden Hanchett, 
De Witt Clinton Oonkling, and John Edward Winn, 57, 
Barton-arcade, Manchester, (Oomplete specification.) 

An improved form and method for holding and 
insulating flexible oords and wires in connection 
with electric lampholders and ether electric 
appliances. Frank MacCallum, 61, Piccadilly, Manchester. 

19684. Improved means of attaching and detaching the 
reflectors of electric lights. Welter Bell, 4, Sc, Ann’s- 
equsre, Manchester. 

Improvements in electric lighting apparatus for shop- 
window lighting and the like. Henry Langdon 
Vickery, 5 Budg . row, London. 

Improved replacement action for intercommunication 
telephones. William John Rosch, 5, Palmer-street, West- 
mins tr, L ndon. 

Improvements in or relating to electric aro lamps. 
André E, Blondel, 111, Hatton-garden, London, (Complete 
specification. ) 

Improvements in reflectors for electric aro lamps. 
Milton Victor Ely and Edwin Rudolph Grote, Worple-road, 
Wimbledon, Surrey. (Complete specification. ) 

Improvements in or connected with heads for 
electric tramcars or the like, Frank Hewer, Birkbeck 
Bank-chambers, Southampton - buildings, Ohanocery - laue, 


London. 
Szrt. 30. 


Improvements in road vehicles. The British Thomson- 
Houston Company, Limited, 83, OCannon.street, London. 
(Allgemeine Elektricitáts.Ges., Germany.) (Complete speci- 
fication.) 

Improvements in insulated belts for eleotrio tramway 
systems and the like. Jemes Haydock and Thomas 
Smith Jones, Penny Bank-ohambers, Halifax. (Complete 
specification.) 

Improvements in or relating to electrical fuse or 
cut-out boxes. Robert Rumney and Henry Hepher Bishop, 
Birkbeck Bapk-chambers Ohancery-lane, London. 

Improved device for strengthening telephone currents. 
Fiauz Oprendek, 7, Southampton-buildinge, Ohanoery-lane, 
London. (Complete epecification, ) 

Improvements in or connected with means for support- 
ing and insulating overhead conductors for electric 
tramways or railways. Frank Hewer, 221, Birkbeck 
Bank-chambers, Southampton-buildings, London. 


19080. 


19098. 
19706. 
19713. 
19719. 


19746. 


19758, 


19758. 


19816. 
19819. 


198323. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Oct, 19. 


1904. 


20877. Magnetic separators. Goodwin snd Hollidge. 

21902. Dynamo-electric machines. British Thomson- Houston 
Company, L mited. and Ulinker, 

Electrical measuring instruments, Fricker, 

Electro-capillary apparatus, Armstrong and Orling. 

Electric control systems particularly applicable to 
electrically heated and propelled vehicles. British 
Thonson-Houston Company, Limited. (General Electric 
Ocm pany. ) 

Electric device adapted for circuit closing, indicating, 
power transmitting, and other purposes, Anders and 
By pg. 

Electric time switch or contactor. 

Electro - mechanical 
Bonn‘ksan. 

21900. Electric brakes or interruptors and means for operat- 
ing the same. D: vis. 

Vapour electric lamps, rectifiers, and the like. 
British Thomson-Houston Company, Limited. (General 
Electric Oompsny.) 


Electric lighting of railway carriages and the like, 
Imray. (D-nham.) 

25630. Systems of control for electrically-operated doors. 
British Thomson-Houston Oompsny, Limited. (General 
Electric Company.) 

Seals for vacuum tubes, British Thomson-Houston Oom- 
pany, Limited. (General Electric Company.) 

Electric projecting lamps chiefly for enlarging and 
projecting lanterns. Kamm. 

Dynamo-eleotrio machines. British Thomson-Houston 
Compsny. Limited. (General Electric Oompany.) 

Electric fire-alarm and like cironits, Abrahamson. 


93097. 
$3109. 
$3816 


23971. 


24030 
21433 


Jones, 


synohronisation apparatus. 


95276. 


25524. 


25634. 
25708. 
25730. 
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25908. Apparatus fer the distribution of electric current. 


Atkinson. 
1905. 


494. Working of single linss of railway on the electric staff 


or other electric systems. Jacobs. 


1281, Devices for use in controlling polyphase and monc- 
phase alternating.current motors. Siemens Bre s. and 


Co., Limited, and Berry. 


2190. Starting 
Holmes, Holmes, Holmes, and Holme». 


10047. Electric cables. Smith and Granville. 


International Convention, Sept. 15, 1904.) 
10553, Electric arc lamps. Weedon. 
I. terne ti nal C nvention, May 20, 1904 ) 
11169, Carbon-holders for arc lamps. 
Limited, (Schuckertwerke, G. m. b. H.) 


11829. Device for lowering the vacuum of X-ray and other 


vacuum tubes. О. ts r. 
Secondary battery plates Hubbell. 


18381. Electrodes for electric arc lamps British Thomson. 
(General Electric Compo ny.) 


Aerials for the transmission and receipt of electro- 


Houston Company, Lin.ited. 


magnetio wave energy. Fes enden. 
Telephone attachments D, mico. 


flbiebing same. Me Don 1и. 
International Оо. уеоліоо, Nov 2, 1904.) 


Schucke:twerke, G. m. b. Н. 
national Convention, Feb. 25, 1905.) 


awitches for electric motors. 


. Single-phase alternating-current moters. 
Ву, nska E«ktrisxa Aktiebolaget. (Date applied for und г 


Cletwortby, 


Alim áora 


(Date applied for uncer 


Siemeos Bros. and Co, 


Electric lamp bulb and method of and apparatus for 
(Dats applied for unde 


Means for supplying and outting off ourrents of high 
potential to and from oonduoting lines. 
(Date applied for under Inter. 


COMPANIES' STOCK AND SHABE LIST. 


Name, 


Commereial and Industrial.— £ 


Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-7 1 
Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-125,000 1 
British Insulated and Helsby Cables, Ord., 1-100,000. ..... 5 

—— 6 per cent. Cum. Pref., 1-100,000 5 


8 


«о» зо вт= вте» ef . е 


——— 4} per cent. Mortgage Debentures .............. co 


British Thomson - Houston Co, 44 per cent. lat Mort. Deb. 100 


Stock, Red. 
British Westinghouse Elec. and Manuf. 6 per cent P. el., 


€*9206€6928$0202602322€9892€6296€€4«9»922402929292422929282922a822999 


— —— per cent. Mortgage Debenture Stock .......... 100) 

Brush Electrical Engineering, Ordinary, Nos. 1-105,731 2 
Non. Cum., 6 per cent. Pref. .................... 

— — 4} per cent. let Debenture Stock ................ 100 

—— — 44 per cent. 2nd Debenture Stock................ 100 

Callender's Cable, Беһепфигев............................ 100 

——— Ordinary ...................................... 5 

——— $ рег cert. Pref. ................................ 5 

Crompton and co. eu> 3 

——— 5 per cent. Debenture s 10) 

Edison and Swan United, A“ Shares, 1-99,261 .......... 3 

——— * A" Shares, 01-017,139 ........ 5 

5 per cent. Debenture ss 100 

4 per cent. Deb Stock, Red. .................... tuU 

Electric Construction, Nos. 1 to 112,100.......... ...... 9 

7 per cent. Cumu:ative Pref. .................... 2 


4 per cent. Perp. lst Mort Deb. ................ 100 
Ferranti Limited, 5 per cent. lat Mort. Deb. Stock, Red. 100 
General Eiectric Company (1900), 5 per cent Cum. Pref... 10 
4 per cent. lat Mort. Deb. Stock 100 


+ о оэ а» эз ө ө э ө э е oe 


W. T. Henley's Telegraph Works, Ordinary .............. 6 

——— 4) per cent. Рге!егепсе.......................... 5 

44 per cent. Debentures ........................ 100 

India Rubber, Gutta Percba, and Telegraph Works ...... 10 

4 per cent. Ребепёагев.......................... 100 

Parker, Thos., Limited, Ordinary ........................ 10 

Telegraph Construction and Matutenance................ 12 

5 per cent. Bonds ...................... — 10u 

Rleetrie Lighting and Supply.— 

Bournemouth and Poole, Ordinary ...................... 10 

4, per cent. Cum. Pref., 7.501-15,000 ............ 10 

6 per cent. Cum. Second Pref., 15,001-22 500 .... 10 

——— (4 per cent. Debenture Stock, Red .............. 100 
Bromley (Кош) Klectric Light and Power Со, ......... : 

—— 4} per cent. lst Debenture Stock, Кей. .......... 100 

Brompton and Kensington, Ordinary .......... ........ 5 


7 per cent. Preference ............ 


5. us 
Calcutta Eiectric Supply Corp., Ordinary, Nos. 1-60,000 .. 5 
60,001-80,U00 


+» » оо оз ее э е ө о эъ э е оз э з а ө э а ө ө о ө 


ов. 60, 
Cambridge Electric Supply Company, £10 Ord. 
Central 4 per cent. Quar. Deb Stock. 100 
anaes сом, West End, and City Electric Supply, Ord., 

5 62 „ „ „„ „% „„ „% „%%% % „ „% %% %% „% „% „4 „% . 
——— 44 per cent Cum. Pref., -80,009 ................ 9 
— — per cent. Debenture Stock, Red. 100 
“City Undertaking,” 44 p.c. Cum Pref., 1-40,000 2 


—— ditto (1903) 40,001-80,000.......... $a 
Chelsea Electricity Supply .............................. 9 .. 
43 percent Debenture s 100 .. 
City of London, Ordinary................................ 10 
6 per cent. Cumulative Pref..................... 10 


——— 5 per cent. Debenture Stock .................... 100 
——— 44 per cent. 2nd Deb. Sta. Prov. Certs. (all pd.).. 100 
County of don Electric Supply, Ordinary 10 


——— per cent. Cum. Pre 10 
——— 44 per cent. Debentures Prov. Certs. All pd. Rd. 100 
——— {4 рег cent 2nd Debentures Prov. Certs ........ 100 


Edmundeons’ Electricity Corporation, Ordinary, 1-50,000.. 5 
s per cent. Cum. Pref. .......................... 5 
—— 44 per cent. First Mort. Deb. ....... T acs Ge 

Electric Lt. & Traction Co. of Aust.,6p.c. C 
— 5 per cent. Debenture Stock, Red. .............. 


Amount 
d. 


> 10 `| 
m. Pl., 1-30,000 5 > 
10 — 


Last price 


. А-1 
7/16-9/16 


64-61 
04-61 
103-166 


98-100 


Siemers 


Name. onu Last price. 
£ 

Folkestone Electric Supply, Ord. Nos. 1-10,000 .... ..... ETT 5? xd 

44 per cent Fleet Deb. Stock, RN 100 102 

Havana Electricity, 1-15 000 ...—....................... 10 .. 94-104 

Hove Electric Lighting, Ord., 1-13,000 .... .. ........ § 8-8, 

Isle of Wight Elec Lu and Pwr.,4, pc. Jb. Stk. Rad. 100 .. 100-103 

Кашооше Electric Power aud Ligbting, 6 per cent. Cum. 

„,,, yy жену e rece .. 15/16-1 1/16 
Kensington & Knightsbridge Elec. Lt., Ord., 1441000... 85 12.123 
Kensington and Knightsbridge and Nuttiog Hill, 4 per 

cent. Vebenture Stock Red. ........................ 97-100 

Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 93-104 

London Electric, Ordinary .............................. $ 2-24 
——— 6 percent Pref ................................ 5 9-54, 

4 per cent. let Mortgage Debenture Stuck, Red... 100 1 

Metiopolitan Ordiuary, 00.001-3.0400 .. ............... 5 104 11 

4) per cent. First Mortgage Uebeuture Stock.... 100 103 115 
—— — 44 per cent. C m Pref. ........................ 5. 6a Ex 
35 per cent. Mo e Detenture, Red .......... 100 .. 100102 
Midland Electric Power Dis, 45 p.c. Ist Mort. Deb. ...... — .. 100-102 p.c, 
Newcastle-upon-Tyne K'ectric Supply, Ө dinary, 1-57,0 9 5 73 84 
— da, 57,0 0-75,000 .............................. 5 71-^i 
5 рег cent. rel. 5% ᷑lr 5 64 61 
do., 57,9 0753,0 0 .............................. 5 61-63 
Notting Hult Electric Lighting .......................... 10 14 19 
— рег cent. First Мого ebs. Nos, 1-5 0 (Reg ) .. 100 88 КО xd 
Oxford Electric, Ordinary, 1-95 aud 40-14,510 ............ 5 aa 
4 percent. Debenture ЗОСК .................... 100 100 102 
Royal Electrical Company of Montreal, 45 per cent. First 
Shares Mortgage Debentures ...................... 100 100-103 x 1 

Smithfield Markets Electiic Supply, Ord 12400 ...... $ 74 21 
— per cent. Dobeuture St СК.................... 100 76-£0 

South London, O:dluary .. ............................. 5 3..6 

Sou: h Metrupolitan Electric L «ht and Power, Ord. ...... T s vn эло 

——— 7 per cei t. Cum. Pret. .......................... 1 .. 15/16-1 7/16 
——— 44 per cent. lat MO. U. DD eee eee ee 100 . 108 xd 
Litto, June, 199i — , — 

St. James's and Pall Mall, Ordinary, 10-20, C 0ũ 5 .. 14 15 
— - 7 per cent. Prei ꝙ 585d 8-9 
——— 34 per cent. Deb, ........ ... ................ 100 . €8 100 

Urban Electric Supply C», Or tuary, 8-30-007 .. ....... 5. 48-4; xd 
—— $ per cent. Cumulative Preference, 50,00.-89,000 5 b-54 xd 

Westminster, Ordinary ....................... ...... 5 121 13. 

5 per cent. Cum. tr'r.£, 110,1 1:138 21. 9 64-63 
Electric Tramways. 
Anglo- Argentine, 54 per cent Cum. Pref., 1-260,(07 ...... 5 a 54-64 
J T T A eas 9 „ 8 5/16-8 9/16 
Permanent 6 psr ceut Deb^nture Stock, 1888.... 100 .. 141-144 
Auckland Elec. Trams., 5 p c. lst Mor. Deb. Stk, Red. .... 100 .. 101-106 
Barcelona Tramways, Ord, 1-20, Oo 10 . 13H14 
5 per cent. Cum Pref. Snares, 1-10,000 .......... 10 .. 9.-10 
——-— 5 per cent. Deb., Red., 1-600 .................... 100 98-101 
—— — 44 рег ceut. Red Deb. Stock... ................ 100 .. 97-102 
Bath Elec. Tramways, Ld., Pref. О.а. Shs.,75.001-150,605.. 1 .. 27/32-31/32 
5 per cent, Cum. Pref. Shares, 1-59,394 .......... l .. 15/16-11/16 

Blackpool and Fleetwood Tramroad .................... 10 .. 154 158 

Brisbane Tramway Invest., Ord , 1-75 000 o uu 5 -14 
——— $ per cent. Cum. Pref., Nus. 1.75 000 ...........- 5 d 

+ per cent. Deb. Stk, Red., Prov Certa. all pd.. 100 96- 

British Columbia Electric Railway Co., Ord. Def. ........ 100 123-126 

Ord, Pieler Gd os cya ее гаре CD Ed 100 104-107 
—— 5 per cent. Cum. Perpetual Pref. Stock.......... 100 103-106 
4 percent. lst Mt. Debs., Nos. 1-6,250, of £40each 40 103-105 p.c 
4, рег cent. Vancouver Power Deb............... 100 .. 9 --102 
British Electric Traction, Ord. 1-300,000 & 60,001-90,000 .. 10 9-94 
6 per cent. Cm Pf., 30001-60,000................ 10 104-11 
——--5 per cent. Perpetual Websuture Stock 100 142-124 xd 
——— $4 per cent. 2ud Deb SO . 100 . 99-101 

Buenos Ayres and Belgrano Trams........................ 5 31-4 
—— - * A" 6 per cent. Cm. Pf., 1-40,000................ 5 615 
— '* B" 6 per cent. Cm. Pf., 1-27,50).. ............. 5 57 

5 per cent. Deb. Stock, Red. ................. .. 100 . 105-107 
Prov. Cert., all paid .............. ............. 100 102 105 

Buenos Ayres Electric Trams., 5 p c. Deb. Stk., Red. .... 100 98-100 

Calcutta Tramways, 1-102,268 ............................ 5 .. 94-10 
— —— 4» per cent. lst Deb. Stock, Red. ................ 100 .. 107-109 

Cape Electric Tramways, Nos. 1-480,000 .................. l 11 

City of Birmingham Tramways, 5 per ceut, Cum. Pref. .... 5 ihe 

4 yer cent. 1st Mortgage Dob., 1-3000 (1917) ...... 100 100-4 

Colombo Electric Tramways aud Liybting, 5 per cent. lst 

Мо Debenture Stock, Red. ed. 100 .. 103-105 
Cork Electric Tramway and Lighting Co., Ordinary ...... 10 .. 15-14, 
—— — per cent. Cum Pref. .......................... 10 16 
4 per cent. Debenturmee22ss ees 100 .. 101-102 
Dublin United Tramways (1896), Ord., Х.е. 1-60,000 ...... 10 .. 15.14 
6 per cent. Pret., Nos. within 1-50,0 o 10 .. 16 
3 percent. M. rt. Debs , 1-5,000 Red. ............ 100 94-97 
Imperial Tiamways, Ordlnar jj . all 18-18 
6 рег cent. Cum. Pref. .......................... all 14-14 
4 per cent. Deb. Stock sse 100 .. 108-11 
Isle of Thanet Electric 8 and Lighting, 5 per c. 
Cam. Pref. Nos. 50,001-60,000 ........................ 5 3 
- —- 4 per cent. lst Mt. Db. Stock, Red. .............. 100 -88 
Kidderminster and District Lighting aud Traction, Pref... 5 8 84 
London United Trys. (1901) 5 per cent. Cum Pref......... 10 934-10} 
4 рег ceut. let Mt. Do Stock, Red. .............. 100 100.105 

Madras Elec. Trams (1904), 5 per cent. Deb. Stk, Rd. .... 100 103-105 

Metropolitan Elec. Trams., Defd , 1,000,001-1,314,016 ... 1 7/32-3/32 
— — $ per cent. Cum. Prof., 500,0/1-1,000 O „O.. 1 1-1 1/16 

44 per cent. Deb. Stock. Көй .................... 100 105-107 

Milwaukee Klectric Rail and Light, 5 per cent. 30-yr Cons. 

Mort. Bonds, 1926 1-5,900 and 7,001-8,000............ ; 104-108 

Montreal Street Rail., Sterling 5 per cent (Mort.) Deb., 

/ ð cR ex orici . 101-104 
— — Sterling 44 per cent. Deb., 1922, 601-2,000 ........ . 102-104 
New e 6 per cent. Cum Pref., 1-10, O0 and 
Oldham, Ashton, aod Hyde Tramway, Ordinary .......... 10 120 
5 per cent Cum Pref .......................... 10 9i- 
Perth Eiec. Tramways (W.A ), 5 per cent. 1 Mrt. Web Sk... 100 100-1 
Potterles Electric Traction, Ordinary, 20 001-40,000........ 10 87-91 
9 per cent. Cum. Pref , 1-20,000 .................. 10 9-9. 
44 per cent Deoenture Stock .................... 100 101-104 
South Lancashire Electric Traction and Power Compaoy— 
£290,000 Ordinary .............................. 1 
£101,1 2 ^ per cent. Preference .................. l .. 1 
——— £597,170 44 per cent. Debenture Stock 100 p.c. .. 100 p. e. 
Blectrie Rallways.— 
Central London, Огірагу ................................ 100 . 91-95 
4 per cent. Pre· :- 100 .. 101.103 
—— „ ii deferred ........................ 100 83-86 
———— 4 p.c. Deb. Stock (Prov. Script Certs., fully paid).. 100 110-112 
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Name, 


City and South London, Consolidated Ordinary 


—— — $ рег cent. Debenture Stock 


+ з эз % е э ө э е э э вэ з в э е 


Liverpool Overhead, 5 per cent. Pref. 
Ordinary, 1-50, 


—— — per cent Mortgage Debentures, Red., 1-1,700., 
Underground Klectric Railways of London, 5 per cent. 


Profit-Sharing Secured Notes 
Waterloo and City, Ordinary 


Amoun 


«э еа э ө ее „„ 


e „ 
5 per cent. Pref. Stock '91 CCC 


ee во э э эв э э з ө э ө в ө = э э з э ө еа 
сосе э а эз э э э е аз ө э э е» э е 


+ зэ сте ee еа з э э ө «ө ө е э е в ө з е ө э з ө ө ө ae 


$ » € 9 9? 9 ео 9 9 & „„ а о овоа з а е 9 
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paid. 


Last price, Name. ETH Last price 
£ 
: апаа Telephones. — £ £ 
118.121 National Telephone, Preferred . 100 112-113 
117-120 Deferred Stock .................................. 100 107-109 
113-116 — —— 6 per cent. Cum. First Pref ...................... 10 134-144 
10-104 —— per cent Cum. Second Pref. .................... 10 12-13 
dd ——— 5 per cent. Non. Cum. Third Pref................. 5 58 
- —— 54 per cent. Deb Stock, Red. .................... 100 9 101 
4 per cent. Deh. Stock Red. .................... 100 1044-1064 
391-100} Oriental Telephone and Electric Company ................ | 14-10 
83-91 6 per cent. Cum. Pref. .......................... 1 ..13/16-1 516 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


` Miles of 
Traflic toe for | 3 single track Accounts for past year. Cost 
open. per 
* tos due : б ы О BE oe he 
urrent otal | Passengers | Car miles as- ar of | mile, 
Ending 1999. | 190. | Week. | year. 1905. |19. Ending receipts| carried. run. s'nger| mile. | track. 
һ н Зер. 50 Y 1,642 11 = А 255 | 20% | мау 31 ЭА 5,530,351 | 1,379,723 098 1114 20612 645 
tion .......... ep. , А — — 4 ay 64, 1 А à : : К 
e 5 — — — — — 8| 8 „ 15 14,328 | 3,316 380 | 155945 1 971 | 1830 | 516 
M Elen m = = — — 133| — — em = Е = = = = 
пасо eed трлн 5 Oct. 1 1.039 | 1078 | p 11| — 503 23˙53 234 | March 31| 55,025 | 11,145,531 | 1,309,903 pe 1008 2.3580 603 
Corporation ...... Sep. 20 330 342 48 — 1 = КЕ = 28 ite eps = == 
БА раа ICON „ 27 910| 1,005 |— 63) + 695 | 24 24 „ | 48,875 8,661,720 986,953 1°35 |11 89 | 2,035 | 7:44 
rioen „ 28 1,475 | 1,515 |- 3| — r gh. „„ 
Blackpool. Flestwood Trams... » 30| 815 78 |+ Bl|- 52) 164| 164 | Dec. 31| 31,846 | 2,825677 | 579,264 328 1819 | — 727 
Bolton Corporation Oct. 1. 1,8'2 | 184 |- 12 — 40 | 38 , March 31 95765 | 20,205,195 | 2.161130 115 [1063 | 2,394 | 6-16 
Bournemouth Corporation ...... Sep 27 1,490 | 1,155 | + 384 — 16 82 16 82 „ ZII 55,276 | 10,058,288 | 1,121,623 d 32 1183 | 3,226 | 719 
| tion » 0 4.387 4888 — 500 — 77 77 | „ 30 — | == = = с = 22 
59705 ганса „ » @ 1,068 | 1,053 — 3 + 3239 9 „ 351502353 11,321,160 | 1152828 |106 1048 | 2,9148 8014 
ay Company. .... „ 29| 4,814 | 5017 |- 23| — | 514| 514 | Dee. 31 289,789 | 45,312,373 | 6,127,135 —— 
BUM ey Corporation did MEER » 90! 1,3 1125 |+ 41 — 10 106 March 31 — ien 207 Em Is d 
fon ............ Oct. 1 266 343 |- 78) - 1991 | 84| 8 „ 31| 17,850 , 3,878269 | 454,082 107 |921 2,068 | 676 
Cardit 5535 „„ Sep. 30 1,946 | 2,065 — 119 + 233 25 — | S 31/112,209 24,134,363 | 2,770,009 112 | 9:72 | 3,782 | 944 
Company .... 23 187 202 — 15 — £02 85) 8:5 Dec. 310 — — — = = € — 
e тыч, „ 30| 6,363 | 6,474 |- 111 — 1,85 6 6 „ 31347588 | 44,875,547 | 1,281,214 186 6510 | 57,931 |3580 
City and South London Rallway. Oct. 1 8,555 | 8,515 T 20 — 538 64) 64: , 3| — Em ae b ш 2a == 
Colchester Corporation ........ — — — = — 7 7 = — = + = = = 
d L. Com ....|Sep. 28 555 512 |+ 43| + 812 154] 154 „ 31 24,895 5,814,376 882,256 101 | 6:61 — 469 
Darwen Corporadiog Р xin DR T 250 251 — 1 + 242 7237 25 March 31 — = = SUM 2 — ut 
йоп.............. == — — — — 44 44 „ Sl} 11,250 | 2,853,200 284,243 94 |949 | 2,500 | — 
рата Laced Electric Ку...| » 29 132 185 T 7,4 46h) 6i 63 Dec. 3 | 6,558 402,511 110,738 | 3-79 1378 942 | 7°33 
раза о. Dite шеле | n 2 WS 397 |- B2) - % 4% . 31/267,489 | 50,050,949 | 7,077,372 |123 |907 | 5691 | 555 
аув .. ..... 27 1.043 885 ＋ 160| + 464 22 23 Мау 15; — - T = ed M ы 
Du am Corporation МЕНЯ „ 30 > 698 | + 137 — 25 | 23 | March 31| 36,652 | 13,689,658 | 863,816 | 64 [1018 | 2,994 | 679 
Glasgow Corporation „ 30 17,375 | 15,776 | 41,59) | 415,559 | 1443 | 143 May 31/756,480 |195,767,519 |17,915,595 | — |1018 | — — 
Gloucester Curporation ........ — — — m m 9 55 — — = = = = = es 
| ou » 70 1,803 | 1,618 | + 185 + 1,751 | 354 33 March 31 74,019 | 17,899,642 | 1,540,707 | — [1153 | 2,085 | 55 
Huddersfield Corporation „ 30 1540 | 1.552 f 88 + 375 35 35 „ 1 69938 12.838.150 1.656.252 |124 |971 1.83 — 
Hull Corporation „ 30| 2136 2.131 T 5 + 515 27 | ж "ES E = = EUN [orem zn = 
Ilford Cor portion — — — = = — 104 „ Md — ges = os - as == 
Ch) | oou » 27 113 118 — 35 — 702 — 9 = E е m ЕКВ m == c 
пкенор Gor ratioa PERE — — — — — 71 74 Мау 15; 12,201 | 3,632,855 432,326 775 6˙519 — 7:649 
orn. » 30 5,843 | 5.856 — B — 89 89 | March 25 288,253 | 61,223,656 | 7,121,038 {1°10 110402 | 3,351 | — 
а 8000 а — — — — — 42 — Dec. 31| 26,011 | 12,039,252 | 1,229, 1 979 | — | 482 
iverpool Cor ration „ 25 10,688 10,68 |+ 4 = 103 | 103 „ 511547,625 |116,642,663 12, 166, 419 = — — = 
117855901 Overhead Railway .... Och 1 1.455 | 1,538 — 105| - 144А 657| 657) June30 — ир, йш: __ Кр ERE 
Council ........ Зер. 16 15,78 | 13,907 41.571 +58,532 | — — = = = € = a Z im 
Lowestoft Corporation —9 f en:. Sept. 30 14,511 | 3,128,867 | 359,435 |108 | 968 | 2,638 | 6-48 
tion ........ „ 28 155 165 — 29 = 222 — 4.740 850121 | 112227 133 |1013 | 2,370 | — 
1 Corporation ey Re siis „ 30|12815 | 12,555 | + 230| 414,851 | 149 | 1314 March 31/631,956 1126,900,875 14, 123,124 |119 [1075 | 4,299 | 6:99 
Metropolitan District еи . 1! 7,65 7.009 | + dr — 5,036 | 2%* [em — — "5 : = == = Z = 
litan Railway .......... „ 1 | 17,271 17,119 + 152 + 222 703“ — — — = = SUR = ees aos 
Nelson С Corporation е РСР 50 150 122 + 8,4 38539, — "ES NES = — xe d E бн z 
Newcastle-on-Tyne Corporation.. ,, 5 3,731 | 4,020 | - 229 + 3,21) 50 „ 51 197,849 | 43,069,934 | 4,536,152 107 |1098 | 3,957 | 701 
Mon.) Corporation. — — = = 32 52 — — = 22 = pas = = 
DE неде заны 5 „ 111511 | 1,142 | + 369 -| Ж „ 25 65,555 | 13,466,245 | 1,504,740 |116 1045 | 1,886 | — 
Portsmouth Corporation ........ „ 30} 1,737 | 1,934 | - 187 — — | 29 d 31 95,702 | 19,625,329 197,499 |117 11:63 — — 
Reading Corporation. — — = _ j} — = 334 "E. -S — £ = һа oad Е 
Rn — — — — 64 44 „ 31 14,881 | 2 837,110 580.517 124 | 9°24 | 1,102 | 792 
Poem Corporation RM eis — — — — — 94 | 73 „ 51 23,569 | 5,251,472 593,054 107 | 953 | 2,612 | 7:48 
Salford Corporation ............ ‘Oct. 2| 4,461 | 4,115 | + 346 — 700 | — „ 310214, 111] 39,213,560 | 4,884,590 |128 10-29]; — — 
Scarborough Tramways Co. — — — — — — 44 A E = = = = nh - 
Sheffield Corporation .......... : 5,007 | 4,691 | + 316 + 6159 | — | 52; "E. EP z = Е = КЕ SN 
Southampton Corporation sume Sep 20 1,024 | 1,094 |- 0 51| — 18 » 31 — ЕЕЕ = e 
hend-on-Sea Corporation. — — — — — 9 Eo — == = za L à 
Stockport Corporation rer „ 29| 816 549 + 267 — — | 10 jal em = = 8 me m 
tion ........ Oct. 1| 1,236 | 1,216 |+ 20 + 959 | — | 20 М 2 = = z PE NET 
SO ML COrpU RHOD 5 Sep 29 199} — — — = | 44 „ 311 4,937 | 1,315,757 | 102,751 | 0°87 [1155 | 1,371 | •` 
| ' 
T Es , «0 190 744 + 6 + 697 |1185 105 „ Ol} 38,768 | 7,412,881 778,851 |1°30 11:94 | 3,271 | 754 
аа Corporation ........ p — M T — 74 | MN is 31 17,057 4,418,225 s 985 t 6-35 
West Ham Corporation ........ „ 28 2,055 1.115 + 920 19,04 | 46 8 62 „ 311 — 15,773,742 | 1,237,165 | — | — = 
Wolverhampton Corporation. „, 27 795 711 !+ 82 | — — , 4 is 51 — = = 22 
è Including steam trains. {Апа 96 miles of interlacing track. a Train mile. b Per mile of single track. h Half-year’s figures. 
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The British Association.—The first party of the 
members who recently toured South Africa, including Sir 
William Preece, arrived at Southampton last Saturday and 
entrained for London. Their impressions regarding the 
tour are stated to vary somewhat, but in general it appears 
to be voted an excellent success. 


. London's Electricity Supply.—With the new 
session just opened the committees of che London County 
Council are stated ta be again considering the question of 
a municipal central electricity supply for the Metropolis. 
We have previously expressed our views on this subject, 
but await with interest the new measure projected by the 
Council. 

Institution of Mechanical Engineers. — The 
ensuing session of this institution will be inaugurated on 
Friday, Oct. 20, at 8 p.m., when a paper by Colonel L. 
Cubillo on “The Manufacture of Cartridge Cases for 
Qaick-Firing Guns " will be preseated. Subsequent general 
meetings will be held on Nov. 17, Dec. 15, Jan. 19, Feb. 16 
(annual general meeting), March 16, and April 27. 


Electro-Harmonic Society.—The nineteenth season 
of this society will be inaugurated on Friday evening, 
Oct. 20, at 8 p.m, under the chairmanship of Mr. W. 
Worby Beaumont, in the King's Hall, Holborn Restaurant. 
Vocal music will be rendered by Messrs. F. Norcup and 
H. Dearth, while the instrumentalists will be Messrs. T. E. 
Gatehouse and A. E. Izard. Some capital variety items 
will be contributed by Messrs. Chas. Capper, W. Edwards, 
N. H. Owen, and Harrison Hill, and the hon. secretary, 
Mr. W. E. Lane, hopes to see a good assembly of 
members. 


Machine Coal-Cutting in India.—The report of the 
Chief Inspector of Mines of India for 1904 states that at 
present coal-cutting machines are used at only two collieries 
in India. Nearly all the coal is won by the bord · and- 
pillar” system —i. e., cutting the seams into pillars by 
driving galleries, The pillars are seldom extracted. The 
cheapness of Indian labour, compared with European and 
American, has probably prevented enterprise in the use of 
machines being shown in India. There should, however, 
be a good opening for machinery, as the native miners do 
not exhibit any great aptitude, though they have shown 
themselves capable of managing the machines. If any 
doubt remains as to a reduction in the cost of machine-cut 
coal, there can be no question in regard to the great 
economy in time. With those now in use, a gallery 
could be driven at least twice as far in a given time as 
by hand. 


Glasgow Technical College Scientific Society.— 
The opening meeting of the fourteenth session will be held 
on Saturday evening, Oct. 21, when Mr. Henry Dyer will 
deliver a lecture upon The Training and Work of Engi- 
neers in some of their wider aspects.” The complete 
syllabus for the session is as follows: Nov. 4—“ Electric 
Power Plant Design," by Mr. Philip D. Ionides; Nov. 18— 
„The Commercial Efficiency of Prime Movers,” by Mr. А. 
Marshall Downie ; Dec. 2—“ Metallography," by Mr. James 
Muir; Dec. 9—fourteenth anniversary dinner; Dec. 16— 
“The Economy of Power Production—Relative Merits of 
Gas and Steam Engines for Various Purposes,” by Mr. 
William D. Hamilton; Jan. 20, 1906— Deep Mine Pump- 
ing," by Mr. John Hogg; Jan. 27—" Cylinder Ratios,” by 
Mr. James Andrews; Feb. 5—“ Notes on Tool-Room 
Organisation and Practice," by Mr. George Blair; Feb. 17— 
“The Inglis Patent Boiler,” by Mr. Gardiner Inglis; 
March 3—“ Portable Electric Tools and their Application 


to Industrial Purposes,” by Mr. Andrew Stewart ; 
March 17—‘ Metals Used for Bearings of Shafting and 
Lubrication of Same,” by Mr. James Murdoch ; March 31— 
annual general meeting. 


South Africa.—Since the immediate effects of the war 
were overcome electricity has made great strides in South 
Africa both for lighting and traction, and its general 
adoption for mining purposes is coming in for greater 
attention. Our contemporary the British South African 
Export Gazette estimates the value of the electrical plant now 
being installed in that part of the world at over half a 
million per annum, apart from such materials as boilers 
and engines. Of this amount about two-thirds is in respect 
of electrical machinery, another £100,000 goes in telegraph 
and telephone material, the remainder being spent on 
fittings and miscellaneous apparatus. Now that the 
country is settling down there is a good prospect of steady 
development, Already electricity has been adopted even 
by the minor towns for lighting, and practically all the 
large towns have their electric tramway system. It is 
gratifying to see that, though the United States is asserting 
itself in South Africa in the matter of electrical machinery, 
English makers hold the field with regard to fittings and 
accessories. In this branch the United Kingdom supplied 
over 70 per cent. of the total last year, Germany and the 
United States, who were second and third respectively, 
showing quite modest results. We trast that British 
manufacturers will see to it that they maintain this field in 
our South African Colonies, and not only во, bat make a 
strong bid for a larger share of the orders for electrical 
machinery. | 

London County Council Tenders.— In general it has 
been the polioy of the London County Council to purchase 
in the cheapest market, with the result that, whether it be 
the home manufacturers’ fault or not, contracts have gone 
abroad. Where & number of firms tender to the same 
specification it is rather difficult to induce a committee to 
exercise discrimination upon other considerations than that 
of price ; hence such matters as quality of work are apt to 
be overlooked. The Highways Committee of the London 
County Council, however, have lately shown а considerable 
degree of broad-mindedness in this respect. Two or three 
months ago it was decided to purchase an additional 150 
ears, and of the tenders received for the car bodies that of the 
Hungarian Railway Carriage and Machine Works, Limited— 
viz, £388 per car—was the lowest. This company, how- 
ever, were not prepared to accept the Council’s conditions 
of labour, so it was decided to accept Messrs., Hurst, 
Nelson, and Co.’s offer of £423. 10s. per car—this being 
the lowest home tender. In regard to the tracks the com- 
mittee carefully examined the designs submitted by the 
different firms, as, in view of the increased weight due to top 
covers, this is a matter of great importance. As the result 
of their investigations the committee decided to accept the 
tender of Messrs. Mountain and Gibson, Limited, which 
stood at £120 per car, against the £92 of the Hungarian 
Company and the £96 of the lowest home tender. Taken 
altogether, our Ædiles are to be complimented upon such 
exercise of discrimination. 

The American Institute, — The volume dated 
September of the Proceedings of the American Institute 
contains the discussions on “High Power Surges in Electric 
Distribution Systems of Great Magnitude”; “ Ап Experi- 
mental Study of the Rise of Potential on Commercial 
Transmission Lines due to Static Disturbances, such as 
Switching, Grounding, eto.“; ‘Tho Constant - Current 
Mercury-Arc Rectifier”; “Data Relating to Electrical 
Conductors and Cables”; Methods of Measurement of 
High Electrical Pressures”; Some Comments on Remarks 
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made by Colonel R. E. B. Crompton before the Inter- 
national Electrical Congress at St. Louis"; ''Three-Phase 
Traction; Heavy Electric Freight Traction"; Weight 
Distribution on Electric Locomotives as affected by Motor 
Suspension and Drawbar Pull"; ‘Choice of Motors in 
Steam and Electric Practice”; ‘Electrical Features of 
Block Signalling”; Limits of Injurious Sparking in 
Direct-Current Commutation”; A Study in the Design 
of Induction Motors”; “ Limitations in Direct-Current 
Machino Design”; “A New Instrument for Measuring 
Alternating Currents”; Synchronous Converters and 
Motor-Generators” ; Water Powers of the South-Eastern 
Appalachian System”; A New Induction Generator“; 
“The Development of the Ontario Power Company ”; and 
“А New Carbon Filament.” There are also papers on 
“ Standardisation of Enclosed Fuses,” by Н. A. Lacount 
and “Air-Gap Flux in Induction Motors,” by A. S. 
Langadorf. 

Milan Exhibition —This exhibition will be opened 
on April 15 next, under the patronage of the King of 
Italy. 'The exhibition will be divided into nine inter- 
national and one national section. France, Germany, Austria, 
the United States, and other leading countries have decided 
to participate, and a British commission has been formed, 
under tho auspices of the Government, which has made a 
grant of £10,000 for the creation of a British section. In 
spite of the shortness of time at its disposal the commis- 
sion has been fortunate enough to secure in the 
various buildings space which, both in regard to area 
and position, will place this conntry upon an equality 
with the various other foreign nations who will par- 
ticipate. The importance of this country taking a pro- 
minent part in the exhibition will be evident to manu- 
facturers who have watched the gradual decrease of their 
trade relations with Italy and the corresponding growth of 
German and French imports. In a circular letter from the 
Anglo-Italian Chamber of Commerce British manufacturers 
are assured that goods from this country of the best quality 
are still preferred in Italy to any others. The opportunity 
afforded by this oxhibition of comparison with the manu- 
factures, and sometimes imitations, of other countries 
should not be lost. There is in particular a splendid field for 
machinery of the latest type, Italy having entered on a 
period of great prosperity and her purchasing power having 
largely increased. Space in the British section is available 
at 28. per square foot, and it is to be hoped that electrical 
manufacturers will utilise this opportunity of demonstrating 
their latest improvements. 


Cooking by Electricity.—Tho possibilities of elec- 
trical cooking were exemplified at Olympia on Monday 
evening, when the committee of the Electrical Exhibition 
gave a dinner, cooked entirely by electricity, to a number 
of Press representatives and others. The dinner was hald 
in the lecture hall, and the courses wero prepared in view 
of the guests by Mrs. Deane on the usual kitchen appliances 
which serve for her daily demonstrations. It was a remark- 
able testimony to the advantages of electrical cooking that 
no odour or fumes from the ovens and other apparatus 
could be detected. Mr. E Canliffe-Owen, the chairman, 
said that was the first occasion in this country when such 
a large dinner, all cooked by electricity in the dining-room, 
had been held. If it had been prepared by any other 
method, he thought the guests would have lost their 
appetites before they began. There were 65 present and 
56 units had been consumed, so that the whole cost of 
cooking at 1d. a unit was 4s. 8d. The supply companies 
had met the question of electrical cooking in a liberal spirit, 
and it remained for manufacturers to follow their example. 
At present some of their apparatus was dear, but they 
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would be able to produce cheaper articles with the growing 
impetus towards this method of cooking. It had been 
looked on hitherto as a costly fad, but that dinner served 
to show that it was the best and cheapest form of cooking. 
He believed that the present exhibition would do for 
cooking what the exhibition at the Crystal Palace in 1892 
did for electric lighting. Radiators wero already supplying 
heat at 1d. per hour, and it was evident that there was a 
very large future for electric heating and cooking. 


Regulation of Variable-Speed Dynamos.—A 
patent has been obtained in this country by the Compagnie 
Générale d’Electricité de Creil, Part, for a method of 
obtaining a constant potential from a variable-speed dynamo 
for charging accumulators, train-lighting, etc. The system 
is designed as an improvement upon that for which the 
company had previously lodged a specification, the object 
being attained in that instance by arranging a small 
auxiliary generator in the field circuit to control the 


excitation. In the present arrangement ar additional 
exciting coil, z, is arranged on the field of the auxiliary 
genorator, d, and is in shunt with the accumulators, Q. 
Means aro also provided in the case of train-lighting for 
supplying the lamps direct from the dynamo. In the 
arrangement shown the lamp circuit, /, is connected through 
a resistance, r, with the dynamo circuit, switches being 
provided for connecting the lamps either with the dynamo 
or the battery. 


Electric Tramways in Germany.—Tho statistics 
concerning German electric road lines show that during tbe 
12 months ending Oot. 1, 1904, the towns provided with 
such services increased by four. The length of route 
increased by about 60 miles, representing a total of 2,375 
miles. Tho total output of the generating plant has 
increased only by about 14 por cent., while the total output 
of accumulators on traction load shows a somewhat greater 
increase, the total accumulator capacity installed amounting 
to 39,809 kw. In explanation of tho small increase in 
generator output, it may be mentioned that the plant of 
the Hanover tramways has been reduced from 10,063 kw. 
to 4,555 kw. It appears that there is a strong tendency to 
abandon the conduit and accumulator systoms in favour of 
the overhead, which, on account of its economy, promises 
to becomo general practice. It has also beon found in 
Germany that tho conduit systom is less reliable than the 
overhead. Mixed working by trolley and accumulator 
cars is retained only in Dresden, while trolley working 
in conjunction with sections of conduit line exists in 
Berlin, Dresden, and Düsseldorf. Entire accumulator 
traction is retained only on a short section of line in 
Bremerhaven, which will shortly be converted to the 
overhead system. In this connection it is interesting to 
note that on railways the accumulator system has not 
only maintained ite standing, but has even been extended. 
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Single-phase alternating-current continues to gain ground. 


Owing to the successful trials on the main-line section 
between Niederschéaeweide-Spindlersfeld, this system has 
been adopted for the Hamburg-Altona Railway, and it 
has been substituted for three-phase on the Murnau- 
Oberammergau line. Trackless ears are stated to give 
satisfaction and to promise commercial success, though 
definite figures are not yet available. Six routes are 
worked on this system, the cars being used chiefly for 
goods. | 

Magnetic Survey of the North Pacific Ocean.— 
The Department of International Research in Terrestrial 
Magnetism of the Carnegie Institution of Washington is 
about to mako a magnetic survey of the North Pacific 
Ocean, and the Scientific American contains some interesting 
particulars relative to the expedition. The brig “Galilee,” 
a wooden sailing vessel, has been fitted out at San Francisco 
for the expedition. The purpose of the expedition is to 
get exact data of the distribution of magnetic forces 
over the ocean, the present magnetic charts used by 
navigators of the North Pacific depending chiefly upon 
observations made on islands and along the coasts. 
Observations of this kind are subject to disturbance by 
local conditions, so that the charts now in use are not 
trustworthy. It is thought that the work can be accom- 
plished in three years, and the sum of £4,000 has 
been allotted for tho expenses of the first year. The 
“Galilee” will first cruise from San Francisco to San 
Diego, thence to Honolulu and back to San Francisco. Then 
а circuit will be made from the west coast of America to 
the Galapagos Islands, and thonce to the Philippine Islands 
and Japan, returning by way of tho Aleutian Islands and 
closing the circuit at San Francisco. Tho obsorvations will 
be continued over a series of areas bounded by parallels of 
latitude and meridians of longitude each 5deg. apart, 
lying next on the mid-ocean side of the circuit last made, 
proceeding gradually and by successive circuits into the 
central region of the North Pacific Ocean. The whole 
length of the course proposed is 70,000 knots. The work 
is directed by Dr. L. A. Bauer, who is in charge of the 
magnetic work of the U.S. Coast and Geodetic Survey. 
He will accompany the expedition to San Diego. The 
scientific head and commander is Mr. J. F. Pratt, of the 
U.S. Coast and Geodetic Survey, who has had 30 years’ 
experience in geodetic, astronomical, hydrographic, and 
magnetic work. 

Moral Qualifications of Engineers.— In the 
editorial columns of the September issue of the Civb 
Journal (Philadelphia) Mr. Charles F. Scott quotes an 
engineer of wide exporience as saying that in selecting 
young engineers for specific work he found a greater 
number were lacking in moral qualifications than in 
technical ability. He did not restrict the term moral" 
to mean simple, common honesty, but used it in a 
broader sense to include courage, judgment, backbone, 
moral strongth, and all those things which make up the 
complex called character. Commenting on this, Mr. 
Scott remarks: ''College courses aro apt to give 99 per 
cent. to technical subjects and 1 per cent. to culture 
studies. Were the divisions 85 per cent. and 15 per 
cent, one would be decreased by only a seventh, while 
the other would be increased fifteen-fold. When older 
men talk about the valus to an engineering student of 
a debating society, of familiarity with parliamentary 
practice, of fluency in composition, of culture studies, 
of the training in effective co-operation which may 
be secured through student organisations, of education 
as a means of forming right habits and developing the 
faculties as well as acquiring technical knowledge, the 


atudent in engineering does not seem to understand what 
they mean. The development of this broader side of life 
must be, after all, a matter of individual choice aud effort. 
Ochers may counsel and may inspire. The result depends 
upon tho man himself, upon what he chooses to bring 
within the range of his experience and upon the success 
with which he assimilates that experience in his growth. 
No one who has caught the spirit of the modern engineer 
will think that this applies to school days only. The 
principle of progress is to keep on. The idea is not atatic 
but kinetic, as well for the individual as in society and 
science and engineering.” Опе can appreciate Mr. Scott's 
observation that purely technical knowledge should be 
supplemented by other accomplishments in order to evolve 
the perfectly competent engineer; but, considering the 
disparity he names in the amount of attention paid to the two 
branches in college courses, his compatriots must be con- 
gratulated upon their engineering achievements. At the 
same time it is gratifying to recall that “culture” is one of 
the subjects in which, according to the report of the 
Mosely Commission, the British engineer scores. 


Field Magnets.—4A patent has been granted to Mr. 
M. Walker, of Manchester, relating to ring-end connectors 
on the revolving parta of dynamos intended to be rotated 
at a very high speed. Dynamically-balanced ring connectors, 
marked 4 in Figs. 1 and 2, which we reproduce from the 


кер 


4.FIG.2. с 
3 RTT THE 


Official Patents Journal, are shrunk or pressed over the hard 
insulating bush, 3, or stripe of hard insulation, which cover 
the ends of the conductors, 2, which project beyond the 
laminated core, 1. The rings are insulated from one 
another, and each olectrically connected to two or more of 
the conductors, 2, by soldering or by means of flexible 
atrips, 6, of sheet copper. In the modification shown in 
Figs. 3 and 4, the conductors, 2, pass through slots punched 
in tho rings, 4, which are mounted on an insuisting 
bush, 10, surrounding either the shaft or a cylinder, 11, 
attached to the shaft, each of the conductors being covered 
with hard insulation, 9. The hard insulation may consist 
of mica or other good material for resisting compressive 
stress. The provisional specification also states that the 
connectors may take the form of straight bars at right 
angles to, and having their middle points in, the axis of 
rotation, or of a combination of a ring with two or 
more bars. | 
Imperial Consolidation by Telegraphy.—Mr. 
Charles Bright, F.R.S.E., contributes to the Monthly 
Review an article on this subject, in which he urges the 
importance, on political as well as on strategic grounds, 
of the outlying portions of the Empire being brought into 
direct telegraphic communication free from the prospect 
of “eavesdropping.” The author points out that the 
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Pacific Cable, though all-British, is open to interruption in 
the event of war,as the connecting links are by means of 
submarine cables and land wires, besides which the terminal 
rates in Australia are out of all proportion to what they 
should be. At the same time he emphasises the con- 
tention that the all-British Pacific lino was only justified 
(a) as a political and strategic necessity, and (b) because 
the companies would not undertake it themselves. 
Thus, while advocating all steps which will render the 
route strictly all-British, the author deprecates any pro- 
posal that would involve the expropriation of the existing 
cable companies. Such a step he considers would almost 
certainly prove a false step, as the companies, whose 
fanctions are essentially different from those of the pro- 
prietors of inland telegraphs, have to act somewhat in 
the position of diplomats in regard to their cables landing 
on foreign territory; and if once the Government took 
over all the cables belonging to the companies, 
Mr. Bright predicts а deadlock in regard to English 
cable developments with foreign countries. Apart from 
this the author is averse to the State acquisition of the 
companies’ cables on commercial and eeonomie grounds, 
and he also alludes to the unfairness of expropriation, as 
the shareholders risked their money at a time when such 
investments were hazardous. While contending that it 
would be unwise as well as unfair for the Government to 
step in as general traders in the matter of submarine 
telegraphy, the author expresses the hope that the com- 
panies will see their way to lowering their tariffe, and that 
no agreements will be entered into by the State in future 
without such being provided for on a sliding scale. The 
author ventures to think that such reductions will in the long 
run benefit the companies as well as the public. Although, 
as stated, Mr. Bright is opposed to the State taking over 
the existing cable service as a commercial business, he 
considers that there are overwhelming arguments in favour of 
a single trunk system of cables all connecting up the more 
important points of the British Empiro under direct control 
(by ownership) of the State. The all-British Pacific cable 
was but the first step in this project for girdling the entire 
Empire. It is the author's view that a comprehensivs 
system of this character, designed especially for Govern. 
ment service rather than as a competitive commercial 
concern, is & political and strategic necessity of the age. 


The Specific Resistance of Electrolytes.—At the 
recent meeting of the American Electro-Chemical Society a 
paper by Mr. R. Threlfall, entitled “ А Standard Method 
of Determining the Specific Resistance of Electrolytes,” 
was presented, an abstract of same appearing in tho 
Electrical Review of New York. The author's experience 
has convinced him that no method hithorto proposed 
affords so direct and accurate a means of comparing the 
specific resistance of an electrolyte with that of mercury 
as by the use of the potentiometer. His measurements 
have been made with a potentiometer the accuracy of 
whose coils was guaranteed to two parts in 10,000. The 
essential part of tho apparatus consists of a glass tube 
98'6стю. long, and with a mean diameter of 0:02540m., as 
ascertained from two careful weighings of mercury. The 
tubo was slightly conical and was assumed to be so 
regularly. Two referenoe marks were made near the two 
ends of the tube by coating it with wax and holding the 
edge of a sharp chisel against it as it revolved slowly 
on a lathe. The fine circular lines were etched by 
hydrofluoric acid, and were found to be 87°155om. 
apart. This tube contained the electrolyte under investiga- 
tion, and fitted into two glass T-pieces, ono at each 
end. The vertical branches of the T’s gave access to 
the platinised electrodes, while the horizontal branches 


were used to fix the position of the testing electrodes of 
the glass tube drawn down to long, fine points. The test- 
ing electrodes were merely held in position by rubber 
bungs, strongly compressed, and were adjusted so that the 
free ends lay exactly in the same cross-section as the 
reference rings. The testing electrodes were connected in 
the usual way through two beakers containing respectively 
the solution under examination and the liquid used in the 
Oswald normal electrode. By turning glass cocks the 
siphons could be put out of action, and diffasion stopped. 
The tube containing the electrolyte was immersed in a 
large bath containing heavy mineral oil, and provided 
with a heating coil running the whole length, and а 
shaft with screw paddies aleo running the whole 
length of the trough. As comparison resistances, 
standards certified by the Reichsanstalt at Charlotten- 
burg were employed, and, of course, care was taken to 
have the resistance of the standards and electrolyte so 
adjusted that about the same voltage was operative over 
each part. By substituting mercury for the electrolytes a 
comparison is eatily made. The development of an accurate 
and easy method of determining the resistance of elec- 
trolytes suggests the possibility of making electrolyte 
standards of resistances. Prof. С. F. Burgess described a 
simple method for making quick and approximate measure- 
ments of the resistance of electrolytes. A long tabe is 
filled with the material, and attached to this tube st pointe 
whose distance apart is accurately known are two tubes, 
into which are inserted Ostwald normal elements. A 
thermometer is placed in the electrolyte itself; this is an 
important feature. No polarisation takes place, so that 
readings may be taken instantaneously. Mr. Carl Hering 
oxpressed gratification at the return to direct currents for 
measuring the resistance of electrolytes. He suggested the 
use of gold electrodes, as these do not polarise. 


Load Facter.—At the twenty-fourth annual con- 
vention of the American Street Railway Association 
the effect of load factor upon the cost of operation 
was the subject of an interesting paper by Mr. 
L. P. Crecelius, of which an abstract appears in the 
Electrical World of New York. Evidence is given to 
show the advantage of interconnecting several stations by 
means of 'bus bars and shutting down certain ones com- 
pletely during periods of light load. The author first 
discusses the character of the load on railway systems. In 
urban railway systems the load curve is double peaked, 
having tho characteristic morning and evening peaks of city 
travel when the people go to and from work ; the breadth, 
magnitude, and duration of these peaks depending, of 
course, upon local conditions, such as the size and lay-out 
of a town, and upon its sociology. In s manufacturing 
centre the peaks are often remarkably symmetrical, and are 
littlo affected by climatic conditions, as the people usually 
go to work at about the same time in the morning and 
leave to go home at nearly the same time in the evening. 
In the larger cities, where it becomes necessary to trans- 
port a mixed community consisting of factory employés, 
merchants, clerks, shoppers, theatregoers, eto., the peaks 
lose their symmetry, the morning peak becoming lower and 
not so sharp as the evening peak. The writer describes 
the system of the United Railways of St. Louis, 
which has in operation four power stations. Two of the 
larger stations, one of 13,950 kw. and one of 7,000 kw. 
capacity are kept in operation continuonsly, and constitute 
the main central stations. The two smaller stations are 
operated on swing watches on weekdays—that is, operated 
during the peak hours only. 'Bus wires have been run 
from the larger stations to both of the smaller ones, and 
there connected through: circuit breakers and double-throw 
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switches to either one of the two feeder 'buses, with which 
the smaller stations have been supplied. Installing double- 
throw switches the feeder sections can be connected. 
During the rush hours the ’bus wires sre connected to the 
same 'bus on which the stations are operated, thereby 
becoming equalieer wires. The amount of copper in the 
dus wires is just sufficient to carry the load of the smaller 
stations during the lighter part of the day, allowing a 
reasonable drop in potential The resulting economy of 
operation in this case more than justifies the expenditure 
of a good many dollars in the 'bus wires, and also the 
resulting increase in the cost per kilowatt-hour of the 
power generated under this arrangement in the smaller 
stations. Thus it is found that in bringing up the 
load factor of the main stations from 50°23 per cent. 
in the firet case to 57°7 per cent. in the second, 
that a saving of :0002875d. per kilowatt-hour has been 
made on the total power cost. And on а basis of 310,000 
kilowatt-hours per day, which is about the average output 
of the stations of this system during the summer months, 
this would represent s saving of £36 per day when operating 
under these conditions. It bas been found that since the 
installation of & atorage battery, which is located in the 
business district of the city where the traffic is very con- 
gested, the character of the service has been improved 
to a marked degree during the rush bours. Also a 
large reduction in the amount of copper required to 
handle the sections located in this district from the 
four stations has been effected. This, together with 
the fact that s battery can always be called upon in 
cases of emergency to take hold of the load, points to the 
advantages to be derived in using storage batteries to 
smooth up the load curve when conditions warrant their 
use. In discussing his own paper, Mr. Crecelius stated 
that no difficulty is experienced in arranging for the operat- 
ing force of the two small stations to report for duty twice 
per day during the morning and evening rush hours. Mr. 
H. Le H. Smith called attention to some of the more 
important items that depend upon the load factor. These 
include the electrical losses, tho radiation losses from the 
stack, and the inability of automatic stokers to respond 
readily to rapidly fluctuating loads or to be adjusted for a 
great range of load. He thought a better definition of 
load factor than the ratio of average to maximum load 
could be found in the ratio of the actual energy developed 
to the maximum possible output of the station. The latter 
definition is the one accepted generally in this country. 


Motor Control.— A patent has been granted to the 
Johnson-Lunde]l Electric Traction Company for a method 
of regulating motors, which is described in the Oficial 
Patents Journal. It is particularly applicable to the system 
patented by the grantees two years ago, in which the 
motors are connected up as series motors while propelling 
and accelerating the vehicle, and as compound-wound 
generators while braking the vehicle. The handle of the 
controller, A x , is provided with a contact, A, and is capable 
of a certain amount of free movement in either direction 
independently of the controlling cylinder, so that the 
contact A may be brought into engagement with either of 
the contacts, À?, A3, carried by tho controller, the handle 
being held by springs in its normal position between the 
contacts A?, A?. With the contact 5! of the field-change 
cylinder, B x , in engagement with the fixed contacts, B!, the 
motors are in their series condition, while the regenerative 
condition is obtained by rotating the cylinder, Bx, so that 
the contacts b? engage with the contacts BI. The device by 
which the field-change cylinder, B x, is actuated consists 
of a solenoid provided with a shunt coil, b°, and a series 
coll, М, the core being connected to а crank-lever, 5, 


connected with the cylinder, B х, and to a spring, ö, or to 
a weight, When the motors are in their series condition, 
as represented by Fig. 1, the current from the trolley passes 
through the resistance, i, contacts 5, 6 of the row BI-Bl, 
contacts 3, 4 of the row A!-A!, armatures di, d? to oon- 
tact 13, thence in parallel through the fields el, es, es, e$, e 
to contact 12, and finally to ground through contaots 10, 11 
of row Al-Al. If, now, the handle of the controller be 
moved so that the contact A engages with the contact A“, 
the controller cylinder remaining stationary, the circuit 
through the shunt coil, 03, is completed. The field-change 


cylinder, B х, is thereby turned into the position in which 
the contacts 2 engage with the contacts Bl, thus convert- 
ing the motors into their regenerative condition, at the 
same time breaking connection between the contacts 5, 6, 
and thus compelling the generated current from the 
motors to pass through the sories coil, j^, and also breaking 
the circuit of the shunt coil, 6°, between the contacts 3, 4. 
If, now, the current generated by the motors falls 
below a predetermined value, the spring b° returns 
the cylinder, Bx, to the position 0-01, in which the 
motors are in the series condition. Should the motor 
man turn the handle in a forward direction when the 
motors are in their compound condition, the contact A x 
engages with the contact АЗ, thereby short-circuiting the 


coil 0, and thus allowing the cylinder, B х, to return to the 
position М-М, The cylinder, Bx, also returns to the 
position 0101 should the connection between the motors 
and the source of supply become broken, for in such a case 
the coil bt is immediately de-energised. Figs. 2 and 3 
represent modifications of the device for actuating the 
cylinder, Bx. A tongue, 511 (Fig. 2), is held in ite normal 
position against a contact, b°, by a spring, 512, or by a 
weight, the coil 57 being energised by the main current. 
When either of the circuits of the coils 5° bt is closed and 
the current is above a predetermined value, the tongue, 011, 
is attracted, thereby engaging with the contact 5!° and 
completing the circuit of the coil 55. The coil 5’ may be 
replaced by a spring, b° x (Fig. 5). An electric motor may 
be substituted for the coils 5? bt, | 
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. | the Laneashire and Yorkshire Railway. It adjoins the Out- 
THE LANCASHIRE. LECH OW ERS GUNDANE wood coal pit of Messrs. Thos. Fletcher and Co., Limited. 


Abundant condensing water and coal supply is thus assured. 
It is not long since we announced the inauguration of a | Another feature which renders this sito particularly advan- 
supply of electricity from the Thornhill generating station | tageous is tho fact that the railway is some 50ft. above that 
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of the Yorkshire Electric Power Company, and now we , part of the land on which the power station is built. This 
have to chronicle the opening of the power station which | enables the coal to be taken fromthe truck tothe grate entirely 
has been erected by tho Lancashire Electric Power Com. 
pany st Radcliffe. Thus events in connection with the 
supply of power over wide areas are moving apace, and 
the near future will show how far the promoters’ sanguine 
expectations uid oo of м аа the | | i. 
prospects are sufficiently enco ng to warrant confidence | | х 
Їп the ultimate 6000088 their schemes ew. 
In its essential features the Radcliffe power station 
closely resembles the Thornbill model, but as this type ie 
a strictly modern development we need not apologise for а^ 
ontering once more into fairly full detail. Accompanying | | | 
is a map (Fig. 1) of the area within which tho Lancashire | | 
Company have powers to supply, showing the present 
development of the 10,000-volt distribution from the Radwu.. 
cliffe centre, and the return lines of mains contemplated. | | ^ 2 
In one direction the mains extend to a distance of some 
15 miles. They are all run overhead from the power — ! 
station to points at different radii, where they dip under-| ... —7 — . - 
ground, in some cases to emerge for conveyance overbead | — — - 


LIVERPOOL? 
2 


by direct routes across country, and then dip again. We -— — " 

shall have more to say later on about this interesting ERIS 

feature of the scheme. IL 27, — M ET - 
The selection of tbe site for the power station is a matter n 

that has received very careful consideration, and the one MCANETEC n Wien 

chosen may well be considered ideal. The plot, whicb Рта. 2.—Radcliffe Power Station—Railway to Coal Bunkers. 


is 20 acres in area, and has been taken on long lease 
from ‘the Earl of Derby, is situated on the left bank | by gravity, which force, costing nothing, tends to economy. 
of the River Irwell, snd is contiguous on the other side to | Suitable sidings have been put down by the company, 
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parallel with the railway, and at the back of tho boiler- 
house. Coal is conveyed from the pit mouth in trucke, 
and shunted on the power company's siding by an electric 
locomotive, to which is also fitted a 10-ton jib crane for 
tipping purposes. At the end of and under tbe siding a 
containing hopper is fitted, into which tho coal trucks are 


511 


and turbine houses, are of steelwork construotion, filled in 
with brick, built on a foundation slab of concrete 3ft. thick, 
atiffened by a grillage of steel girders (Fig. 4). This slab 
forme the floor of the basemente. The turbine-house and 
boiler house floors are some 9ft. above this, and are composed 
of steel girders with concrete on corrugated iron formere. 


FIG. 3.— Radcliffe Power Station—Exterior View. 


The dimensions of tho boiler-house are 704. by 80ft., and 


emptied. Under this hopper, again, is a small railway 
running down an incline (Fig. 2) at right angles to the 
siding, and on this inclined railway is a small truck, into 
which the coal is weighed in ono-ton lots from the hopper. 
Gravity then comes into play and takes the track down 
the inclined railway into the top of the boiler-house and 
over the bunkers. Hero a toggle on the truck engages 


of the turbine-house 100ft. by 50ft. These dimensions are 
remarkable, inasmuch as 8,000 kw. of generating plant is 
contained in the buildings. Tho coal is fed from the 
bunkers by shoots on to the grates. "These areof the chain 
type, driven by electric motors. The boilers, of which there 
are six, are of tbe watertube type, with superbeaters, made 
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with a trip set at the bunker it is required to fill, the sides 
of the bogie fall open, and it is emptied practically 
instantaneously, the empty truck being returned to its 
original position under the siding hopper by a falling 
чири. which had previously been lifted by the truck on 
lta downward journey. 

The power-house buildings (Fig. 3), consisting of boiler 
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FIG. 4.— Radcliffe Power Station —Foundation in course of Construction. 
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by Messrs. Babsock and Wilcox. Each is capable of 
evaporating 20, 000lb. of water per hour from 60deg. F., 
to steam at 1601Ь. per square inch pressure, and 150deg. F. 
superheat. The heating surface of each is 5,730 square 
feet, and the grate area 100 square feet. They are 
arranged in two banks of three, one bank on each side 
of the boiler-house, as shown in Fig. 5, Each bank has 
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its own flue beneath the boilers, which is led out to its 
own brick-lined steel chimney, 150ft. high and 10ft. 
diameter. The ashes and clinkers fall from the back 
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adjustment of the last valve. By this means а speed of 
remarkable constancy is attained, the variation being as smal! 
as one-tenth of one per cent, The constancy of the angular 


Fic. 5. — Radcliffe Power Station—Boiler House. 


of the chain grates into the basement, from which | velocity and the small speed variation are quite remarkable 
they are taken away in trucks on an industrial railway. | and phenomenal. This steadiness it is hoped will prove of 
The hot-wells are in duplicate at the turbine-house end of | great utility to the manufacturers of the county. 


the basement. There are no economizers, the feed water 
being heated by the exhaust from the exciter sets. The 
make-up water is taken from the mains of the Bury and 
District Joint Water Board. The steam from each boiler 
is fed into a ring of piping, so that in case of mishap the 
steam can be fed elther way round the ring to the turbines, 
eto. The steam is brought through the wall dividing the 
engine-room from the boiler-house, each turbine being fed 
direct from the steam ring in the boilor-house. A branch 
is also brought through for feeding the exciter sets. 

The main plant (Fig. 6) in the turbine-houso consists of 
four Curtis turbo-generators, made by the British Thomson- 
Houston Company, each having a capacity of 2,000 kw., 
running at 1,000 r.p.m., generating three-phase current at 
10,000 volts and 50 cycles. Each set consists of a vertical 
steam-turbine and an alternator, the spindle which is 
driven in the turbine being in the same line, and 
directly coupled to the driven spindle in the alternator. 
For the benefit of those who are not already familiar with 
the Curtis turbine“ it may be explained here that steam is 
admitted continuously, being brought to a series of nozzles 
on the casing of the machine, where it expands, and in doing 
this loses pressure, of course, but gains speed. After 
passing these nozzles it impinges on the rotating element, 
which consists of a series of diaphragms keyed on to the 
spindle and with buckets cut on the periphery. These 
buckets are shaped like the crescent moon in section, being 
some 2in. to Sin. deep, while their axis lies in the line of 
rotation, and not (as in other turbines) at a slant. A 
motion is thus transmitted to the moving part, the steam 
passes to somewhat similar buckets fixed in the case, then 
through four such sets of diaphragms, increasing in size as 
the pressure is reduced, and, finally, on to the condenser in 
the ordinary manner. The regulation is both mechanical 
and electrical, the nozzles are controlled by electrically- 
operated valves, the governor lifting up contact fingers on 
a controller allowing a greater or less number of nozzles to 
be open. The final regulation is obtained by the actual 


For а fall description of the Curtis turbine, see Electrical Enginecr, 
vol, Xxxv., p. 690. 


Fig, 7. — Radcliffe Power Station— Water Accumulator. 


The turbines being vertical, the whole of the weight of 
both the turbine diaphragms and aleo of the rotating 
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element of the alternator is borne by the vertical spindle. 
The step bearing on which this rotates is of a very special 
construction. The bottom end of tho spindle is finished 
flat, aud rests in a cup-shaped bottom block, which is 
capable of being raised or lowered by means of a suitable 
screw. Through the centre of this block is bored a hole, 
and this is fed with water at a prossure of 400lb. to the 
square inch. This raisos tho spindle from the block, and 
the water comes out in a constant film, about one-thousandth 
of an inch thick, escaping round the top of the cup. 
Practically frictionless bearing is thus obtained. Water at 
the requisite pressure is provided by two force pumps, one 
capable of dealing with all the turbines and one s spare. 
These are three-throw pumps, and electrically driven. As 
it is of utmost importance that the water should not fail, 


B.T.-H. dynamos. They each have an output of 150 kw., and 
run non-condensing, the exhaust heating the feed water as 
mentioned in the foregoing. In the turbine-house is aleo a 
dry-air pump; this koeps the water part of the condensers 
free from air, and keeps the circulation good by maintaining 
a syphonio action in the circulating system. This pump 
also is used to prime the circulating pumps. There is a 
25-tou electric crane, which travels the length of the turbine- 


house. 
(To be continued. ) 


THE HASTINGS ELECTRIC TRAMWAYS. 


On Tuesday last, through the courtesy of the contractors 


there is a water accumulator (Fig. 7), which consists of a | (Messrs. Dick, Kerr, and Co.), we were privileged to inspect 


^ 


hydraulic ram provided with heavy weights, and is so 
arranged that, if the pump fails, the accumulator gives the 
supply, at the same time ringing an alarm bell, giving 
ample time for the attendants to start up the spare plant. 
The condensers are placed right against the turbines, and 
the air- pumps are directly beyond; the whole making very 
compact units. These condensers are of vertical type with 
very ample surface, so as to obtain a high degree of 
vacuum; they are by the Mirlees-Watson Company, while 
the air-pumps are Edwards's three-throw type, and driven 
direct by motors. 

The excitation for the turbines, as well as the current for 
all the suxi plant, is obtained from three reciprocating 
high-speed engines by Allen, of Bedford, direct coupled to 


Fic, 6,—Radclitfe Power Station-- Main Plant in Turbine House. 


the electric tramway system which they have constructed 
in the Hastings district. The company owning the system 
is the Hastings and District Tramways Company, and they 
have secured from time to time extensive powers for the 
construction of lines. Owing to the opposition which was 
brought against the schemes in Parliamont, the construc- 
tion of the same has had to be carried out in what may be 
termed the least economical manner. Thus it is along the 
sea-front that there is the greatest need for tramway 
facilities, and the construction of this line has to be delayed 
until the whole of tho rest of the system is сара and 
working. Tho long circular route is now completed, and 
the line to Bexhill is under course of construction. 

The company will shortly have this line to Bexhill com 


514 


pleted, but will be unable to get cars from one portion of 
its system to the other. We need hardly say that, while 
the company will be inconvenienced, the public will suffer 
to a considerably larger extent. The other feature in con- 
nection with the sea-front tramway is that under the Act 
it must not be constructed on the overhead trolley system. 
The actual system to be adopted has to have the approval 
of the Corporation, or, failing sgreement, the approval of 
the Board of Trade, but under the Act the trolley system 
is barred. This leaves a choice between ascumulator 
traction, the conduit system, and one of the many surface 
contact systems now on the market. Those who know the 
sea-front at Hastings will appreciate how unsuitable it is 
for the working of either of the latter alternatives. At 
high tides the sea frequently comer over into the road, 
bringing with it large quantities of beach and sand. In ovr 
opinion, the reasons for objecting to the overhead trolley 
system for the front are nothing like so strong as those 
which can be brought against any alternative proposal. 
We should not be surprised to hear that after the rest of 
the lines have been worked the Corporation will find 
their objections to the overhead wires disappear. In that 
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plant to feed the lines near the power station. The three- 
phase current is transformed into direct current at the 
sub-stations placed on the outlying portions of the line. 
The power station adjoins the Ore Station of the South- 
Eastern Railway, and a siding has been constructed between 
the railway and coal store to facilitate the supply of coal. 
The steam plant consiste of three Babcock and Wilcox 
patent marine water-tabe boilers, with a working pressure 
of 180lb. per square inch, each boiler being provided with 
a steam superheater fitted with all the usual accessories. 
Esch boiler (Fig. 1)iscapable of evaporating 14,000Ib. of water 
into high-pressure superheated steam with natural draught. 
The superheaters—aleo of Babcock and Wilcox make—are 
so proportioned that an increased temperature of 120deg. F. 
can be maintained. The gases and products of combustion 
are carried through a main horizontal steel flue, constructed 
above and behind the boilers, into a self-supporting chimney, 
also of steel, 8ft. in diameter and 175ft. high, which has 
been erected quite clear of the building. The area of both 
flae and chimney is so proportioned as to admit of neces- 
sary extensions in boiler plant, which, judging by the 
appearances of traffic, will soon become necessary. The 


case we trust they will assist the company in making the 
whole of the system uniform. 

The circular route above referred to goes through Ore 
and the old London road to the Harrow, returning down 
the Saddlescombe-road, Silver-hill, and Bohemia. It is 
remarkable from many points of view. The grades and 
curves on it are such that they can be only dealt with by 
electric traction. The line at the highest part traverses 
a ridge commanding a splendid sea view in one direction 
and an extensive range of country in the other. The first 
parts of the route proceeding from the Memorial in either 
direction serve well-populated districts, which will provide 
a regular traffic throughout the year. Quaite apart from 
this traffic, the scenery commanded by the route will make 
it a most popular one for visitors. 

We propose to commence our description of the system 
at the power-house, which is situated at Ore. The area 
served is so large that high-tension transmission to sub- 
stations is absolutely necessary. In consequence of this 
the consulting engineers (Messrs, Kincaid, Waller, Manville, 
and Dawson) have installed a composite plant, which can 
deliver high-tension, three-phase current at 6,600 volts for 
supplying the distant part of the line, and direct-current 


Fie. 1.—The Babcock- Wilcox Marine type Boilers in the Hastings Tramway Power Station. 


feed-water supply is provided for by the erection of two 
of Mesers. J. P. Hall and Co.’s direct-acting, differential 
steam-pumps, which are housed in an annexe or pump- 
room, opening conveniently out of the boiler-room, and 
as each pump is capable under normal circumstances of 
dealing with from 30,000Ib. to 40,0001. of water hourly, 
there is ample provision for supply and reserve. 

The pipe arrangement has been designed to give security 
against accident at the same time that alternative directions 
of supply are provided. The main steam-plpe is of solid 
drawn mild steel, 8in internal diameter, arranged on the 
"ring" system, the ring being divided up into a suit- 
able number of sections by means of through-way valves, 
and one half of it is arranged vertically above the other 
the whole “ring” being suspended upon the boiler-house 
side of the wall which divides the power-house in two. 
Esch of the boilers is connected by means of a Sin. pipe to 
the lower half of the main steam range, while each of the 
four steam-engines, already installed, derives its supply 
from the upper half of the ring main by means of branch 
pipes of the same bore as the engine steam inlet. The 
drainage of the ring has been amply provided for, as 
each section has its own particular draining pocket, in 


THE ELECTRICAL ENGINEER, OCTOBER 13, 1905 


addition to which a separate pocket is provided at each 
end of the ring to intercept any water which might be 
carried over on its way to the engines. It is bardly 
necessary to add that all these pockets are fitted with 
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handiness, and general utility as in the design of the hardly 
more important main range. We may add that the branc 


pipes to the auxiliaries from the secondary ring are all of 
copper, solid drawn, and having flanges of gunmetal brazed 


Fig. 2. — The Engine Room, showing the Belliss-Dick-Kerr Generators. 


automatic apparatus for the instant clearance of such water 
as may reach them. We may add that automatic isolating 
valves are fitted into each separate boiler supply pipe, in 
order that security may be given against the far-away 
possibility of any local accident to a boiler. 


on. The bodies and covers are of Siemens-Martin acid- 
process cast steel, and those on the main ring are provided 
with by-pass valves to facilitate, operation. Special attention 
has been paid to the design and construction of these 
valves because of the fact that they are required to work 


Beside the main steam ring, a second of smaller diameter 
has been erected, through which steam is supplied to the 
feed-pump engines, the condensing engines, and other 
auxiliaries, and the small ring is a miniature of the main 
ring, ite features being in all respects similar, and the 
aame care has been devoted to considerations of safety, 


Fic. 5, —Combined D.C. and A.C. Generating Set. 


upon a pressure of 1801Ь. steam, superheated 120deg. F. 
The pipes are all covered with a composition containing 
85 per cent. of esia, which is wired every foot, the 
whole being pore with plastic materisl, over which 
strong canvas has been neatly sewn ind suitably painted. 
The feed suction and delivery and the whole of the pipe 
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cistern in connection with the condensers have been 
designed with the same care and the same considerations 
which were devoted to the steam system. 

The steam, upon leaving the engines, is dealt with by a 
surface-condensing plant which has been supplied by 
Messrs. W. H. Allen and Co., and which has been erected 
in the basement of the engine-room. Its pumps are driven 
by means of a vertical, compound, enclosed high-speed 
steam-engine, the circulating pump being coupled direct, 
while the air- pumpe are driven through а single-reduction 
system of gearing. The condenser is designed for dealing 
with about 30,000lb. of steam per hour and producing 
a vacuum to within about 4in. of the barometric pressure. 
The air-pumps are of the two-throw, vertical, single-acting 
“Edwards” pattern, and are worked from a pair of cranks 
upon a shaft, which is connected to the engine shaft through 
a raw-hide pinion gearing into a spur wheel. The circulating 
pump is of centrifagal type, and is capable of providing the 
requisite circulating water and delivering it to the dis- 


tributing troughs of the оч: inside the cooling 
mpany's usual standard 


tower, which is of the Klein 
construction. The pump casing and disc are of cast iron, 


the latter being carried on a steel shaft coupled direct to 
the engine, which runs, if necessary, at a speed of 


425 r.p.m. The discharged water from the air-pumps is 


taken by means of a small pump driven by the same 
engine, and is delivered into the cleaning apparatus, from 
whence, freed from oil and other deleterious matter, it is 
taken once more by the feed pumps to recommence its cycle 


of operations. 


The cleaning apparatus to which reference has just been 
made, and which is capable of dealing with the maximum 
amount of feed water required, is constructed upon the 
Davis-Perrett system, which combines an electrical treat- 
ment of water with a filter of the Wilson automatic self. 


cleaning type, as supplied and made by Messrs. Masson, 
Seott, and Co. In this process the condensed water is 


received in wooden treating tanks, divided by metallic elec- 
trodes which are so arranged as to cause the water to 
circulate from inlet to outlet, and in its passage it is 


subjected to the action of electric current, with the result 
that the emulsive character of the oily water is destroyed, 


the oil forming a flocculent precipitate with the oxides of 


the metal, which can be easily removed by a simple filter. 


A continuous current at a pressure of about 500 volts is 


used, the tanks being supported upon insulators carried 
upon an overhead platform within the boiler-room, and 
just above the pump annexe. A galvanised wrought-iron 
tank having a capacity of 1,000 gallons is installed for 
the reception of the clean water from the filter, and this 
tank acts as a hot-well from which the feed pumps’ suction 


is taken, and into this tank such smail make-up as is neces- 


sary is supplied from the feed tank. 
he engines, of which there are four in number, are of 
the well-known Belliss three-crank, triple - expansion 
type, with forced lubrication. Each engine (Fig. 2) is capable 
of giving a normal output of 540 b.h.p. when running at a 
speed of 375 r.p.m. condensing or non-condensing, with a 
steam pressure of 175ʃb. per square inch at the stop valve. 
The electrical plant consists of three of Dick Kerr's 
standard alternators and two of the same firm's standard 
direct-current generators, all machines being designed for 
coupling to high-speed engines, Two alternators and one 
direct-current generator are each direct coupled separately to 
а Bolliss engine, the fourth engine (Fig. 3) driving an alter- 
nator and generator coupled together so as to form a reserve 
in case of the breakdown of either an alternating-current or 
a direct-current unit. The alternators generate three-phase 
current at 6,600 volts, 25 cycles, each machine being pro- 
vided with a direct-driven exciter. They are designed for a 
continuous output of 300 kw., and to sustain an overload 
of 25 per cent. for one hour with a moderate rise in tem- 
perature. The three alternators are designed to run in 
parallel with each other, means being provided for raising 
their voltage up to 6,600 when running at a constant 
speed to compensate for loss in the mains. The rotor spider 
is made of high-quality cast iron of a very strong design, 
the hub being provided with flange for bolting to engine 
flywheel, and is pressed on to the shaft by hydraulic 
pressure, and key seated. 


The pole-pleceos are made of laminated steel, and are 
held together between two cast-steel end plates of strong 
construction. The upper part is of a T-shape construction for 
holding the field coils in position ; the lower part of the pole- 
pleces is dovetailed for fixing on the rim of the rotor and 
held in position by means of keys. The removal of the field 
coils is effected by sliding the pole-piece from the dove- 
tailed groove parallel to the shaft without disturbing any 
other part of the machine. The design and shape of the pole- 
pieces gives a distribution of lines of forces in the air-gap 
to produce an approximately sinusoidal-shaped wave of 
EM.F. The exciter is mounted on the extension of the 
alternator shaft. The stator frame is built in two halves, 
securely bolted by means of finished bolts. The frame is 
made of cast iron, and is designed to allow complete ventila- 
tion of the laminations and at the same time to secure 
rigidity of the frame. The ooils are former-wound and are 
embedded in rectangnlar slote, being held in position by 
wooden wedges, and are easily and quickly replaced ; they 
are protected outside the laminations by means of a cast- 
iron shield, cast in sections, bolted to the frame, and 
easily removable. This shield is of a кшш design, 
and does not in any way interfere with the ventilation. 

The direct-eurrent machines are designed to give an 
output of 500 kw. when running at 375 r.p.m. аба pressure 
of 500.550 volts. The generators are in every respect in 
accordance with the standard practice of Dick, Kerr, 
and Со, Limited. The et frame is of cast iron, the 
pole-pieces being built of laminated steel and cast into the 
magnet frame. The commatation is sparkless at all loads, 
and the field windings are so arranged as to give a 10 per 
cent. rise in the Е.М Е. from no load to full load. 

The switchboard was built by Dick, Kerr, and Co., 
Limited, and consiste of 20 marble els, each supported 
independently on an iron frame. The board consiste of 
three alternating-current generator panels, one alternatiog- 
current spare generator panel, one alternating-current total 
output panel, four alternating-current outgoing feeder 
panels, two direct-current generator feeder panels, one 
direct-current total output panel, one Board of Trade 
panel, one negative booster panel, six direct-carrent feeder 

anels. 

i The whole of the extra high-tension oil switches are 
contained in a special chamber beneath the main switch- 
board gallery, each switch being isolated in a separate cell, 
the front of which is closed by a sheet-iron door. The 
switches are operated from the main gallery by wooden 
rods and levers, and the panels on the gallery contain no 
instruments or switches carrying current at high pressure. 


(To be continued.) 


PRIME MOVERS AND AUXILIARY PLANT AT 
OLYMPIA. 
BY Е G BEAUMONT, A. M. I. C. E. 
(Continued from page 481.) 


The external appearance of one of the 12 һ.р. high- 
speed Wade and Jones oil-engines may be gathered from 
the photo reproduction (Fig. 6). It is there shown coupled 
to a two-pole 7-kw. Parker dynamo having an output of 
50 amperes at 140 volts. A simple form of universal 
coupling is used between the engine and dynamo, which 
gives some freedom of movement in all directions without 
necessitating the use of a flexible coupling. The cylinders 
are opposed, and the connecting rods work on to a single- 
throw balanced crankshaft having one long crank-pin. 
One connecting rod has a big end bearing the full length of 
the crank-pin, and the second rod is forked and takes a 
bearing at each side of the first rod and over ite bearing 


sleeve. With this arrangement of cylinders and with a 
single-throw crankshaft two useful working strokes iu 
succession are followed by two idle strokes. ith a two- 


cylinder engine of this type an almost perfect balance of 
the reciprocating and rotating parts may be obtained if a 
two-throw crankshaft is used with the crank-pins opposite 
each other or at 180deg. Greater regularity of — 
effort may also be in this way obtained, the pina der 

idle strokes occurring alternately, The cam shaft inside 
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the closed chamber at one side of the engine is hollow, and 
there are fixed upon it the exhaust-valve cams, a centrifugal 
governor, and the eccentric which drives the valveleas pump 


5 


casing. The exhaust-valve boxes are arranged diagonally 
below the cylinders, and, with the bell-crank valve operating 
levers, may be seen in Fig. 6. These valve boxes are readily 


FIG. 6,—View of a 12-b.h.p. Wade and Jones ОП Engine. 


for the forced lubrication system. Compression relief cams, | removable complete with the valves and operating levers, 
with projections which may be caused to overlap the exhaust- | and are separately water-jacketed in order to avoid diffi- 


valve cams when they are moved into position by a rod 
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Fic. 7. — The Carburettor of the Wade and Jones Engine. 


sliding within the hollow cam shaft, facilitate starting the 
engine. Movement is given to this rod, and so to the 
sliding cams, by a forked lever, the ball-ended top of which 
may be seen towards the right-hand end of the cam-shaft 


culties with water joints at the cylinder facings. The valve 
stems are cooled, and the possibility of sluggish working of 
the valves is reduced. The inlet valves at the top of the 
cylinders are accessible for examination, and are connected 
by lagged pipes, one of which is visible, with the vaporiser 
extension of the carburettor. 

The sectional view of the paraffin carburettor (Fig. 7) 
differs in small details from that shown in Fig. 6, but it 
correctly shows the internai arrangement. Through a 
two-way cock petrol or paraffin fuel is supplied at A to 
the constant level float chamber, B, and thence to the large- 
bore spraying nipple, C, and at about the level of the top 
of the jet piece. The air inlet is at D, and the course 
taken by the air is indicated by arrows. The flow of air 
by suction from the engine around and past the nipple C 
induces a flow of petrol or paraffin in the form of a spray. 
The air, heated during its passage through the carburettor 
by contact with the hot outer and inner walls of the 
exhaust gas jacket or chamber, E, readily absorbs 
or takes up the sprayed fuel, partly by surface 
evaporation on the oil- wetted internal surfaces of the 
carburettor, and carburation of the air is also assisted 
by the continued rush of the mixture through the hot 
exhaust jacketed throttle valve and vaporiser chamber 
connected at К. The induction pipes between the 
vaporiser and the inlet valves are, as already stated, 
lagged to prevent chilling of the mixture and condensation 
of what is, without doubt, not so much a vapour or gas as 
an air oil mist. By reference to Fig. 7 it will be seen that 
the air on its way to the carburettor mixing chamber has 
to open, and pass through, the spring-closed valve, H. The 
designers attach considerable importance to the adjustment 
ofthe spring pressure on this valve, but this is a maker's 
adjustment, and the use of the internally threaded collar, J, 
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with the handle, K, is only intended to be a farther means 
of slight variation of the spring pressure to suit extreme 
conditions of atmosphere or temperature. Petrol is first 
supplied to the carburettor, and the engine may be started 
and got under way with no heating of the vaporiser or the 
delay caused by the preliminary heating required with the 
usual types of stationary oil-engines. The change from 
petrol to paraffin may be made as soon as the engine has 


Fie. 8. — The Hillenbrand 5-b.h.p. Suction Producer Plant and Engine. 


warmed up its carburettor and vaporiser chambers, and 
while it is running on load. 

These engines are not made in larger powers at present 
than 25 h.p., but for small electric light installation work, 
and for the many purposes where auxiliary plant is required, 
they should prove extremely useful. It has already been 
mentioned that the system of electrical ignition employed 
is precisely that in common use with many automobile 
petrol engines, and involves the use of accumulators and 


E x f 5 
EM ud E 
Fic. 10. —A Peache-Parker Generator at Olympia. 


induction coils with sparking plugs in the cylinder heads. 
As this is the only system of ignition fitted to the engines, 
it may be assumed that the problem of running a stationary 
oil-engine with paraffin fuel and with automatic fnel supply 
through a carburettor has been successfully dealt with, for 
if combustion is imperfect, and the engine becomes dirty 
internally, ignition by the use of sparking plugs would be 
impracticable. 

Of the three engines exhibited by Messrs. A. P. Wright 
and Co., two are shown coupled to continuous-current: 
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dynamos, and the third to a Sturtevant ventilating of 
drying fan to deal with 12,000 cubic feet of air per minute 

nst а water-gauge resistance of 1:5іп. The cylinders 
of these engines are 6°5in. diameter, the stroke is 7in., 
and the normal speed is 700 r.p.m. Other interesting 
details not here referred to, such as the completeness of 
the lubricating system, and the nature of the construction 
and workmsnahip, may be judged by examination of the 
cos at Olympia. 

e amall Hillenbrand suction gas-engine exhibited by 
Messrs, G. Braulik on Stand No. 209 may now be included 
among the few working exhibite. From Fig. 8 some idea 
of the appearance of the complete producer plant and 


FIG. 9. —Outline Diagram of Hillenbrand Engine. 


engine may be gained, and some description of its working 
may be given with reference to the outline diagram (Fig. 9). 
Although the engine may under some circumstances 

direot coupled to the dynamo or other machinery to be 
driven, it is shown at the exhibition belted to a Silvertown 
continuous-current dynamo having an output of 12:5 
amperes at 220 volts. An interesting feature is the utilisa- 
tion of some of the waste heat in the exhaust gases and of 
the heat absorbed in the cylinder jacket to warm the air in 


its passage to the producer, and to warm the air entering 
the cylinder with the gas to form the explosive mixture. 
The air warmed during its passage through the cylinder 
jacket passes over the surface of the cooling water, and the 
vapour thus formed is further heated during its pas 

through the exhaust silencer contained in the bed, 3, of 
the engine (Fig. 9). The heated vapour then passes up 
through the producer grate and through the incandescent 
fuel for the formation of producer gas from the anthracite 
fuel in the usual manner, The gas leaves the producer, 2, 


THE ELECTRICAL ENGINEER, OCTOBER 13, 1905. 


519 


and then follows an upward and downward course through 
the scrubber contained in the chamber, 4, and thence to an 
expansion chamber in the engine bed. The mixtureof gas 
and air is controlled by a mixing cock before entry to the 
inlet valve box, the air required for combustion in.the 
cylinder being previously heated to a higher temperature 

an that of the gas with which it is-mixed by ite flow 
around the crankshaft bearings, and through a system of 
pipes in the cylinder cooling water. It is claimed that by 
this attention to regulation of temperature no deposition of 
tarry matter occurs on the engine valves or in the cylinder, 
and the appearance of the valves when examined at the exhi- 
bition after a stated ran equivalent to several montha’ con- 
tinuous working secms to confirm this claim. Without doubt 
economy may be expected to result both of fuel and of water 
from the peculiar heat interchanges obtained in this design 
of engine. The engine illustrated develops 5 b.h.p., and 
the floor space occupied is only 6ft. by 3ft. It is, there- 
fore, a very compact design, but it is obviously not of a 
type intended to be made in large sizes. The engine, 
working on the Otto cyole, is arranged diagonally on the 
cast frame with the valves set vertically in their boxes at 
the base of the cylinder, and low-tension magneto ignition 
is employed. The illustration here given (Fig. 8) neces- 
sarily does not show features of design and constraction, 
which can only be appreciated by inspection of the engine 
at the exhibition. 

Fig. 10 shows the Peache single-acting high-speed steam- 
engine and 10-pole continuous-current generator conjointly 
exhibited by Messrs. Davey, Paxman, and Co., Limited, 
and Messrs. Thomas Parker. As already stated, this set is 
supplying power and light for the purposes of the exhibi- 
tion, supplied with steam from the marine-type Babcock 
aod Wilcox water-tube boiler to be seen in the exhibition 
yard. The design of the engine is now well known and 
proved, aud, as may be seen from Fig. 10, is of the three- 
crank, six-cylinder, tandem, compound type, with the piston 
valves at the back of the cylinders operated by an interest- 
ing form of valve gear, which takes up no room length- 
ways and permits the use of long and ample crankshaft 
journals and bearings. The high and low pressure cylinder 
diameters are respectively llin. and 22in., with a stroke 
of 1Zin, and at a speed of 225 r.p.m. the engine is 
capable of developing 440 h.p. to 500 h.p. The rated 
dynamo output is 1,150 amperes at 250 volte. The engine 
and dynamo were erected at Olympia and there run for the 
first time, and by continuous running since the opening of 
the exhibition constitutes the only working example of a 
modern steam-driven central-station generating set. 

The frequent and continued use of superheaters of various 
types for the supply of superheated steam to modern steam- 
engines has done much to disprove the adverse oriticism 
made by many a few years ago, to the effect that the 
unsatisfactory experience obtained many years ago would 
be repeated. The early failure to use superheated steam 
has not been repeated, and the success achieved as regards 
the durability or useful life of the exposed 
superheaters is to be largely attributed to the good use 
made of the excellent steels now available. Messrs. 
McPhail and Simpson’s exhibit of superheaters and parts 
should be seen by those interested in the use of superheated 
ateam, and in improving the economy of their steam plant. 
The tubes shown on their stand, which have been in service 
for nine years in a superheater connected with a Babcock 
and Wilcox boiler, should particularly be examined. The 
temperature of the steam in these tubes is stated to have 
been 700deg. F., but there is little evidence of deterioration 
other than the comparatively slight pitting or irregular 
Wasting of the external surface. In any case the use of 
these tubes under high temperature and over a period of 
nine years demonstrates that the life of superheater tubes 
may be greater than that of the tubes used in a multi- 
tubular steam-boiler, and removes any uncertainty there 
may have been as to their durability. 

о further reference has been made to the Diesel oil- 
engine, but at & future date some particulars may be 
given. It may, however, be said that in essential details 
there is little change from the 20-h.p. horizontal engine 
which many readers will remember was shown at the 
Glasgow bition in 1901. Such changes as have been 


parts of the | 


made are mainly those affecting constractional detail and 
the rearrangement of parte in the vertical type of engine. 

The small internal-combustion motors will not now be 
described, for they have many features common to the 
types already illustrated. They are, however, instractive 
examples of the reduction of weight, space occupied, and 
first cost made possible with high speeds of rotation. A 
typical exhibit is the 18-h.p. to 24-h.p. Blake petrol engine, 
coupled to a Siemens four-pole 7-kw. dynamo, shown on 
the Electrical Power Storage Company’s stand (No. 98), 
and introduced by the Windsor Electrical Installation 
Company. The over-all dimensions of this set are 5ft. Ain. 
by 2ft. 3in. by 3ft. Эіп. high. With the decreased difference 
of cost of paraffin and petrol, the use of the rather more 
expensive fuel may be of little importance with these small 
engines for country house lighting. 

here are other exhibits of purely auxiliary plant to be 
seen, and amongst these may be mentioned the collection 
of pumps of various typea, some of them electrically driven, 
shown by Messrs. Frank Pearn on Stand No. 211, and 
electrically-driven air-oompressors, among other machinery, 
on Mesars. George Ric and Co.'s stand (No. 68). 

A final reference may be made to the exhibit in the Loan 
Section of the portable generating plant used by the 
Electrical Engineers (R.E.) Volunteers to such good 
pur during the South African war. The completeness 
of the design of this petrol-electrical combination must be 
seen, and seen by engineers, to be appreciated. 


CALCULATION OF ALTERNATE-CURRENT TRANS- 
FORMERS FOR MINIMUM COST. 
BY DR, R. POHL AND H. BOHLE, BRADFORD. 
(Concluded from page 449.) 
We may now proceed ia two ways to obtain the 
5 pe S x B, and the corresponding values of 
: (a) We sabstitute the value of d, in equation (17) and 
n 


SB=- ^ |. č % —— 
Уф 4 T de- 400 45 
a a? a 


Differentiating, we obtain 


20 уй 
8B. ag а! 


ôd оу (4 Yaar de) 
a a? a 


By simplifying, arranging, and placing the differential 
coefficient equal to zero, we find 


8 В rg (-e) +в B-6y)d+5a=0 (19) 


This is an equation of the third degree and may easily 
be solved graphically. It is even possible to solve it 
directly, but the proceedings are less simple. By means of 
equations (16), (17), (18). (12), (13). (2), and (4), we find 
di, S B, ^, Ge, G., S, and B respectively. 

(b) We assume several values of d and calculate—after 
having found di. by means of equation (16) —the correspond- 
ing values of S B. The latter we plot now as function of d, 
and we obtain in this way a curve («ee Fig. 9) from which 
the maximum possible value of S B and the corresponding 
value of d may be taken. The subsequent calculation is 
the same as under (a). 

It will be found that the method depicted under (5) is 
the simpler one of the two. From the curve we seo that 
two values of d correspond to every value of SB. In other 
words, we may build two transformers—the one short and 
thick, and the other long and thin, but which have the 
= efficiency, distribution of the losses, densities, and 
weights. 

After having settled the principal dimensions of the 
transformer, the caloulation of the flax, the number of 
primary and secondary turns, the radiating surface, the 
no-load current, and the drop is a simple matter. If it is 
found that the radiating surface is insufficient, we must 
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either increase the efficiency or employ a suiteble method 
for cooling the transformer. 

For a series of standard designs we may sim the 
calculation considerably. The frequencies usually employed 
are 50, 40, and 25. For a standard shape of core cross- 


section, the space factor, f; will be nearly constant. For 8; 


constant primary and secondary pressures, f, will increase 


Fie, 9. 


slightly with increasing output, but this increase is only 
small, so that no great error is made If f, is assumed to be 
constant. Let, for instance, f;—'67 and f.=‘35, then а 
may be plotted as function of the output. This has been 
done in Fig. 10 for frequencies of 50, 40, and 25. Similarly, 
we may plot the quantities 8 and y as functions of the 
total loss, W., if we assume that /K is constant. The 
error thus introduced will be very small, as may be seen for 
Carve II. of Fig. 6. For Figs. 11 and 12, p. = pi = b. 


KI = 2˙6; K = 4˙15 x 10, and K=% =. 
The course of the calculation is now as follows : In the 
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first place, we determine the conditions under which the 
transformer has to work. Next, we distribate the losses, 
decide upon the space factors, f; and 7e, and calculate by 
means of the equations (9), (14), and (15) the quantities a B, 
and y. When this has been done, we assume various values 
of d, and calculate the corresponding values of S B, which 
are then plotted as functions of d. In this way we obtain 
& curve from which the peak values of d and S B may be 
taken. Equations (16), (18), (12), (13), (2), and (4) deter- 
mine, then, di. ^, Ge, G,, Sand В respectively. An example 
will further illustrate the method. 

A transformer of 50 kilovolt-ampere capacity has to be 
designed for a fullload efficiency of 97:5 per cent. The 
transformer is to be used for power purposes only, and is 


consequently nearly always fully loaded. The frequency 
of the network is 50 periods per second. The cost of the 
transformer must be à minimum. The price per kilogramme 
of copper is thrice that per kilogramme of iron, so that 


We distribute the losses, W, = 1,250, evenly, 


so that p,-p;-'5, and W.= W. - 625. For a mean tem- 
perature rise of 40deg. C. and a supplementary loss of 
15 per cent., the constant K, = 2*6. Let, further, the space 


5:5 + 10° 


Wi: = TOTAL LOSS 


Fic. 11. | 
factors, f; and f., be equal to 67 and ‘35 respectively, and 
K,=4'15 x 102. We have now 

a 97 x109xK Ү.А. 67 x 103 x 50 _ 24:95 x 108. 
C x fi x fe 50 x 67 х 5 
(See also Fig. 10.) 
In a similar manner we find £ and y. 


TE f Pe X pi 
'012 x f; K, K, K, 


3 x 1.850 25 x 108 
om Kf — — 41 108; 
012 x 0 2˙6 х 4:16 X 5 › 


o X Pi 


W. Y 
and yx —— —" х р 
7 028 xf, ` K, K, K, 


1,250 25 5 108 
= Xa / —— = 1'12х 108. 
028 x '55 2'6 x 4:15 * 
(See Figs. 11 and 12.) 
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Next we assume various values of d, and determine the 

corresponding ones of d, and S B. 

Let d — 25, then d, = 7 5, and SB = 2,380, 

26 104 4,150. 

4,500. 

4,500. 

4,500. 

22 8 š 4,000. 


In Fig. 15 the values of SB have been plotted as funo- 
tions of d (see Curve I. of Fig. 15). The most economical 
values for d and S B are 27:5 ош. and 4,600 respectively, 
denoted by the peak, P, of Curve I. They form now the 
basis of the subsequent calculation. We find 


ew)? 5.4 „ 2 Ф у 


с 


27 33 i 13 99 
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d, =2d (74-1)- x 275 үл 108 


aa x 275 — 
24°25 x 10 Р 1) 


=14 6 cm. 
„ 4 2425 K 105 
S B d,d? 4,600 x 14:6 x 27:5? 
W х P; 
G ЕЕ АА А Do Pi 
SB VKI K, K 
G. = 5 x 258 714 kg. 
8 = BN _685 
K, G. 


2°6 x 258 
SB 4,600 
B 2 m 
S 


= 48 om. 


= 238 kg. 


үт ш 4,600. 


In this way we have settled АП the main dimensions 
of the transformer. In order to find the primary and 


— ne 


учуз | 


d. 
Fic. 15, 


secondary turns, we must know the primary and second 

pressures. As, however, the аё п! calculation бошай 
no new features, it will be left to the reader. He will then 
find that the radiating surface will be large enough for 
natural air cooling, and that the drop is also extremely 


In order to show the relationship between the efficiency 
and the cost of the active material, the transformer bas also 


50 KVA. TRANSFORMER 


SHILLINGS 
2000 


1600 


E 


1200 
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9'C5 
EFFICIENCY = 100. % 


Fia. 14. 


been calculated for efficiencies of 97 and 98 per cent. By 
connecting all the pointe, P— i e., the peaks of the three 
curves (see Fig. 15)—we obtain a fourth curve, which 
represents the weighte—consequently, also the price—of 
the active material The curve is shown separately in 
Fig. 14, in which the price of the active material has been 
plotted as function of the efficiency. We have reckoned 


bere 21d. per kilogramme of insulated copper, and 7d. per 


kilo me of stamped iron plates. We see that the price 
of the same transformer (active material) for an effielehoy 
of 98 per cent. is nearly 34 times higher than for an 
efficiency of 97 per cent. In the latter case, effective 
artificial cooling would be necessary. 

By using our method of calculating transformers, it will 
be found that in many cases the cost of a transformer will: 
bo reduced by a not inconsiderable amount, and the time 
‘spent on the calculation is also greatly decreased. For 
three-phase core and single-pbase shell transformers, a slight 
. modification of one or two formule will be required, but 
. Which should offer no difficulties. 


ELECTRICITY METERS. 


The series of lectures at the Olympia Exhibition are 
attracting large audiences, and there was a substantial 
attendance on Tuesday evening, when Mr. S. Z. de: 
Ferranti delivered a popular address upon “ Electricity 
Meters.” Having described the mechanical principles of 
the gas-meter, he traced the evolution of the meter 
designed by himself, stating that 23 years ago he was 
favourably impressed by electro-chemical methods. He 
soon discovered, however, the superior qualities of the 
motor meter, which he believed would be the instrument of 
the future. He also discussed. the depositing meter devised 
by Edison 25 years ago, and the instrumente of Kelvin, 
Ayrton and Perry, John Hopkinson, and Aron, down to the 
Fricker prepayment meter. The audience seemed highly 
interested, though how far they understood the subject is 
problematical. If their knowledge was on a par with that 
of the average layman, the result was creditable to Mr. 
Ferranti’s abilities as a lecturer. 


MILAN INTERNATIONAL EXHIBITION, 1906. 


We have been requested by Mr. Arthur Serena, hon. execu- 
tive commissioner for Great Britain at the Milan Exhibition of 
1906, to state that H.M. the King of Italy will offer prizes to 
the extent of £1,600 to exhibitors. This amount will be divided 
as follows: (1) а prize of £200 for automatic safety couplings 
for railway rolling-stock ; (2) a prize of £200 for the best 
method of testing high-voltage electric currents without danger 
to the operator; (3) a prize of £400 for the best and most 
original exhibit of machinery or manufacturing process; (4) а 
prize of £200 for the best established method of distributing 
healthy and pure milk in centres of population: (5) a prize 
of £400 for the best type of popular dwelling adapted to 
sone climate of Northern Italy; (6) a prize of £200 for motor 


ta. 

In addition to the foregoing there will be given a national 
prize of £200 to the public institution or private society which, 
during the last 10 years, has been most successful in the work 
of reclaiming waste lands in mountainous districte, and in the 
‘improvements of pasturage. These special inducements to 
exhibiting will doubtless possess attraction for British manu- 
facturers, inventors, and others, who should without loss of 
‘time address themselves for farther particulars to the Hon. 
Executive Commissioner of the British Section, 1 and 2, 
' Oxford-oourt, Cannon-street, London, Е.С. 


FORTHCOMING EVENTS. 


SATURDAY, Ост. 14. 

Birmingham Electric Club.—At 7.30 p.m., general meeting. 
WEDNESDAY, Oct. 18. 

Junior Institution of Engineers. —At 4 p.m., visit to the Olympia 


| Exhibition. 
Тновврлт, Ост. 19. 
Rugby Engineering Society.— At 8 p. m., Elect rio Switchgear,” 
by Mr. J. Whitcher. 
Fray, Ост. 20. 

Institution of Mechanical Engineers. — At 8 p. m., The Manu. 
facture of Oartridgs Oases for Quick -Firing Guns, by Oolonel 
Leandro Oubillo. 

Electro-Harmonio Seciety.—At 8 p. m., first smoking concert of 
the season in the King’s Hall, Holborn Restaurant, 


Tramways and Light Railways Association, Осі, 25, at 8 p. m., 
Roller Bearings,” by Mr. T. W. How. 

Institution of Givil Bugineers.—Nov. 7, at 8 p.m., inaugural 

address by Sir Alexander Binnie and presentation of awards, 
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HISTORIC. 


It is just as well to be reminded occasionally of the 
history of electrical developments. The latter half of the 
nineteenth century has mach to answer for in this direc- 
tion, yet many of those actively engaged in electrical enter- 
prises do not really understand that the whole development 
is within the recollection of many an old man. Eighty years 
ago, and where was telegraphy 1 And old men of eighty are 
met with daily. Eleotro-deposition, again, is within that 
period, as is electric lighting and power transmission, while 
wireless telegraphy is still more recent, and within the 
memory of almost every schoolboy. Mr. Esson in his 
presidential address to the Civil and Mechanical Engi- 
neers selected, as was natural for his text, The 
Influence of Electricity on Power Engineering.” Ia 
a way, electrical development can never have quite 
the same far-reaching effect as did the development of 
steam, but none of us can imagine the magnitude of change 
of the revolutionary epoch inaugurated really only some 
twenty-five years ago. The development of steam brought 
the ends of the world more closely together than were 
towns at the extremities of this island a hundred years ago. 
People who dogmatise about food supply and certain 
economic fictions have not yet learned that the latter are 
fictions, just because the cornfields of Manitoba and the 
grazing lands of New Zealand are nearer to the great 
centres of population in Europe than even the glene 
of the Highlands at the end of the eighteenth century. 
The ease of intercommunication has considerably altered 
the prevailing conditions of living, and if due con- 
sideration is not given to the results following the 
development of steam, the conclusions arrived at will be 
incorrect. The evolution of electrical engineering has been 
more rapid than in the case of steam, and the resulte 
obtained, added to the invisibility of the agent used, have 
so acted upon the imaginations of the masses that a 
glamour is thrown around the subject similar to that 
which exists in the minds of the younger generation when 
reading the wonderful feats reoounted in the "Thousand 
and One Nights" Electricity (the unkaown), utilised by 
apparatus devised by capable men, seems to give oppor- 
tunities in every direction, and no one is surprised at the 
next suggestion for its use. Tentative attempts at electric 
lighting have been made since the later thirties, 
but, of course, the apparatus then at command— 
batteries, crude arcs, and still cruder incandescente— 
was not effective. The early fifties saw a result 
that Mr. Esson might just have referred to, though it 
hardly, perhaps, comes within the scope of his discourse. 
We refer to the work of Wilde and what arose out of it. 
Except, however, for a little lighthouse work, electric 
lighting really slept till the advent of Gramme and 
Jablochkoff. The French Exhibition of 1878 led the way, 
and opened the eyes of the world more than anything 
that had gone before to the possibilities of electrical work. 
Between 1878 and 1881 the strides were rapid, and the 
exhibition at Paris in the latter year revealed fully to an 
astonished world the dawn of the electrical era. Prior to 
that electrical engineering was not. Since then it has been, 
and has overshadowed all other branches of engineering, till 
in one direction alone—the harnessing of water power 
previously running to waste—the work has become 
gigantic. Here is what Mr. Esson says on this point: 
“Up to the present I have referred to hydro-electric 
plants only, and it is not easy to estimate the total of the 
water power which has been utilised all over the world by 
their erection. The tribute under which Niagara River 
has been laid for power supply has been already oited, and 
I believe I am well within the mark in placing the total 
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capacity of the hydro-electric power-houses at work and 
under construction on the American continent alone at a 
million horse-power. In Italy, Lombardy alone accounts 
for 88,000 h.p. in hydro-electric power-houses at work and 
under construction, while Switzerland, the home of hydro- 
electrics, accounts for 220,000 hp. Taking the whole 
world, the water power utilised in the hydro-electric 
stations must lie somewhere between a million and a 
half and two millions of horse-power—a vast force 
the greater part of which might have run to waste for 
all time had it not been for the invention of the dynamo.” 
We do not know if the ordinary reader sees in develop- 
ment of this kind a total change of certain conditions pre- 
viously existing ; hence the certainty of further change 
of posulation and of manufactures. The moral is clear 
enough to those not blinded by political or other antipathies 
that great changes are going on, and must be faced. 
Take one direction—a million horse-power used. Unless 
the demand for horse-power increases in proportion to the 
supply, there must be a less demand for factors previously 
making the horse-power. Work will be shifted from one 
place to another, with the consequent troubles arising out 
of such shifting. 


THE DYNAMICABLES. 


It is understood that ordinarily the social gatherings of 
thie unique society are to go unreported. There are 
exceptions to every rule, and the gathering at the exhibi- 
tion on Wednesday evening is one of the exceptions. The 
notice given was necessarily very short, and the Press was 
invited to assist in giving it a wide publicity. The result 
must have heen gratifying to the president of the evening— 
Sir W. H. Preece—and to the hon secretary, Mr. Sharp. 
The latter deserves the best thanks of all Dynamicables 
for the excellent arrangements he ma kes on all occasions. 
Nearly a hundred members and friends sat down to 
dinner, most pof whom had previously spent some time in 
"doing the exhibition.” The toasts, as usual, were few, 
being confined to the loyal toasts and ‘Success to the 
Exhibition.” We are all in our own ways trying to make 
it a success. Messrs. Lyons catered excellently. 


CORRESPONDENCE. 


THE ALL-STEEL RAILWAY CARRIAGE. 


Sır, —Your correspondent “ Experience must be an old 
gentleman with a wonderful memory to recall so vividly 
the terrible discomforts of steel railway carriages 50 years 
ago. Of the hundreds of thousands of people who have 
travelled on Mr. Cuningham's steel cars on the Central 
London Railway during the past two years, not one has 
complained of being frostbitten in winter or parboiled in 
summer. In fact, I do not suppose they even knew that 
the cars were steel. 

I must confess that until I read Experience's letter 
I did not know that the manufacture of steel was so far 
advanced 50 years ago that railway cars could be made of it. 

No doubt the Brush Company would be very much 
obliged to Experience if he would produce some record 
of the steel cars of 50 years sgo; but, failing that, the 
company is not likely to be turned from its course in 
pushing the sale of rolling-stock which both English and 
American practice of the present®day shows to be in 
demand.— Yours, eto., T. C. E. 


IMPERIAL NOTES. 


DuNEDIN, NEW ZEALAND. 

The city of Danedin (the old name for Edinburgh) is in 
the province of Otago, in the South Island of New Zealand, 
and is 230 miles;by rail south{from Christchurch. The 
city waa founded on March 25, 1848, constituted ‘а Town 


Board on Aug. 27, 1855, and incorporated on Aug. 1, 1865. 
It has this year extended ite area by taking in the adjoining 
boroughs of South Dunedin and Caversham, and has now 
& population of 58.121 (or with suburbs, 53,294), 91 miles 
of streets, and 8,715 buildings. Its rateable value is 
£360,846, and the general rates are 1s. 3d. in the £, 
special rates 9d. in the 2, and water rate 1s. in the E, or 
5а. in all. 

Gasworks —The gasworks are the property of the 
Corporation except in the added borough of Caversham, 
where this undertaking is in the hands of a private com- 
pany. The price charged for gas for lighting purposes is 
6s. 5d. per 1.000 cubic feet net, and for cooking purposes 
5s. per 1,000 feet. There are over 4,000 gas consumers 
within the boundary of the old city, and 160 gas-engines. 
Gas was first lighted in Dunedin on March 9, 1863 On 
this undertaking tbe Corporation has borrowed £100,000. 

Electric Tramways.—The tramway system is owned by 
the City Corporation, and the works of construction were 
commenced on Feb. 26, 1903. The total length of 
route is 14 miles 19 chains, and of this length 5 miles 
and 46 chains is double track. At the present time 
15 miles and 57 chains of single track are being worked. 
On the city portion of the double track centre poles are 
used, and these are spaced at distances of from 120ft. to 
130ft. apart. The gauge of the track is the standard 
aft. 84in., and the sharpest curve bas a radius of 52ft. Gin. 
The rails are of the grooved girder type, 64in. in depth 
and 61in. wide on the base, and weigh 94lb. per lineal 
yard. They are laid on Australian hardwood sleepers 
epaced 2ft. 6in. apart centre to centre. The surface of the 
track is made up with a layer of 14in. tarred macadam and 
ljin. tarred screenings, and finished with tar and sharp 
sand. The rails are protected by stone sette laid alter- 
nately longitadinally and transversely. 

Power-House —The power-house plant consists of three 
Westinghouse unite, each 200 kw., direct-coupled to Belliss 
engines. Three boilers of the Babcock and Wilcox type 
are installed, but this installation is only of a temporary 
character until such time as the Waipori water-power 
scheme shall be completed. A storage buffer battery is 
used in conjunetion with the power plant in order to carry 
the peaks to the load. The system is not yet quite com- 
plete, as several of the streets are to be widened before the 
tracks can be laid down. Portions of the system, however, 
have been running for some considerable time, and up to 
May 5 the number of passengers carried was 9,999,907, 
the revenue earned was £44,980. 188. 5d., and the number 
of car miles run was 812,573. This gives a revenue return 
of 13°28d. per car mile. 

Car-Sheds —These are of the most modern type, pro- 
vided with all necessary workshops, stores, eto., and all 
mechanical appliances for making the requisite repairs to 
the rolling-stock. The car-sheds are situated near to the 
centre of the system. 

Rolling-Stock.—The rolling-stock consists of 50 cars, and 
includes 14 of the closed type (18ft. body with vestibule 
ends), 14 combination type (14ft. body and open compart- 
ments at each end), 15 10-bench open cars, six trailers, and 
one watering car. All cars are single-deckers with single 
trucks having a wheel base of 6ft. 6in. The motor equip- 
ments are of the Westinghouse type No. 80, with No. 210 
controllers. All cars are fitted with Westinghouse magnetic 
brakes, which are used for all service stops. 

Waipori Power Transmission Scheme.—The City Council 
has undertaken the installation of an electric power trans- 
mission plant at the Waipori Falls, which are situated 
about 35 miles from Dunedin. At these falls there is a 
head of water of 670ft., from which it is estimated that 
5,000 h.p. will be obtained. It is proposed to shut down 
the steam plant and provide power for the tramways, 
street-lighting, and for light and motive pu 8 to 
private consumers. The first plant, which is now being 
installed, consists of two 1,000-kw, units direct coupled to 
Pelton wheels, and the power will be transmitted at a 
pressure of 35,000 volts (three-phase). It is anticipated 
that this power will be available in Dunedin by April of 
next year. Arc lamps are fixed on some of the central 
trolley poles, and it is intended to complete the lighting of 
several of the principal streets in this manner. 
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SOME NEW DESIGNS IN ELECTRIC LIGHT | tion edition of their catalogue, Section VI, bound in a 


cover of marble and gold, is also well worth pcssessing for 
FITTINGS AT OLYMPIA. those who wish to make a selection of fittings. A few 
[BY OUR SPECIAL ARTIST. ] designs are illustrated herewith. Fig. 1 shows a very 
(Continued from page 478.) refined hall lantern in oxidised silver. The dome and 


hand-beaten straps form a pretty combination, and the 
_At the stands of the Edison and Swan United Electric | satin-finished glass gives a subdued effect to the light. A 
Light Company, Limited, are to be seen some extremely | neat two-light rise and fall pendant for bedrooms is shown 
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tastefnl fittings; but owing to the amount of space taken | in Fig. 2, the metal work being of polished brass, and 
up by their other exhibits, customers would do well to visit | the shades of a type known as obscured threaded 
the showrooms in Queen-street, E. C. A The special exhibi-| Irene, The prica of this fitting is jverya moderate, 
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Nothing could be more chaste and simple than the crown 
fitting shown in Fig. 3. This is of polished brass with 
chain and bin. back-plate, and having a spread of 18in. 
The three amber-tinted shades give a tone which suite the 
fitting particularly to smoke-rooms and studies. Fig. 4 
illustrates a new electroller with nine lights, suitable for 
board-rooms, restaurants, eto. This is finished in polished 
brass, and provided with opal and green striped flint shade. 
The graceful curves of the arms will be specially noted. 
A dining-room pendant in oxidised silver and three similar 
flint shades is shown in Fig. 5. There are three lights 
under the shade, and the top lights can be omitted if neces- 
sary. Fig. 6 shows a handsome “Georgian” bracket in 
polished brass, also with a flint shade, as above; whilst 
Fig. 7 is a gracefal design of Adame brackets for two 
lighte, with “ Hunterlite” candles. The length of this is 
19in. and the spread 12in. Figs. 8 and 9 show two plain 
and inexpensive table standards. The former, for office 
use, із of polished brass, with green opal shade and oard- 
board curtain shade for screening the light from the eyes. 
This fitting can also be supplied in copper bronze for a 
alight extra. The standard shown in Fig. 9 is of Florentine 
bronze, and stands 12in. high. Asa simple desk fitting for 
study or boudoir it cannot be excelled. 


FIG. 8. 

Amongst certain useful accessories in connection with 
fittings at Olympia there are the patent illuminating table 
cloth and connection shown at the stand of N. Burt and 
Co., and noticed by us in a recent iesue; also a novel 
candle lamp made by Pope’s Electric Lamp Company, for 
which special advantages are claimed. The General Electric 
Company, Limited, also have a new patent chain for 
suspending their electroliers, which is of great mechanical 
strength and as simple in design as tbe ordinary oval link 
chain. 


DOMESTIC ELECTRIC LIGHTING. 
BY JAMES SWINBURNE, MI E E. 


On Friday, Oct. 6, Mr. James Swinburne delivered an 
intereating lecture at the Electrical Exhibition, Olympia, 
on the Lighting of Houses by Elestricity,” of which the 
following is a résumé. The lecturer mainly confined himself 
to a description of the various types of electric lamp and 
the advantages of the use of electric light in comparison 
with other methods of illumination. 

After mentioning the early work of Sawyer and Mann, 
Edison, Maxim, and Swan, the lecturer pointed out that 
the carbon incandescent lamp is to-day practically identical 
with the lamp suggested in 1836 and successfully made in 
1880. The improvements made in these lamps are really 
improvements in detail of manufacture and standardising, 


Fic. 6. 


which have fortunately rendered lamps much cheaper. 
Important improvements have been made in the method 
of blowing the bulbs of the lampe. In the early ат 
bulbs were blown by hand; since tben, however, the 
Germans have invented a method of blowing lamps by 
machinery, in a manner practically identical with that used 
in making bottles. The exhaustion of the lamps is now 
generally performed by the aid of a mechanical pump, 
although the vacuum obtained in this manner is not so 
good as tbat found in the earlier lamps. The method of 
“flashing” filaments invented by Maxim, but generally 
ascribed to Sawyer, has rendered it possible to obtain lamps 
which are practically uniform. 

Before proceeding to describe the more modern form of 
electric incandescent lamps, Mr. Swinburne gave an interest. 
ing discussion on the relative cheapness of electric light 
and gas light. In the early days, when the luminous gas 
flame was used, electricity supplied at the cost of 3d. per 
unit would have been about equal to gas supplied at 2s. per 
1,000 cubic feet. This estimate ignores the cost of lampe. 
At the present day the use of mantles has very much 
cheapened the cost of gas light. Gas companies say that 
gas is about 30 times as cheap as electric light, but Mr. 
Swinburne calculated that the cost of gas was about nine 
times as cheap as electric light. This, however, is only one 


Em. 
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side of the question. If cheapness were the only considera- 
tion, it would be best to light a house up by providing a 
large fire in the middle of each room; but, of course, the 
fomes from the fire would do so much damage to the house 
that this method would be quite impracticable. The fumes 
from gas, although not so obnoxious as those from a fire 
without a chimney, are, nevertheless, very damaging; a 
house lighted by gas needs redecorating every four years, 
while with electric light it would not need redecorating 
more than once in six years. If you take a house in 
London and use electric light, and thus render it possible 
to redecorate it every six instead of every four years, 
the economy in redecorating will just counterbalance 
the extra cost of the electric light. In addition, the 
injary done to leather-bound books, and the extra 
cost for servants necessitated by the tarnishing of plate, 
when is used need to be considered. Taking every- 
thing into consideration, the electric light would be cheaper 
than gas for lighting purposes, even if the gas companies 
would supply their gas for nothing. Mr. Swinburne 
referred to the fact that light is obtained more economically 
if the carbon-filament lamp is over- run,“ but over-running 
means a shorter life for tbe lamp. Moat householders run 
their lamps at too low an efficiency, and also for too long a 
time. In many cases lamps are still used in houses after 
they have become so blackened that a large percentage of 
the light emitted by the filament is absorbed. | 
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Within the last few years several improved forms of 
incandescent lamps have been put on the market. The 
first of these was the Nernst lamp. In this lamp zirconta 
is used as the basis of the conductor to be heated by the 
electric current; its high melting point renders it possible 
to raise the conductor to a much higher temperature, and 
therefore to obtain light which is both more economical and 
more like sualight. The worst thing about these lamps is 
that they give a good deal of trouble. When switched on 
they do not light up at once, since a current has to be sent 
through a heating coil in order to raise the temperature of 
the glower to the point when it becomes conducting before 
the electric current can pass through the glower. This is 
sometimes very annoying. For instance, a man goes down 
to his wine cellar, where a Nernst lamp is ia use; he turns 
on the switch and nothing happens, when he probably says 
something and lights a match, gets what he wants, and 
goes away. Afterwards the lamp lights up and burns until 
someone again visits the cellar. On going into a dark room 
you will probably have to wait a quarter or half a minute 
before you can get a light. In the latest types of Nernst 
lamps small carbon-filament lamps are provided, which 
become luminous when the Nernst lamp is switched on, 
while when the Nernst lamp lights up the subsidiary lamps 
are switched out automatically. 

One of the latest forms of electric incandescent lamp is 
the tantalum lamp. Tantalum is a metal which is not in 
general very well known. It is nearly, or quite, as hard 
as the diamond, and rather stronger than steel. The 
German firm of Siemens and Halske have succeeded in 
shaping this metal into very fine filaments, and making 
these into lamps. The high melting point of tantalum 
renders it possible to raise the filament to a much higher 
temperature than would be practicable in the case of 
carbon filaments, and thus greater economy is effected. In 
addition, the resistance of tantalum increases with the 
vemperature, while the resistance of carbon remains 
stationary, and under certain circumstances decreases with 
the rise of temperature, with the result that an accidental 
rise of pressure that would destroy a carbon filament has 
no harmfal effect on a tantalum filament Were it not for 
the high price of tantalum lamps, carbon-fiiament lamps 
would no longer have a chance againat their latest rival, 
bat when a carbon-filament lamp can be obtained for a few 
pence, people are loth to pay three, four, or five shillings 
for a tantalum lamp, however great ite advantages 
may be. 

The osmium lamp was invented by Auer von Welsbach, 
the inventor of the gas mantle. Osmium is about at rare 
as tantalum, and about as difficult to work. The osmium 
lamp is а very promising lamp, indeed, but the difficulty is 
to obtain a filament long enough and thin enougk to 


possess a sufficiently high resistance for the ordinary 


pressure at which electricity is supplied. However, lamps 
have been made to withstand a pressure of 110 volts, and 
two of these may be coupled in series across 220-volt 
mains. The osmium lamp has the further advantage that 
very efficient lamps can be made from it to run at very low 
pressures, even below 50 volts. Portable osmium lamps 
lighted by means of a secondary battery have been supplied 
by the Electrical Power Storage Company ; these should 
be very popular, as they can be turned on at an instants 
notice wherever they happen to be wanted. 

The Cooper Hewitt lamp utilises the light emitted when 
an electric current passes through mercury vapour. In ite 
original form it was unsuitable for domestic lighting, since 
the colour of the light emitted is something between green 
and blue, and would render the most beautiful lady's com- 
plexion hideous. It is, however, excellent for use in drawing 
offices, and itis belng used with great success in photo- 
graphy. It has a very high efficiency—that is, it dissipates 
very little power in proportion to the light which it emits. 
Mr. Bastian has invented an improved form of mercury 
lamp specially arranged for domestic lighting; a carbon- 
filament lamp is run at so low a pressure that it only emits 
red light, and thia combined with the blue and green light 

from the incandescent mercury vapour forms a very good 
light indeed. This lamps brings the cost of electric light 
down to that required in the case of gas, without taking 
into consideration the deleterious effects of the latter. 


ELECTRIC LIFTS AT OLYMPIA. 
BY A. Н. SHAW, M. I. E. K. 


Although the rumber of lifts exhibited at the exhibition 
is not large, several well-known firms being unrepresented, 
sufficient may be seen to prove to visitors that great 
improvements have been effected during the past 10 years 
in this industry. The general tendency has been to perfect 
the various systems of electric control and to develop the 
various safety devices so as to render the operation of the 
lifo perfectly safe and fool - proof.“ These results have 
been so successfully attained that nearly all passenger lifts 
now erected are fitted with some form of electric control in 
preference to the old hand rope, and the safety devices 
adopted are such that in ordinary work it would be almost 
impossible for an accident to occur, all causes of accident 
being efficiently guarded against. 

The only lifts working in the exhibition are the two 
passenger lifts erected by the Easton Lifo Company, Limited, 
and used for conveying visitors from the floor to the gallery. 
Each equipment is of sufficient capacity to carry 12 pas- 
sengers at each journey, and the method of control is the 
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Fic, 1.—Easton’s Patent Croes-over Drive for Lifts. 


company's special ‘“car-switch control.” This form of 
switch is claimed to have several advantages over other 
makes, the following being a few of the more noticeable : 
it is fitted with magnetic blow-outs at all points where 
arcing might set up; it contains a special shunt- 
break switch by means of which the shunt circuit is 
never opened, but may discharge through the armature 
circuit when the supply is switched off; it enables 
the attendant to slow up gradually when stopping, 
and by its use the car may be moved any distance, even as 
little as iin. if required. The switchgear in connection 
with the controller is mounted on a panel fixed adjacent to 
the motor and driving gear, and consists of main switches 
and а solenoid switch, which cuts resistance out of the 
armature circuit when the motor is started, automatically 
reinserting it again in the armature circuit whenever the 
lift is stopped. Easton's patent cross-over drive(Fig. 1) is ueed 
and shown in connection with these lifts. Instead of using a 
wide dram and separate ropes for the car and counter- 
balance, as with the usual form of drum drive, the 
ropes connecting the car and counterbalance are con- 
tinuous, and after passing around the driving sheave they 
are taken round an extra cross-over sheave fixed imme- 
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diately adjacent. This driving gear takes up less space and 
headroom than the ordinary drum type, and as the ropes 
are continuous, and the drive is positive in effect, no slack 
cable device is required. Four ropes are used instead of 
two, as with the usual drum type, and by means of an 
equalising device the strain is distributed equally between 
all the ropes. In addition to the type of lifts exhibited at 
the exhibition the Easton Company also manufacture goods 
and service lifts of all types operated either by hand rope, 
car switch, or push button, and they are now able to supply 
a high-speed lift with push-button control, the car auto- 
matically speeding up when starting, and slowing down 
when approaching the floor at which it is desired to stop. 

Messrs. Geipel and Lange exhibit a working model of a 
passenger lift operated by their system of car switch con- 
trol, the switch and controller being of the usual working 
size. The switchboard erected by the side of the model is 
of special interest. The whole of the gear controlling the 
motor is fixed on this panel, which is supplied complete 
ready for connecting up. At the topof the panel a double- 
pole main switch is fixed, this awitch being fitted with 
magnetic blow-outs. Adjoining this switch is a solenoid 
operating a six-contact switch. Under these two double- 
pole direction switches are fixed, only one of which can be 
operated at a time, according to the direction in which the 
ear switch is thrown over. There are also five single-pole 
switches, which are operated by the solenoid switch above 
referred to. Four of these switches are connected to a 
resistance in the motor armature circuit, while the fifth 
sontrols а rheostatic brake. brake is provided 
in addition to tbe usual magnetic brake, and consists of a 
resistance which can be inserted across the armature, thereby 
slowing up the motor without the assistance of the magnetic 
brake if necesssary. The switchboard aiso contains a 
single-pole switch, which operates the solenoid hand brake, 
and a solenoid switch for inserting resistance into the field 
of the motor for increasing the speed if required. The 
car switch is fitted with a spring, by means of which, when 
at rest, it is always kept in the centre or off position. 
If when running the attendant releases his hold of the 
switch, it returns to this position, stopping the car. In 
operating, the switch handle is first moved a short distance 
to either side, according to the direction in which it is 
desired to travel. This movement closes the main switch, 
one of the direction switches, and the switches actuating 
the magnetic and rheostatic brakes, the motor starting 
up with all resistance in the armature circuit. The 
solenoid switch then comes into operation, the speed 
of this being regulated by an adjustable governor. 
This switch actuates the single-pole switcher, which 
cut out the armature resistance, accelerating the speed 
of the motor. By moving the switch handle farther 
over, the field solenoid switch is brought into action, resist- 
ance being cut into the field circuit and the speed further 
accelerated. The lift is provided with the usual safety 
devices to prevent overrunning, etc. In addition to the 
working model shown, Messrs. Geipel and Lange also 
supply controllers for use with all types of lifte, including 
hand-rope, car-switch, or push-button control, 

A working model of the “Stigler” lifts is shown by 
Messrs. J. E. Spagnoletti and Co., for which they are the 
sole agents in the United Kingdom. This lift is controlled 
by push buttons, and is particularly adapted for use in 
private houses, flats, etc. as no attendant is required. 
Push buttons are fitted inside the car, numbered to corre- 
spond with the different floors, and to operate the lift it is 
only necessary to close all gates and to press the button corre- 
sponding with the floor required, when the lift willimmediately 
travel to the floor required, stopping automatically. After 
leaving the lift and closing the gate, a push button outside 
may be pressed, returning the car to the ground floor. 


of these lifts have been erected on the Continent for use 
without any special attendant, and are giving every 
satisfaction. 

The Sturtevant Engineering Company's car-switch 
system of control for lifts (Fig. 2) is shown in operation, the 
controlling switch and subsidiary switches being mounted 
on а panel and actuated by the operating switch, which 
would be fixed in the car. They also exhibit types of their 
life controllers for operating by hand rope, in addition to 
many other types of controilers for various purposes. 


Fic, 2. — The Sturtevant Automatic Control Gear for Electric Lifts. 


Messrs. Rumney and Rumney exhibit lift controllers 
connected to alternating and direct current motors. The 
alternating motor exhibited is a single-phase motor designed 
specially for this purpose, and bas a high starting torque. 
It is supplied by Mr. T. Harding Charton, and may be 
started, stopped, and reversed as easily as a direct-current 
motor. 

Dinner or service lifts, operated by push buttons with 

Í automatic stops, are also shown in operation by Messrs. 
Drake and Gorham and Electromotors, Limited. 


TRADE NOTICES AND NOVELTIES. 


Hygienie Telephones. 
To those to whom the ubiquitous bacteria constitute not an 
imaginary but a real danger, the introduction of the instrument 
shown in the accompanying illustration will be particularly 


Contacts are fitted to all the gates, and if any gate is left | welcome. The difficulties attending the effective sterilisation of 


open the lift is rendered inoperative. A special regulator 
is fitted to these lifts by means of which the car stops level 
with the floors irrespective of the load. The controlling 
switches are actuated by a series of relays fitted with 
carbon contacts, which are actuated through floor contacts 
fixed in the lift well. The usual safety devices for stopping 


and holding the car, should any accident occur to the ropes | apparently ad 


the germ-infested telephone mouthpiece have been cut by the 
General Electric Company by the simple means of doing 
away with the mouthpiece altogether. They are now 
placing on the market a combination of receiver and 
transmitter which is contained in a small metal case 
shaped like a watch. This is kept continuously to the ear 
both when speaking and listening, the person speakin 

ressing himself to the empty air. The usu 


or the driving gear, are also fitted. A very large number | handle with spring switch is attached to the case. The trans- 
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mitter has two large apertures which admit the sound waves, 
and has been made more sensitive by means of carbon plates 
which contain 40 little cells, each being filled up with ahot 
carbon, consequently the whole of the transmitter is rendered 
sensitive instead of the centre portion only. We had an oppor- 
tunity of testing this instrument, and found that the transmission 
of sound was equally as good as if a mouthplece had been used. 
Oar illustration represents the article as it will be placed on the 
market. The experimental instruments shown us were not a 
hand combination, but were of the watch type. Both the 
rloging key and the switch for the speaking circuit were 
mounted on the same. They were distinguished by different 
coloured press buttons. 


STOCKTON-ON-TEES ELECTRICITY ACCOUNTS. 


The accounts of the Stockton-on-Tees electricity depart- 
ment for the year ended March 31, 1905, show a total 
expenditure on capital account to that date of £51,275. 
Abstracts of the revenue account and balance-sheet are 
given herewith. 


REVENUE ACCOUNT. 


Dr. Expenditure. £ s. d. 
To generation of electricity ....... — ——Á . 2,098 6 8 
Distribution of electricity . moses 5 Е 55 17 0 
Attending and repairs to public lampe. аам. 147 18 9 
Repeirs to buildings. ass æ.. — (€ 912 8 
Rente, rates, and taxes. . . . 401 2 10 
Management expenses, salaries, eto. messes ms 636 18 3 
Special charges inzurances .. - 401 6 

5,587 1 8 

Amount carried to net revenue account ...—......—.—... 2,885 19 3 
£6,272 13 11 

; Income. £ s.d. 

By eslo of current, less discount es. e... — —Á 5,260 3 6 
Publio lamps. — — Á—— а 383068 13 4 
Rental of meters ....... (— M— TQ — PERS o 0 9 
Fittinge acoeunt ............. ——Á— € ——.—.— . 71 11 7 
Miscellaneous guarautees „ „ 5 4 9 
26,278 15 11 


GENERAL BALANCE-SHEET. 

Dr. Liabilities, £ s. d. 
Ospital account - amount received, less repaid .. . 47,556 5 1 
Bandry creditors and deposits „ 910 15 1 
Mortgage debt extinguised .. . .. .. 5,025 14 11 
Sinking fund accumulations uninveste'd ... . . . 1,959 10 9 


£54,952 5 10 

Or. Assets. £ s. d. 
Capital acoount—amount expended for works ... 51,275 15 10 
Store on hand ................... РЕ —á— M э 437 3 8 
Bundry debtors for current supplied, eto... . 28,252 6 4 
Oash in hands of treasurer ................... REI ME wwe 967 0 0 
Cash in hand of engineer ....... NDA PIS m - 10 0 0 
£54,932 5 10 


CHELTENHAM ELECTRICITY ACCOUNTS. 


The accounts of the Cheltenham electricity department 
for the year ended March 31, 1905, show a total expen- 
diture on capital account to that date of £152,266. 
Abstracts of the revenue account, balance-sheet, eto, are 
appended. 


REVENUE ÁCOOUNT,. 


Dr. А Expenditure. £ s.d. 
To generation of electricity ................ — . 5,550 6 0 
Distribution of electricity ................... ——— — 724 5 0 
Attending and repairs to publio lamps ............. =... 1,412 16 4 
Rents, rates, and taxes o ou o em o me ome s ea —.—.—g[Iv 938 18 7 
Management expenses, salaries, eto................... excess 1,222 15 1 
Special charges, insurances, eto . E 81 1 8 

9,729 14 9 
Amount curried to net revenue account. eas . 11,805 15 7 
£21,033 10 4 

Or. Income. . d. 
By sale of curcent by meter, less allowances .......... wee 11,474 1 
Ditto for public lighting ......—....—.......—.. РРР ЕСН . 9,182 4 8 
Rental of meters and other apparatus. — овог . 197 811 
Goods sold and miscellaneous receipta.......... „19 15 7 

£21,033 10 4 
GENERAL BALANCE SHEET. 

Dr. Liabilities. £ s. d. 

Uapital account —amount received, less repaid .......... .152,698 10 0 


Sundiy oroditors 2 4 4 991 14 1 
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Debenture interest, bank interest, eto . a. 9,458 18 3 
Sinking fund provision aeoount . oem + oe 2.——.—.— 1,426 16 9 
Oash due to treasurer, revenue acoount ................... ~ 16,609 15 5 
Balance —amount of loan repaid out of revenue ....... 2,582 10 0 
Amount of sinking fund ossos ees oane ms s “==, 23,270 2 4 

£200,037 3 10 


Stores on hand RR — s 71 
Bundry debtors for current supplied, eto. . . . 3, 460 8 11 
Other debtors oe OG 990060909 со oae o we о 0-0 8 со осо 6 06 0.99 9-200 0909 09 оте 0 «ee о ee 194 
Balance at debit of net revenue account .................. .. 16,869 15 10 
Oash in hands of engineer . os. 3 us 4 
Ospite] cash in hands of borough treasurer.......... — 5,070 7 3 
Sinking fund investments and cash at bank ........... 25,270 2 4 
£200,037 3 10 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Qaantity generated in B. T.U. ..........—..—....... . . 1,718,665 
Private consumers by meter... 477,065 
Quantity "сос 253.001 1889.801 
Publio lampe 22.2 .— 628, 255 
Quantity used on works .. ...... basil V EUM ӨЕ — á— № 134,012 
Total quantity accounted for. eo — — =æ... 1,525,608 
Quantity not accounted for e <= 196,061 


Maximum supply demanded (kilovolt-amperes) .............- 1, 090 
Number of public lamps: 388 aros, 18 inoandescenta, 5 Nernst. 


PERSONAL. 


Mr. Portley, Limerick, has been appointed junior assistant at the 
Limerick Oorporation’s power station. 

Mr. Burnie, chief lecturer in the electrical engineering department 
of the Royal Technical Iostitute at Salford, hae been appointed 
principel of the Oroydon Polytechnic, 

Mr. Ohas. Gorick has left the General Electric Oo. to take over the 
position of general manager to the шна Dry Batteries, whose 
offices are 16 and 17, Devonshire.square, E. C. 

Mr. F. O. J. Roose, sssistant electrical engineer of Bournemouth, 
having been appointed assistant resident engineer under the London 
Oounty Oouncil, Mr. Н. d. Audrews has been appointed to Mr. Roose's 
position, Mr. Keene to Mr. Andrewe’s position, and Mr. J. H. Ohick, 
of Acton, as shift engineer, 

We understand that Mr. A. Eckstein, who has been connected with 
the General Electric Oo. for the last 18 years, and since the formation 
of the company in 1900 hes held the position of director 
and head of the Manchester factories and supply house at Victoria 
Bridge, will terminate his connection with the company on Oot. 15. 
Mr. Eckstein has not yet finally settled upon his future work, but as 
he has been conneoted all bis life with electrical manufacturing we 
shall no donbt hear of him in that capacity again. 

A unique gathering took place at the Hotel de Bale, Hatton-garden, 
on Saturday evening (Oct. 7), when a score of the old boys who were 
at Soott's Engineering Works in 1888 and 1889 met together, mostly for 
the first time after an interval of 16 years, There were present 
Messrs. F. Armfield, E. S. Davidson, E. Eberzein, R. M. Elmhurst, 
F. N. Haward, Jackson, A. B. Lillywhite, H. D E. O. Moyes, 
E. L. Pinching. W. M. Rogerson (Halifax), О. N. Russell (Bhore- 
ditch), H. Badd, J. R. Smith, H. Squire (Chelse4), O. E. W. 
Talbot, W. O. Thomson, W. E. Toy, and J. Watte. Letters and 
telegrams of regret at unavoidable absence were received from Meesrs. 
B. Arkell, О, D. Asprey, J. H. Garrett (Oolombo), A. J. Hodgson, 
L. A. Jinks, E. O. Patey, H. A. Place, О. E. Tickner, and Tubbe. 
The funotion, which was of an informal nature, was voted a complete 
eucoess, An excellent concert followed, and а proposal to make the 
reunion an annual affair was carried by acolamation. Another pro- 
posal to repeat the function before the close of the present year was 
received with favour, and we learn will be brought about if possible. 
Mr. H. Marryat, of 28, Hatton-garden, E.O. was appointed the hon. 
кү and will be glad to receive the addresses of old boys whose 
names do not app»ar in the above report. 


APPOINTMENTS VACANT. 


Junior Assistant Engineer, York City Oouncil. 
per week. 

Traffic Manager, South Shields new electric tramways. Salary, 
£200 to £260. 

Premium Pupil, Electricity Works, Oanterbury. 
ment in last issue. 

Electrical Foreman, 


Belary, 504. 


See advertise- 
Applications to Box P 50, Electrical Engineer 


Office, See advertisement in last issue. 
Switchboard Attendant. Wages 20s. per week. Applications to 
Engineer, E e:tricity Works, Oanterbury, by Oct. 14. See advertise- 


ment in last issue, 

Chief Lecturer, Salford Royal Technical Institute, eleotrical 
engineering department. Salary, £250. Applications by Oot. 19. 
See advertisement. 

Junior Assistant, Aldershot Urban District Council electricity 
works, Salary £65 per annum. Applications by Oot. 18. See 
advertisement in last issue. 
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THE INFLUENCE OF ELECTRICITY ON POWER 
ENGINEERING.“ 
BY W. B. ESS ON, M. I. C E., M. I. E E. 


Gentlemen, —My first duty in taking this chair is to 
thank you for the honour you have conferred upon me in 
electing me your president. So many good men have 
occupied the chair previously that a somewhat high 
standard has been set, and I can only prcmise to do my 
best towards keepiog it up during my term of office. My 
next duty is to congratulate the society on its continued 
prosperity. Though a small society, we are very much 
alive, and the report of the council for the forty-sixth 
session and auditors’ report are most gratifying, and must 
be a source of considerable satisfaction to the hon. secretary, 
who works so hard in the interests of the society, and to 
the hon. treasurer, who has to foot the bills. There are few 
things more comforting than the knowledge of a good bank 


balance, but the council recognise that there is much yet 


to be done, and something fresh for the good of the society 
is always under consideration. 

Amongst the things which are expected of a president is 
a presidential address. Apparently there is no escape from 


this, and I should think it most always be a very difficult 
matter to decide upon the subject of such an address. To 
me the choice of a subject has presented, I must admit, con- 


siderable difficulty, for though one feels that one can speak 
best on some special matters with which one’s work has 
been principally associated, on the other hand one must 
not in a presidential position specialise too much, but must 
try rather to interest in some degree all the members, 
notwithstanding that the special work upon which they 
are severally engaged is so greatly diversified. As you 


will know, I have been intimately connected for the past 


25 years with electrical undertakings, and the change which 


electricity has made in the methods of industry during 
that period are little short of revolutionary. Electricity 


is now of universal application, and it is quite safe to say 


that there is no branch of engineering to which it cannot 


ia some shape or form bring advantages. I will take it as 


a fortunate circumstance if, in addressing you from the 


chair on a subject which is specially my own, I can com- 
mand your attention, and I trust that in talking for a short 
time on The Influence of Electricity on Power Engineer- 


ing " I will be saying something which is of some interest 


to all. 

The early seventies siw the inventions of Gramme and 
Von Hefner Alteneck and the beginning of the electric 
lighting era. The first of Gramme's dynamos was brought 
to London in 1875, but needless, to say, it little resembled 
ite progeny. Six years before Gramme obtained his first 
patent Pacinotti had illustrated and described in the 
" Nuova Cimento " the remarkable machine of his invention, 
and though this probably embodied in crude form all the 
elements of Gramme’s dynamo, it required the mechanical 
genius of Gramme to convert into a practical machine what 
had been till his time a scientific toy. About the same 
period the Von Hefner Alteneck machine was being 
developed in Germany, but the early designs of both types 
were flimsy and built on the lines adopted by mechanicians 
and instrument makers rather than on engineering lines. 
Soon the designing passed into the hands of engineers, 
and the flimsiness of the earlier patterns disappeared. It 
was realised that the dynamo was a machine which might 
have to deal with the conversion of considerable amounts 
of power, and that only the best engineering methods 
should be adopted in its construction. From these early 
days till now progress has been continuous. In 25 years 
the size of electric generators has increased from 5 h.p. to 
5,000 h.p., from the machines which fed the Jablochkoff 
candles in the Avenue de l'Opers in Paris to the magnifi- 
nu triumph of engineering realised in the generators at 


gara. 
The principle of reversibility of electric machines seems 
to have been understood some considerable time before 
the advent of Gramme’s machine, and very soon after ite 
Appearance power was transmitted, using the ordinary 
lighting dynamo as motor. The first public demonstration 


* Presidential addreas to the Civil and Mechanical Engineers’ Society, 
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was made during the Vienna Exhibition of 1873, when the 
current was transmitted from a machine working as a 
generator to a second machine, about 550 yards distant, 
working as a motor and driving a pump. Bat in these 
early days there were only arc lamp; used for illumination, 
and for some considerable time engineers devoted their 
energies to the design of machines for feeding arc lamps. 
Power work was accordingly put on one side, and for a 
time there was very little progress in this direction. 

It was not until 1880 that the first incandescence lamp 
factory was started on a commercial basis. Ia the early 
seventies not only was there no practical incandescence 
lamp, but, as the result of much experimenting, we have 
it from Mr. Swan that there was no expectation or faith 
among scientific men of the probability of such a thing 
being produced. However, the unexpected came to pass, 
as I say, in 1880, and gave a tremendous fillip to electrical 
engiueering. In 1882 Gaulard and Gibbs came along with 
the transformer, but it was not until 1885 that transformers 
were taken seriously. By that time Ganz, of Budapest, 
had worked out a system of distribution in which trans- 
formers were connected in parallel on a high-tension primary 
circuit, and supplied consumers from a low-pressure 
secondary. They exhibited one of their transformers at 
the Inventions Exhibition in 1885, and from that time it 
may be said that the era of alternating currents commenced. 
With a few exceptions, all the long-distance power trane- 
mission enterprises of to-day are dependent upon alternating 
currents. 

The transformer appeared on the scene in the nick of time, 
because jast then the continuous-current three-wire system 
for supplying 100 to 110 volt lamps was finding its limit 
as regards distance for distribution from the generating 
station. Accordingly, the alternating-current transformer 
system had a splendid run for lighting from 10 to 15 years. 
This was until the 220-volt incandescence lamp made ite 
appearance. As working at double the pressure enabled 
the current to be distributed over four times the area with 
no greater cost for mains per lamp supplied than before, the 
advent of the higher voltage lamp brought continuous 
current to the front again. So far as lighting was concerned, 
alternatipng-current distribution then practically ceased, and 
continuous current still holds its own. 

From 1880 onwards power transmission made progress. 
The arc lighting work had taught manufacturers how to 
make machines for higher pressures, and the demand con- 
sequent on the invention of the incandescence lamp gave 
the necessary stimulus to development. To Marcel Deprez 
belongs the honour of conducting the first long-distance 
transmission experiments. During the Munich Exhibition 
of 1882 a demonstration was made. On this occasion 
Deprez transmitted power from Miesbach to Munich 
through a double line of telegraph wire over a distance 
of 57 miles with a pressure of 2,400 volts at the generator. 
The machines used on this occasion were two ordinary 
Gramme dynamos, but with the usual winding replaced by 
coils of many turns. About this period many installations 
were ereoted for the transmission of power to moderate 
distances. These were chiefly in places where water was 
abundant, but in 1887 several installations had been set 
to work in British collieries for pumping and haulsge. A 
notable example of these early undertakings was the 
installation at the Falls of the Rhine, erected in 1887 to 
transmit 500 h.p. at 700 volte to the Schaffhausen spinning 
mill, rather less than half a mile distant from the power- 
house. The Kriegstettin and Solothurn installation, put 
down in 1888 to transmit 50 h.p. a distance of five miles 
at a pressure of 2,000 volte, was another. Still another 
was the installation at Domóne, erected near Grenoble in 
1889 to transmit 250 h.p. rather over three miles at a 
pressure of 2,850 volts to drive a paper mill. 

A point to be noted here is that there was no such thing 
as transmission of power in the sense that we now under- 
stand it until the electric motor made its appearance. 
There was on the Continent the wire-rope transmission 
system of Hirn, by which the power of turbines could be 
conveyed to short distances, but there was no system by 
which transmission could be effected to distances of even 
a few miles without enormous loss  Hirn's system had 
met with great success, for within 10 years of its intro- 
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duction there were no less than 400 transmissions at 
work in South Germany and Switzerland transmitting in 
the aggregate 4,200 h.p. For short distances the system 
was very efficient, giving a return of about 96 per cent. 
for 100 yards and 93 per cent. for 500 yards; but at the 
best it was but an extension of ordinary rope driving, and 
calculation shows that for a three-mile transmission the 
return would not have reached 60 per cent. Hydraulic and 
compressed-air transmiselon were both of them capable of 
doing excellent service in their own domain, but they were 
both useless as a means of transmitting power economically 
to any considerable distance. 

The fact that similar alternators could be run as generator 
and motor was clearly established in 1884, and the 
principles underlying their interdependence formed the 
subject of a mathematical paper read by the late Dr. 
J. Hopkinson in the same year, but it wanted the demon- 
stration of Mordey in 1889 to push the fact home in a 
practical manner, and it was not until experiments had 
been carried out showing the transmission of 50 h.p. with 
two Mordey alternators used as generator and motor 
respectively that the possibility of employing machines 
in this way received general recognition. Little result, 
however, followed from the demonstration. Some few 
plants were installed, but in alternating current there was 
at that time nothing over 2,000 volts or so, and as con- 
tinuous-current machines had been built for as high a 
pressure, the reason for change to alternating was not 
apparent. In 1892 the Westinghouse Company of the 
United States installed an alternating-current plant at 
Telluride, in Colorado, and transmitted at 50 hp. to a 
distance of three miles by single-phase current at a pressure 
of 3,000 volte, using a synchronising motor to drive a 
40-stamp mill. At this date, be it observed, there was 
no manufacturer in America who would tackle the problem 
of making continuous-current machines to transmit 150 h.p. 
five miles at any kind of efficienoy, and we have it on the 
authority of Louis Bell that no one dared make а 2.000 volt 
‘machine of this capacity. In 1893 at Bodie, in California, 
another single-phase transmission was installed. There 
150 h.p. was conveyed to a distance of 124 miles at a 
pressure of 5.000 volts to drive by a synchronous motor 
the stamp mill and other machinery of a gold mine. But 
as a system, single-phase transmission did not make 
progress. For one thing the motors were not self-starting, 
and a certain amount of extraneous gear was required to 
set them golng. The system was simple and perfectly 
suitable for cases in which the power was transmitted to 
one motor or a group of motors, but it was not suitablo 
for a general scheme of power transmission where the 
motors might be of different sizes and distributed over a 
large area. For one large motor or group of motors the 
gear was not objectionable, but it would have utterly dis- 
qualified the system when repeated on a large number of 
scattered motors. 

About this time (1889) engineers on the Continent were 
faced with a very important problem. They saw in tbeir 
waterfalls thousands of horse-power running to waste. 
They knew that by adopting electric transmission this 
power could be utilised and distributed to great advantage 
amongst manufacturers scattered over a wide area, but 
they also recognised that success could only be obtained 
by the use of high pressure—that is, of a pressure con- 
siderably higher than the 2,000 or 3,000 volts then in 
use. With alternating carrent, the increase in pressure 
was perfectly feasible, but for this system there was no 
motor available. For reasons I have just given the use of 
small alternators as motors could not be entertained. The 
continuous-current motor was at this date perfectly 
reliable, but 400 to 500 volts was the utmost pressure that 
in the then atate of the art was thought safe for medium- 
sized motors, rising possibly to 2,000 volts or so for large 
ones. To continuous-current generators the same remark 
applied, as 2,000 volts or so was deemed the highest safe 
pressure to put on commutators of theGrammetype. This 
pressure has not been greatly exceeded at the present day, 
but to carry out the schemes our friends on the Continent 
had in view required much higher pressures. It will be 
seen that the problem required a considerable amount of 
study, the position being: for alternating currents, pressure 


all right, but no motor available ; for continuous currente, 
motor available, but pressure not high enough. As the 
supply of power was the leading idea, the system which 
possesséd the motor bad to be chosen, and continuous 
current was consequently adopted, with the brilliant device, 
however, of joining up all the motors in series, and spread- 
ing the high pressure over the lot, while connecting the 
generators in series to keep down the pressure on the 
commutators of individual machines. In this system the 
current is kept constant, the pressure varying according 
to requirements, and at the date I am speaking of it does not 
appear that there was any other way of providing a general 
power supply. It says much for the engineering of the 
installations on this system that they are in most successful 
working to day, and, what is more, they are being added 
to in competition with the three-phase system. The first 
installation on this system was erected for the transmission 
of power to Genoa in 1890. At the present date there are 
three generating stations, in each of which are turbine- 
driven continuous-current dynamos all coupled in series. 
In the two larger stations there are eight dynamos, and 
the pressure is from 6,000 to 8,000 volts. At full load 
about 1,000 h.p. is transmitted from the three stations 
over the lines to Genoa, a distance of 18 miles, to drive 
motors varying from 10 h.p. to 120 h.p. in size, all being 
connected in series. A considerable number of installa- 
tions on similar lines bave been laid down, some of them 
of great importance. Amongst these is the Brescia trans- 
mission of 700 h.p. at 15,000 volts over a 12-mile line, 
and the larger installation for supplying La Chaux-de- 
Fonds with 2,400 h.p. at 14,400 volts over a 32 mile line. 
Another installation is at work transmitting 4,000 h.p. at 
22.000 volts over a 34-mile line from St. Maurice to 
Lausanne, and there is in course of construction the largest 
of all designed to transmit 6,000 h.p. at 60,000 volts over 
а line 114 miles long from Moatiers to Lyons. 

Now a system showing such strong vitality, though 
working on what nine-tenths of our engineers would call 
antiquated lines, cannot be dismissed in a sentence. The 
facts aro that the system is going ahead in the face of the 
three-phase alternating system, and is successful on a scale 
commensurate with many of the larger three-phase installa- 
tions. The Americans say that the success of such a system 
would be impossible in their country, because the motors 
would not there get the careful and skilled attention given 
to them on the Continent. This may be so, but with 
a large plant and sub.station the objection need not hold 
In any case it is certain that every engineer will look 
forward with the greatest interest to the completion of the 
large scheme now in progress. 

б was at the Frankfort Exhibition of 1891 that the 
problem of long-distance transmission was satisfactorily 
solved. In 1885 Prof Ferraris had constructed а rudi- 
mentary motor which depended for its action on a rotating 
field produced by two alternating currents in quadrature. 
From this date, and independently, there were working 
at the same subject Cóerper, Haselwander, and Dobrowolsky 
on the Continent, and Bradley and Tesla in the S.ates, 
The results which had been achieved by the Continental 
workers were apparent in the exhibition at Frankfort, 
several manufacturing companies showing machinery 
operated by two or three alternating currente having a 
phase difference between them with regard to time. "The 
Allgemeine  Elektricitáte-Gesellschaft of Berlin and the 
Oerlikon Machine Company of Zürich combined to demon- 
strate at this exhibition on a commercial scale the trans- 
mission of power to great distances by means of alternating 
circuits. For this purpose they chose to work with three 
circaits—tbat is, on the three-phase system—and their 
epoch-making experiments consisting in transmitting through 
three wires over a distance of 110 miles at 8,000 volts 
110 h.p from Lauffen to Frankfort. Experiments with a 
pressure of 20,000 volts between the wires were also made, 
there being transmitted in this case 180 h.p. with results 
eminently satisfactory. Of the energy given to the gene- 
rators at Lauffen about 75 per cent. was returned by the 
motor at Frankfort, a maguificent result as compared with 
the return of less than 50 per cent. which nine years 
previously was obtained by Deprez in the Miesbach-to- 
Munich transmission. This demonstration bore immediate 
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fruit, for it was realised that the problem of transmitting 
power to long distances was no more a question of system. 
The system was found, and the matter was resolved into 
а case of merely working out the engineering details for 
particular schemes. A tremendous impetus was given to 
power transmission in Europe, and soon a large number of 

tallations were working on the new system transmitting 
power to distances ор to about 15 miles at pressures in 
the vicinity of 5,000 volte or so. 

The first polyphase plant in America was erected at 
Redlands, Californis, in 1893, and worked at 2,500 volts 
to transmit the power eight miles. In the same year the 
Nisgara contract for power-house No. 1 was fixed up, 
which now has а capacity of 52,000 h. p Since then power- 
house No. 2 has been erected, which has a capacity of 
55,000 b. p., making 105,000 h. p. altogether, as represent- 
ing one company's drain on the great cataract. But there 
is not only one company but several taking a water supply, 


and it is estimated that when all the power-houses in pro- 


gress are completed they will send out an egate of no 
leas than 700,000 b. p. d дыш 

The pressure given by the Niagara generators is not high, 
nor is the pressure on the lines to Buffalo over which from 
Nisgara 24,000 h.p.is transmitted. Originally the pressure 


on the Boffalo lines was 11,000 volts, but in 1901 it was 
raised to 22,000 volte, consequently it does not exceed that 


of the transmission from Lauffen to Frankfort 10 yeare 


before. It was not until 1897 that any increase over the 


Frankfort pressure was made, but in that year the South 
Californian Power 
80 miles at 33,000 volts. Several plante were installed 
at this pressure, and in the meantime expe 
whether a still bigher voltage could not be successfully 
employed. These experiments culminated in the Telluride 


Company adopting in 1898 а pressure of 40,000 volts for 
their Provo transmission, and at the present time there 


are several installations in the States working at this 
pressure. The Shawinigan Water and Power Company is 
operating over a line 84 miles long with 53,000 volts. The 
Washington Power Company, the California Gas and 


Electric Company, and the Guanajuato Power and Electric 
Company are all operating at 60,000 volte, while the Kern 
River Power Company is busy with a line on which the 


pressure will reach 67,500 volts. This is for the time 
being the highest presssure in the world, but two com- 
panies are making provision for their apparatus to be 
capable of working at 80,000 volts, so that whenever 
suitable methods of insulating for this pressure are 
devised they will be able to adopt it. Lord Kelvin may 


yet see in actual practice the figure he assumed as a 


possible voltage at the 1881 British Association meeting. 


At that date there was no polyphase machinery in existence 


and no transformer, so 80,000 volts was purely a guess. 
Nevertheless, we have already passed it in the laboratory, 
and before long may realise it in practice. 


In Europe the pressure on transmission lines does not 


rule high. The distances are not great, and under these 
circumstances it is preferred to keep the line pressure down 
to a figure which is possible to the generator armatures 
and does not require the use of step-up transformers. At 
the great hydro-electric stations of Vizzola and Paderno, 
for example, the pressure is only 11,000 volts and 14,000 
volts respectively. On the power lines of the Milano- 
Verese Railway the pressure is 15,000 volts, while on those 
of the Valtellina Railway it is 20,000 volts. Lately a 
power installation for the transmission of 3, 500 h. p. from 
Gromo to Nembro through 22 miles of line has been put 
to work at 40,000 volts, but this is quite exceptional, and 
stands alone amongst European undertakings. A most 
interesting example of a power installation in the Far East 
is furnished by the Mysore transmission of 4,000 h p. from 
the Cauvery River Falls to the Kolar goldfield, a distance 
of 92 miles, at 30,000 volts. The Falls of Foyers, in 
Scotland, have been utilised by the British Aluminium 
Company to generate the electricity necessary to their 
process of aluminium marufacture, but this is not elec- 
trical power transmission as we understand it. In North 
Wales, however, a pioneer hydro-electric transmission 
installation is close upon completion, which the engineers 


Company transmitted power over 


riments were 
being vigorously prosecuted with the object of finding out 


tell me will be supplying current very soon. The power 
is derived from Llydaw, on Snowdon, and there will be 


transmitted in the first instance 4,000 h.p. at 11,000 volts 
for the working of light railways in the district and for 
power purposes generally. A scheme which the Scotch 
Water Power Syndicate have in view is the transmission 
of 5,000 h.p. to the Vale of Leven from a hydro-electric 
power station 22 miles distant supplied with water from 
Loch Sloy, which is situated 750ft. or so above Loch 
Lomond. Here the pressure proposed on the overhead 
transmission line is 40,000 volts. But the scheme is at 
present in the air, and whether the conductors will ever get 
there I would not like to say. 

Unless the power transmitted is very large the lower 
the pressare the better, provided that it is high enough to 
allow of the transmission being carried out economically. 
It would be folly to assert that there are no greater risks 
with the higher pressures, for, as a matter of fact, with 
pressures of 40,000 to 60,000 volts ‘the highest intelli- 
gence, vigilance, and excellence must be employed to avoid 
accidents and ensure success.” These pressures are not to 
be used indiscriminately or when they can be avoided. 
A large number of plants are operating pressures between 
10,000 and 20,000 volts, and of these it may be said that 
the overhead lines give very little trouble. The latter 
figure represents a voltage which can be prodoced in the 
armatures of machines of moderate size without difficulty, 
so this pressure may be coneidered a limit below which 
step-up transformers may be dispensed with. When we 
get much above this we enter a zone where wo begin 
to experience the line troubles which very high pressures 
bring without obtaining all the corresponding advantages 
they confer. It is very questionable, therefore, whether 
there should be any halting place between 20,000 and 
40,000 volts. At 33,000 volts Dr. Perrine tells us that the 
special difficulties due to capacity, insulator size, erratio 
lightning arrester effects, and switching begin to make 
themselves seriously felt, and it is just as well if we have to 
redesign the apparatus with special reference to these 
difficulties, that we may carry the pressure to the other 
extreme of the zone referred to, and so get the full return 
for our trouble. If high pressures are ever standardised, 
the figures for the standards will be probably 20, 40, 60, 
and 80 kilovolts. 

With pressures of the order of 40,000 volts quite a new 
set of phenomena is brought to our notice. In the first 
place, the ‘insulators, in order to prevent flashing over to 
tbe supports, must be very much larger, and an increase of 
pressure from 20,000 to 40 000 volts necessitates their 
diameter being increased by 50 per cent. or more. A usual 
size of insulator for the former pressure is 6in. diameter, 
while the latter should not be less than from Qin. to 10in., 
with the addition of at least one intermediate bell between 
the outside dome and the inside cup. When these high 
preseures are used, the phenomenon of brush discharge has 
to be provided against. This results from the break-down 
of the air as an insulator owing to electrostatic strain set 
up in the space between the wires, and it was very 
thoroughly investigated by several leading engineers in 
America in 1893. Their experiments showed that while 
the loss of power due to this cause at 40,000 to 50,000 
volts was, with the usual lioe construction, inconsiderable, 
after the higher figure was reached the loss increased rapidly. 
Prof. Ayrton has lately worked out the distance wires of 
different diameters have to be placed apart to ensure that 
with certain pressures there shall be no brush discharge. 
The cure of the evil, of course, is to keep the wires far 
enough apart and keep them large enough in diameter, for 
it is common knowledge that in the vicinity of a sharp 
point or a sharp edge, less pressure is required to break 
the air down than in the vicinity of & knob or well-rounded 
edge. A thin wire presents along its whole length a com- 
paratively sharp edge, and while with wires of in. 
diameter 40,000 volts will discharge through about 10ft.,. 
if the wire is zin. diameter discharge will only take place 
when the distance between the wires has been reduced to 
15in. Ав it is usual to space the wires on a 40,000-volt 
line about 48in. apart, and as in no lines requiring such 
high-transmission voltage are wires likely to be less than 


lin. in diameter, it will be seen that there need be no loss: 
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dividend on the preferred ordinary stock for three months to June 20, 
£3,760 ; to recommend the payun of a dividend on the deferred 
ordinary stock at the rate of 3 per cent., making 6 per cent. for the 
year, which, including income tax, will absorb £9,947; to write off 
the balance of preliminary and issuing expenses amounting to £1,650 ; 
to transfer to reserve fand £4,460; and to carry forward to next 
account £1,767. The number of lights in use at June 30 was 
136,512, an increase of 25,601 over the number in use on 
June 30, 1904. The number of passengers carried during 
the year was 10,352,461, an inoresse of 1,482,965. Daring 
the year £107,445 has been spent in extensions and improvement of 
the company’s property and equipment, A line has been built to 
the Gorge in Victoria, and а recreation ground covering 10 acres 
has been lsid out at the end of the line. The Gorge extension has, 
atate the directors, proved very popular with the Victoria public and 
with visiting tourists. In Vancouver a line has been built to Kitsilano 
(Greers Beach). This line was P ра on July 4, and has since been 
very largely patronised. A traffic arrangement has been made with 
the Canadian Pacific Railway Oo. in reference to their line built from 
Vancouver to Steveston, the principal city on Lulu Island and the 
centre of the salmon fishing industry on the Fraser River. Under the 
arrangement made the Oompany has electrified the line and has operated 
it since July 4. The operation isan unqualified suocess. Ia pursuance 
of the Company's well- established policy of giving the publio the benefit 
of cheapened cost of production, voluntary reductions have been made 
during the year in the prices charged for electric light. The Vancouver 
power installation has been completed daring the year, and is now in 
full operation. The directors are much gratified by the success of this 
very important undertaking, the results of which have exceeded their 
expectations. The fall benefit of this new source of power was not 
obtained until June 1, so that the year's accounts are not largely 
effected by it. Practically the whole of the share capital of the 
Victoria Gas Co. has been acquired, and steps are being taken to 
improve and extend its plant. The results for the current financial 
ear of taking over the Vanoouver Gas Oo. have been entirely satis- 
оюгу to the Company, and have been equally beneficial to the 
consumers, to whom the charge for gas has been reduoed. 


from this cause, but there is enough trouble with switches, 
lightning arresters, and higher pressure surges iu the line 
without brush discharge. 

It is not the high pressure that makes the trouble last 
mentioned ; indeed, raising the pressure reduces surging, 
since the current is reduced with the increased pressure. 
Experience has shown that if a large amount of power 
is transmitted, it is easier to operate lines at a pressure of 
60,000 velts than at a pressure of 30,000 volte, because in 
the former case the current flowing is only about half. 
Sappose we are transmitting 5,000 h.p. to a distance of 
50 miles at 30,000 volts. Roughly, the current in each 
wire will be 80 amperes, and it is possible that if this 
be suddenly interrupted the surge pressure would rise to 
20,000 volts. If it happened that the line was momentarily 
short-circuited by a lightning discharge, and that during 
the short four times the working current passed, the surge 
voltsge on the removal of this short-circuit might rise to 
60,000 volts, which pressure would be superposed on the 
preasure. With 30,000 volts between the conductors, the 
pressure between any conductor and earth is 17,500 volts, 
so in this case the surge voltsge makes the possible nearly 
four and a half times the working pressure. If we worked 
at 60,000 volts, however, the rise on breaking the short 
would only be 30,000 volts, and this superposed on the 
working voltage gives & possible pressure of rather less 
than twice the working pressure. The momentary strain 
which insulators, transformers, and other apparatus should 
be capable of standing is in the case of the 30,000-volt 
transmission 77,500 volts, while in the 60,000-volt trans- 
mission it is 64,400 volts. The higher working pressure has 
therefore the advantage, and if the power transmitted were 
iacreased, the advantage would be more pronounced. It 
is probable that on account of this rise in pressure due to 
circumstances the occurrence of which the greatest preoau- 
tion will not always prevent, the current to be transmitted 
through each wire of long.distance transmiesion lines will 
not as a general rule exceed 100 amperes. 

There is no hard-and-fast rule for pressures to be used, 
but 1,000 volts per mile is recognised as good practice. 
This is sabject to limitation, on the one hand, by the 
highest pressure of which we have commercial experience, 
and, on the other hand, by the condition that the current in 
апу wire shall not be exceseive—a point which has just 
been dealt with. According to Mr. C. F. Scott, a distance 
in miles equal to three times the number of thousands of 
volts may be covered without incurring an excessive annual 
charge per horse-power for copper. This means that 5,000 
volts would cover 15 miles, 10,000 volts 30 miles, and 
20,000 volte 60 miles. That 10,000 volts has reached 
28 miles and 30,000 volts 92 miles is shown by the instal- 
lations at work. But the solution to all engineering 
problems lies in compromising, and the pressure is 
eventually settled by striking a balance between tho cost 
aod the risks undertaken. In this country the necessity 
for a higher pressure than 20,000 volte is unlikely to arise, 
at least, for some considerable time. 


(To be continued. ) 


LANARKSHIRE TRAMWAYS. 


At an extraordinary general meeting of this Oompany, held last 
week, Mr, A. B. Monks (the chairman) explained that it was proposed 
to raise additional capital to meet additional expenditure on the Lark- 
hall extension by the issue of 5,400 new shares of £10 each. The 
shares were offered to shareholders at psr—2£b per share on application 
and £5 on allotment, The proceedings were purely fo 

A resolution sanctioning the creation of capital was moved by the 
Ohairman, seconded by Mr. H. O. Levis, and carried. 


NEW COMPANIES REGISTERED, 


Improved Electric Supplies, Limited. — Capital, 215 000. 
O^jecte : to soqaire and take over the busiaess formerly carried on by 
the Improved Kiectric Glow Lamp Oo., Limited, to adopt an agree- 
meat with W. Ohamberlain, and to carry on the business of elec- 
tricians, mechanical and electrical engineers, electroplaters, mana- 
facturers of, agents for, and dealers in electric lamps, fittings, plant, 
tools, and appsratus used in the employment of electricity, eto. 
Registered office: 7, Great Newport-street, W. O. 


Liens Registered and Discharged. 


Barsi Light Railway Co, Limited, London, E.C.—Trutt deed 
reg Stered Sept. 30 for £140,000 4 per cent. debeatare atock. Trustee: 
Indian and General Investment Trust, Limited. Oharged on the 
interest of the company in the Barsi Town Railway and certain exten- 
sions, lands, works, rolling.stock and plant, the undertaking, and all 
other assete, present and future, except the uncalled capital. 


N. 8. Electric Storage Co., Limited, London, Е C.—Lien 
registered Sept. 29 for £1,000 6 per cent. debentures, part of 520,00); 
amount previously issued, £1,800 ; no trustees ; charged to the under- 
taking and all the property and assets, present and fature, 


Lowden Electric Lamp Co., Limited, (Watford). —А debenture 
dated Sept. 22, 1905, to secure £100, charged on the company's under- 
taking and property, present and fature, has been registered. Holder 
F. N. Bell, 5, Osmpden-hill-squsre, Holland Park, W. 


Motor Traction Co , Limited. —A memorandum of satisfaction in 
fall of charges, dated Sept. 5, 1901, and Feb, 4 and March 4, 1902, 
securing in all £11,000, has been filed. 


COMPANIES’ MEETINGS AND REPORTS 


BRITISH COLUMBIA ELECTRIC RAILWAY. 


For the 12 months to June 30 the gross receipts show an inorease 
over the preceding year of 91,687dol, and the net earnings. after 
charging renewals, show an inoresse of 44 53ldol. The following 
charges have been made against the revenue account of the year— 
viz.: provision for renewale maintenance (from which £8, 645. 18s, 7d. 
has been deduoted for expenditure on renewals during the year), 
£16 664 ; bonus to employés. £3,611; amount written off preliminary 
aud iseuing expenses, £1,862 ; amount added to capital amortisation 
fand, £1,725. The net profit for the year, after making the above 
reductions, amounts to £57,876, wh'ch, with the balance brought 
forward from last year, is increased to £60,099. Deducting interest 
on debentures to June 30, £13,586, and interim dividends on 
5 per cent. cumulative perpetual preference stock for six months to 
Dec. 51, 1904, £2 875, on preferred ordinary stock for nine months 
to March 31, 1905, £10,187, and on deferred ordinary stock for 
six months to Dec. 31, 1904, £9,000, there remains available for 
distribution and reserves £24,450. From this the directors have 
decided to provide for the dividend on the cumulative perpetual pre- 
ference stock for six months to June 30, 22,875; to provide for the 


CONTRACTS FOR ELECTRICAL SUPPLIES, 


Buralem (Staffe)—The Corporation require tenders for lighting 
St. John's Market by arc lamps. Tenders by Oct, 18. 


Edinburgh.—The Corporation reouire tenders for arc lamps and 
arc lamp · posts. Tenders by Oct, 23. See advertisement. 


Madrid,—The Pablic Works Department require desigus for a 
scheme of electric tramways in the town. Particulars from Direocion 
General de Obras Publicas, Madrid. Tenders by Nov. 27, 


Utrecht. —The Government Railways require tenders for Oontracts 
216-219 —for steel plates, tirefonds, bolte, eto. Specification (1e.) from 
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35 Ohief of Works and Stores, Morcelee Park, Utrecht. Tenders by 
ot. 24. 

London, 8.W.—The London County Council invite tenders for 
wiring and fittings for the electric lighting of the bandstand in the 
Villiers-atreet section of the Victoria-embankment Gardens, Tenders 
by 10 a.m. on Oct. 25. 

Great Western Railway.—The directors of this company invite 
tenders for the supply of various stores from Dec. 1 next to Nov. 30, 
1906. Specification, with forms of tender, may be obtsined at the 
office of the Stores Superintendent at Swindon. Tenders to Mr. G. K. 
Mills, secretary, Paddington Station, London, by Oct. 16. 


RESULTS OF TENDERS. 


Warrington.—Meesrs. Thomas Piggott and Oo. have obtained an 
order for a transporter bridge at Warringtor. 

Canterbury.—The City Oouncil have accepted the tender of 
C. Browning, at £24, for external painting at the electricity works; 
and the tender of Philpot and Son, at £11, for e'ootric fittings. 

Stafford, —The Town Council have approved the terms of the agree- 
ment with the Tudor Accumulator Oo. for the supp'y of a storage 
battery composed of 210 cells and the maintenance thereof for 10 years. 


Battersea.—The tender of the Municipal Applianoes Oc., at £60, 
for one bitumen boiler of 600 gallons capacity, whioh is required par- 
ticularly in connection with the extension of electric mains, etc., iu 
Nine Elms ward, has been recommended for scceptance. 

Oulton Broed.— The Urban District Council have accepted the 
tender of the Oulton Broad Electricity Oo. for 16-c.p. lampe, at 
£2, 2«. 6d. per lamp per annum, moonlight schedule, which includes 
- the upkeep of the fittings as well as the supply of current. 


Brighton.—The Town Counoil have accepted the offer of the British 
Westinghouse Eleotric and Manufacturing Oo. to provide and fix cast- 
iron facias to the switchboards now being erected by them at the South. 
wick power station and the North.rosd works, at £100; and the 
tender of tbe Ohloride Storage Battery Oo. for a battery booster, at 
£763, has also been accepted. 

Ashton.under-Lyne.—With regard to the contract for the tuper- 
heaters for the above which hss been obtained by W. B. Haigh and 
Oo., of Oldham, we are informed that these superheaters will be made 
by T. Sugden Limited, whom Haigh and Oo. represent in the Lanca- 
shire and Yorkshire district. Messrs. Sugden report recent orders for 
superheaters for the following corporation electricity works: Erith 
пера. order) Birmingham, Plymouth, Swincon, Oardiff, and 

ord. 


Maidenhead.—The Corporation have accepted the followirg tenders 
for the supply of coal to their electric power station until Marsh 31, 
1905 : Graigola Merthyr Oo., Cambrien.p1ace, Swansea ; G. Muttingley, 
Maidenhesd. Also tendered: Bradbury, Зэр, and Co., 7 Victoria- 
street, S. W.; Н. H. Deacon. 1, Pier Hesd.chambers, Cardiff; Foster 
and Co., 21, John.street, Adelphi, W.O.; W. Oory and Son. 52, Mark. 
lane, E. C.; Hinchliffe and Oo., 9, Gracechurch.street, E. O.; O. T. 
Huxtable; Jeanes, Vrasner, and Co., Me idenbead; Plummer and Son, 
Maidenhead ; Sreakman and Sons, 158, Ludenhall- street. E. O.; 
Stephenson, Clarke, and Oo., 4, St. Danstan'a-alley, E. O.; R. Webster 
and Sors, Maidenhead. 

London County Council, —The Highways Committee hava received 
the following tenders connected with the supply of 150 electric cars: 

(a) Oar Bodies, —8ix tenders, as follows, were received for this work: 


Hungarian Railway Carriage and Machine Works, Hungary... £58,200 


Hurst, Nelson, and Oo., Motherwell .........................—.—.- . 63.625 
Brush Electrical Engineering Oo., Loughborough .......... =æ... 74.175 
United Electric Oar Oo., Preston ee. . 34,850 
Metropolitan Amalgamated Railway Carriage and Wagon Oo., 
Birmingham. — —— seuss bas -. 15,915 
St. Louis Oar Oo., U. S. A. mem eren 76, 750 


Note, — The lowest tenderers, the Hungarian Railway Carriage snd 
Machine Works, did not comply with the Oouncil's specification for the 
work, and, further, were not prepared to axcept the Council's conditions 
of labour. In these circumstances, therefore, the next lowest tender— 
namely, that of Hurst, Nelson, and Oo., amounting to £635,525 — 
was accepted. The amount includes a sum of £1 а car body in respect 
ofa steal пас teams, and has been accepted upon cor dition that not 
less than 40 cars are delivered by Jan. 15, 1906, a farther 40 by Feb. 15, 
a further 40 by Merch 15. and the balance on or before April 15, 1906. 

(0) Trucks.—Seven tenders. as followa, were received for the msxzi- 
mum traction bogie trucks required for the 150 cars in question : 


Hungarian Railway Carriege and Machine Worke, Hungary... £13 800 
Brush Eleotrical Eogineering Oo., Loughborough ............. . 14,400 
Alternative tender. =. FF wee 17.400 
United Electric Oar Co., Preston o 14,925 
Alternative tender -. . mesoa sess bid vea eiit . 17,925 
Hurst, Nelson, and Co., Motherwell . 3 —. , 16.800 
Mountain and Gibson, Bury. e sessa cene -.. 18,000 
18 250 

Alternative tenders  ......... F . 18,750 

19 650 

Peckham Manufacturing Oo., U. S. ........ . 21000 
H. T. Bradford, Lor don — 535 e... 24 000 


Note.—The following report of the committee was adopted on 
Tuesday: It is of great importance that the trucks used with the 
electric cars should be of reliable and satisfactory design, as under the 
conditions now obtaining with the use of roof covers and the additional 
load due to the increased number of passengers thereby carried, it is very 
necessary that the trucks should bear without injury the increased 
etrain thus pat upon them. It has been found in the past that a very 
heavy item in the expenditure due to the repair of csra has been in 
respect of the trucks, and in these circumstances it hag been necessary 


to exsmiue very carefally the designs submitted by the severs] firms 
who lave forwarded tenders. As the result, the tender of Mountain 
and (tibson, amounting іо £18,000, has been accepted. Permission 
has been given to that fi m to sublet to the undermentioned persons or 
firms, or vo such other persons or firma as may be approved by the 
chief officer of tramways under the contract, the following portions of 
the works in connection therewith: (1) to the Н «беа S eelfoundry 
Co., the manvfasture of the wheels ; and (2) to Cammell, Laird, and C". 
and to the Glasgow Eogineeriog Oo., the maau‘acture of the exle 
forgings. The tender of Mountain and Gib:on has been accepted uj on 
condition that deliveries of the work are mde at the same time as the 
deliv: ries of the oar bodies ahove referred to. 

(c) Electrical Equipment and 5 of Cars. — Four tenders, as 
follows, were received for this тога, which includes the supply of 


special brakes : 

British Westinghouse Electric and Manufscturing Oo., London“ £43 500 
British Thomson- Houston Oo., Rugby ...................... e. 45 476 
Dick, Kerr, and Oo., Іопдӣор .............-..-.-.....-. A <= 35 550 
Brush Electrical Engineering Oo.. Loughborough ............. - 56,050 


* Accepted on the same conditions as to delivery as in the case of 
car bodies and the trucks, Permission tas been gi en to the Bricish 
Westinghouse Co. to enblet to A. Beyrolle and Co., or to such other 
person or firm as may be approved by the chi f officer of the tramways 
under the contract, the eupply of plags for the equipments, 

Nine tenders have been received for the layiug of cable duct: and 
the supply of high and low tension cable: required for the construction 
or reconstruction of tram ways in South London, as follows: 


Reid Bros., London““ꝰ ... £31,132 6 3 
Muirhead, Greig, and Matthews, Londo r . 32.507 15 6 
Westminster Construotion Oo., London 33,282 12 4 
J. A. Ewart, London . .... 34 276 12 7 
British Insulated and Helsby Cables, Prescot .......... . $9000 5 6 
J. Mowlem and Oo., London ................................. 40,380 0 0 
8. Kavanagh and Oo., Surbiton ............................ 41207 2 3 
J. F. Cummings and Oo., London 48,818 17 8 
Cunningham, Forbes, and Oo., Fleet, Hants ....-..... 69 718 15 6 


* Accepted. ennission bas been giren to this firm to sublet to 
W. Penfold, London, or to such other person or firm as mey be 
approved by the engineer under the contrast, the oaiting work in 
connection therewith. 


BUSINESS NOTES. 


TRACTION. 


London United Tramways Co.—The track-laying operations in 
Kingston are approaching completion. 

Perth.—At the monthly meeting of the Town Council Oouncillor 
Maopherson gave notice of a proposal to run a Sunday service. 

Birkenhead.—The Corporation have under consideration a proposal 
s extend the system of through tickets between the trams and the 

етту. 

Levenhall.— Another step towards the extension of the tramway 
system from Levenhall to Port Seton was carried out lest week, when 
the necessary surveying operations were carried out. | 

Liege.—The British Vice-Coneul repcr:s that several lines of light 
railways are proposed in that district. The section from Melreux to 
Erezée will probably be given out for public contact towards the end of 
the year. 

Southend. —The Town Coancil have decided to extend the tram. 
ways along the sea-front to Shoeburyness, a distance of about five 
miles, The осзб is estimated at £70,000, including the continuation 
of the sen · wall and Merine drive. 

Bournemouth.—The Вгапквоте Urban District Council have 
decided to muske representations to the Corporation as to an improved 
service. The Corporation have de:ided that they cannot at present 
entertain the suggested extension to Parkstone. 

Bromley (Kent) —At a meeting of the Borough Council last week 
it was decided to refer to committee the queation of promoting a Bill 
to authorise motor ‘buses, as it was considerei that tramways would 
detract from the з esidential character of the place. 

Yarmouth —The traffic return for four weeks in September showed 
the total receipts to be £2,630. 17s. 8d., the increase on the Yarmouth 
section being £112. 10s. The Tramways Committee have asked the 
Electricity Oommittee to grant a reduction in the charge for current. 

Swindon.—The receipts for the Corporation trams for the 8.8: year 
total £10,227, the passengers numbered 2.862 697, the car miles were 
206,266, and the traffic receipts per car mile work out at а trifle over 
114d. It is expected that a net profit will be shown. The projected 
extensions have been deferred. 

Paisley.—It is reported that the company may shortly undertake 
extensions of the Potterhill and Johnstone routes. The proposals fer 
inter-rannipg between the company and the Glasgow Oorporation 
appear to be hung up, chiefly because there is some difficulty as to 
spportioning the coats for electric power between the Paisley and 
Glasgow Corpora tions. 

Falkirk. — The route work in connection with the tramway scheme 
is now practically completed. The new bridges across the Forth and 
Olyde Canal at Camelon and Bainsford are not yet completely finished, 
but it ie expected they will be open for traffic within the next few days. 
Last week several satisfactory trial runs were made on the Oamelon and 
Larbert road by the tramway company officials, 

Reading.—The Corporation have appointed a sub-committee to 
consider the question of the desirability of obtaining powers to provide 
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motor omnibuses in connection with the tramways. It has been 
decided that the cars shall not travel at the maximum speed sano- 
tioned, as it is stated that passengers sre occasioned inconvenience 
through being carried beyond the stopping points. 


Halifax.—Two tramcars on the Corporation electric tramways 
collided violently during & fog on Tuesday morning, one car having 
jast emerged from a loop on to a single line, where the other was 
travelling. Both cars were badly smashed in front. The driver of one 
саг was injured internally, and taken to the infirmary. The other 
driver was slightly injured. The passengers escaped practically 
uninjured. 

Oxford.—At the meeting of the Corporation last week, the follow- 
ing recommendations of the Tramway Committee were adopted: (1) 
That Mr. Stephen Sellon be appointed to make the valuation referred 
to iu the first portion of the memorandum ; (2) that steps be taken to 

romote & Bill in tbe next session of Parliament, as suggested by Mr. 

ease, containing the widest possible powers, without pledging 
the Oouncil at this stegs either to work or not to work the 
undertaking. 

Chili.—The Diario of Aug. 17 contains the terms of a concession 
which has been granted to Don Ambrosio Olivcs for the construction 
aud working of an electric railway from the port of Valparaiso through 
the valleys of Oasablanca and Ouracavi to Santiago, with a branch 
uniting the valley of Curacavi with the town of Melipilla, This con- 
cession is for the term of 100 years from the date of the opening of 
the railway to the public, subject t» & right of purchase by the 
Government at the expiration of 40 years. 


Lowestoft.—At the monthly meeting of the Town Council the 
Tramways Committee reported that the receipts for three weeks in 
September were £802, against £823 in the corresponding period of 
last year. The engineer submitted plan and estimate of the cost of 
converting the single track to double from the Suffolk corner to the 
Hempland. The total length of track to be converted is 840 yards, 
and his approximate estimate, exclusive of alterations to sewers, gas, 
and water mains, was 21 608, Further consideration of the matter 
was deferred. 

Gomersal. —AÀt the meeting of the District Council it was reported 
that complaints were being made of the delay in the progress of the 
work of relaying the Gomersal, Birstall, and Dewsbury tramway by the 
electric traction company. The Ohairman of the Oouncil stated that he 


had seen the company’s manager, and that in regard to the Gomersal 


end the company were waiting for the sanction of the London and 
North-Western Railway Oo. to the lowering of the bridge carrying 
their line. It was not thought necessary, therefore, to take any action 
in the matter. 

Electric Sprinkler.—Lact week there was tried on tke electric 
tram system in Leith a device for the sprinkling of water and the 
sweeping of the line. Ia front of the car there is fitted u perforated 
tube, which is supplied with water from a tank in the inside. The 
brushes are behind the tube, so that the ground is first watered and 
then swept, the dust being thrown into a receptacle. The work was 
effectively done, and the car proceeded at about the ordinary rate of 
the passenger саг, во that the work can Ъз carried out without any 
interruption to traffic. 


Edinburgh.—<A sub-committee of the Town Council had under 
consideration last week a proposal by the tramways company regard. 
ing the method of psying their rent ве Іевғеев of the Corporation. It 
js understood that the company suggeet: that the annual increments 
by which the rent rises should be increased from the atipulated sum of 
£2,500 to £5,000 re: annum во that the maximum at the end of the 
lease wculd probably be £95 000, instead of £100,000. The proposal 
of the company was regarded with favour by the sub-committ:e, and it 
will be fally diacutsed by the Lord Provost’s Committee. 


Beckenham —At the meeting of the Urban District Council the 
Tramways Committee reported thet the solicitors to the British 
Electric Traction Oo, and the Council had exchanged agreements for 
cancellation of the Beckenham tramway scheme. A letter having 
been received regarding the Penge tramways, in which it was stated 
that if current was to be available by the date specified in the agree- 
ment with the British Electric Traction Оо, the necessary extensions 
should be proceeded with at once, the clerk was directed to communi- 
cate with the British Electric Traction Oo. with a view to determining 
proe to be paid by them for current to be supplied by the 

ouncil, 


Birmingham.—The generating station for supplying Birmingham 
with electric light and motive power, which for rather more than a 
year has been in course of erection on the site of the old General 
Hospital, Summer-lane, is now approaching completion. Arrange- 
ments have been made for putting in, as the first instalment, engines 
of 12,000 h.p., and there is provision for extensions as the demand for 
the electric current increases, Eight water-tube boilers of the largest 
construction are also being installed in the first portion of the scheme. 
This enormous undertaking has been rendered absolutely necessary in 
view of the electric tramway extension scheme and theincreased public 
demand for illumination and motive power by eleotricity. 


Tramways Rating.—The adjourned test case originated by the 
Wakefield Corporation to determine whether light railways are entitled 
t» be assessed at one-fourth only will be held on Oct. 18. Tbe same 
point has been raised at Swansea, as Wakefield and the Swansea 
Ooancils have agreed to contribute towards the cost (with other Cor- 
porations) of the test action, provided the case is contested upon 
circumstances precisely similar to those which obtain at Swansea. 
oe to a Midland paper, the British Electric Traction Oo. has 
apparently abandoned its demand to have its lines assessed at cne. 
fourth 2 the general district rate, on the ground that the track is a 
railway, It raised that position in letters to tho Lye, Kingewinford, 
and other Oounolle, but has now paid the demands o Lye in fall.“ 


Longton.—At the meeting of the Town Oouncil, the Improvement 
Oommittee reported that the surveyor had laid before them corre- 
ndenoe which had taken place with the Potteries Electrio Traotion 
ompany with reference to the paving of the lower portion of Anchor- 
road, and the company had consented to pave the whole width of the 
road throughout the length of the tramway where the level was altered 
near to the railway bridge, and to run the gradient out to the middle 
of the old tramway, subject to the Oorporation undertaking to pave 
the remainder of Auchor-road. The borough surveyor's estimate of 
the cost of repaving Auchor-road amounted to £3.860. The committee 
recommended that the tramway company’s offer be accepted, that 
Anchor-road be repaved, and that application be made to the Locsl 
Government Board for their sancjion to a loan of £3,860. The report 
was adopted. 


Fatality.—Io the Hammersmith Ooroner’s Oourt last week Mr. 
C. L. Drew held an inquiry with reference to the death of Theophilus 
Biddle, А witness stated that deceased was healthy and sober, and 
had good sight and hearing, although he wore glasses for reading. On 
August Bank Holiday deceased went out for a shorb walk and within 
an hour he was carried in sgain with injuries to his leg’. He was at 
once taken in a tram to Hammersmith and removed from there on the 
ambulance to the hospital. On the way he said the tram had hardly 
stopped when he jamped off and fell under a van. He was unconscious 
the whole time he was in hospital, and died on Sept. 26. Eventually 
the jury returned a verdict of ‘' accidental death,” and added that 
they wished to draw the attention of the company to the advisability 
of having the gates kept closed whilst the trams were running between 
stopping places. 


Cheshire Tramways Scheme.—At a meeting of the Highway 
Committee of the Macclesfield Town Council a letter was read from 
Messrs. Jobn Newton, Sons, and Bayley. engineers, of Manchester, for- 
warding a sketch plan of a proposed tramway connecting Stock pos t, 
Macclesfield, Cheadle Hulme, and Wilmslow for the construction of 
which it is intended to seek powers during the coming parliamentary 
session, It was resolved that as regards the highways under tke juris- 
diction of the Council, consent be given authorising the construction of 
the above, subject to the gauge Aft. 84in., and to an undertaking being 
given that the promoters shall widen, where necessary, all the highways 
repairable by the Council along which the proposed tramways ruu, so 
that there shall be a minimum width of macadamised or paved roadway 
of 20ft., in addition to the width of the existing footpaths, and that 
the rails shall be laid so that there shall be 160. of roadway, exclusive 
of footpath, on one side of such rails. The minutes have been confirmed 
by the Counoil. 


Harrow.road Tramways.—At the meeting of the Kensiogton 
Borough Oouncil it was reported that letters had been received from 
the Harrow-road and Paddington Tramways Co. giving notice that, in 
the exercise of their powers under the Harrow-road and Paddington 
Tramway Acts, 1903 and 1904, they proposed to proceed with the 
work of reconstruction of the existing tramways for the electrical 
working of the system, and forwarding plane showing the position of 
the tracks, the approximate р sition of the tramway poles, the method 
of track cons'ruotion, etc. The committee have given directions to 
the borough engineer to place himeelf in communication with the 
compapy, with the view of assertaipiug how far it may be possible for 
au egreem»nt to be arrived at for the wood paving of the portion of 
Harrow-road situate in ihis borough, and have intimated to the 
company that, subject t» the borough engineer being able to report 
that a satisfactory arrargement has been arrived at, no objection will 
be teken to the plans as submitted. 


South Staffordshire Tramways Co.—At the meeting of the 
Darlaston District Council the Clerk reported having written to tLe 
South Staffordshire Tramways Lessee Company with reference to the 
condition of the tramways. He had received s reply to the effect that 
the matter was receiving the fullest attention of the directors, and the 
mansging direotor had recently had an interview with the town olerk 
of Walsall with & view to the reconstruotion of the portions of the lines 
in that borough. Several members expressed the opinion that, as this 
reply was dated early in August and nothing had been done since, the 
position was most unsatisfactory. The Oheirman said there was no 
doubt that the lines were now in an absolutely dengerous condition, 
and unless pressure were brought to bear it seemed as though nothing 
would be done. Mr. Robinson suggested that the Council should press 
for some improvement, and state plainly that in the alternative they 
should appeal to the Board of Trade. The Olerk explained that he had 
already taken this course. It was decided under these circumstances 
to lay the whole of the facts before the Board of Trade. 


Manchester.— At Taesday's meeting of the Tramways Committee 
the report was received of the sub-committee which had received a 
deputation from the Corporation of Ashton-under-Lyne as to the 
running of through trams between that town and Manchester, and a 
similar request was received from the Oldham Oorporation. The 
committ:e came to no decision on these applications, which were 
reserved for further consideration. In considering the carriage of 

arcels by the trame, it was decided that in future the guards should 
be permitted to receive at any stopping station pardels up to the weight 
of 71. which bore the necessary value of the stampe issued by the 
Tramways Committee. The guards ате not to be permitted to receive 
payment for carriage, nor, at present, to receive parcels the carriage of 
which is to be paid by the consigoee. Daring the week ended Oct. 7 
2,589,220 passengers were carried by the trams, and the total receipts 
amounted to £12,734. 19s. 54d. The figures for the preceding week 
were: number of passengers, 2,588,619 ; receipts, £12,814, 10s. 32d. 
The Oorporation have decided to increase the number of top-covered 
cars, as these have been found to give excellent results, 


Falkirk —At the meeting of the Town Oouncil sn agreement with 
the Ssottish Electric Central Power Oo. was approved in regard to the 
supply of power for the new trams, as mentioned last week, 
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terme of the agreement are as follows: ‘‘(1) The agreement to subsist for 
a period of 21 years from the commencement of the supply of the eleo- 
tric energy by my company to the tramways company, and to be 
subject to breaka which may be exercised by either party at the end of 
either 10 or 15 years on six months’ previous written notice; (2) the 
agreement shall cover the supply of electric energy to the tramways 
company within any part of the existing burgh of Felkirk ; (3) the 
sum of £100 towards the expenses incurred by the Town Council to 
be paid by my company to the Town Council on the execution of the 
formal agreement to be entered into embodying the terms of the 
arrangements; (d) my company to make payment to the Town Council 
of the sum of 250 annually, by equal portions half-yearly on May 15 
and Nov. 11, the first payment (which will be made on Nov. 11, 
1905) being the proportion applicable to the period from tbe commence. 
ment of the supply to the tramways company to that date; (5) the 
agreement to be entered into to bear that it is without prejudice to the 
rights and pleas of both parties." 


King’s Norton.—At the meeting of the Urban District Council the 
Tramway Committee submitted its report, which stated that they had 
effected a settlement with the City of Birmingham Tramways Oo. as 


to the payments due to the Council under the agreement for lease of 


Pershore-road tramways, and ss to their claim for loss of profit in 
consequence of the delay in opening the tramways. The committee 


had considered an objection raised by the company to the payment of 


interest and sinking fund cbarges on tbe total sum of £40,000, the 
amount actually borrowed by the Oouncil by reason of the fact that 
the approximate capital outlay did not exceed £355 0^0. and it 
was finally agreed that the interest and sinkirg fund charges on 
the amount of unexpended borrowed capital should be borne by 
the parties in accordance with their respective interests in the tram- 


ways, the sigh eo being, therefore, called upon to pay 7}-4¢ths of 


such interest and sinking fund charges, the Oouncil bearing the 
remainder. The report was adopted. e Chairman of the special 
committee re tramways stated that, in view of the erroneous ideas pre- 
vailing with regard to the date upon which the Oorporation of Birm- 
ingham would commence that portion of the Moseley and King’s 
Hesth routes which lies within the city, they had ascertained that the 
Corporation would not commence working such routes until Deo 31, 
1906. There was, therefore, plenty of time for the committee to make 
arrangements and to carry out negotiations, He did not apprehend 
the slightest difficulty with the Corporation once they had settled with 
the tramway oompeny. 

Belfast.—In the course of his reply to the alle 
Citizens’ Association, the sity surveyor (Mr. Н, A. Cutler) makes the 
following remarke: ''With regard to the allegation that sand had 
been used instead of compo, I do not for & moment believe that such 
a thing has occurred, except where it is specified for such to be used, 
The loose paving does occur in several lit: but, considering the 
magnitude of the job, and the heavy! drawn by traction 9 
which have passed over the new work, I consider the amount of loose 


paving to be relatively small Wherever loose paving shows itself 


Messrs. White will have it put in proper condition before the period 
of maintenance has expired, whether it arises from bad work or any 
other cause. With regard to the complaint of the sasociation that 
setts wider than specified have been allowed at places specifi»ally men- 
tioned, on the Oramlin and Shankhill roads, it is rather unfortunate for 
their argument that the sette which are said to be in accordance with 
the specification are the new ones supplied by Messrs, White, and those 
which are larger, with the exception of five yards, are setts which 
were taken up from the old tramways and reused. I might have been 
considered to have performed my duties more faithfully, and have 
avoided the complaint of the Citizens Association, had I had all the 
old setts dressed down to din. and 5Jin., although such is not required 
by the contract ; but this I could not have done without feeling that 
I had robbed the ratepayers of the value of 25 per cent. of all the old 
setts, which would amount to £16,000. All the other points drawn 
attention to b7 the association were answered in my report on Coun- 
cillor Gregg’s letter of Sept. 4, but the assertion that the setts on the 
Shore-road were condemned in consequence of my attention having 
been drawn to the matter from outside sources is totally incorreot. I 
condemned the setts as soon as I saw them. They were only parts of 
shipments delivered and condemned in other parts of the city." 


London County Council —At the reopening meeting of the 
Council on Tuesday the Highways Oommittee recommended that 
authority be sought in the session of Parliament of 1906 to enable the 
Oouncil to construct new tramways ss follows: (1) from the Plough, 
Olapham (London County Council tramways), via Olapham Common 
north side and Cedars-road, to Lavender-hill (London Oounty Oouncil 
tramways); (2) from Seven Risters-roal (existing tramways), via 
Amhurst-park, to Upper Olapton-road (existing tramways); (3) from 
Aldgate (existing lines), via the Tower Bridge northern approach, to 
& point near the Tower Bridge; (4) from the Lea Bridge-road terminus 
(existing tramways), vic Lea Bridge-road, to Upper Olapton-road 
existing tramways); (5) from Tooting-broadway (London County 

cil tramways), via Mitcham-road, to the county boundary near 
Tooting Junction railway station; (6) from High street, Streatham 
(London Oounty Council tramways terminus), via Streatham High- 
road, to the county boundary at Norbury, with do n line via 
Gleneldon.road, Bourpvale-road, and Stanthorpe-road ; (7) from near 
the Marble Arch, via Edgware-road, Maida-vale, and High- road, 
Kilburn, to the county bouodary at Oricklewood. This was post- 
poned. The Board of Trade have certified as ready for traffic 
the short extensions from the Tooting terminus along Tooting High- 
street and Defoe-road. The circular steamboat and tram tickets 
roved so popular that it was decided to extend the scheme. 
The Board of Trade have approved the conduit system for the 
subway from the Strand to Theobald’s-road. Permission has been 
granted to the National Telephone Оо, to use for its works a Gin. space 
along the subways in course of construction, the company paying rent 


tions of the Belfast 


according to the scale laid down in the Oouncil’s by-laws. At the 
meeting of the Court of Common Council on Monday 
asked that, at the conference of the Bridge House Estates Committee 


, John Harris 


with the London County Council on the subject of tramways across 
the Thames, it should be suggested to the London County Council 
that they should form a new street on tbe south side of the Thames, 
between Westminster and Blackfriars Bridges, and by means of a 
tunnel. or otherwise, provide direct communication between the trams 
from Kingeway and the South London trams. Mr. Algar, replying 
for the committee, ssid they had been invited to consult with 
the London  Oounty Council, and would carefully consider 
any proposal the London Oounty Oouncil might put forward. 
The Works Oommittee of the Stepney Borough Oouncil reported on 
Saturday that they had considered an important letter from the 
London County Oouncil with reference to the forthcoming electrifica- 
tion of the tramways in the East of London. The London Oounty 
Council pointed out that, owing to the nearness of the Whitechapel 
and Bow Railway to the surface of the roadway, it was practically 
impossible to adopt the conduit system, and that therefore in Mile 
End- road and other thoroughfares they proposed to use the overhead 
system. The letter also stated that the Poplar Borough Oouncil had 
agreed to the adoption of the overhead system, and suggested that, 
with the view to expediting the electrification, the Stepney Council 
should tske the ваше course. The Works Committee, however, in 
their report point out that at only two places does the Whitechapel 
and Bow Railway present difficulties, and that it would not be difficult 
to overcome these, While in favour of doing all they can to expedite 
the electrification, they advise the Borough Oouncil not to depart from 
their previous decision against the use of the overhead system in the 
borough. For the fourth time the County Oouncil, preparatory to 
seeking parliamentary powers, have asked Paddington whether it is 
prepared to contribute a third of £60,350, which is the estimated oost 
of widening Edgware-road, so as to permit electrio tramways from the 
Marble Arch to Oricklewood. The General Purposes Committee of 
the Borough Oouncil recommend that the central authority be again 
informed that Paddington is prepared to consider the tramway scheme 
if the Oounty Oouncil bear the total expense of road widening 
“ag part of their tramway policy.” At the meeting of the 
St. Marylebone Borough Council, the General Purposes Committee 
bad on the agenda a report that it has had under considers- 
tion a letter from the Oounty Oouncil suggesting the widening of 
Edgware-road, High-road, Kilburn, and Sboot-up-hill, in connection 
with the proposal to construct a tramway from the Marble Arch to 
Oricklewood, and asking whether, in the event of the Oounty Oouncil 
resolving to undertake the work, the Borough Oouncil will give 
consent to the construction of a tramway slong the portion of the route 
within the borough of St. Marylebone. The committee states that the 
estimated total net cost of the street widenings contemplated by the 
scheme is £94 000, and recommends the Oouncil to consent to the 
construction of the proposed tramway, provided the Council be not 
asked to incur any expense for any street widenings necessitated. A 
deputation of members of the Highways Committee of the London 
Oounty Council attended at the Guildhall on Wednesday to confer with 
the Bridge House Estates Committee on the question of some legisla- 
tive co-operation between the Oouueil and the Corporation with 
refererence to running tramways over Blackfriars Bridge and along the 
Vict ria embankment. The question was discussed generally in 
private but it is understood that no definite scheme was formulated. 
Subsequently the whole question was adjourned until Monday, when 
the Bridge House Estates Oommittee will meet for the purpose of 
submitting definite recommendations to the Oourt of Common Council, 
The Stepney Borough Council have decided that they cannot consent 
to the use of the overhead system. 


LIGHTING AND GENERAL. 


Canterbury.—The electrical engineer has been deputed to visit the 
Olympia Exhibition. 

Bath.—The question of lighting the new Midland bridge by elec. 
tricity is being investigated. 

Worthing.—Sanction has been received to the borrowing of £3,300 
foi electric lighting purposes. 

Irvine.—The proposed electric lighting scheme has been deferred 
owing to opposition by the ratepayers. 

Rochdale —The Town Oouncil are about to apply for powers to 
borrow £42 405 to pay for extensions at the electricity works. 


Dewsbury.—The General Works Committee have received five 
tenders for the supply and erection of a new refuse destructor. 


Hamilton.— Cables are now being laid into the pipes provided for 
the underground telegraph system between London and Glasgow. 


Berwick.—Sir Hubert Е, H. Jerningham, K. O. M. G., on Tuesday 
opened an eleotrical exhibition at Berwick before a large company. 


Birkenhead.—Two members of the Electricity Committee, together 
with the engineer, have been deputed to visit the Olympia Exhibition. 


Llangollen.—The Oouncil have decided to postpone the adoption 
of the electric light for the whole of the town. Further investigations 
are to be made. 

Sunderland.—The County Borough Oouncil propose to place eight 
aro lamps on the concrete balustrade of the Roker promenade at an 
estimated cost of £504. 

Removal.—Mesers. James Willing, jun., newspaper advertisement 
contractors, have removed their West-end branch from Piccadilly to 
78, Knightabridge, London, S. W. 

Bromley.—The supplemental agreement with the National Tele. 
phone Oo. ier de the proposed underground work in Tweedy-road 
and Oollege-road has been approved, 
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Sunningdale.— The Parish Oouncil are considering a proposal from 
an electric light company in London who desire to supply the parish 
with electricity for lighting purposes. 

Frimley. —The Urban D'strict Oouncil have referred to the Lighting 
Oommittee the question of sanctioning the propo:ed electric lighting 
order of the Oamberley Electric Supply Oo. 


Eastwood.—The Urban D'strio* Oouncil have decided to adopt 
public elentrio lighting providing favourable terms can be arranged 
with the N tts and Derbyshire Electric Power Oo. 


Hull.—Arravgements are to be at once made for reinstalling the 
National Telephone system to the Humber Pilotage Commissioner. 
office and the A’exandra Dock at an inclusive annus! rental, 


Widnes —A ub committee has been empowered to take the noces. 
sary steps for obteining furtber powers of transfer to the Mersay 
Eleotrio Supply Oo., the term authorised having expired Aug. 15. 


London County Counoil.— Oa Tuesday it wa: agreed to lend the 
Islington Bor ugh Oouncil £13 000 for electric lighting and the 
Woolwich Borough Oouncil £10 2 28 for elect ic lighting purposes. 


New Firm.—The firm of James E. Sayers, 157 West George. 
strect, Glasgow, consulting engineer, has been changed into James E. 
essen and Caldwell, by the admission of Mr. James Caldwell to the 

rm. 

St. Panoras.—The Borough Council are fitting up Б. Oamden - road 
for showroom purposes for the electricity department. Oa Wednesday 
an extension of aro lighting (Section D) at a cost of £8,250 was 
approved. i 

Yarmouth —The borough surveyor has been instructed to proceed 
with the work of electrico lighting of the Marine-parade, Gorleston, 
and neighbourhood, by means of 10 arc lampe, at a total outlay of 
£57. 10s. per annum. 

Brighton.—The Lighting Oommittee have been requested to attend 
the electrical exhibition at Olympia, and other members of the Council 
will be invited to accompany them. The expenses of the members 
attending are to be paid by tbe Oouncil. 


Battersea.—Electric mains are to be extended to Heathfield House 
at an estimated ovst of £550. The subway recently formed by the Council 
between Latchmere-road and Oabul-road is to be lighted by means of 
Nernst lampe at an estimated ccst of £70. 


Hereford —The Town Council intend to apply for sanction to 
borrow £5 300 for cable extsnsions, supplementary feeders, purchase 
of eleotrio motors for hiring out, etc. The annual revenue from the 
extensions for lighting is estimated at £492. 


Nernst Electric Lamps. —Tbe A. E. G. English Manufacturing Oo., 
4 and 5, New Oompton-street, Oharing Oroes-road, W. O., inform us 
thet they have taken over the business of the Nernst Electric Light, 
and are now doing the export as well as the home trade. 


Anglo American Telegraph Co.—The directors have resolved, 
after placing £5,000 to credit of renewal fund, to declare ай interim 
dividend for the quarter ended Sept. 30, 1905, of 151. per cent. on the 
o:dinary stock, and £1. 10s. per cent. on the preferred stock. 


Taunton.—At the last meeting of the Town Oouncil а motion that 
the Oouncil request the Electric Lighting Committee to revise its 
charges to private consum эв во as to meet present and fature liabilities 
was defeated by a large msjority, only three voting in ite favour. 


Partnership,—Mr. James E. Sayers hss taken Mr. James Oald- 
well, formerly his assistant, into partnership. ТЬе new firm will 
practice as consulting engineers and electricians at 157, West George- 
street, Glasgow, under the name of James E. Sayers and Caldwell. 


Middlesbrough.—The electrical engineer (Mr. Taylor) in his last 
report states that the extensions to the plant are practioslly complete. 
During the month 150.000 units were sold as against 58,000 ia the 
5 period of last year, The profit for the month amounted 
t? . 

Cheltenham.—It has been decided to provide а spare motor. driven 
pump at theatition. It appears that а very large demand for power 
for traction ie now compelling the Oouncil to work their plant almost 
to its utmost capacity. "The cost, estimated at £154, is to be met out 
of current revenue. 

Market Harborough.—The Urban District Oouncil have decided 
to proceed at once to take the necessary steps to obtain power for the 
establishment of an electrical supply within the urban district during 
the next session of Parliament. Messrs. Rees and Freres will act as 
their parliamentary agents in the matter. 

Bolton.—At the last Town Council meeting a long discussion arose 
upon the decision of the Electricity Committee that it was inadvisable 
to allow the Co-operative Society to lay an underground electric cable 
from their premises in Bridge-street to those in Bark-street. An 
amendment to refer the matter back was lost. 

Camberwell.—Notices having been received from the Oounty of 
London Electric Supply Oo. of intention to lay electrical oondnits 
along both sides of Wegner-street, St. James’s-road, and Olmar.road, 
the Uouncil have decided to reply tbat they have no objection to the 
laying of the mains proposed, subject to such mains being used 
solely for the purpose of supplying electricity within the borough. 


Croydon.—The Post Office have notified their willingness to 
establish telephone exchanges at Purley and Kenley, They aleo 
proposed to erect overhead wires in s number of streets, The District 
Council have been recommended to oppose all overhead wires, and 
arrange the best terms they could with the Post Office. 

Morley.— Mr. J. E. Ellis, the borough electrical engineer, in his 
Jast report states that the total output from the electricity works 
daring the month of August was 7,181 units. against 7,925 the same 
month last year, and that there had been 4,664 units sold to con- 


sumers by meter, against 5,616. There had been 275 lamps connected 
during the month, the total number of lamps to date being 15,001. 


Louth.—The application of the Town Oouncil for sanction to borrow 
£17.000 for the purposes of electric lighting has been refused. The 
O uncil think satisíactory arrangements may be made with a private 
company, and, in that case, would apply to the Local Government 
Board for leave to transfer the order. With that object in view 
application will be made for an extension of the time limit of the 
order, 

Lowestoft.—The last report of the resident engineer states that 
duriog the month nine new consumers have been connected to the 
maine, representing 785 8-c.p. lamps. One 35-h p. motor hss been 
connected during the month. There are now connected to the mains 
652 consumers, representing 35,195 8.0. p. lampe. The question of 
reducing the charges for power for tramways will come before the next 
meeting of the Electric Lighting Oommittee, 


London Gazette,—The partnership between Edwin О, Wallis and 
E. H Watson, electrical eagineers, 36, Trinity-street, Leeds, has been 
dissolved by mutual consept. A receiving order has been made out on 
debtors’ petition in the estate of George Robson and John Samson 
Robson, electrical engineer, Empire - buildinge, Newgate - street, 
Neweastle-on-Tyne. The first meeting will be held at the Official 
Receiver’s Office, 30, Mosley-street, Newoastle-on-Tyne, on Oct. 14, at 
11 a.m. 

Steck Exchange.—The Stock Exchange Committee have appointed 
Oct. 18 special set- ling dav for the Newcastle and Dis'rict Electric 
Lighting Oo.'s 2150, CO) 44 per cent. mortgage debenture stock, and 
have ordered the said securities to be quoted in the official list. The 
committee have been asked to allow the following securities to be 
quoted in the official list: County of Durham Electric Power Distribu- 
tion Oo.'s 20,000 5 per cent. preference shares of £5 each, fully paid, 
Nis. 1 to 20,000 ; Electric Supply Oorporation’s £60,000 44 per cent. 
debenture stock. 

Ediaburgh.—The Town Council have received a report from the 
Electric Lighting Committee recommendiog that condensing plant 
should be provided at Dawar. place s stion at a probable cost of £13 0 O, 
and at MoDonald.road station at a prob ble cost of £28 5CO ; and that 
authority be granted to make arrangements with the North British 
Bailwsy Co. to take water from the Union Canal for condensing at 
Dewar-place station ; and that provision be made in the Bill which is 
to be promoted in Parliament for powers to take water from the Water 
of Leith for the McDonald-road station. 

St. Marylebone.—The Electric Supply Committee reported at the 
meeting of the Borough Oouncil last night that the number of con- 
sumera now being supplied from the Oounoil's electricity generating 
station was approximately 4,000. With regard to supply in bulk, the 
committee state that owing to the fact that the supply to large areas 
have been taken over from tbc company, and that (owing to the delay 
conscquent on the Board of Trade inquiry re the change of pressures) 
in the dase of some of the consumers the supply is necessarily at the 
old voltage, whereby a considerable proportion of electric energy is 
wasted, the load require to be provided for at the Council's gene- 
rating station ie heavier than had been estimated (the engineer having 
reckoned on larger areas being changed over to the higher voltage) 
and they have considered it advisable to approach the company with s 
view to obtaining the benefit of the option of a supply of electricity in 
bulk from them in case the same may be required during the next few 
months, by which time the critical period will be passed, as a larger 
number of consumers will then be changed over to the higher voltage. 
They are according negotiating with the company for such a supply in 
bulk, which the company are bound t»give to the Council, on terms to 
ba agreed, under the heads of agreement of May 8, 1901. The com- 
mittee have provisionally arranged the following tariff—viz.: ordinary 
lightirg purposes, 8d. per univ for 600 hours’ supply on maximum 
demand and 1d. per unit afterwards ; basement lighting, 2d. per unit ; 
and for power purposes, 2d. per unit for 500 hours’ supply on maximum 
demand, and 14. per unit afterwards, 


Tantalum Lamps.—Experience with a large number of thee 
lamps has shown that when used on alternating-current circuits the 
results are not so good as on continuous-current circuits, the life of 
the lamp frequently being considerably shortened and the globe 
showing a tendency to blacken., We are informed by Messrs. Siemens 
Bros. and Oo. that they recommend, for the present. that the use of 
tantalum lamps should be restricted as far as possible to continuous- 
current circuits, They farther ssy that experience has shown that on 
continuous-current circuits the useful life may be assumed, generally, 
as being between 400 and 600 hours, and in many cases it is actually 
even larger, whilst the total life often greatly exceeds 1,000 hours, The 
candle-powers of the lamps of various voltiges are proportional to the 
standard candle-power ot the 110-volt lamp (23 British candle-power). 
Messrs. Siemens have had many inquiries as to why they do not put the 
110-volt lampon the market with acandle-power somewhere about 16, the 
general opinion being that 23 o.p. was too high for most requirements, 
although the current consumed is actually less than for the carbon 
filament of the lamp of 16 o.p. They say that, according to present 
manufacturing arrangements, in order to reduce the candle-power it 
is necessary to have a lower voltage lamp so as to secure the same 
high efficiency, and that they are now prepared to accept orders for 
2 2-watt lamps for pressures of 50, 65, 60, 65, 73-75. 100, and 
110 volts. These lamps have a useful life of about double the duration 
of the lamps described above, and give 50 to 40 per cent. less light, 
with an efficiency at starting of 2'2 to 2'4 watts per candle-power. 
For instance, the 110-volt lamp of this type hen a light of about 
144 c.p. with an efficiency of 2:2 watts per candle-power, Its useful 
life is about 800 to 1,000 hours, and the total life often reaches 1,600 
to 2,000 hours. With the efficiency mentioned, a lamp having such a 
long useful life is a great improvement on anything that has been 
done in connection with carbon-filament lamps, | 
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Wimbledon.—An inquiry has been held into an application for 
samotion to borrow £5 000 for the of electric lighting capital 
expenditure during the 19 months ending March 31, 1906, made 
up as follows: mains and pilot wires, £3,000; meters. £600 ; trans- 
formers and sub-stations, £1,190; contingencies, £210. Mr. Lee, the 
engineer, stated that the present power was inadequate, and in the 
event of a breakdown they would be placed in a very difficult position. 


Celchester.—The electrical engineer’s last report states that the 
output of electricity during August, 1905, was 32,945 units for light- 
ing. against 27,000 in 1904 and 19,099 ia 1903, and for traction 
56,566, gained 58,444 in 1901. The number of consumers st end of 
August was 757, against 529 in 1904 and 370 in 1903. The total 
number of 8-0,p. lamps connected was 34,212, against 26,728 in 1904 
rm 25,806 in 1905. New mains are to be laid at an estimated оов? of 


Oulton Broad.—The Oulton Broad Electricity Oo. have offered to 
take over the Reason lamps on the understanding that, should the 
Oouncil terminate the lighting contract within three years, the Council 
should take back the lampe at their original cost, The Oouncil have 
suggested the following terms: that if the company carried on the 
lighting for one p the Oouncil should psy two-thirds of the cost of 
the lamps; if for two years, one-third; snd if for three years, the 
coat to borne by the company, and that no additional annual 
payment be made. 


Chester-le-Street,—The Oounty of Durham Electric Power Supply 
Oo. last week renewed their application to the Rural Distriot Oounoil 
for consent to an application ror the carrying of overhead mains, and 
pe out that the two companies are in reality one financial interest, 

t. have separate statutory powers, and the Board of Trade preferred 
separate consents. The letter also stated that offices had been taken 
in Ohester-le-Street, and land obtained on which to erect a power 
station. Notice of motion to rescind the former refusal has been given 
во that the main question can be discussed. 


City of Londen.—Last week a report from the Streets Oommittse 
was submitted with reference to a letter received from the City of 
London Electric Lighting Co. in reply to a notice from the Corporation 
to remove their electric lamps from Queen Victoria-street, Fleet-street, 
Monument-street, and part of Lower Thames-street. The committee 
reported that they had informed the company that they saw no reason 
to recommend the Oorporation to vary the decision arrived at on 
May 4 in regard to the lighting of the thoroughfares in queetion by 
means of incandescent gas. This was agreed to. 


Beckenham.—The cost of laying a cable to supply Wickham Hall 
would be £225, in addition to which the station cost would amount to 
£15, The probable number of units to be used is 10 000 per annum. 
This matter is being held over. Extensions amounting to £210 are to 
be made, In accordance with the provisions of the contract for the 
working of the Beckenham elevtric lighting station, the engineers 
therein named—viz., Messrs. R. P. Wilson and J. A. Angeil—are 
about to make an inspection of the whole of the premises, dust 
сего plant, machinery, and apparatue, and report thereon to 

e Ooun 


Rothwell.—At the last meeting of the Council a resolution was 
carried appointing a deputation to meet the directors of the gas 
company, with a view to the purchase of their undertaking by the 
Council. During the discussion it was stated that the Wakefield 
Tramway Оо. was prepared to supply electricity in bulk. It was als» 
вор zested that the West Riding County Oouncil be asked to further a 
prject by parliamentary permission, whereby all electrical current, 
etoc., shall be supplied by the Oounty Oouncil to the district councils, 
во as to secure for the ratepayers all the advanteges and profits now 
enjoyed by private companies, 

Poplar.—The Visiting Committee of the Poplar and Stepney Sick 
Asylum Board reported at the last meeting that they had considered 
the question of engeging firms to execute the engineering and electrical 
repeirs of the institution, and whether it would not be advisable for 
the managers to engage their own workmen for the carrying out of the 
repeirs in question. The cost of the work for the preceding year was 
£772. 14а. 64. The committee recommended that the Board employ 
its own workmen to carry out the engineering repairs at the instita- 
tion. The materials and labour for the year ended Midsummer, 1905, 
for electrical repairs cost £234. 1e. 6d. It was decided that, when 
necessary, the employ ite own workmen to carry out the 
electrical repairs which may require to be done in the institution. 


Dundee.—With regard to the recent failure of the electric light 
supply, we have received the following report. On the night of 
Oct. 5, owing toa failure of one of the lead-covered cables in one of 
the outlying districts, which were laid а few years ago, a bad fire was 

in one of the manhole boxes in Scouringburn, threatening to 
ignite the adjacent buildings. It being impossible to disconnect this 
length of cable during such a heavy short-circuit in the old type of 
disconnecting boxes, owing to their small size and being in such de»p 
manholes, it was absolutely necessary to shut down a large part of the 
town at the station fora few minutes to allow of the disconnection 
of the faulty length. The fault was not due to bad cables, the same 
being perfectly good British Insulated Wire paper cables in good con- 
dition, but was due to the way the cable: were laid. 


Kensington.—4A notice has been received from the Notting Hill 
Eleotric Lighting Oo. relative to proposed extensions of their mains in 
Ladbroke-road, but the Oouncil are not prepared to grant permiesion 
for the carrying out of the proposed works, inasmuch as the plan 
shows a crossing of the roadway which might, they think, be avoided 
by the laying of a main on the south side of the road. With regard 
to a notice received from the Kensington and Knightszridge Eleotrio 
Lighting Oo. relative to proposed extensions of their mains in Palace- 
gate, the Oouncil had previously refused to grant permission for the 


carrying out of these works for a similar reason. On learning, how- 
ever, that the mains referred to were to be laid in connection with the 
erection of certain trial lamps for public lighting, and that the road- 
way crossing shown on the company’s plan was resessary in order to 
avoid the duplication of mains in the g-ouping of the proposed lamps 
on the one circuit, permission hae been given on the usual 
conditions. 

Birmingham.—It is expected that the electricity station in 
Summer lane will be in fail working order before the end of this 
year, At present plant of 12,000 h.p. will be installed, and arrange- 
ments have been made to allow ot extensions when required, The 
site of the new station covers 44 acres, Seven high-speed enclosed 
steam-engin’s, fitted with condensers, аге in course of erection—four 
are of 2,500 bp. each and three of 800h.p. cach. The British 
Westinghouse Electric and Manafactaring Oo. are supplying three- 
phase generating plant of an aggregate capacity of 5,000 kw. This 
will consist of one 1 500.kw. rotating-field 25-period 5 600. volt 
generator, running at 1663 r.p.m., and three similar machines ot 
500 kw. each, ruoning at 250 r.p.m, An electcically-driven crane of a 
litting capacity of 40 tons hes been fixed, which will come in useful 
during the erection of the engines and dynamos. There will be eight 
water-tube boilers, the ls1gest of which will be capable of evaporating 
24,0001b. per hour. Ooal-ounkers capable of containing 2,000 tons 
will be served by bucket conveyors, which on their return journey will 
car:y away the refuse from the boiler dres. 

Sutten.—At the recent enquiry it was stated that the number of 
the electric light consumers had incressed from 51 in 1901 to 403 at 
the present date, The output for the 15 months ending March, 1903, 
wee 56,710 unite, and for the 12 months ending March, 1905, 156,602. 
For the current year the output was estimated at 220,000. The 
deficiency for tte 15 months ending March, 1903, was £1,727, as 
compared with £690 for the 12 months ending March, 1905. No. 
deficiency at all is anticipated ою the current year, as the revenue is 
increasing and the working cost decreasing. The total expenditure to 
date is коош £38,600, and the amount raised by loan 
£31,208. The deficits have been met each year by a call upon the 
district fund. The current is supplied to private consumers on а 
slidirg szale of from 64d. per unit for less than 400 units per annum 
down co 4d. per unit for over 4,0)0 units per annum. For power or 
heating purposes tbe price ie 21. per unit, The cost of public electric 
lighting, including labour, capital, and maintenance charges, works 
out at 1 Ad. per unit, inclading the 14 aro lampe, for which £13. 10е, 
each was charged per annum, as ageinst 1s. 1d. per 1,000/t. (or 183. to 
20s. per lamp per annum) for gas. 

Aston. —Àn inquiry has been held into an application of the Borough 
Oounoil for sanction to borrow £50,000 for extensions of their electric 
power station and p'ant. The original loan obtained by the Oouncil 
1n 1902 for the purpcs3s of erecting the electrical s :at on was £52,435, 
This sum, however, has been ex»eeded by £20,000, mostly on account 
of the necessity of laying new feeders in various parte of the borough 
owing t» the rapidity with which the ourrent supply was taken up. 
A sum of £5,362 was spent in the purchase of free wiring and motors, 
In addition to this sam of £20,000, the Council require £50,000 for 
the extension of the power station and plant, rendered necessary by 
means of the increasing demand for the supply of electricity. It was 
stated at the inquiry that on March 31, 1904, the numter of con- 
aumers was 237, representing 16, 190 8.c.p. lamps. Ia March, 1906, 
there were 349 consumers, equivalent to 33 219 8 c.p. lampe. At the 
present date there were 564 consumers connected, «quivalent to 40,440 
8.0. p. lampe, or an increase during the six months ending Sept. 30, 
1905, at the rate of 44 per cent. The current sent out for all purposes 
for the 12 months ending March 31, 1905, was 1,049,652 unite, and 
it was estimated that for the year ending March, 1906, there would be 
an output of a million and a half units. It was anticipated that the 
undertaking would be self-supporting within the next two years. 


Dartford.—The accounts of the electricity undertaking for the year 
ending Maich 31 show a working profit of £598. Oapital charges for 
principal and interest amount to £1,873, so that a sum of over £1,270 
has to be provided from the rates. Of this £1,873 of capital charges, 
£861 represents repayment of capital, but no provision is chown in 
the account for depreciation of plant. The capital indebtedness stood 
at a total of £37 800 on March 31 last, showing an increase in the 
12 months of £3,088. The total revenue was £3,556. Sales of 
current amounted to £5,284, including £1,033 for public lighting. 
The expenditure was as follows: coal, £1,120; oil, water, and stores; 
£201; wages and generating station, £385 ; repairs and maintenance, 
£262 ; repairs and maintenance of distribution in the town £146; 
ерата and renewals to public lamps, £312 ; and mansgement expenses® 
£555, making а total of £2,968. The deficiency in the preceding 
year was £2,316, or nearly double that of this year. The improve- 
ment is due to the expansion of income from £2 388 in 1903-4 to 
£5 556 in 1904 5, whilet the expenditure had remained about the same 
in the two years, being respeciively 1903 4, £2,817 ; 1904-5, £2,958. 
Mr, J. D. Pember, the electrical engiaeer, in his report refers to the 
lack of a motor load, and says that, although there are 120 h. p. of 
motors connected to the mains, the demand for power is so remarkably 
intermittent that a 10-h.p. motor, if running for nine hours per da 
per 500 days per annum at or about full load, would take as mu 
current a year as the whole of the motors now supplied. Another 
difficulty arises from the number of small lighting consumers, Mo iyd 
sub-meter consumers, whose average reoeipts per yard of main laid for 
them come out very low, The capital expenditure also is high for 
the present output. The engineer considers that the rates of the 
eapital expenditure per unit sold would be almost halved when the 
trams were supplied, owing to the greatly increased output of the station 
and the small addition of capital expenditure necessary. As much ав 
64 times as many units could have been sold in the year ended March, 
15, if the maximum load had continued day and night all through 

e year, 
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PROVISIONAL PATENTS, 1905. — a Ост. 5. —— P! 
NEN т лыы: азыры ош. adapted for turbe- 
Ocr. 2. generators. John Oonrad Bedford Ingleby, 30, Park-row, 
19853. Improvements in electrical secondary batteries for Leeds. 


propulsion. Walter Nathaniel Caton, The Hill, Bake well, 
Derbyshire. 

Improvements in apparatus for producing uni- 
directional high-potential electric discharges for the 
dispersion of fog and for other purposes. Ernest 
Wilson ard William Hamilton Wilson, 64, St John’s- 
perk, Blackheath, London. 

Eleotromobile, with charging plant combined. Peter 
Kopp, 41, Grosvenor-mewe, New Bond-street, London. 

Improvements in and relating te telephones. 
Gebeaud, 2, Boulevard Beaumarchais, Parie, France. 

Improvements relating to alternating.current motors. 
Robert Lundell, 7, Southampton-buildings, Ohancery-lane, 
London. (Complete specification. ) 

Improvements in electric clocks and clock systems. 
Isaac Hardy Persons and Alfred Ernest Joseph Ball, 40, St. 
Saviour’s-road East, Leicester. 


Ост. 3. 

146604. Improvements in and relating to vapour electric 
rectifiers and lamps for alternating current. Francis 
Harrison, 14, Oesisn-road, Stroud Green, London. (Date 
applied for under Rule 5 of the Patents Rules 1905, July 17, 
1905.) 

146005. Improvements in apparatus for heating and in 

| mercury vapour electric lamps used therein. Francis 
Harrison, 14, Ossian-road, Stroud Gieen, London. (Date 
15560. for under ple Б of the Patents Rules, 1905, July 17, 
190 

19937. Improvements in and relating to electric arc lamps. 
Orompton and COo.. Limited, and Charles Franklin Tubbs, 
65, Chancery-lane, London. 

19967, Improved construction of insulator device for con- 
necting electric lamps to their supports. Louis Cerl 
Henry Mensing and Bruce Peebles and Oo., Limited, 173, 
Fleet-street, London. 

19968. Improved construction of electric switoh. Louis Carl 
Henry Mensing and Bruce Peebles and 'Oo., Limited, 
173, Fleet-street, London. 

19909. Improved combination of case or holder for electric 
resistance coils, Louis Carl Henry Mensing and Bruce 
Peebles and Oo., Limited, 175, Fleet-street, London. 

19978. Improvements in and relating to electromagnetic 
separators. William Blackmore, 18, Southampton-buildings, 
Ohancery-lane, London. 

19989. Improvements in apparatus for electrically opening 
and closing railway carriage or like doors and for 
operating locks in connection therewith. Alfred 
Ora ven, Palace-chambers, Westminster, London. (Complete 
specification.) 

19999, Improvements in switches for intercommunicating and 
oentral-tation telephones. Bernard Hahner, 6, Lord. 
street, Liverpool. (Bernard Hahner, England.) 


Ocr. 4 

20024. Improvements in electro-deposition apparatus. Albert 
Frederick Haris, Prudential-buildings, Oorporation- street, 
Birmingham. 

20040. Improvements eonnected with railway and tramway 
points operated by or from the vehicles and with 
points or switches for use in or upon the overhead 
equipments of electric railways and tramways 
furnished with points. John Wild, 288, Hollids- road, 
Hollinwood, Oldham, Lancs. 

$0051. Improvements in automatic transmitters for clectric 
fire-Alarms or other aignals, Harold Hawthorn, 79, 
Fenchurch-street, London. 

20058. Improvements in mounting the field coils of dynamo- 
electric machines. Siemens-Schuckertwerke G. m. b. H., 
12, Queen Anne’s - gate, Westminster, London. (Date 
applied for under Patents Aot, 1901, Nov. 12, 1904, 
being date of application in Germany. ) (Complete 
specification. ) 

Improvements in receiving systems for wireless 
transmission of signals. Valdemar Poulsen, 7, South- 
ampton-buildings, Chancery-lane, London. (Date applied 
for under Patents Act, 1901, Oct. 8, 1904, being date of 
application in Denmark, ) (Complete specification. ) 

Improvements in or relating to eleotrio alternating- 
current switches. Charles William Scott Crawley, Birkbesk 
Bank-obambers, Southampton - buildings, Ohancery - lane, 
London. 

Improvements in or relating to Rontgen-ray tubes. 
'"Polyphos" Eflektrizitáts-Gesel/sshafr, 31, Bedford-streer, 
Strand. London. (Date applied for under Patents Act, 
1901, Oct. 5, 1904, being date of application in Germany.) 
(Complete specification. ) 

80103, Improvements in electric carrier aystems. The 

British Thomson-Houston Company, Limited, 83, Oannon- 
"ide London. (The General Electric Company, United 
tates.) 


19865. 


19860. 


19867. André 


19889. 


19906. 


80100. 


20106, High tension distributor for electric ignition of 
internal - combustion engines of moro than one 
cylindor which is worked by ene induction 001, 
Harry John Simmons, 12, Gartmoor-gardens, Wimbledon 
Park-road, London. 

20143. Improvements in electric batteries or accumulators. 
Douglas Hamilton Whitehead and Quinton Marinon, 
Birkbeck Bank-chambers, Southampton- buildings, Ohancery- 
lane, London. 

Improved electric ship log and indicator. Egbert 
Vincent Hector Rizzo, 9, Warwick - court, Gray’s - inn, 
London. 

An automatic device for use in conjunction with the 
automatic control ef electric arc and incandescent 
lighting circuits. Oharles Frederick Trippe and Oharles 
Norman Staniland, 71, Queen Victoria-street, London. 

An improved electric switch. Alan Wright, 33, Oannon- 
street, London. 

Improvements relating to systems of electrical 
distribution. Rudolf Besa, The Weatinghouse Patent 
Bureau, Westinghouse - building, Norfolk - street, Strand, 
London. 

Improvements relating to the manufacture of 3 
descing bodies for electric incandescent 
Alexander Just, Franz Hausman, Heinrich Desde 
Ignez Salzmann, and Vereinigte Eleotricitäts Actien- 
Gesellschaft. 7, Southampton buildings, Ohancery - lane, 
London. (Complete specification. ) 

20184. Improved electrically-operated displaying mechanism 

for advertisements and the like. Harry Sanders 
Woodyer and William Edgar Woodyer, 522, High Holborn, 


20153, 


20155. 


20158. 


20169. 


20175. 


London. 
Ocr. 6. 

20197. Improvements in and appertaining to the making of 
talking machine “records” by means of electricity. 
Malcolm Maonaughton Robertson and James Leo Parry, 
9, Tempest Hey, Liverpool. 

20217. Improvements in apparatus for tho electrolysis of 
wator. Karl Joseph Vareille, 6, Bank-street, Manchester. 
(Complete specification.) 

20231, Improvements in and connected with buzzers or 


sounders for telophone stations. Hermann Oppen- 
heimer, 55, Redorcss-street, Barbican, London. (Akt.-Ges, 
Mix und Genest, Germany.) 


Ocr. 7. 

110364, Improvements in alternating - current measuring 
instruments. Frank Oonrad and Willism Maple Brad. 
ehaw, The Westinghouse Patent Bureau, Westinghouse- 
building, Norfolk.street, Strand, London. (Date applied 
for uuder Patents Aot, 1901, May 27, 1904, being date of 
application in United States. An invention comprised in 
application No. 11,036, May 26, 1905.) (Complete specifi- 
cation. ) 
Improvements in alternating - current measuring 
instruments. Frank Oonrad and William Maple Brad- 
shaw, The Westinghouse Patent Bureau, Westinghouse- 
building, Norfolk-atreet, Strand, London. (Date applied 
for under Patents Act, 1901, May 27, 1904, being date of 
application in United States, An invention comprised in 
application No. 11,056, May 26, 1905.) (Complete specifi- 
cation.) 
20269. Electric mains telephone and fault detector, for use 

on continuous-current mains of electric light system. 

Ivan Arthur Carr, 28, Northbourne-avenue, Morpeth, 


110365. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Oct. 26. 


1904. 
20968. Central-station electric installations, Highfield. 
421142. Variable-speed mechanisms, Oarolan. (General Electric 
Oompany. ) 


24023. 
24605. 
25478. 
25729. 


Recording instruments. 

Wattmeters. Sumpner. 

Electric fuse-boxes, single and double pole. James, 
Dynamo electric machines. British Thomson. Houston 
Company, Limited. (General Electric Oompany. ) 

26082. Dynamo-electric generators. Leitner and Lucas. 

26171 Armature windings for dynamo - ọlectrio machines, 
British Thomson - Houston Oompany, Limited. (General 
Electric Oompany.) 

Electrical apparatus for training and elevating heavy 
guns. Vickers, Sons, and Maxim, Limited, Williamson, 
and Sumpter. 
Eleotric switches. Large. 

Automatio electric switches, particularly for use in 
ee electric acoumulators, Leitner, Lucas, and 


Edgoumbe and Everett, 


20327. 
26874, 
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26445. Brushes for dynamo-electric machines, 


Feeny. 


(Wirt.) 


26602. Apparatus for the production of reactions in gases 


by means of electric arcs, Johnson. 
und Soda Fabrik.) 


1905. 


(Badieche Anilin 


209. Electromagnetically controlled fluid pressure motors. 


Malan. 
1136. Electrical condensers, Hymer-Jones, 


1738, Controller and brake mechanism 
driven road vehicles, Russell and Ford. 


2631. Ships’ telegraphs. Lynch. 


$890. Apparatus for electrically operating gas-valves. 


for electrically- 


S :ott. 


3076. Electric signalling apparatus. Evershrd and Vignoles, 


Limited, and Evershed. 
8965. Electrical switches. Tyer. 


5866. Eleotrically-operated tubos or bulbs containing rarefied 


gas or vapour. Howorth. 


(Moore Electrical Company.) 


6053. Electric lampe for illuminating timepleoes and for 
other uses. Vivkery. 

8127. реа and disconnecting plug for electrical switohes. 

arter. 

12406. Telophone mouthpieces Knoll. 

13098. Electric drills. Boult. (Duntley). 

13586. Method of and means for supplying current to branch 
stations of telephone exchanges. Siemens Br s. and 
Co., Limited. (Siemens uud Halske Akt. Ges.) 

14210. Regulating switch apparatus for inoreasing or 


decreasing the pressurc of a network in finely- 


divided stages.  Siemeos Bros. 
(Biemens-Schuckertwerke, G. m. b. H.) 


14700. Apparatus for electric welding. Lake. 
Oloth Oompany. ) 


—  ÉÁÉRÉRÓÁMÁ 


and Oo., 


Limited. 


(Olinton Wire 


COMPANIES' STOCK AND SHARE LIST. 


Name. 


Commercial and Industrial.— £ 


Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 
Aron Electricity Meter, 6 p.c. Cum. Pref. Sbares, 1-125,000 1 


British Insulated and Helsby Cables, Ord., 1-100,000...... 5 
—— 6 per cent. Cum. Pref., 1- anand vA eee aie 5 
——— 44 per cent. Mortgage Debentures .............- 100 


British Thomson-Houston Co., 44 per aim 1st Mort. Deb. 
Stock, Red. did 


925552 22 6 6 „%%% ] о ее ео еэ ө е е ө е =» ө о э о е ө ег э 


I „%%% „„ „% „„ „ „„ „„ „„ „„ „ „ „ „ 


—— art per cent. Mortgage Debenture Stock .......... 100 
Brush Electrical Engineering, Ordinary, Nos. 1-105,731 .. 2 


Non. Cum., 6 per cent. Pref. .................... 2 

44 per cent. let Debenture Stock ...............- 100 

44 per cent. 2nd Debenture Stock................ 100 
Callender's Cable, Ребепіигев............................ 100 
Ordinary ...................................... 5 

б percent Pref. ................................ 5 
Crompton апа Со. ...................................... 3 
5 per cent. РБеЬепфигев.......................... 100 

Edison and Swan United, A" Shares, 1-99,261 .......... 3 
“ A" Shares, 01- 017, 1399 eis 9 

5 per cent. рэђепёцгев.......................... 100 

4 per cent. Deb. Stock, Red. .................... 100 
Electric Construction, Nos. 1 to 112.100. 9 e k- 2 
7 per cent. Cumulative Pref. ...................- 2 


4 per cent. Perp. lst Mort Deb. ................ 100 
Ferranti Limited, b per cent. lat Mort. Deb. Stock, Red. 100 
General Electric Company (1900), 5 per cent. Cum. Pref... 10 


4 per cent. 1st Mort. Deb. Stock ................ 100 

W. T. Henley's Telegraph Works, Ordinary .............. 5 

44 per cent. Ргеѓегепсе.......................... 5 

44 per cent. Debentures ........................ 100 

India Rubber, Gutta Percha, and Telegraph Works ...... 10 

4 per cent. Debentures........................ 100 

Parker, Thos., Limited, Ordinary ........................ 10 

Telegraph Construction and Maintenance. 12 

5 per cent, Bonds .............................. 100 

Eleetrie Lighting and Supply.— 

Bournemouth and Poole, Ordinary ...................... 10 

44 per cent. Cum. Pref., 7,501-15,000 ............ 10 

6 per cent. Cum. Second Pref., 15,001-22,500 .... 10 

——— 44 per cent. Debenture Stock, Red.. e 100 

Bromley omley (Коп) Electric Light and Power C( Oo. 5 

4 per cent. lst Debenture Stock, Red. .......... 100 

Brompton and Kensington, Ordinary .................... 5 
——— 7 per cent. Preference ................. ........ 5 .. 

Calcutta Mene Sup 001 ee BON Ordinary, Nos. 1-60,000 . "o: 

Cambridge Tiete Supply Company, £10 Ога, ........ 8 

Central Électric Supply, 4 per cent. Guar. Deb. Stock .... 100 

оа aen West End, and City Electric Supply, Ord., А 

— 44 per cent. Cum. Pref., 1-80,000 ................ 5 


——— per cent. Debenture Stock, Вей. ae ыы 100 
—— “City Undertaking,” 44 p.c. Cum. Pref., 1-40,000 5 


ditto (1905) 40,001-80,000.......... 5 

Chelsea Electricity Supply .............................. 5 
44 percent. Debentures ........................ 100 . 

City of London, Огй!пагу................................ 10 

6 per cent. Cumulative |. DC IO 10 

5 per cent. Debenture Stock .................... 100 

per cent. 2nd Deb, Stk. Prov. Certs. (all pd.).. 100 

County of London Bed Supply, Ordinary ............ 10 

6 per cent. Cum. Pref. .......................... 10 

44 per cent. Debentures Prov. Certs. All pd. Rd. 100 

cent. 2nd Debentures Prov. Certs. ........ 100 


——— 44 per 
Edmundsons’ Electricity Corporation, Ordinary,1-50,000.. 5 
— re cent. Cum. Pref. 5 


cent. First Mort. Deb. 


100 — 
Electrio Li. & Traction Co. of Aust. vivi a о 400 ЕА 


—— 5 per cent, Debenture Stock, 


Amount 
d. 


Last price 


. i-i 
7/16-9/16 
64-7 


04-61 
103-106 


124-1 


Name. 
£g 
Folkestone Electric Supply, d mor 10,000 5 
per cent. зарру be k, Rod. . 100 
Havana НУ, 1-15;000 • AA . 10 
Hove Electric Lighting, Ord., 1- ohh со ва А A 


Isle of Wight Elec Lt. and Pwr., LE c. Db. Stk. Red. 


Ec ud Last price. 


£ 
sas 


* 
100-1 


Ka Че 81551705 Power and Lighting, 6 per cent. Cum. 

50,000 ß et ees wees .. 15/16-1 1/16 

E % Knigh'abridge Elec. Lt., Ord., 1-21,000 5 . 12-123 

Kensington and Kuightabridge and Notting Hill, 4 per 

cent. Debenture Stock Кей. ........................ 97-100 

Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 93-104 

London Electric, Ordinary .............................. 3 2b 

6 per cent. Prein . 5 41-5 

4 per cent. 1st Mortgage Debenture Stock, Red... 100 99-1 
Metropolitan Ordinary, :00,001-300,000 õ ............... 5 104-103 

44 per cent. First Mortgage Debenture Stock.... 100 109-115 ` 

44 per cent. Cum. Pref. ........................ 5 . Gn &% 

54 ре per cent. Mo e Debenture, Red........... 100 .. 98 100 
Midland Klectric Power » 44 p.c. 186 Mort. Deb. — .. 101-103 po 
Newcastle-upon-Tyne Electric Supply, Ordinary, 1-57,09 5 74.84 

— do., 57,0. e*e0660o09922009€9.99*0G080999299 5 73-84 
——— 5 per cent, Pref , // eror er 5 64 63 

e куана ена аени 5 64-63 
Notting Hill Electric Lighting ZZ 100 14-10 

4 per cent. First Mort. Debs. Nos. 1-500 (Reg.) . 98 1С0 xd 
Oxford Electric, Ordinary, 1-96 and 40-14,510 ............ 108 68 63 

4 per cent. Debenture Stockn˖n˖n 100 10у 102 
Royal Electrical Company of Montreal, 44 per cent. First 

Shares Mortgage Debentures  ...................... 100 100-103 xd 

Smithfield Markets Electric Supply: Ога. 1-12,000 ...... 5 24 23 
——— 4 per cent. Debenture Stuck. q 100 7640 

South London, Ordinary ............................ ee 5 .. $,-4 

South Metropolitan Electric Light and Power, Ord. ...... 1 .. 13/16- 5/16 

7 per cent. Cum. Prei . 1 .. 15/16-17/16 

44 per cent. lst Mort. рећ....................... 100 .. 106-108 xd 

— —- Ditto, June, 1904 .............................. — .. — 

St. James's and Pall Mall, Ordinary, 101-20, O0 .......... 5 14-35 
—— — 7 per cent. Preſã —U— . 5- ay 8-8 
——— 34 per cent. реў. ............ ................ 100 £8 100 

Urban Electric Supply Co., Oruinary, 8-30-007 .......... 5 9-52 xd 

5 per cent. Cumulative Preference, 50,001-80,000 5 5-63 xd 
Westminster, Ordinary ..............................5- 5 124 133 

— 5 рег cent, Cum. Pref., 110,101-138,251 .......... 5 64-6 
Electrie Tramways.— 
Angio Argentine; 54 per cent. Cum. Pref., 1-260,007 ...... ? , o 4 
Vip. Was Mal wee ы КУ qa M MES А 4X 

RR 6 per cent. Debenture Stock, 1888.... 100 141-144 
Auckland Elec. Trams. © lat Mor. Deb. Stk, "Red. .... 100 101-106 
Barcelona Tramways, On 000 MMC 10 131-141 

5 per cent. Cum. ыг Shares, 1-10,000 .......... 10 9;-10 

5 per cent. Deb., Red., 1-600 .................... 100 98-101 

— —— 4 per cent. Red. Deb. Stock... ................ 100 97-102 

Bath Elec. Tramways, Ld., Pref. Ord. Shs., 75,001-150,606. 1 . 27/32. 51/52 

5 per cent. Cum. Pref. Shares, 1-59,394 .......... 1 .. 15/16-1 1/16 
Blackpool and Fleetwood Tramroad .................... 10 138 1 
Brisbane Tramway Invest., Ord , 1-75,000 ................ 5 1-14 

5 per cent. Cum. Pref., Nos. 1- 79,000 ............ 9 33-44 

44 per cent. Deb. Stk., Red., Prov. Certs. all pd.. 100 90-98 
British Columbia Electric Railway Co., Ord. Def. ........ 100 126-129 

M ³ꝛ A аан 00 109-112 
——— 5 per cent. Cum. Perpetual Pref. Stock.......... 100 103-108 

4, per cent. 1st Mt. Debs., Nos. 1-6,250, of SdO each 40 105-105 p.c 

4) per cent. Vancouver Vower Deb. 100 102 
British Electric Traction, оч 1-300,000 & 60,001-90, 000 .. 10 . 9-94 

6 per cent. Cm. Pf., 30 001-60,000 e 10 .. 108114 

- 5 per cent. Perpetual Debenture Stock .......- 100 . 141-125 xd 

44 per cent. 20а Deb. Stock ...................... 100 . 99-101 

Buenos Ayres and Belgrano Tramm 9 334 
—— — “A” per cent. Cm. Pf., 1-40,000................ 5 t 3-6 

„B“ б per cent. Cm. Pf., 1- 27500 e 5 Y 

5 per cent. Deb. Stock, ff.. 100 106. 

Prov. Cert., all paid ............................ 100 102-105 
Buenos Ayres Electric rams , 5 p.c. Deb. Stk., Red. 100 98-100 
Calcutta Tramways, 1-102,268 ............................ 5 E 0 

44 per cent. 1st Deb. Stock, Red. ................ 100 107-1 
Cape Electric Tramways, Nos. 1-480, ООО cerea UEM 1 14-14 
City of Birmingham Tramways, 5 per cent. Cum. Pref. .... 9 34 44 

4 per cent. lst Mortgage Deb., 1-3000 (A175 — 100 101-104 
Colombo Electric Tramways and Lighting, 5 per cent. 1st 

Mo Debenture Stock, Red. .................... 100 105-105 

Cork Electric Tramway and Lighting Co., Ordinary ...... 10 . 1354-14, 
——-— per cent. Cum. Pref. .......................... 10 15-16 

4 per cent. перен JJC dare o Epis ve 100 101-108 
Dublin United Tramways (1896), Ord., T - 1-60,000 ...... 10 154-144 

6 per cent. Pref., Nos. within x m 10 15-16 

3. per cent. Mort, Debs., 13.000 ed. . 100 94.97 
Imperial Tramways, Ordinary ........................ . al . 18-19 

6 per cent, Cum. Pref. .......................... al . 14-144 

4, per cent. Deb. ЗбосК .......................... 100 108-110 
Isle of Thanet Electric OL C0008 and Lighting, 5 per c. 

Cum. Pref., Nos. 30,001-60,000 ........................ 3 

4 per cent. 1st Mt. Db. Stock, Red. .............. a -88 
Kidderminster and District Lighting and Traction, Pref.. 5 8 » 
London United Trys. (1901), 5 per cent. Cum. Pref......... 10 9}. 04 

4 per cent. lst Mt. Db. Stock, Red. .............. 100 100.1 
Madras Elec. Trams. (1504), 5 per cent. Deb. Stk , Rd. .... 100 103-105 
Metropolitan Elec. Trams., Defd., 1, 55 001-1 ‚514, 016. 1 7/32-3/32 

——— 5 per cent. Cum. Pref. 500,001-1 Tr 1 1-1 1/1 

44 per cent. Deb. Stock, Red..................... 100 05-107 
Milwaukee Klectric 5 ma PE 56755 cent. O- yr Cons. 

Mort. Bonds, 1926, 1-5, 500 and 7,001-8,000 ............ 1,000.. 104-108 

Montreal Street Rail., Sterling 5 per cent. (Mort.) Deb., 

CI Dies на E nh a DIAM aM оаа 100 101-104 
—— 'Sterling 44 per cent. Deb., 1922, 601-2,000 ........ 100 102-104 
New General Traction, 6 per cent. 'Cum. Pref., 1-10,000 and 
SA 001-14 O00 ,. 8 4-14 

Oldham, Ashton, and Hyde Tramway, Ordinary .......... 3 12 

5 per cent. Cum. Pref. .......................... 94.187 
Perth Elec. Tramways (W. A.), 5 per cent. 1 Mrt. Deb. Sk... 109 104-1 
Potteries Electric Traction, Ordinary, 20,001-40,000........ 10 83-91 

9 per cent. Cum. Pref., 1-20, VVV 10 9-94 

44 per cent. Debenture Stock. 100 101-104 
South Lancashire Electric Traction and Power Company 

£250,000 Ordinary .............................. 1 

£101, 132 6 per cent. Preference .................. 1 

—— £597,170 45 per cent. Debenture Stock 100 p.c 100 p. o. 
Eleetrle Rallways.— 
Central London, Ordinary ...................... ККД 100 91-95 

yer cent, Prel PESO E е К 100 .. 101-103 

— — Ne. Deb. Stock Cae Script Certs., fully paid)... 1 e 110-114 
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Name. 


City and South London, Consolidated Ordinary 


—— — per cent. Debenture Stock 
5 per cent. Pref. Stock '91 


Amount 
paid. 


*e6e€92250*52202042€09029242925099992992958 


MENOR" 


per cent Mor 


+ е зе э о э о эё ө ө э э э ө э э ө ө 


Debentures, Red., 1-1,700., 


Underground Electric R4ilways of London, 5 per cent. 


Profit-Sharing Secured Notes 
Waterloo and City, Ordiaary 


Last price, 


391-1004 
89-91 


Telephones.— 
National Telephone, Preferred 


Deferred Stock 


Name, 


c NK E EE .. 100 
——— 6 per cent. Cum. First Pref. 
——— 6 per cent. Cum. Second Pref..................... 
———— per cent. Non. Cum. Third Pref. 
——— 34 per cent. Deb. Stock, Red. 
4 per cent. Deb. Stock, Red. 
Oriental Telephone and Electric Company 
— — 6 per cent. Cum. Pref. 


„6 „„ „„ „„ „6 „%„%„%„„%„%„%„ „ „6 „„ „„ 


1 
FCC 1 


Amount 


paid. 
£g 


10 
5 


00 
100 


Last price. 


£ 


.. 2112-113 
. 107-109 


г 1 


1044-1064 


.. 141 
ae | 3518.15 6 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Line, 


Ending 


s.s... жж «а 


Aberdeen Corporation 
Ayr Corporation 
Barking Corporation 
Birkenhead Corporation 


Birmingham Corporation 
Blackburn Corporation 


s... ж n 


Blackpool Corporation 
Blackpool-Fleetwood Trams 


*".*** ж * 8c nm 9 


Bolton Corporation 
Bournemouth Corporation ...... 
‘Bradford Corporation 
Brighton Corporation 


°з зз ож ж ts 


ere ee оэ э э 


Bristol Tramway Company...... 
«Burnley Corporation. 
Burton Corporation 
Cardiff Corporation ............ 
Carlisle Tramways Company .... 
‘Central London Railway ........ 


Oiby aul South London Railway. 
©dlthester Corporation 


—— жа 


Cork E. T. and L. Company .. 
Darwen Corporation 
Dover Corporation 
Dublin and Lucan Electric Ку... Oct. 


„56 „%% „„ „ „ 


Dublin U. T., electric cars 
Dublin 8. District, Electric 


Dundee City Tramways .. ... 
East Ham Corporation.......... 
Glasgow Corporation. 
Gloucester Corporation ........ 
Halifax Corporation 
Huddersfield Corporation 


Hull Corporation 
Ilford Corporation 


+ ее ** 


Ilkeston Corporation 
Kirkcaldy Corporation 


оноо „%% ө ә э э э + 


Leeds Corporation 
Leicester Corporation .......... | 


Liverpool Corporation Sep. 
Liverpool Overhead Railway .... Oct. 
London County Council ........ 


| Sep. 
Lowestoft Corporation ae 


Maidstone Corporation 
Manchester Corporation ........ | 


Metropolitan Dist'ict Railway ..' 


Metropolitan Railway 
Nelson Corporation 
Newcastle-on-Tyne Corporation.. 


Newport (Mon.) Corporation 
Oldham Corporation 


Portsmouth Corporation 
Reading Corporation. 
Rochdale Corporation 
Rotherham Corporation 


TUKATAE 


Salford Corporation 
Scarborough Tramways Co. 


Sheffield Corporation 
Southampton Corporation 


Southend-on-Sea Corporation. 
Stockport Corporation 


Sunderland Corporation 
Swindon Corporation 


Wallasey U. D GH. Oct. 
Warrington Corporation ........ 
West Ham Corporation ........| 
Wolverhampton Corporation .... 


~ сл PN со 


сч 
-3-4 Со -3O 00-3 PO 


со 


сл 


50 


-]-CO ono 


aim 


4» со 


+ Сл 


Traffic Returns for Miles of 
зал | ee m single track Accounts for past year. Cost 
a — Receipts per car 
1905. | 1904. | Week. | Current 1905. | 1904. | Ending Total дыы Car miles | Pas- | Car | Mile of | mile. 
year. receipts| carried. run. s'nger| mile. | track. 
£ £ £ g mE 
al E [x Б ; 
1,312 1,354 - ý - 1.60 254| 203 | May 31 64,071 | 15,530,351 | 1,379,723 10:98 1144 | 2,512 645 
- 8| 8 „ 15 14,328 | 3,516380 | 355945 1 971 | L830 | 516 
= == = — DAE! oes = = — = — — == — 
1,601 | 1,032 |+ 31 — 534 23.55 234 | March 31 55,025 | 11,145,531 | 1,309,903 |118 |1008 | 2,538b| 603 
387 tiq 5] .— PU ?”- - = m = 
1,167 957 |+ 2093| + 898 | 24 | 24 „ 25 48,875 | 8,661,720 | 986,953 |135 |1189 | 2,085 | 7-44 
962 879 |+ 88 — 174 | Y Sil == 
476 | 459 |+ 17|- 825 | 164| 164| Dec. 31 31,846 | 2,325,677 | 579,264 |328 1319 | — |727 
1,950 | 1825 |+ 127 = 40 38 | March 31| 95,765 
2 | 20,205,196 | 2,161,150 |1135 |1063 
1,586 | 1,0:0 | + 326 -- 1682|1682| „ 31) 55,276 | 10,058,288 | 1,121,625 |132 |1185 3225 745 
€ 4,548 | - 191 — 77 77 s M tes = = ET 
968 | — 45| + 7&6 9 9 „ 51 50,533 | 11,321,160 | 1152,828 |106 [10-448 | 2,914:8| 8014 
4.803 | 5,180 — 377 — 51 514 | Рес. 31/259,7 
` , : x ‚799 | 45,312,373 a) hes КА — 
1.41 1,140 |+ 78 — 10 1060 | March 5] — | — N — — 
331 [ 367 — 26 — 1,131 818 31 17,950 | | 
; T | 3,878,269 | 454,082 107 | 921 : 
1,946 | 2065 — 119 + 255 25 — „ 31/112,209 | 24,134,363 | 2,770,049 |112 | 972 3.782 944 
190 196 ͤ— 6 08] 85| 85| рес 531 — | = 
6,776 | 6,750 | + 26| — 1,859 6 6 „ 31/347,588 | 44,875,547 | 1,281,214 |186 65°10 57,931 2580 
2.733 | 2,768 | - 35 — 573 ó| 64 "E 7 Y А. = 
490 504 |- 14| 4 793 151 154 51| 24,895 | 5 | 
А ,895 | 5,814,376 T. 
250 251 — 1|- 242 723 723, March 31 — € eee 
— — =- =- à | 44 „ 51 11,250 | 2,855,200 | 284,343 94 — 
115 £9 |— |+ 31h} 62] 62 Dec.3i| 6,558 402,511 | 110,738 | 3°79 1578 E 7°33 
8915 3,880 — 65 
394 970 | _ 36 | — 47 | 46 „  31/267,489 | 50,050,949 | 7,077,372 |123 | 907 | 5,691 | 5:56 
93 | 8-4 ＋ 120 + 584 | 22 | 22 | Ma 
d у 15 — — = — — =. a 
787 665 |+ 1222 — 25 | 23 | March 31| 36,652 | 13,689,658 | 963,816 | ‘64 [10:18 | 2,994 | 679 
15,601 14,736 + 999 +14,421h 1292 " May 31/756,480 195,767,519 17,915,595 — [1012 — — 
1,803 | 1,018 |+ 183 + 1,781 355 33 | March 31 74,019 | 17,849,642 
‚© ' . ,849, 1,540,707 . . 
1,551 | 1,248 |+ 105 + 938 | 35 | 35. „  31| 69,938 | 12,838,150 | 1,666,262 | 1:24 $71 1.825 
2179 | 2,091 |+ 88| ＋ 603 27 25 m NES 5 = T m — 
chil | ead ШШЕ e| oe) Ty) vM — = = 21 
112 S 9 = a = = — == 
224 | 245 — 19 — 74| 74| May 15 12,201 | 3,632855 | 432,396 775 6.519 — |7649 
5874 | 5.741 |+ 133| — 89 | 89 | March 25.298, 235 | 64,223,656 
7 ‚225, 7,121,038 | 1°10 — 
2.001 | 1,761 |+ 20 — 432] Dec. 51 26,011 | 12,039,252 | 1,229,507 |1 10:79 -— 4-82 
10,593 | 10,670 77| + 8,915 | 103 | 103 | | 
1.294 | 15.4 — 110] - 854A 6:57 | 6°57 Jane % e eee = ad 
14.558 | 13,641 | + 917 46655 | — | — КА ЕЗ Es ds - 
Ја = = > | | 54| Sept. 301 14,511 | 3,128,867 359,435 |108 | 968 | 2658 | 6-48 
133 Taf. =. 710] з 21 2 - 4,740 850,121 
12738 | 12,354 | + 384 415,167 | 149 n 675 14.123 |125 [1075] 4e | 6a 
аса ae ЗИ e | 149 | 1314 | March 311651,956 |126,900,875 4,123,124 1-19 1075 4,299 6:99 
17,610 | 17,692 — 89 + 133 | тор — = T zv | | 
156 120 |+ 1614 346] — | 2| ,, à — es sel жд үке, P Mes 
3,787 | 3,660 | + 127| + 2939 50 48 " 31 197,849 | 43,069,934 | 4,326,152 |107 [10-986 | 3,957 | 701 
idle Sul 32 | 32 ж - = + RN куз АР = 
1194 |+ 47 =- |=|% „ 25 65,553 | 13,466,245 | 1,504,740 |116 |1045 | 1,886 | — 
1,745 1.753 8| + 1458 | — 2 Е 31 95,702 | 19,625,329 | 197,499 |117 |1163 | — — 
81 217 |+ 484 416,287 61 41 31 14,881 | 2837110 
+ 48 | " 14, | 386.517 124 |924 | 110 7 
471 457 |+ 14 x3 99 71 „ 31 23,559 | 5251472 | 595054 |107 | 953 2612 749 
4,125 | 4,040 [+ 8 - 703 n „ 31214,111 | 39,213,560 | 4,884,590 |128 |1029 | — — 
4.925 | 4,621 |+ 302 + 6,461 | — К EY 
И. "BÉ |o 61: | — 18 | С 51 — = PS | ж 
25 ы = = — 9 3 
805 | 556 20 — - | 104 3 51 = n E Son pa € J 
ИЕ И КИТЕ. Де = T » 
193 pel a e 4) „ 31 4,937 | 1,315,757 | 102,751 |087 |11555 | 1,371 | : 
129 | 726 |+ 3 + 651 |1185 105 31 38,768 | 7,412,881 | | 
7 | „ 51 38,768 412. 778,851 |130 |1194 3,271 7. 
-—— oW „ 31 17,057 | 4,418,225 | 403,363 | — | 9.85 al 633 
2,080 | 1,088 | +1,002| +20,101 46 3862} „ 31 — | 15,773,742 | 1,237,165 | — 
829 | px ÉA E К | 31 y , , | 4, , ете ** 
| | ” | — | E Е 


— 


* Including steam trains. 


t And 98 miles of interlacing track. 


a Train mile. b Per mile of single track. 


h Half-year’s figures, 
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NOTES. 
Books Received. — Theorie der  Elektrizitaet ” 
(vol. li., Elektromagnetiache Theorie der Strahlung), by 
Dr. M. Abraham. В, G. Teubner, Leipzig. 10s. 


Wireless Telegraphy.—The s s. “ Inkosi," of Messrs. 
John T. Rennie, Son, and Co.’s Aberdeen line, has just 
been fitted with the Marconi system of wireless telegraphy, 
and the s.s. '* Inanda,” of the same line, will be similarly fitted 
before she leaves on her next voyage to Africa, These are 
the first passenger steamers going into southern latitudes to 
be so fitted, but at present it will only be possible for com- 
munication to be kept up as far as Las Palmas, except 
when they are in touch with his Majesty's ships at sea, or 
at Simon's Bay. 

Electricity for Pottery.— The question of the 
utilisation of electricity in the potteries is at present 
engaging the attention of potters, and under the auspices 
of the Ceramic Society a meeting was held in Stoke on 
Saturday last for the purpose of a lecture by Mr. Axel 
Odelberg on experiments made in Sweden in the working 
of potters’ machinery by electricity. Mr. Odelberg is con- 
nected with the Guatafsberg Pottery, near Stockholm, and 
the results of his experimente with electrical power, which 

‘at first were on a small scale, and were gradually increased, 
went to show that, as compared with steam, electricity is 
cheaper, handier, and quite as efficient. 

London's Electric Supply.—In our previous week's 
issue we called attention to the possibility of the London 
County Council undertaking supply of electricity in bulk. 
The borough councils are moving in the matter, and a 
circular, signed by the chairmen of the Poplar, Shoreditch, 
and Stepney Electric Lighting Committees, has been 
addressed to the other borough councils inviting them to 
send representatives to a conference to consider the ques- 
tion of the municipal supply of electricity in bulk, and, if 
thought fit, to promote legislation in the ensuing session of 
Parliament. The Electric Lighting Committee of the 
Bermondsey Borough Council have signified their approval. 


Labour Difficulties,—The differences which arose 
over the wages question between two of the leading 


German electrical firms and their employés, which at one Í 


threatened to culminate in a lengthened lock-out, have now 
been adjusted. Several conferences were held with a view 
to effecting a settlement, but these proved abortive, owing 
to neither side being prepared to concede any of its claims. 
The expected extension of the strike to other industries 
strengthened the men in their resistance, but the lock-out 
announced by the hardware manufacturers greatly weakened 
their position, and caused them to surrender. Work was 
resumed on Monday last on the terms agreed to by the 
companies before the strike. 

Milan Exhibition.—Supplementary to the announce- 
ments which have previously appeared in these columns, 
we are now able to announce that the sum of £1,600 has 
been offered by the King of Italy for distribution as prizes 
among the exhibitors, This will be allocated in the follow- 
ing manner: £400 for the best and most original exhibit 
of machinery or manufacturing process; £200 for 
automatic safety railway couplings ; £200 for the best and 
safest method of testing high-voltage currents; £200 for 
the best established method of distributing pure milk in 
centres population; £200 for the best type of popular 
dwelling adapted to the climate of Northern Italy; and 
£200 for motor boats. The exhibition will occupy close 
u pon 200 acres, of which the buildings will occupy 42. 


School of Economics and Political Science.—The 
new curriculum of the University of London at the School 


of Economics and Political Solence comprises lectures on 
railway subjects, which are to be allowed as an alternative 
subject for the honours degree, and it is gratifying to note 
that eight of the leading railway companies are lending 
their support. Lectures have been arranged for the 
present session on “Railway Economics and Statistics,” 
by Prof. Chapman and Mr. Bowley; “ Law of Contract 
and of Carriage by Railway,” by Mr. Disney ; “ Economic 
Factors in Railway Alignment,” by Mr. Lynden Macassey ; 
and on the “ History and Geography of Railways,” by Mr. 
H. J. Mackinder. On Oct. 25 Mr. W. M. Acworth will 
give a lecture dealing with the recent history of federal 
control of railways in the United States. 


The Kingsway.—The gates of the Kingsway, which 
was opened on Wednerday last by his Majesty the King, 
were operated by electrieal apparatus furnished by Electro- 
motors Limited, of Openshaw, Manchester. The gates were 
attached by means of ropes to electric winches, one on each 
side of the roadway. These winches consisted of 2j-b.h.p. 
motors, direct-coupled to worm gears provided with drams 
for hauling in the ropes. The gold key inserted by his 
Majesty into the pedestal on the dais closed an electric 
cirouit, which in turn brought the automatic solenoid self. 
starting switches into circuit, thus starting the motors and 
gradually opening the gates. When the gates were fully 
opened, they automatically disconnected the circuit by 
means of trip switches, thus bringing the winches to rest. 
The solenoid self-starting switches аге of the Sturtevant 
Company’s make. 


Tramways and Light Railways Association. — 
The Official Circular for October contains notices of lectures 
at the Society of Arts, where Mr. T. W. How will read a 
paper on “Roller Bearings” on the 25th inst, and Mr, 
A. L. C. Fell one on Brakes” on Jan. 10. Several other 
lectures are arranged. A visit is to be paid to the North 
Metropolitan Electric Power Supply Company's power 
station at Brimsdown, and also to the sub-stations. The 
circular also contains the regulations. for overhead lines 
prescribed by the Board of Trade in August under the 
Electric Lighting Acts, and there is a copy of the Board 
report for the 1905 session under the Tramways Act. A 
joint conference of this association with the Manicipal 
Tramways Association and the Association of Tramways 
and Light Railways Officials is to take place on Nov. 1, 
under the auspices of the Board of Trade, to further con- 
sider the question of amalgamation. 


Submarines. —While the submarine A4 was lying in 
Stokes Bay on Monday last an explosion took place, which 
was fortunately not attended by any serious personal 
injury. The submarine had been submerged, and was 
apparently proceeding all well, when sea-water found its 
way into the interior, probably through a defect in the 
valve in the exhaust pipe by means of which spent gasoline 
vapours are expelled when the submarine is proceeding on 
the surface. The water got to the accumulators of the 
electric batteries, and chlorine gas was consequently 
generated. The officer in command at once took measures 
to get the boat to the surface, but some gas evidently was 
ignited by some electric sparks from the batteries, for 
there was a small explosion, and A4 reached the surface at 
an angle of about 35deg., with her bows submerged. She 
regained her equilibrium and was towed towards Ports- 
mouth Harbour, where she was found to be rather badly 
damaged internally. 

The Nelson Light Railways.—The light railway of 
the Nelson Corporation is one of those concerns which 
render the public а great service in an unobtrusive way. 
During the year ended March 31 last a population of 
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42,000 was carried some 43 times at reasonable fares. 
This enabled the Corporation to realise a gross profit of 
£1,703 out of a revenue of £6,159. Interest and sinking 
fund absorb £1,668, leaving a small surplus of £30 odd. 
Hitherto the Corporation bas been unable to make any 
provision for depreciation, though this is scarcely a pressing 
matter at the moment, as the system is only a couple of 
years old. At the same time, it is gratifying to note that 
Mr. W. Alan Fraser, the manager, is alive to the desirability 
of building up a reserve fund, which he recommends the 
Corporation to start at once. But for the unremunerative- 
ness of the Barrowford section the undertaking would 
probably have shown an appreciable margin. To remedy 
this, Mr. Fraser counsels an increased fare, so as to make 
the section at least self-supporting. The Burnley Cor. 
poration run through cars, and now that the Colne and 
Trawden Light Railway Company have completed their 
lines the Nelson Corporation have again approached the 
company with a view to inter-running. As both parties 
‘stand to gain by the arrangement we imagine the company 
will return & favourable response, which should result in 
. enhancing the value of both undertakinge. 


The Rugby Engineering Society.—This society 
made an excellent start on Oct. 5, and met again on the 
19th inst., when Mr. J. Whitcher read a paper entitled 
“ Eleotrio Switchgear.” The following further papers and 
‘lectures have been arranged: High-Lift Pumps,” by 
P. A. Mossay, member; The Testing of Metals,” by 
T. S. Dick, member; The Design of a Large Shop for 
Electric Manufacturing,” by F. J. Sharr, member. A series 
of four pspers on the economical distribution of energy 
from coal, as follows: The Generation of Steam,” by 
J. Brierley and T. Robertshaw, members; The Conversion 
of Steam Energy into Mechanical Energy," by E. R. Briggs 
and A. E. Reynolds, members; “The Conversion of 
Mechanical Energy into Electrical Energy," by F. H. 
Clough, member; The Transmission of Electric Energy,” 
by C. McCarthy Jones, member. Тһе following gentlemen 
have also kindly consented to give lectures: W. F. Parrish, 
Esq., chief of technical department, Vacuum Oil Company, 
on “Lubrication”; J. M. Gledhill, Esq. (of Sir W. G. 
Armstrong, Whitworth and Co., Limited), on High- 
Speed Steel.” The council also hope to arrange visits to 
the Hamber Cycle Works, Coventry ; the Herbert Machine 
Tool Company, Coventry ; the National Physical Laboratory, 
Bashy Park, and other places of interest. As no other 
nominations have been received, the council’s nominees are 
declared elected. The officers are, therefore, as follows: 
president, F. Samuelson; past-presidents, W. J. Larke 
(1905-4) and C. Н. Wingfield (1904-5) ; first vice-president, 
W. R. Wateon; second vice-president, E. R. Briggs; hon. 
recording seoretary, E. H. Walker; hon. corresponding 
secretary, G. Ward; hon. treasurer, F. W. Cooke; hon. 
librarian, A. W. Fell. 


Single-Phase  Locomotives.—The Westinghouse 
Electric and Manufacturing Company have recently secured 
an important contract from the New York, Newhaven, 
and Hartford Railway Company for the supply of 25 single- 
phase electrical locomotives for service on the company’s 
main line which is being converted to electric traction. 
The single-phase overhead wire system has been adopted, 
but the locomotives, which are being built by the Baldwin 
Locomotive Company, will also use direct current where 
they traverse the line of the New York Central, which 
serves the suburbs of New York. Each losomotive will be 
equipped with four 400-h.p. Westinghouse single-phase 
motors of the straight series gearless type, and the unit 
switch system of multiple control will be used. The weight 
of the locomotives is approximately 78 tons, and with a 


200-ton train making stops every 2°2 miles, and attaining 
a maximum speed of 45 miles an hour, the schedule speed 
will be 26 miles per hour. Express trains of 250 tons 
will be propelled at from 60 to 70 miles an hour by one 
locomotive, bat heavier trains will be ran by two or more 
locomotives coupled together and controlled from the 
forward cab. The motors are to be spring-supported and 
connected by flexible drive in such a manner that all dead- 
weight will be taken off the axles. They will be permanently 
connected two in series, and on direct current the pairs 
wil be operated on the series-parallel system and on 
alternating current by means of voltage control. Much 
interest attaches to this new electrical railway, which is 
the first to adopt electricity over the whole line. The 
resulte obtained on the Indianapolis and Cincinnati Rail- 
way and other lines which have adopted the same system 
have proved satisfactory. 


Electrically- Driven Printing Plant.—The first 
installation of electric motors for driving printing presses 
in Australia has just been laid down on the premises of the 
Sydney Daily Telegraph. The electrification was made 
practicable by the advent of the Corporation electricity 
supply, from which the energy is obtained. The order for 
the construction of the plant was placed with the Australian 
General Electric Company, and comprises 40 motors, 
ranging from 4 h. p. to 35 h. p., with their controlling 
apparatus, switchboards, etc. The electric current is taken 
from the three-wire street network at 480 volts on the 
outers, and to ensure reliability against failare of current 
a duplicate service is provided. Electrio power is 
used in the composing-room and in the basement for 
each of the presses. The system which has been 
adopted by the Sydney Daily Telegraph embodies the latest 
developments of the systems in operation in some of the - 
leading printing establishments in America. In addition 
to the application of electric power to the printing machines, 
a number of smail motors have been installed in various 
parts of the establishment for driving saws, alr propellers, 
and lifts. The aggregate power of the electric motors is 
1544 h.p, besides which there are three small auxiliary 
engines connected with the printing presses. The total 
cost for power amounts to considerably over £1,000 per 
annum. There is a direct saving on the cost of running 
the steam plant under the new conditions, inasmuch as 
there is no unnecessary waste of power. Each machine 
has its own independent motor, and no more than the 
energy actually required for each minute of the day or 
night is expended. Under the steam system a large 
engine may have to run for considerable periods to 
supply power for one small machine, whilst the loss and 
delay of getting up steam, and the power wasted after 
the engine is finished with, are factors which have to 
be taken into consideration. Mr. E. Kilburn Scott acted 
as consulting engineer for the scheme. 


Single-Phase Railway Working.—Mr. C. F. Scott 
in his paper read before the annual convention of the 
American Street Railway Association, held at Philadelphia 
last month, revealed the salient features of single-phase 
railway working. He also gave some valuable conclusions 
from experience already obtained with the system. He 
claimed that amongst tho realised advantages of the system 
were the following: A high-voltage trolley construction 
had been developed, and proved to be simple, strong, 
and thoroughly practicable. Thirty-three hundred volts 
were used, and proved to be safe and reliable. А 
sliding contact device which does nov require reversing 
when the direction of the car is changed is found more 
satisfactory, especially for high-speed operation, than the 
trolley wheel. Its wearing surface laste longer than trolley 
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wheels operating lighter cars on direct current. Trans- 
former sub-stations supply current satisfactorily without 
feeders on the trolley-wire side, and without station 
attendants. The car equipments show simplicity and 
effectiveness in the control apparatus. Less than half the 
controller notches required for direct current give equally 
smooth and as rapid acceleration with alternating 
current. Platform controllers are simpler, as no magnetic 
blow-out is required. D.fficulties have been met with in 
the operation of this system. A weak point developed in 
the armature insulation when the cars had been running 
for some time. The remedy was obviously the strengthen- 
ing of the Insulation. This brings out the interesting fact 
that operation on alternating current at 3,300 volta with 
an intervening transformer is less severe upon the motor 
than operation on direct current at 500 volts. Experience 
has shown wherein the control apparatus suitable for both 
alternating and direct current could be simplified. A com- 
pany which bas been operating two substantially similar 
suburban lines, one by single-phase current and the other 
by direct current, could throw out the direct current and 
substitute single-phase alternating current. 


London Traffic Commission.—Our readers are 
already familiar with the general conclusions arrived at by 
the Commission, but the report of the Advisory Board of 
Engineers to the Commission will be of special interest. 
The volume is a somewhat bulky one, being liberaily 
supplemented by plans and appendices, so in the present 
note we will review some of the Board's observations con- 
tained in the preliminary chapter. Attention is directed 
to the great number of highway authorities in Greater 
London, the total being something over 100, and besides 
this the boundaries appear to be fixed in an irregular 
manner. The Board emphasise the prejudicial effects of 
this anomalous state of affairs upon any comprehensive 
proposal, and point out that in other cities where somewhat 
similar conditions have existed they have been met either 
by centralising the component local government, or by 
realising that street and traffic questions are matters of 
common interest to the whole community, and by placing 
such matters in the hands of a single body. The Con- 
tinental capitals and New York have not hesitated to put 
themselves to great expense in order to bring themselves 
up to modern standards and requirements, and Paris, 
during the latter half of the nineteenth century, con- 
structed a system of new boulevards and avenues, and has 
lately made a complete underground railway, leased on a 
profit-sharing plan to a private company. New York and 
Boston have laid out new streets and widened old ones, 
and have also assisted private enterprise by placing 
municipal credit behind extensive railway projects. This 
policy has in every instance proved successful, either 
directly or indirectly. The total sam expended out of the 
county rate and local rates towards new streets and 
improvements within the administrative county of London 
during the past 48 years amounted to £18,879,573, whilat 
in Paris, during a similar period, the sum total expended 
upon extensions and improvementsamounted to £24,772,034. 
The Commission do not disguise the fact that the proposed 
improvements will involve a large increase in expendituce, 
bat they are of the opinion that the authorities should 
take up the matter boldly, and appoint a central body to 
carry out the improvements outlined in the original report. 


Dynamo Iron Loss Increment.—In the Electrical 
World of New York Mr. A. Press discusses the additional 
iron loss that is generally conceded to occur when a dynamo 
takes on load. The cause of thie iron loss is generally 
assumed to be due to the flux distortion, in virtue of the 
armature conductors carrying current setting up a cross 


flux which compounds with the flux entering from the 
magnet frame. The author investigates the phenomena 
of superimposition of such flaxes mathematically, and 
ascertains the result to be that the eddy-current loss 
on open circuit of the armature is ordinary no-load 
loss, and to this should be added the eddy-current loss 
calculated on the assumption that only the cross flux 
exists, to give the total iron loss on full load. Comparing 
the empirical formula devised by the author himself with 
that used by one of the largest European concerns, it 
is found that there is quite & substantial agreement in 
the character of the formule. Whereas the one can be 
reduced to 


Incremental loss = D (с). 
the theoretical formula is 
2 
Incremental loss = 1А . D 5) i 


The loss is in watts, and f is the pole-pitch faotor—ż.e., 
ratio of pole-shoe span to the pole-pitch; r is the tooth- 
pitch ratio—i.c,, the ratio of the tooth width to the tooth 
width plus the slot width; W is the output in watts; 
p lu the number of poles; Е is the flux per pole in C. G. S. 
lines; 5 is the depth of the air-gap in centimetres ; A is the 
depth of slot and 2? is the length of core. Checking in this 
way five machines, the following results are obtained : 

Empirically derived loes, 
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1 98 ого SE ове e oe ово 6095 о 999 WE 0 90 9 00 ою OM OUR eas t 
250 ,, и — 243 
500 „„ „%.. — . —v oam .— . — 2:65 
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It is to be noted that the experiments were conducted with 
a machine of about 50 kw. capacity. It was well under- 
stood that the above empirical formula was not entirely 
satisfactory. It gave much too large values for machines 
of considerable output. 

Electricity Supply.—The electricity department of 
the Fulham Borough Council, which last year converted & 
deficit of £2,569 into a net profit of £1,029, evidently 
intends to improve upon this result, judging by a well- 
illustrated circular jast received from Mr. A. J. Faller, the 
electrical engineer. The Council has considerably reduced 
its charges, which now stands at 34d. per unit, with a 
graduated discount, meters being supplied gratuitously. 
In addition to its economic advantages, the opinion of the 
Phoenix Insurance Company is quoted in regard to the 
safoty of electricity, while an extract from the Lancet is 
given in proof of its hygienic qualities. Mr. Fuller does 
not omit to impress upon shopkeepers its great superiority 
over other illuminants for the purpose of display, as there 
are no flames to set fire to flammable materials or soot to 
discolour them. We are glad to see that consumers are 
enjoined not only to purchase standard lamps, but, when 
the blackening becomes bad, to promptly renew them. 
As the life of a lamp is a matter which, though simple 
enough, the average consumer does not appear to compre- 
hend very well, Mr. Fuller wisely offers to send assistants 
to advise consumers as to the state of their lamps, or to 
test free of charge any lamps brought to the electricity 


works. Having recently tested various types of small arc 


lamps with eminently satisfactory results, Mr. Fuller is 
prepared to give advice on this special branch of lighting. 
Several types of radiators sre shown, and as the Council 
supplies power at 1d. per unit it is calculated that the cost 
per hour would be only about xd. Illustrations are 
included to show the artistic effects that may be obtained 
with these radiators in drawing-rooms, libraries, sto. It 
is evident that the value of electrical energy for power 
purposes is meeting with increasing recognition from the 
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manufacturers of the districts, as in two years the quantity 
of energy consumed for this purpose has increased more 
than eightfold. The circular points in this connection to 
the advantages of electric motors as requiring very little 
repair and small space, and as a much cheaper form of 
mechanism than the gas-engine. The department has a 
list of contractors who are willing to instal motors on the 
hire-purchase system. It may be mentioned that the 
National Boiler and General Insurance Company, Limited, 
insures electric motors at lower rates than gas-epgines. 
Cogent reasons, supplemented by interesting illustrations 
and eloquent testimonials, are given why the electric motor 
should also find its way into printing rooms, tradesmen's 
machinery rooms, hairdressers’ premises, and even into 
private houses. With the numerous advantages of elec- 
tricity as stated, the Fulham Council should be in a fair 
way to increasing its volume of business. 


Obituary.—We deeply regret to record the death of 
Mr. Alfred Morcom, the chairman of the well-known firm 
of Messrs. Belliss and Morcom, Limited, which took place 
at Edgbaston on Monday last. Mr. Morcom was but 57 
years of age. He was born in the Isle of Man, but bis 
parents were Cornish, and be was educated at the Tavistock 
Grammar School, Devonshire. From school he passed into 
Keyham as an engineering student at the Royal School of 
Naval Architecture, which is now merged in the Royal 
-Naval College, Greenwich. A successful career with the 
Admiralty followed. He was appointed chief engineer at the 
Portsmouth Dockyard, where he had to do with transport 
and warship arrangements for the Egyptian expedition and 
bombardment of Alexandria. Then he was sent in the 
same capacity to the dockyard at Sheerness, where he 
rendered conspicuous service to the Admiralty and the 
nation. It was during his official connection with the 
Government at Portsmouth and Sheerness that Mr. Morcom 
became interested in the work of Mr. G. E. Belliss, the 
founder of the wellknown marine engineering firm in 
Ledsam-street, Birmingham. At that time Mr. Belliss was 
chiefly engaged in the construction of steam pinnaces and 
launches for the navy, and after remaining at Sheerness five 
or six years Mr. Morcom, in 1884, decided to leave the 
Government service and join Mr. Belliss in partnership. 
From that time the business of the firm of Belliss and 
Morcom was largely developed. Under Mr. Morcom's 
supervision the machinery for torpedoes as well as for 
torpedo boats and torpedo-boat destroyers was added, and 
in 1890 practically a new industry was commenced, con- 
sisting of the manufacture of high-speed engines for electric 
generating purposes. The Belliss engine was perfected for 
this purpose, and now holds the premier position of its 
class. Electrical engineers will remember with interest the 
keen fight between the forced system of lubrication adopted 
for this engine and the splash lubrication as used on 
many of its rivals. Commercial experience has proved that 
Mr. Morcom was right in his choice of forced lubrication. 
The firm in 1893 was converted into a private company, 
Mr. Belliss becoming the chairman and Mr. Morcom the 
managing director. Then in 1904, when Mr. Belliss retired 
from the activities of a business life, Mr. Morcom succeeded 
him as the head of the concern. The success of the firm 
has been due to a gradually built up reputation for 
thoughtful and able design and perfect workmanship, and 
the credit of this achievement has been largely the result 
of the inventive energy and ability shown by Mr. Morcom 
in the management of the works and in the training of the 
staff. Mr. Morcom was a member of the Institutions of 
Naval Architects, Civil Engineers, and Mechanical Eangi- 
neers, and he was also a member of the council of the 
Birmingham University. 


Eloctrical Manufacturers’ Association. — On 
Monday last a meeting of the National Electrical Manu- 
facturers’ Association was held at the Olympia, to which a 
number of manufacturers who have not yet joined the 
association were invited. The chair was taken by Mr. 
Walter Davenport. He explained that it was the first 
meeting since the association had been incorporated. After 
referring to the general objects of the association, he said 
that as the membership extended they would divide into 
special sections, which would each deal with special branches 
of the industry. Amongst the business considered was 
that of provincial exhibitions. It was decided that members 
of the association should not send goods to such exhibitions 
unless the supply undertakers organising the same paid 
carrisge on the goods both ways and were responsible for 
any damage done. It was stated that the Exeter Corpora- 
tion had agreed to organise its forthcoming exhibition on 
these lines, which would save manufacturers very large 
exponse, The question of railway rates was also discussed, 
and a committee appointed to secure more equal treatment 
in the transit of goods “between various manufacturing 
centres in the United Kiogdom. The meeting decided to 
appoint an expert insurance broker, whose services would 
be at the disposition of the members with a view reducing 
insurance premiums. There would be no charge for such 
advice. The success of the circulars isaued by the association 
declining to contribute to beanfeasts led to a suggestion 
that Christmas boxes might be treated in a similar way. 
A considerable discussion revealed great want of unanimity 
on this point. Christmas boxes were termed “ blackmail ’ 
by one speaker, and “ friendly presents by another. The 
views of the engineer who finds his hall occupied with nine 
turkeys, eleven boxes of cigars, and a liberal supply of 
whisky when he returns home on Dec. 24 were not com- 
municated to the meeting. There is no doubt that the 
practice of giving extensive Christmas boxes should be 
curtailed. It was decided that the members of tbe associa- 
tion should not take stands in any exhibition organised by 
an outeide authority. It seemed the opinion of the meeting 
that, in spite of the very great success of the present exhibi- 
tion, three years at least should elapse before another one 
was held. In the evening a dinner was held at which the 
members of the association met a few special guests. The 
toast list was commendably short, and included, besides the 
loyal toasts, the following: Success to the Association,” 
proposed by Mr. J. E. Edgcome and responded to by Mr. 
C. S Northcote ; "Success to the Exhibition,” proposed by 
Mr. David Smith and responded to by Mr. Albion T. Snell 
and Mr. Russell, joint consulting engineers for the exhibi- 
tion. In reply to this toast, Mr. Snell said that 21,000 
persons passed the turnstiles on Saturday last, which was 
a record for exhibitions at Olympia. The toast of The 
Chairman " was proposed by Mr. E. Cancliffe Owen, and 
Mr. Walter Davenport’s reply terminated an enjoyable 
fanction. 


Technology of the Law.—The leading American 
electrical companies make liberal provision for a patents 
fund, and the number of judgments delivered in the 
United States courts which reach this office from time to 
time explain how a goodly portion of this fund becomes 
transferred from the debit side of the company's books to 
the credit side of their lawyers’ ledger. The latest of 
these judgments to arrive is that in which the American 
Thomson- Houston Electric Company sought an injunction 
against the Salem Electric Company to restrain them from 
infringing the plaintiffs’ series and multiple distribution 
system. After the usual lengthy formalities, the case came 
on for trial, and resulted substantially in a victory for the 
plaintiffs. It is tolerably certain that while there is a 
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patent system there will be patent litigation, but the 
multiplicity of lawsuits suggests that something leaves a 
great deal to be desired—a remark which applies to 
both sides of the Atlantic. Does the fault rest with 
the Legislature, which enacts. the laws; the Patent 
Office, which administers them; the judicial Bench, 
which interprets them—or whom? Speaking for this 
country, the patent system, by general consent, has 
hitherto been far from perfect, but it is considered to have 
been materially improved by the regulations which came 
into operation this year by virtue of the Act of 1902. Of 
the Patent Office it may be said that the majority of the 
officials, of all grades, discharge their functions with reason- 
able care, and occasionally with ultra-carefulness, Are we 
then to infer that much of the blame for litigation is to be 
laid at the door of the Bench?  Assuredly not. Our 
judges weigh the facts with much care, but, despite their 
traditional omniscience, they cannot be expected to be 
technical experts as а matter of course, and consequently 
their decisions may lack lucidity. It will be remembered 
that when discussing this subject on previous occasions we 
suggested that either counsel with technical qualifications 
should be appointed especially for such cases, or, if at any 
time no such members of the Bar were available, that the 
judges should have the assistance of experts, much as the 
Admiralty Court is aided by nautical assessors. Certainly, 
such cases as that which occurred the other day at the 
Shoreditch County Court, where the Brockie-Pell Aro 
Lamp Company brought an action to recover £7. 5s. for 
repairs, are rather difficult to deal with. Judge Smyly, 
while remarking that the charge seemed to him, as a 
layman, to be decidedly excessive, frankly declared his 
incompetence to give a legal decision on the point, and 
stated that it would be necessary to call an expert. 
Plaintiffs’ counsel strongly deprecated thie, on the ground 
that the amount in dispute did not warrant such expense, 
and in this case the matter was compromised. It would 
clearly be impracticable to appoint special technical judges 
to county courts, and, as in the instance just quoted, the 
amounts involved do not justify the services of an expert ; 
but these cases concern relatively small issues. For the 
larger questions, however, the need of some revision in 
the present mode of procedure is obvious, and we trust 
that ere long it will come in for serious attention. 


Automatic Cut-Outs.— A patent has been granted in 
this country to Mr. Wm. Scott, of Philadelphia, U.S A., 
for a form of automatic cut-out, which is described in the 
Official Patents Journal, In the accompanying illustration 
the terminals, 2, 3, of the circuit are adapted to be con- 
nected by an insulated laminated bridge, 6, carried by ar 
arm, 7, pivoted at 9 to the frame, 8. An extension, 10, 
of the arm, 7, carries springs, 12, supporting a movable 
metallic contact, 11, and limited in their movement by a 
atop, 13. The contact, 11, engages a plate, 20, carried by 
brackets, 19, on the terminal, 2. А carbon contact, 23, 
carried in a bracket, 22, pivoted to the brackets 19 is 
engaged by a carbon block, 17, similarly pivoted in an arm, 
14, secured to, but insulated from, the extension, 10. The 
arm, 7, is operated through a link, 31, from a lever, 26, 
pivoted at 27 to the frame, 8, and fitted with a handle, 25. 
The switch is held shut against the pressure of springs, 37, 58, 
by а hooked lever, 55, pivoted to the frame, 8, and engaging 
a roller, 33, on the lever 26. When the lever 35 is turned in 
a clockwise direction, its hooked end, 32, is released, and an 
inclined lug, 42, formed on it engages the roller, 33, and forces 
the switch open. The lever 35 is operated by a pin, 45, 
pivoted to the end of the lever, sliding in a fixed guide, 64, 
and fitted with a cross-pin, 46. On the occurrence of an 
overload, the! pin, 45, is operated, so as to trip the catch, 


32, by armatures, 53, of an electromagnet, 47, connected 
in parallel with a similar electromagnet, 48, between a 
terminal, 62, connected by a bar, 61, to the terminal 3 and 
a terminal, 63, connected through translating devices to the 
bus bars, etc. Flattened portions, 52, are formed at each 
end of the core, 49, of the magnet, 47, opposite to the 
armatures. The armatures’ are carried by bars, 54, 
pivoted to the frame at 55 and connected at their other 
ends, which are nnequal in length, by a slotted bar, 58, in 
which is secured adjustably a weight, 85. By adjusting 
the weight, 85, according to the scale on the bar, 58, the 


operating potential of the cut-out is varied. A lug, 59, on 
one of the bars, 54, engages a fixed stop, 60, and limite the 
outward motion of the armatures. Poles, 69, formed on 
bars pivoted at 67 and connected together by a weighted 
bar, 72, resembling the bar 58, and arranged between the 
cores, 49, 50. They are connected by the core of an electro- 
magnet, 65, which is such that the polarisation of the parts, 
69, is always opposite to the normal polarisation of the 
core 49, so that normally the poles, 69, are resting against 
brass pins, 78, secured to the core 49, On a reversal of 
eurrent the polarisation of the cores 49, 50 is reversed, 
and the poles, 69, are attracted towards flattened portions 
of the core 50, so that an eye, 79, formed on a tie-bar 
between the bars, 68, and encircling the pin, 45, engages 
the cross-pin, 46, and trips the catch, 32. The 
weight, 81, is normally adjusted so as to balance 
the poles, 69. The armature, 53, may be normally 
held attracted by the electromagnet, 47, so as to be 
released and trip the circuit breaker on an underload. The 
coil 65 is usually of high resistance, and comprises a large 
number of turns of fine wire. One end of the coil is con- 
nected through a binding post, 73, to one bus bar, the other 
being connected to a fixed contact, 76, adapted to engage 
an insulated contact, 74, carried by the bridge, 6, and con- 
nected by a conductor, 75, to the part 14. The coll 65 is 
usually in shunt across the main circuit (the coils 47, 48 
being in series), but it may be energised from a separate 
source, or from the secondary circuit of a transformer the 
primary of which is energised from the circuit to be con- 
trolled. The coils 47, 48 may be in series instead of in 
parallel; or the coils 47, 48 may be in shunt and the 
coil 65 in series. When used for alternating currents, the 
electromagnet cores are preferably laminated, and the core 
of the electromagnet, 65, is enclosed in a brass, copper, or 
other tube so as to operate like the short-circuited winding 


| of а transformer, to reduce impedance, 
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THE HASTINGS ELECTRIC TRAMWAYS. similar number of rotaries with the n transformers 
Concluded 516.1 and switchgear. Each rotary has three 70-kw. 5 oil- 
( from page 016.) cooled transformers, designed and constructed by Dick, 


— The sub-stations are fed from the main station by | Kerr, and Co. The transformers, which are mesh con- 
Callender's three-core extra high-tension lead-covered ! nected, transform current from 6,600 to 340 volts; they 


are contained in ribbed cast-iron tanks. The secondary 
coils are insulated from the iron by mica insulation and 
oil-proof material, the high-tension coils, outside the 
secondary coils, being insulated in the same manner, 


cables. At the Silverhill sub-station (Fig. 4) there are 
three Dick-Kerr standard 200-kw. compound-wound rotary 
converters, running at 750 r.p.m. and generating direct 
current at 500 to 550 volte. Each rotary has its complement 


1700 D . 4 
| N * | 


On IT» 
- «to ‘et PEA 
whe SA ee ч ee ee 
= = wm T" = 24 m 
To oam rere 


+ тешет» 


- 


| FIG. 5.—The Silverhill Car Bheds aud Repair Depot. 

special circulating ducts being provided for free circula- 
tion of the oil between the iron and secondary and 
secondary and primary, in order that the core and 
winding msy be thoroughly cooled. The cores and yokes 


of three single-phase, oil.cooled, step-down transformers. 
The rotaries are capable of dealing with an overload of 
25 per cent. for one hour. The Bulverhythe sub-station is 
similar to the one at Silverhill, and is equipped with a 
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of the transformers are built up of annealed iron plates | The rolling-stock, of which there are already 30 cars in 
of special quality and high permeability, and of minimura | use and 10 more almost ready for delivery, are of the 
hysteresis loss, the plates being insulated from one | double-deck, single-track (non-reversed), staircase type 
another by special varnish. The laminations used are free | (Fig 6), with a seating capacity of 20 inside and 22 out- 


-— å — — —— 


„/ a) eee TT ~~ awh A 


FIG. 6.—A Steep (irade in Mount Pleasant Road. 


from ageing or increase in hysteresis loss. For mechanical | side. They are built in accordance with the most up-to-date 
reasons the cores and yokes are secarely clamped together | designs, and have all the latest improvements in the way of 
in order to reduce the magnetic resistance. ventilation and finish. The car bodies were built for Dick, 

Two car-sheds have been constructed, the principal depót | Kerr, and Co. by the United Electric Car Company, of 
being situated at Silverhill (Fig. 5), which has six tracks, | Preston. The cars are fitted with lifeguards of the 
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and is capable of accommodating 36 сагв; the other car- | Tidswell pattern and the Waller folding steps. They are 
shed is in course of construction at Bulverhythe. A] mounted on Brill 21-E type trucks, and fitted with a 


well-equipped repair shop has been provided in the former | complete standard equipment, consisting of two 6A type 
traction motors. The controllers are of the D.B.1 form 
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E type, with the patent metallic shield blow-out. Each 
controller is provided with а run-back preventer,” which 
makes it absolutely impossible for the car to run away 
down hill; the movement of the handle to the “ off" posi- 
tion short-circuits the motors, in consequence of which 
there could be only a slow reverse movement of the car. 
This provision is a most valuable one in view of the heavy 
grades on the Hastings system. 

As shown in the map (Fig. 7), the total length of 
tramways now in operation is approximately 16 miles of 
single track, laid to a gauge of 3ft.6in. The form of track 
construction mostly used is macadam with granite setts 
serration, the rails and setts being laid on a 6in. bed of 
6 to 1 Portland cement concrete. In cases, however, 
where traffic is heavy the roadway between the rails and 
for an average space of 18in. on either side, both double 
and single track is paved with granite setts 5in. deep and 
4in. wide. On part of the route near the centre of the 
town wood paving throughout has been adopted. In all 
such cases a 6in. bed of Portland cement concrete extends 
for the full width of the tramway. The portion across 
country along the new roadway is of the tramroad 
sleeper construction, ballasted to rail level. The rails are 
of the girder type, weighing 901Ь, per yard, and are 
lald in 45ft. lengths, with the customary proportion of 
shorter lengths to allow for closures. The rails are gene- 
rally in accordance with standard tramway practice, 6in. 
deep, with a groove of 1Ип. width; ordinary butt joints 
are used with six-hole fishplates secured by bolts, each 
joint being fortified by a 24in. length of rail bolted on the 
under side and embedded in concrete, Neptune copper bonds 
being used for bonding throughout. 

The construction of the overhead lines is carried 
out generally on the side-pole system (Fig. 8), with 
bracket arms and flexible suspensions. The poles, which 
have an over-all length of 31ft., are made up in three 
sections of lap-welded mild steel, апа are erected 
about 40 yards apart in holes of a depth of 6ft., 
the excavations being entirely filled in with concrete. 
The trolley wire is of hard-drawn copper, 4/0 S.W.G., 
having a diameter of 400in., with a breaking strain of 
22 tons per square inch. Section insulators are provided 
so that each half-mile of trolley can be disconnected if 
necessary. The extra high-tension feeders are composed of 
three-core, paper-insulated, lead-covered, and armoured with 
steel wire, each cable being laid in a separate trough and 
ran in solid with bitumen. The low-tension cables are 
insulated with vulcanised bitumen, and are also laid solid 
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Fic. 7.—Map of the Hastings Tramway System. 
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St. Leonards to Bexhill. The first route is now in opera- 
tion, bat some little time will elapse before the line is 
completed to Bexhill, although the permanent way beyond 
St. Leonards is now in course of construction, and a 
considerable length has been completed. The main 
portion of the system is of the usual tramway con- 
struction, but on a section of the route towards Bexhill 
the line leaves the main road and crosses through fields 
by means of a new road, 30ft. in width and about five 
furlongs long, constructed by the company. When complete 
the system will be some 30 miles in extent. It should 
serve the needs of a large permanent population, and will 
be per aaa by the numerous visitors to Hastings 
and Bexhill. 

As mentioned last week, the contractors for the whole of 
the work have been Dick, Kerr, and Co., Limited, the 
consulting engineers for the scheme being Messrs. Kincaid, 
Waller, Manville, and Dawson. 


THE LANCASHIRE ELECTRIC POWER COMPANY. 
(Concluded from page 518.) 


The floor of the turbine-house—like the firing floor of the 
boiler-house—ia 9ft. above the foundation slab; on this 
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basement are the foundation columns for the turbines and 
exciters, also the pumps for raising the circulating water 
from the river. The latter are direct motor-driven centri- 
fugals, and each capable of delivering 160,000 gallons 
against 28ft. head, the inlets being separate and the 
outflow common. The end of the outflow is under water, 
so that air cannot get back and spoil the syphonic action. 
The oil-pumps for the system are also in the basement ; 
these pump to a reservoir at the top of the building, the 
oil flowing by gravity to the various bearings The pumps 
are driven by arod actuated by the hydraulic pumps on 
the floor above. 

. The main cables from the generators and all the other 
cables are fixed to the ceiling of the basement, being thus 
in sight and at the same time їп а safe and convenient 
position. They are brought through the wall into the 
switch-rooms. These are in three storeys—one on the 
basement level, one on the engine floor, and the third on 
the operating ery above. In the basement are the 
potential transformers for reducing the pressure from the 
generating voltage to that suitable for operating the volt- 
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Fic, 8, —Radcliffe Power Station —Main Switchboard. 
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meters. These transformers are each partitioned off in 
brick chambers. 

On the floor above are the first main switches. The 
current is led from the generators to these switches, which 
are of the B.T.H. standard motor operated type, oach in 
its own compartment, and consisting of a plunger with 
three limbs, one for each phase. The current is brought 
to a contact in the bottom of a tube, on the top of which 
is an insulator through which a plunger passes—the tube 
is filled with oil, so that when the contact is broken the arc 
is extinguished by the oil. The plungers are connected to 
wooden rods passing through to the operating mechanism, 
which consists of a small motor and a system of strong 
springs. This motor is connected by a magnetic clutch to 
the levers, and on being started releases one spring, closes 
or opens the switch, and compresses the spring in the 
opposite direction. The current now passes to the ’bus 
bars. These are in the centre of the same chamber, and 
are of bare copper supported on insulators enclosed in 
brickwork with suitable holes for inspection. They are in 
two sections, each section taking two machines. From the 
'bus bars the current passes to the floor above to other oil 
switches, which connect the feeder circuits on to the bars. 
Each circuit has two mains, and one of each of the mains 
is connected to the various bars so as to give additional 
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safety. From these circuit switches the mains pass out 
through the walls on to the overhead construction. Before 
leaving the building they are connected to a device for 
eo undue rises of pressure, which consists of a series 
of metal discs placed in a row, with carbon resistances in 
series, and the end connected to earth. In the event of an 
undue rise of preasure the electricity jumps across the gaps 
and goes to earth, the carbon resistances causing enough 
obstruction to prevent an arc being maintained. 

The control for the oil switch motors, and, in fact, all the 
controlling apparatus in the station, is mounted on the 
operating board (Fig. 8), low-tension current from the 
exciter circuits being used to drive the switch motors. 
Current from the current transformers operates the 
ammoters and automatic cut-outs, while the voltmeters are 
operated from the special potential transformers before 
described. Thus no high pressure is brought near the 
operating board, no heavy current and no big switches are 
there, and so the handling is extremely simple, one man 
being able to easily deal with the whole plant. The 
arrangement also is very safe, for there are no large powers 
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to cause electrical fires, and even in the case of some small 
mishap, the main cables, being nowhere near, cannot be 
affected, and the supply in consequence is not interfered 
with. All the current from the exciter sete is brought up 
to a low-tension board at the end of the operating gallery 
and distributed from there. 

Fig. 9 illustrates diagrammatically the general arrange- 
ment of the turbine-house plant and connections between 


of the other. When extensions are added this will be quite 
simple, as it will only mean adding one or two more unite. 
The only difference will be that, instead of two small turbine 
sets to the unit, one large one will be installed. Eoonomisers 
have been discarded, and the auxilary engines are ran non- 
condensing, the exhaust being passed through feed heaters 
for raising the temperature of the boiler feed. This plan 
makes for simplicity, does away with the oil trouble, and saves 
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Fig. 9.—Radcliffe Power Station—Diagram showing the Connections between the Turbine House Plant and Switchboards. 


it and the switchboards. We have cut out two of the 
main turbo sets to save space and gain clearness. 

There are, as will have been gathered, several interesting 
features about the design of this power station. It is laid 
out on the unit principle. One bank of three boilers with 
one chimney and auxiliary plant feed two turbine sets, which 
feed one section of the 'bus bars; these comprise one com- 
plete unit, and each unit can be worked quite independently 


first cost at the expense of a little—and only a very little— 
coal. The arrangement of the boilers enables the minimum 
possible of steam main to be used. Vertical turbines permit 
of an exceedingly compact engine-room. The whole arrange- 
ment is so simple that a shift of six or seven men can look 
after the entire plant of some 10,000 h.p. 

The work of erecting the turbine-house plant has been 
superintended for the British Thomson-Houston Company 
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by Mr. W. Kingsford, and from start to finish there has 
been no hitch—a fact which greatly redounds to the credit 
of all soncerned. 

Now with regard to the outside work. The mains, as 
previously mentioned, leave the station overhead, and are 
partly underground and partly overhead, as may be most 
' suitable. They are arranged in duplicate on all routes, 
each being designed to carry 1,500 kw. at 10,000 volts. 
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The aerial construction is distinguished by its simplicity, 
consisting of wooden masts carrying crose-arms, which in 
turn carry the mains. The latter are of bare coppor wire 
supported on double porcelain insulators completely glazed, 
and the three wires, corresponding to the like number of 
phases, for each maln are arranged in pyramid fashion, one 
set on either side of the supporting masta. Details of the 
method of connecting these wires with the underground 
cables must be held over till a later date. The underground 
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cables are three-core, paper-insulated, lead-eovered, wire- 
armoured, laid solid in wooden troughing for the most part. 
But in some cases jin. iron troughs with covers are used, 
notably over Ringley Bridge for the mains to Swinton sub- 
station. These troughs are further protected by bricks 
between and on either side, then a layer of a tin. 
boiler plate, more earth, and finally the ordinary paving 
setts over all. No doubt ample mechanical protection 
thus given to these extra high-tension malns. The whole 
of the cable work has been carried out by Callender’s Oable 
and Construction Company, Limited, and it is due to this 
firm's representative on the spot. —Mr. W. Pierce—to record 
the highly satisfactory manner. Not a single fault has 
developed, which is remarkable when the great care and 
vigilance necessitated by the nature of the work is con- 
sidered. 

As to the commercial prospects of the undertaking, it 
will be gathered from what follows that much has been 
already accomplished in the way of obtaining a load. Con- 
tracta are being entered into with the various local autho- 
rities for supply, either by the local authority putting down 
the distributing mains and taking a supply in bulk, or 
giving transfer of their provisional order to the company 
and the company seeing to the distribution work. The 
company also enter into contracte with the users of power, 
supplying them on behalf of the local authorities interested. 
Several contraots of great interest have been entered into, 
notably one with the Acme Mill, which has 75,000 spindles, 
both mule and ring. This mill is of entirely new con- 
struction. Indeed, f. is not yet working, the equipment 
being atill far from complete. The power requirements are 
naturally very extensive. Two 10,000-volt, three-core, paper- 
insulated mains are led intofa dividing box, whence bare con- 
ductors pass isolating switches to the high-tension sectiou- 
alised 'bus bars, and thence through oil switches to four trans- 
formers, each having a capacity of 500 kw. These trans- 
formers are of the B. T.H. typo arranged for air-blast cooling. 
On the corresponding switch panels are mounted switches 
provided with an automatic tripping device. From the low- 
tension ’bus bars the current is conveyed to a switchboard 
placed in a separate room on the floor above, whence it is 
distributed to the various circuite. An indicating watt- 
meter is provided for each motor circuit, and the 
switchboard is further fitted with tripping switches 
of similar design to those on the ormer 
panels. High-speed lines of main shafting are fitted 
throughout the mill the motors being direct coupled, 
their speeds varying between 585 r.p.m. and 565 r. p. m. 
This constitutes a feature of decided novelty, es mi 
inasmuch as no floor is occupied by the motors, 
being fixed overhead. The motors are of the squirrel-cage 
type up to and including 75 h.p., while alip-ring machines 
are employed for higher outputa. They range in size from 
5 b. p. to 200 h. p., and represent a total output of 1,200 h. p. 
The cables from the switchboard to these motors is three- 
cored, armoured throughout, and was fixed by Messrs. 
Eckersley and Co., Manchester. There is also a light- 
ing installation, comprising 1,000 16-c.p, lamps or their 
equivalent. The wires to these lamps are run in screwed 
tubing all through, Messrs. E. M. Evans, Manchester, 
having carried out this part of the work. The motors are 
supplied with current at 400 volts, while a 250-volt supply 
is given for lighting. A 30 per cent. load factor is obtained, 
including the lighting of the whole mill. 

It is interesting to compare the cost of the electrical power 
plant installed with that which would have been entailed in 
equipping the same mill for steam driving. This comparison 
shows that the millowners have effected a saving of, 
roughly, 10 per cent. on the total capital outlay, or, in 
other words, £10,000 on an expenditure of £100,000 for 
a mill containing 75,000 mixed spindles. This figure does 
not, of course, take into account the cost incurred by the 
power supply company. The same owners—.c., the 
Pendlebury Spinning Company—have а steam-driven mill 
of modern construction and the same size adjoining, so that 
electricity will be afforded a splendid chance of proving ite 
superiority. A very considerable nh is anticipated in the 
output of the mill due to steady driving, and шу means 
can ensure that gain the Curtis turbine certainly will. 

The Acme Mill is unique so far as Lancashire is 
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concerned in that it has no chimney shaft, and for 
that reason we have reproduced the photograph here- 
with (Fig. 10). In another instance we saw prepara- 
tions in progress for the application of electrical 
driving to flannelette making and other machinery, 
whereby beam engines of very ancient construction will be 
displaced. This is a comparatively small installation of 
100 kw., but has interesting points, notably in connection 
with the sub-station. Naturally, this will be entered only 
by responsible persons connected with the power company, 
but provision is made whereby the transformer can be 
thrown over from one feeder to the duplicate main from 
outside should a fault develop in the supply. But the 
arrangement of the switchgear is such that while the load 
can be thrown in turn off the second feeder, it cannot 
be retransferred to the first without entering the sub- 
station. Thus every eventuality is provided for. It will 
. have been gathered that the transforming from 10,000 
volte to the supply voltage is accomplished at one step 
at the point of consumption, thereby ensuring maximum 
economy in transmission and distribution. We understand 
that the applications already made for a supply from the 
company’s mains are sufficient to load half the generating 
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Fie, 10.—A Mill without a Chimney— The Acme, Pendlebury. 


plant at present installed and pay all expenses on the 
capital outlay incurred. Of course the power house as it 
stands to day is only the nucleus of what is to follow. 
It is intended that it will be increased to many times its 
present size in & very short time. Other power stations 
will be added in other districts as the necessity arises, 
each taking small coal from the surrounding collieries. 

The consulting engineers are Messrs. Lacey, Sillar, and 
Leigh, and Mr. H. Parshall, while Mr. Robert Loraine Gamlen 
is the resident engineer and manager. It must be admitted 
that the commercial possibilities of electricity supply over 
wide areas with scattered centres of consumption are 
largely problematical, and that the solution of the problem 
calls for energy and abilities of no mean order, but we are 
convinced that Mr. Gamlen will attain success if it lies 
anywhere within the range of practical politics. The 
keenness which pervades the members of the staff under 
him is remarkable, and proves he has inspired them with 
some of his own enthusiasm. Moreover, due to his 
initiative, an association of the staffa of several power 
supply companies has been formed, the idea being to meet 
together, sometimes in one area and sometimes in another, 
to discuss questions of mutual concern This strikes us 
аз being a particularly happy notion, since the interests 
involved are absolutely identical, and mutual assistance in 
overcoming the many difficulties which must necessarily 
arise in the process of development will be of immense 
value. Mr. Gamlen’s grasp of the economics of electric 
pu distribution is well illustrated by the paper which 

e recently communicated to the Institution of Mining 


Engineers in Manchester, and which was reported in our | correct resistance has been arrived at. 
sealing in, a process which ia conducted on the tube seal 


issue for Sept. 15 last. 


In conclusion, we have to thank Mr. Gamlen for his 
courtesy in showing us round the Radoliffe power atation 
and the sub-stations, etc., to which reference has been 
made; also for the photographs reproduced and most of 
the accompanying particulars. 


RECENT PROGRESS IN ELECTRIC LIGHTING AS 
INDICATED BY THE OLYMPIA EXHIBITION. 
BY FRANCIS H. DAVIES. 
(Continued from page 484.) 
INCANDESCENT LAMP MANUFACTURE. 

The stall of the Ediswan Company—an illustration of part 
of which is given (Fig. 5)—is one of the most interesting in 
the exhibition, both from the up-to-date and the antiquarian 
point of view. Except for the actual operation of making 
the glass and blowing the globes, practically the whole 
process of lamp-making is carried out in the exhibition. 
The Ediswan Company claim to be the only British firm 
which manufacture their own glass, their works at Ponders 
End being equipped with the most modern appliances for 
this purpose. Several large furnaces, stoked by machinery, 
are kept going day and night, and here the raw material 
is melted down in large fireclay pots, being reduced to a 
white heat. The bldwing process follows, taking place in 
the same rooms as the furnaces are situated. It consists 
of dipping into the molten material a long glass tube, upon 
the end of which a lump of fused glass adhers when it is 
withdrawn. By rapid motion through the air this lump is 
caused to assume an elongated shape, and when in this 
condition it is placed in à mould and blown, with the result 
that the globe takes exactly the right form. The bulbs 
are then broken off and sent to the sorting department, 
where they are subjected to a rigid scrutiny and faulty ones 
rejected, 

As far as the glass goes, it is at this stage that operations 
are commenced at Olympia. The filament, likewise, is put 
through all the preliminary processes at the works, being 
delivered at the stand in unsorted bundles but ready 
carbonised. As is well known, it is made out of cotton 
wool, which, by chemical treatment, is converted into a 
cellulose thread. According to the approximate size of the 
filament required this cellulose is forced through nozzles of 
various sizes, falling into a spirit solution, where it hardens 
and attains something of the appearance of catgut. When 
this stage is completed the thread is thoroughly washed and 
wound on large drums, and it is now ready for the next 
process—namely, thatof carbonising. Forthis purposespecial 
plambago formers are used, round which the thread is wound, 
taking the looped form of the finished filament. The whole is 
then baked in special farnaces for several hours, becoming 
thoroughly carbonised, hard, and, to a certain exten', 
elastic. Work on the filament at Olympia begins here, 
with the first girl on the right-hand side of the stall, who 
receives the filaments in bundles and separates them out 
into a filmy heap. The next girl takes them up one by 
one, and after carefully gauging their diameter in a micro- 
meter places them in different heaps, according to the size 
of lamp they will be suited for. After this follows the 
important process of joining up to the leading-in wiree, 
which consísts of platinum where they pass through the 
glass and copper where they are joined to the contacts. A 
mechanical joint is first made, being completed by an elec- 
trical one effected in the following manner: A piece of 
paste of a special nature is smeared on the joint, and the 
filament is then placed in a holder, being clamped in such a 
way that the joint forms part of an electrical circuit. The 
girl who performs this operation then drops the whole into 
a tank containing benzine, and by means of an adjustable 
resistance passes just sufficient current through the joint as 
to make it incandescent in the liquid. This results in a 
deposit of pure carbon on the joints, which are now 
finished. 

Flashing is the next step, and the filament is placed in a 
bell jar filled with a hydro-carbon gas and incandesced, this 
process being continued until it is ascertained that the 
It is now ready for 
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principle—that is, the filament is first sealed into a small 
glass, which is then melted into the neck of the bulb. 
The exhaustion of the lamp follows, this being effected by 
ordinary mechanical pumps and finished by special pumps 


which are self-explanatory. The tests upon which these 
curves are based were сага out by the Ediswan Company, 
who assure the writer that the contrast as shown in the 
curves is by no means extraordinary, but quite repre- 
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FIG, 5. — The Stand of the Edison and Swan United Electric Light Company. 


with pistons working in oil and giving a very high degree 
of vacuum. Tests of candle-power, electrical pressure, and 
current consumption are now e, and such lamps as do 
not come up to the standard are rejected, the remainder 
being passed on to the capping department, where the lamp 
is completed. 


In all the above processes the most modern machinery 
and the greatest care are e mployed, both being necessary 


to maintain the high stan 
Interestin 


ard of the Ediswan lamp. 


comparisons of Royal Ediswan lamps with 
others of foreign manufacture are given in Figs. 6 and 7, 


sentative of the wide difference between the two classes of 
lamps. The latest product of the company is the lamp 
known as the Hadiolite. It has a large spherical globe, 
the greater part of which is frosted in order to diffuse the 
light. The upper portion of the globe is clear, and above 
this is fixed an opal reflector which serves to throw down- 
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wards the light emitted from this part. The result is a 
largely increased downward candle-power and a soft diffased 
le This class of lamp is both highly efficient and 
casing in appearance, and by virtue of such characteristics 
should command a good sale, 
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In a prominent of the stall is an exhibit which 
demonstrates that, although not customary, it is possible to 
make a carbon-filament lamp with an efficiency equal, if not 
saperior, to that of the tantalum lamp mentioned in a 
former section of this article. Two instrumenta, placed 
in circuit with tantalum and Ediswan high-efficiency lamps 
of equal candle-power, show by the aid of needles rotating 
over their respective dials that such a lamp is quite 
possible, and it ів contended that, although the life is 
necessarily short, the wide difference in the prices of the 
two lamps counterbalances this, placing the carbon lamp 
on an equally economical basis as the tantalum. Whether 
such a contention is justifiable commercially can only be 
determined by exhaustive tests on high-efficiency lamps of 
this class, and in the absence of these it is impossible to 
look on the demonstration as conclusive. 

Turning now from the modern to the ancient side of the 
Ediswsn exhibit, one is confronted with some most interest- 
ing relics of the early days of electric lighting. The first 


inspestion, as they have some excellent features, including 
porfect screening and a high degree of accuracy. These 
instruments have no soldered joints, and are claimed to be 
entirely free from thermo-electric effects or contact E M F. a, 
prolific although little recognised sources of error. 

The Robertson lamp factory (Fig. 8) forms one of the chief 
attractions of the exhibition, a great part of the manu- 
facture of these well-known lamps being carried out before 
an audience always large and appreciative. In 1893—a 
year after the Crystal Palace Exhibition—the Roberteon 
Lamp Company started in quite a small way at Brook 
Green, Hammersmith, and by the early part of 1898 
had succeeded in turning out one marketable lamp. 
This was the first and most important stage. 10 
was essentially one of experiment; and small though 
the immediate results were, so satisfactory did 
these experiments prove that a lamp was evolved which 
admittedly stands in the highest rank, and is now being 
turned out from the greatly enlarged works at the rate of 
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Fic. 8. — View of the Robertson Electric Lamp Company's Exhibit, showing Lamps in course of Manufacture. 


Swan lamp, dating back to 1879, is shown, followed by 
examples of each successive stage of improvement and 
development. Tere are various forms of sockets and 
holders which will recall the past most vividly to many ; 
and other exhibits, such as the first tumler switch, are 
equally as reminiscent. This part of the stand affords an 
excellent object lesson of what time and perseverance will 
do. Surrounded on every side by the latest improvements 
in Incandescent lighting, the relics certainly have a some- 


what shabby appearance, not to mention an old-world 


look. But their value is considerable both as relics and 
as moral examples, and the Ediswan Company are to be 
congratulated upon the possession of such à complete and 
interesting collection. 

Before leaving the stand of the Ediswan Company some 
mention should be made of the interesting assortment of 
instruments there on view. They are particularly notice- 
able for their fine finish and for the obvious care which has 
been spent on their manufacture. The voltmeters and 
ammeters of the dead-beat moving-coil class are worth 


four millions per annum. The growth of the business from 
such small beginnings to its present size is due entirely to 
the care which is taken in every operation to produce a 
first-class article. This is obvious even at Olympia, where, 
naturally, conditions are not the most favourable, but at 
the works themselves it is even more apparent, the 
thoroughness with which every operation is carried out 
being particularly evident. A Robertson lamp in ite 
making passes through 45 successive stages, a large 
percentage of which are tests of vacuum, efficiency, eto., 
carried out in order to make quite sure of the finished 
produet. Starting from the purest of cotton wool, the 
filament passes through the usual stages. It is turned 
into cellulose by the action of chloride of zinc of a special 
gravity and temperature; it is squirted into a thread 
which is hardened by steeping in alcohol for three or 
four days ; it is further treated for several hours with 
another solution of alcohol and acid in order to remove 
the last traces of the zinc chloride; and it is 
next washed for 24 hours in cold running water so 
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that the last of the impurities may be carried away. 
Drying is done, as usual, in heated rooms on large drums 
which will carry half a mile of filament, and this is followed 
by carbonising in farnaces, the thread being wound on 
carbon formers. These are placed in plumbago pots, which 
are then subjected to gradually increasi: g heat for about 
24 hours, the operation being completed by the removal of 
the pots to a still hotter furnace, where they remain until 
the fire has died down. The filaments are now cut, allow- 
ance being made for varying diameters, and the next process 
is that of mounting on the platinum leading-in wires, which 
is carried out in the usual manner, the joint being made 
both mechanically and electrically. Flashing in a thin 
hydro-carbon vapour derived from benzine follows, and tbis 
is continued until a Wheatstone bridge test discloses the 
fact that the filament is of the right resistance. By another 
system in use at the Robertson Works the regulation of the 
flashing current is effected automatically, being cut off in 
the same manner when the correct resistance has been 
attained. 

This completes the filament, and the next step is to 
secure it in the globe. Both the “tube” and pinch " socal 
methods are used, the latter exclusively for low voltages 
and the former for both high and low. In making a 
“ pinch seal" great саге is taken to secure perfect contact 
between the leading-in wires and the surrounding glass so 
that the vacuum shall not suffer, and a ridge with two 
crossed pieces is formed in order to secure the cap firmly. 
This latter device entirely overcomes the trouble of twisted- 
off caps, so prevalent with cheap foreign lamps. The 
filament being enclosed in the bulb, the exhaustion of the 
latter follows, being performed by a mechanical pump 
until what would ordinarily pass for a good vacuum is 
obtained. Good, however, is not good enough, and the 
exhaustion is completed by Sprengel mercury pumps, with 
which it is possible to attain a very high degree of vacuum 
in about 20 minutes. Besides the mercury pump, another 
system of completing exhaustion is used, being nearly 
always applied to high-voltage lamps. After the mechanical 
pump has done all it can, the connection is sealed off and 
the filament is incandesced to a high degree. The heat 
evolved serves to disintegrate a certain chemical substance 
which has previoasly been placed in the connecting tube, 
causing it to turn into gas and rise into the globe, mixing 
with the residual air. It combines with this, and the two 
form a solid which sinks into the connecting tube, and it 
now only remains to melt the latter and detach it from the 
lamp. Even after this there are still some occluded gases 
in the filament and wires, and to ensure a perfect vacuum 
these too must be got rid of. This is done by what is 
termed “ over-running”—that is to say, the filament is 
subjected to more than its right voltage, and the resulting 
extreme incandescence attains the desired end of getting 
rid of the occluded gases. 

The important process of testing the quality of the 
vacuum is next carried out on the glow method by aid of 
an induction coil. If when the high-tenslon current is 
applied the bulb glows, the vacuum is bad and the lamp 
is thrown away. If, on the other hand, the exhaustion is 
satisfactory, the filament is then over-run to the extent of 
50 per cent., with the express purpose of burning it out 
if weak, and should it survive, the lamp is again tested for 
vacuum. Then follows a long series of photometric and 
other teste, and whatever voltage the lamp is found to be 
suited for is at the same time marked on the bulb. Capping, 
by aid of a special cement, which when dry resembles 
marble, is the next step, and after still farther tests for 
vacuum power to resist over-voltage, and general symmetry 
of shape, the lamp is cleaned, packed, and sent off. 
Approximately 55 per cent. of the lamps are rejected in the 
course of manufacture—a high figure, but one that speaks 
well for the thoroughness of the testing methods employed. 

In common with other lampmakers, ^e Robertson Com- 
pany are now manufacturing the partially-frosted reflector 

mp which is becoming so popular. It is termed by them 
the Wytelite,” a name which is entirely jastified by the 
excellent quality of the light obtained. The spherical bulb 
being devoid uf the usual pip at the point where it is sealed 
off, the lamp does not cast shadows ; and the correct placing 
of the filament, combined with the frosted globe and the 


opal reflector, results in a light which in whiteness and 
diffasion is mach ahead of the ordinary incandescent lamp. 
The current consumption is the same as that of an ordinary 
16-ор. lamp, but the light obtained in the downward 
direction, where it is usually most needed, is eq nal to 25 с.р, 
The globe being spacious, does not blacken; and in many 
other ways the Wytelite lamp is au improvement over 
its more familiar predecessor. The back of the Robertson 
stand 1s lit by a large bank of these lamps, and the effect is 
very striking. 

The osmium lamp and some of its general features were 
mentioned in a former section of this series. Further par- 
ticulars are now to hand as to the manner in which the 
General Electric Company are applying them to practical 
use. The lamp they are showing in the gallery of the 
exhibition is termed the '* Osmi,” and this demonstration of 
ita possibilities is well worth a visit and close inspection. 
The favourable points claimed as compared with the carbon- 
filament lamp are: approximately 56 per cent. saving of 
current and 56 per cent. less heat ; longer life; minimum 
sonsitiveness to voltage fluctuations; a white light; and 
inappreciable blackening of the globes. The average life 
of the “Osmi” lamp is given as not less than 500 hours, 
but, as before stated, this is often exceeded by a very large 
amount. Voltage fluctuations of as much as 5 per cent. or 
even 10 per cent. are hardly noticeable in the light, and 
the candle-power remains very steady throughout the whole 
life. It has been shown that these lamps at present can 
only be made for comparatively low pressures, and a 
75-voit lamp is the highest that is being shown at Olympia. 
To overcome the difficulty, the General Electric Company 
are supplying adaptors which consist of two, three, 
four, or five lampholders fixed together and wired in 
series, and by this means the osmium lamp is made a 
commercial possibility where a high candle-power light from 
one point is required. The filaments of the higher-pressure 
lamps are naturally very long, aud for this reason are 
supported at their lower extremities by wires sealed into 
the globe. The construction of the filament and its nature 
also prohibit the burning of the lamp in anything Боб а 
vertical hanging position, but it is concelvable that this 
difficulty will ultimately be got over. 

The General Electric Company are making a very deter- 
mined attempt to popularise the “Osmi” lamp, and have 
already booked several important orders, particularly for 
atreet-lighting. The lamp certainly has its limitations; it 
is comparatively dear and obviously unsuitable for many 
situations. Oa the other hand, for such work as street or 
hall lighting it would appear to possess very valuable 
features, and developments in this and similar direotions 
may be confidently looked for. 

n conclusion, the writer begs to acknowledge his 
indebtedness and express his thanks to the various firms 
who have supplied him with information for these articles. 


— раа 


CABLES FOR ELECTRIC DISTRIBUTION AT 
OLYMPIA. 
[SPECIALLY CONTRIBUTED. ] 
(Continued from page 490.) 


A list of the very numerous exhibite of insulated cables 
at Olympia would convey little information to our readers. 
The names, however, of the exhibiting firms remind the 
engineers used to cable work of the special points of tbe 
cables made by the firms in question. It is pleasing to 
note in this direction that the old-established cablemakers 
hold their own, and succeed in getting regular orders from 
those users who have proved the worth of their manafac- 
tures. Thus, on the stand of Messrs. Siemens Bros., 
which is on the left-hand side as one enters the exhibition, 
there are shown samples of the high-tension cables 
which have been supplied by the firm exclusively to 
the Bristol Corporation from 1893 to the present date. 
The Hall Corporation, again, have bonght their high- 
tension cables from the firm from 1897 up to now. 
After such evidence it would be a bold engineer 
who would on general experience only dictate to Mesers. 
Siemens Bros. as to how they should vary their standard 
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design of high-tension cables. Of course, there are such 
bold engineers to be found, but the united efforts of the 
Cablemakers’’ Association tend to prevent them from doing 
much harm. 

With the increase of pressure required for long-distance 
transmission the dielectric strength of the insulation has 
to be increased, and this has been successfuly accomplished. 
Cables for 10,000 volts working pressure, or samples of the 
ваше, are to be seen upon the stands of Messrs. Siemens 
Bros., the Callender Cable and Construction Company, 
Messrs. W. T. Glover and Co., Messrs. W. T. Henley's 
Telegraph Works Company, Limited, etc. This latter 
firm show a drum of 11,000-volt cable which has success- 
fully withstood a testing pressure of 30,000, and supplied 
to the District Railway Company and the London United 
Tramways Company. The Weatern Electric Company 
show samples of the extra high-tension three-core cables 
supplied by them for the Baker-street and Waterloo Rail- 
way. With this high voltage the insulation on the cable 
itself has ceased to give experienced manufacturers any 
trouble. The insulation, however, of the joints where 
required, and of the ends, needs most careful attention. 
The joint boxes and accessories for end connections shown 
at Olympia are worthy of special study. Those shown on 
the stand of Messrs. W. T. Glover and Co. are specially 
designed to suit the extra high voltage above mentioned, 
and to provide against leakage of current over the surfaces 
of the insulation where a three-core cable is split up. 
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In the accompanying illustration (Fig. 2) we show a 
three-way dividing box as made by the Callender Com- 
pany for extra high-tension transmission work, in which a 
three-core cable has to be divided out into bare con- 
ductors at the generating or sub-station. One of the 
apecial features of this box is the design of insulator, 
which not only can be used for bare copper work, but, 
owing to the countersunk portion at the top, will 
take rubber or lead sheathed cables if the type of box is 
required to be used for this class of cable instead of bare 
copper. In such a case it would not be necessary to insure 
such a good porcelain insulation of the terminals, but it is 
useful to have a porcelain that is adaptable to any class of 
single conductor. This box, when jointed up, is filled with 
high insulation compound, and it will be noticed that when 
the box is filled the porcelain can be squeezed down into 
position without any mechanical joint, and yet with the 
assurance that, owing to the design of the bottom of the 
porcelain, the joint will be absolutely waterproof. This 
box is also made with an extra length attached to the 
bottom, so that in the event of circumstance requiring the 
box to be suitable for twisting the coree in any direction 
ample space is provided. 

The same firm also show on their stand one of the 
pillars (Fig. 3) as supplied for the Tucuman system of 
overhead lighting and power distribution. At the top of 
the pole there are 12 sets of insulators, each set being for 
the three-wire syetem of overhead mains feeding out four 
ways from a street corner. Also, at the top of the pole, 
holes are drilled into which are inserted porcelain bushes, 
and through these holes rubber-covered cables are drawn 


up and connected to the bare overhead mains; the other 
enda of these rubbers are connected through porcelain 
bashed holes at the bottom of the pole to Callender-Ward 
fuse gear mounted on the double porcelain insulation 
principle. There are in the base of the pole four 
choking coils and four fusea, the arrangement being that 
the fase controlling one of the outers of the three-wire 
overhead mains is placed in series with a choking coil, and 
this coil is arranged on porcelains at the back of the fuse. 
In the illustration reproduced only two ways of the over- 
head wiring were utilised, and, therefore, four fuses were 
required, buv when the extension of the other two overhead 
ways is put into operation, the extra amount of gear will 
be shipped out and placed in position, as everything in the 
pillar designs is now so arranged that an extension can be 
made, when required, without the slightest difficulty by 
means of adding certain accessory pieces, the fixtures for 


Fic, 3—Connecting Box for Overhead High-Tension System. 


which have been properly provided for in the first 
instance. There are also eight lightning arresters of the 
Wurtz type arranged for on the closed sides of the pillars, 
each arrester being attached to one of the choking coils. 
Quite apart from the ordinary cables for laying in the 
streets, there has arisen a demand for special cables capable 
of withstanding special conditions. Amongst these is the 
fireproof class of cable, which is much needed in central 
stations where the bunching of each range of cable is 
sometimes unavoidable. Messrs. W. T. Henley exhibit 
numerous examples of such fire-resisting cables, and Messrs. 
W. T. Glover's have arranged a special test to show the 
efficacy of their fireproof coverings. This firm advocate 
the use of the cable in question for all fiery mines, and 
have also standardised a leather braided cable, which is 
specially valuable as a flexible connection in colliery work. 
Of the plain indiarubber-covered wires for house wiring 
it is difficult to say much, as nearly all the large electrical 
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supply houses exhibit this useful commodity, without which 
electric lighting cannot be carried out in this country. The 
General Electric Company, Messrs. I. Frankenburg and 
Sons, Limited, Mesers. Falk, Stadelmann, and Co., Limited, 
and a number of other firms are showing extensively their 
standard insulated wires. There is a wide choice of good firms 
from which to purchase a reliable article. Unfortunately, 
there are also inferior cables on the market, which the new 
wiring contractors are tempted to patronise. "They find ia 
time that all is not iadiarubber which bears the name, and, 
unfortunately, the consumer has to bear the brunt of their 
want of experience. In electric cables for any purpose 
whatever the best is cheapest, and the Olympia Exhibition 
clearly shows what a wide range of choice this maxim leaves 
to electrical engineers. 


AUTOMATIC REGULATOR FOR ALTERNATING- 
CURRENT MOTORS. 


A patent has been granted in the United States 
to Mr. G. H. Hill, of Schenectady, N.Y., for the pur- 
pose of automatically regulating the speed of a repulsion 
motor from stationary to full speed. It is noticeable that 
the torque of this type of motor may be varied by shifting 
the brushes which short-circuit the armature or rotor 
winding, and it will be seen from the accompanying 
diagram which we reproduce from the American Electrician 
that the inventor utilises this feature to accomplish his 
object. The stator winding is represented by S and the 


rotor winding by R; the rotor winding is connected to 
a commutator іп the usual way, but for simplicity this is 
omitted, and the brushes, b, sre shown in direct contact 
with the winding. These brushes are mounted in a brush- 
holder ring, B, which is adjustable around the axis of the 
machine and is connected to a similar ring, e, by means of 
a belt, Н, so that when the ring, e, is rotated the brush 
ring, B, follows its movement. The controlling ring, e, 
carries a coil, E, which is arranged in inductive relation to 
atationary coils, C C, the latter being in series with the 
stator winding. The polarities of the two sets of coils are 
such that when they are energised the coil, E, tends to 
turn counter-clockwise, which tendency is opposed by the 
weight, W, attached to the arm, F. The drawing shows 
the equipment as arranged for use on an electric car, so 
that the ground connections, G G, represent one terminal 
of the supply system; the main terminal of opposite 
polarity is the wire, T. When the spparatus is in position 
of rest, the arm, F, is raised to its horizontal position, 
where it is held by the latch, f; in this position it raises 
the bridge, I, and closes the circuit from the upper ground 
terminal through the solenoid A to supply source, T 
(when the switch, s, is closed), which is of the same 
polarity as the main supply terminal, T, but not neces. 
sarily of the same voltage. The switch, s, being closed 
under these conditions, current will flow through 
the solenoid A апа tbe brush, I, to the ground 
Connection, which is a common return for both supply 


Institution of Electrical 


sources. The solenoid A will then raise ite plunger 
and bridge the contacts 3, 4, and 5, 6. The contacts 
3, 4 close the torque cfrouit to the stator of the 
machine, and the contacts, 5 6 close the return con- 
nection between the solenoid A and the ground, so as to 
make the solenoid independent of the bridge, I. With the 
arm, F, horizontal the short-cirouiting brushes on the rotor 
commutator are in the position of zero torque, and the 
motor, of course, does not start up. The magnetised 
current, however, through the stator winding passes 
through the solenoid D, which releases the latch, f, and 
allows the lever, F, to be drawn down by the weight. A 
shunt current passes from the main terminal, T, through 
the movable coil, E, to the ground, and this restricts the 
downward motion of the arm, F, and, consequently, the 
circular motion of the brush ring, B. When the arm, F, 
falls to a position where the magnetic pull of the coil, E, 
balances the weight, W, the brushes will have reached & 
position where the motor has sufficient torque to start up. 
As the motor speeds up and the counter E.M F. in the 
atator winding increases, the current in the coils, C C, 
will decrease, allowing the weight, W, to pull the arm, 
F, still further down, carrying the brushes further 
around toward the point of maximum torque and inoreasing 
the speed of the motor still further. This will continue 
until the motor is running at full speed and the opposing 
forces in the regulator are in equilibrium. From the fore- 
going it will be evident that the regulators operate to pro- 
duce practically a constant current flow through the stator 
winding of the motor. The regulator is provided with an 
auxiliary set of stationary coils, c, c, which are short- 


.eireuited when the plunger of the solenoid A goes up. 


When the awitch, s, is open to shut the motor down the 
solenoid A is de-energised, of course, and drops its 


! plunger, opening the two paths of contact. This removes 


the short-circuit around the auxiliary coils, c, c, and they 
then receive current from the main terminal, T, and 
through the bridge piece, I, this current passing to ground 
through the movable coil, E. The auxiliary coils and the 


‘movable coil, E, rotate the ring, e, raising the lever, F, until 
it is held in a horizontal position by the latch, f. In this 
| position the bridge, I, is lifted from its bottom contacts, 


opening the connection between the main terminal, T, and 
the auxiliary coils, c, c. 


FORTHCOMING EVENTS. 


Fripay, Ост. 20. ä 


Electro-Harmonio Seciety.—At 8 p. m., first smoking concert of 
the season in the King’s Hall, Holborn Restaurant, 
Institution of Mechanical Engineers.—At 8 p. m., The Manu- 
facture of Cartridge Oases for Quick-Firing Guns," by Oolonel 
Leandro Cubillo. 

d WEDNESDAY, Ocr, 25. 
Tramways and Light Railways Association, —Д{ 8pm., '' Roller 
Bearings," by Mr, T. W. How. 


Frimay, Ост. 27. 
Engineers (Glasgow Seoction),—Fourth 
annual dinner at the Grosvenor Hotel, Glasgow. 


Junior Institution of Engineers.—At 8 p.m. (at the Westminster 
Palace Hotel) annual general meeting and first meeting of ihe 
Incorporated Institution. 


Institution of Civil Engineers.—Nov. 7, at 8 p. m., inaugura: 
address by Sir Alexander Binnie and presentstion of awards. 


Rontgen Society.—Nov. 2, at 8.15 p.m., '‘ Ruhmkorff Coil, by 
Prof. Wertheim Salomonson (of Amsterdam). 


Birmingham Electric Club.—Nov. 4, at 7.30 p.m., '' Electric 
Furna?es," by Mr. J. H. Stans die. 


New Publication. — A Guide to the Electrical 
Examinations," by F. H. Taylor (London: Percival Marsball 
and Co. 1s. and 1s. 6d.) This handbook will be found 
useful to students, lecturers, etc, containing, as it does, a 
collection of information upon the electrical examinations of 
the City and Guilds of London Institute and tbe Board of 
Education, with a selection of examination papers} and 
answers. 7 
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EXHIBITIONS AGAIN. 


Almost as soon as these lines are in print the 1905 
exhibition will be closed. As far as we can gather, it has 
been pre-eminently successful, and the thanks of the pro- 
fession should be given in no grudging spirit to the organising 
managers (Messrs. Bridges and Smitb) and to the executive 
committee, but especially to the former, who have borne 
the burden and the heat of the responsibility, and perhaps 
to these we might add the names of the consulting 
engineers who have been assiduous in their efforts to 
make satisfactory arrangements for everyone. If we 
were disposed to attempt a classification of electrical 
exhibitions, we should place them under one or 
other of three categories, the present exhibition form- 
ing the single example under one head. There are exhibi- 
tions of an international character, in which educational 
purposes are put in the foreground, and business is openly 
tabooed ; there are exhibitions of a local character to 
induce local support to local operations; and there is this 
last, incepted by manufacturers and organised for the 
general good of the industry. One of the greatest aims of 
every exhibition, whatever may be said to the contrary, is 
education—the education of people in the matter of pro- 
gress. One of the most difficult things in the world is to 
educate the general public as to the value of new depar- 
tures. Neither desoriptive, illustrated articles, nor glaring 
advertisements will do as much as the seeing of a thing at 
work or in use. The world is very conservative. All 
the discoveries made within the last century were 
ridiculed and treated with contempt by our forefathers, 
yet we are equally prejudiced and hostile to all those 
improvements proposed to us which will in all probability 
be adopted by our children. A striking example of these 
atatements is seen in the history of mechanical road traction. 
Proposed and tested three-quarters of a century ago, it was 
rejected till a half-century elapsed, when the idea was 
resuscitated, and is going along to success, notwithstanding 
the foolishly insane opposition to it even in these so-called 
enlightened days. Of course, there are some people who 
never learn. According to their own ideas, their knowledge 
is infinite and their actions perfect. They are really 
like the man who wanted to know how he looked 
when asleep, so sat before a mirror with his eyes 
shut; or the one who hoped to convince a possible 
purchaser of the value of his house by showing him 
one brick as a sample. The business man has at 
least three objects in life: first, he wants to know 
all about competitors’ goods; he wants to produce some- 
thing that will compete favourably with the products of 
his opponents; and, lastly, he wants to make as much 
money as he can out of his business. Properly organised 
exhibitions help him, directly or indirectly, in a position to 
provide for these wants. Business is not conducted for 
the pleasure of the thing, but with the very definite object 
of obtaining an income. Hence, while the aim is to obtain 
business, and as much as possible, it is quite as necessary 
to guard against excessive cost of obtaining it. The 
exhibitor at an exhibition is quite sure of the costliness 
of his proceedings, so he must try to minimise the 
cost and expand the return. At the meeting of 
manufacturers this week this point was discussed, and 
it was determined to minimise their costs at the 
many minor exhibitions held for local education. It 
is proposed that if promoters want exhibits, they must 
be prepared at least to pay the expense of carriage to and 
from the factory. This is quite fair, as, although business may 
result, it is by no means certain that the business will go to 
the exhibitor. The profession can now number in ite 
ranks men of mature age and experience. In earlier days 
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youth held the helm, and scepticism has ever been the 
bugbear of youthful vanity. Even now—as ever—youth 
considers it knowing to quarrel with existing inetitu- 
tions and established truths, and this is well, because it 
means that things are more closely examined, and if 
experience guides and controls, the declamatory attitude 
leads to good. Thus the manufacturers in the plenitude of 
their wisdom organised the exhibition about to close, and 
have made it successful. They now recognise that this 
success will prompt others to repeat the exhibition for 
private gain, and have agreed not to support any such 
attempt. Their conclusions generally in the matter of 
exhibitions should be supported, in that they must for 
their own purposes have closely examined the pros and 
cons, of the case. 


CORRESPONDENCE. 


“Опе man's word is no man's word, 
Justice needs that both be heard.” 


HASTINGS TRAMWAYS. 


. Si —We observe in your issue of the 13th inst. that in 

your review of the Hastings power station you refer on 
p. 516 to the apparatus employed for purifying the con- 
dense water. You state, “а filter of the Wilson automatic 
aclf-cleansing type as supplied by Mesars. Masson, Scott, 
and Co." We consider this statement very misleading, as 
the filter in question was actually made and erected by 
ourselves (Wilskemp Limited, St. Ann's Engineering 
Works, St. Ann's-hill, Wandeworth, S. W.) to the order of 
Messrs. Davie-Perrett, Limited, 13, Fenchurch-avenue, E. C. 
We should be much obliged if you could see your way to 
insert a corrective paragraph to the above effect in an early 
issue of your journal.—Yours, eto., 


(For Wilekemp Limited) JAMES J. JACOB. 


BOURNEMOUTH TRAMWAYS. 


The completion of the tramways extensions connecting 
Bournemouth, Christchurch, and Poole was celebrated on 
Tuesday last, when Messrs. J. G. White and Co., Limited, 
the principal contractors, entertained the mayors of the 
three towns and numerous other guests at dinner. The 
combination of the conduit and trolley systems remains the 
most interesting feature of the completed scheme. Full 
details of this were given in our issues for Jan. 9, 16, and 23, 
1903, about which time the central portion of the system was 
opened. The extension to Christchurch is on the overhead 
trolley system, the route length being 34 miles and the total 
length of single track about 54 miles. This is of entirely 
new construction, whereas the extension to Poole consists 
of a line recently purchased from a local company, except 
for a short section of new track linking this line with the 
Bournemouth system. The names of the various con- 
tractors for the original scheme need not be repeated here. 
Soffice it to say the British Electric Equipment Company, 
Limited, have carried out the overhead work for the extension 
lines; Callender's Cable and Construction Company supplied 
and laid the feeder cables; Messre. J. G. White and Co., 
Limited, conetrueted the permanent way ; and the Acme 
Fiooring and Paving Company, Limited, did the wood 
paving. It is noteworthy in connection with the overbead 
work that a grooved trolley wire is used, whereby extra 
smooth running is eneured at the pointe of suspension. 
These extensions incidentally show what can be accom- 
plished by co-operation between neighbouring authorities to 
provide facilities for intereommunication, and may portend 
further developments of a like nature. Now to Tuesday's 
doings. Sa,veral gaily-dressed cars were run through from 
Bournemouth to Christchurch in the early afternoon, and, 
the weather being of the district's best, the outing proved 
most enjoyable. Later on a reception was held by the 
Mayor of Bournemouth, Alderman J. Elmes Beale, in the 
Winter, Gardens. Then came the principal event of the 


day—namely, the banquet, at which Mr. J. G. White 
presided. This was given at the Grand Hotel, and 
was quite Carltonian in style. The work of Messrs. 
J. G. White and Co, as principal contractors, could 
scarcely have been more highly о than it was during 
the subsequent speeches. Mr. J. H. Rider, in proposing 
The County Borough of Bournemouth and the Tramways 
Undertaking,” struck the keynote by an apt reference to 
the excellent work carried out by this company for the 
London County Council. Referring to the working of the 
Bournemouth tramways, Mr. Rider said the receipt of 1s. 
per car mile run signified one of two things—either that too 
few cars were employed, or that the residents used the cars 
to an extraordinary extent. He believed the former explana- 
tion to be the true one. The Mayor of Bournemouth and the 
chairman of the Tramways Committee (Alderman Lawson) 
both responded to this toast. They were equally ineistent 
on the praise due to Messrs. J. G. White and Oo., Limited, 
both for the excellent quality of their work and the expedi- 
tion with which it had been carried out. Incidentally the 
Mayor remarked upon the esteem in which the company’s 
employés were held by the residents along the Christchurch 
route. He also referred to the splendid services rendered 
by the borough a eS Mr. F. W. Lacey, and the resident 
electrical engineer, Mr. Bulfin, in connection with the under- 
taking. The toast of The Other Contractors” was pro- 
posed by Mr. A. N. Connett, and responded to by Mr. T. 
Callender. 

It must be remembered, in adjudging the value of the 
complimentary remarks made on this occasion, that the 
central and by far the larger portion of the Bournemouth 
system of tramways has now been in operation for nearly 
three years, during which time the quality of the work has 
been proved under service conditions. The success of the 
eonduit in Bournemouth is, of course, primarily due to 
Mr. A. N. Connett, who was responsible for the details, and 
is all the more noteworthy because the town was the 
first in this country to adopt a mixed trolley and 
conduit system. It must be acknowledged that Messrs. 
J. G. White and Co. have established a standard for 
work in this and other countries which for downright 
thoroughness need fear no comparison. 


THE TRANSMISSION OF POWER BY ALTERNATING 
CURRENTS. 
BY ALFRED STILL, M. I. K. E., A. M. I. O. k. 
( Continued. from page 492.) 

In comparing three-phase with single-phase transmiesion 
on the basis of the same maximum potential difference between 
wires, we have for the total three-phase power 

W= /3 Ex C, 
which for equal power single-phase would be written 
W=Ex(/8C). 
Let 7 = the resistance of each conductor on the three- 
phase system, and 
r,= the resistance of each conductor on the single 
phase system, 
then weight of copper, single-phase & 2 = А 
1 


and weight of copper, three phase œ 5 : 


weight of copper, single-phase 


may be written 
тойи ul copper, Loree: po 389 


and the ratio 


zd 
д тү 
but for equal line losses we have 
5 Сг? (,/5 С)? n, 
which gives us 122 ri. 


Hence the relative weights of copper are as 4 : 2, show- 
ing a saving of 25 per cent, in favour of the three-phase 
system. 
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Effect of Inductive Load on Line Losses.— We shall still | Thus, in Fig. 21, the power factor, cos 6, is expressed by 


neglect the capacity or self-induction of the lines, but briefly 
consider the effect of an induotive load on the vector 
diagrams. In Fig. 20 the diagram has been drawn for the 
condition of a power factor of unity. 


A 


C 
Fie. 20. 


Here О A, OB, and OC are the three current vectors. 
The potential difference between wires is а 0 =b с=с а= E. 


The length Oa=05=0 mem 


The total power із: W= ./3 Ex С 
=3¢exC 
28 (O Ax O a). 


In Fig. 21 the diagram has been drawn for an induotive 
load. ere there is a certain displacement of the 
onrrent phases relatively to the E.M.F. phases. It will be 
noticed that the vertices of the E.M.F. triangle no longer 
lie on the current lines as in the previous diagram. The 
three current vectors still make the s&me angle of 120deg. 
with each other, but tbey have been moved bodily round 
(in the direction of retardation) through an angle 6. The 


Fic. 21 


total power is, evidently, no longer equal to three times 
ОА xOa, but to 5 O A’ x Oa, where О A’ is the projection 
of О A on Oa; and cos Ө is the power factor of the three- 
phase circuit. | 

It was explained in connection with single-pbase 
currents that, for a given total power to be transmitted at 
& definite pressure, the weight of the conductors—if the 
C? + losses ate to remain constant must vary inversely as 
the square of the power factor. This rule necessarily 


the ratio at but, if the power and pressure are constant, 


the length O A’ will not alter, whatever may be the power 
factor. Hence O A (the current in any one of the wires) 
will vary inversely as the power factor, and—for a given 
loss in the line—the cross-section of the conductor must 
vary as the square of the current—i e, inversely as the 
square of the power factor. 

It is not necessary to complicate the diagram Fig. 21 by 
drawing the vectors showing the effect of the resistance 
drop in displacing the E.M F. phases at the receiving end 
relatively to those at the transmitting end. The construc 
tion is exceedingly simple, and can be carried out for each 
phase exactly as in the case of Fig. 2. We have merely 
to bear in mind that О A and Oa in Fig. 21 correspond 
with OC and O E' in Fig. 2. The result will be an E M.F, 
triangle representing the necessary pressures at generating 
end, which will be similar to but somewhat larger than 
a b с, and of which the phase displacement angle, ¢ 
relatively to the current vectors will be smaller than the 
angle, 0, at receiving end. In fact, the conclusions drawn 
from Fig. 2 as applying to single-phase transmission will 
apply equally to the case of three-phase transmission—that 


C 
Я Fic. 22. 


іє to say (1) the power factor at generating end is greater 
than at receiving end; (2) for a definite percentage C3 r loss 
in the conductors, the arithmetical difference in the pressures 
at the two ends of the line will diminish as the load becomes 
more inductive. It must nct be forgotten that these con- 
clusions refer to а line of negligible self-induction and 
capacity. : 

Self-Induction of Three-Phase Lines. The arrangement of 
three-phase overhead lines is generally such that the wires 
occupy the vertices of an equilateral triangle. Under such 
a condition, it is evident that the magnetic flux due to one 
of the wires will neither increase nor decrease the amount 
of the induction through the loop formed by the other two 
wires. As a matter of fact, if the three wires are arranged 
in any other practical manner, the effect of the induction 
due to any one wire on the loop formed by the other two 
wires will be found to be negligible. 

It will be remembered that, when dealing with two-phase 
transmission with common return, it was shown how the 
total induction in any one loop may be considered as the 
resultant of two separate fields—one due to the carrent in 
the common return, and the other due to the current in 
the outer wire—combined at an angle of 45deg. Ina 
three-phase circuit the currentsin the three wires are equal, 
but they differ in phase by 120deg. If, therefore, we calon- 
late, by the help of the curve (Fig. 4), the induced E.M F. 
on the assumption that each wire produces its own flux of 
magnetism independently of the otber wires, we have 


applies equally to the case of tbreo-phase transmission. | merely to combine two such EM [з in the manner 
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reviously indicated (see Fig. 19) to obtain the total 

M.F. in any one of the three loops. This ie evidently 
3 times as great as the induced E. M. F. caloulated for 
the current in one of the wires only. 

_By far the simplest way of constructing the vector 
diagrams for three-phase circuite is to consider the three 
phases independently, and Fig. 22 shows the effect of taking 
into account the self-induction and ohmic resistance of the 
lines. Here A, B, and C are the current vectors, and 
a b c is the E. M. F. triangle for the receiving end, the 
angle of lag being 0. Consider О A and О a’ as being the 
current and E M F. vectors of a single-phase circuit. Draw 
а т parallel to О A to represent the ohmic drop due to 
the resistance of one conductor, and ma, at right angles to 
O A, to represent the necessary impressed voltage to balance 
the E. M.F. of self-induction, on the assumption that the 
magnetic field is due solely to the current, O A, in one 
conductor. Join Oa, and note that, so far, the construction 
is exactly similar to that pd da in Fig. 3 for a single- 
phase circuit. We have merely to suppose the same con- 
struction to be followed in the case of the other two phases, 
and the result is the triangle abc, which represents the 
5 three-phase applied E. M. F. at the generating 
end. 

The conclusions drawn from the diagram Fig. 3 when 
treating of single-phase currents are equally applicable to 
the case of three-phase transmission. Assuming the distance 
between the wires to be the same for a three-phase as for a 
single-phase transmission, let us see whether either system 
has an advantage over the other from the point of view of 
inductive drop. In the first place, the total power delivered 
on the three-phase system (see diagram Fig. 22) is 


5 O Ax O a' & 008 0 
=3 Cxe х oos 0 
= 3 Cx E x cos 0 
where C = the current in any one conductor, and 
E =the pressure between wires at receiving end. 


In a single-phase system supplying the same power at the 
same pressure between wires, the current is, therefore, 
J times as great. The inductive drop in one of the 
three-phase loops is proportional to C x V3, and exactly 
equal to the inductive drop due to each of the single-phase 
wires; hence if the diameter of the wires were the same in 


Equipotential Line 


oo 
n ü 
Г — 


Radius =r 


Fic. 23. 


both cases, the inductive drop in a three-phase line would 
be only half that in an equivalent single-phase line. As a 
matter of tact, the diameter of the conductors in the single- 
pbase line would be greater on account of the larger 
current, and has the effect of reducing the self-induction on 
the single-phase line by something under 10 per cent. 
Capacity in Three-Phase Transmission Lines.—In their 
paper read before the American Institution of Electrical 
Engineers in 1900, Messrs. Perrine and Baum showed that 
the capacity of a three-phase line with the wires arranged 
in the form of an equilateral triangle may be considered as 
being made up of three equal capacities, all measured 
between any one wire and the line of zero potential, which 
may be taken asa line pat sing throngh the centre of the 
triangle. The three capacities are shown diagrammatically 
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in Fig. 23. The capacity of each of the three imaginary 
condensers shown in the diagram is given as 


K= n 
logi, - 


where K = the capacity per mile in miorofarads - 
d =the distance between wires ; 
r =the radius of any one wire. 


It follows that the capacity current per conductor can 
readily be calculated exactly as explained in connection 
with single-phase transmission, the condenser E M.F. being 
taken as the pressure between the wire and neutral line, 


1 
which is equal to H- times the pressure between wires. 


This method of calculating the capacity effects on a three- 
phase line is very simple and convenient; it is evidently 
based on the atsumption that the influence of the earth 
may be neglected, and this assumption is probably justified 
if the distance betweon the wires is small as compared with 
their height above ground. 

The effects of capacity are not usually very great on 
overhead lines, but, in the case of long lines, transmission 
at light loads may become difficult, if not impossible, and 
if this should be the case some means of neutralising the 
capacity may have to be adopted. Saitable choking coils 
might be connected between the wires at intervals along 
the line, or, if power is supplied through induction motors 
at intermediate stations, there may be no need of any 
special appliances to introduce additional self. induction. 

The formule for the capacity of three core cables with 
lead coverings are not so simple as for overhead wires, and 
information regarding the amount of the capacity current 
to be expected in & given type of cable should be obtained 


from the maker. 
(To be continued.) 


THE RELATION BETWEEN CURRENT AND 
VOLTAGE IN THE ALTERNATING ARC.* 


It is usual to consider the behaviour of a conductor 
carrying a current as characterised by a constant relation, 


: 
a C 
— — 
E = 


02 0+ 0c 08 L ia l+ 76 18 2 22 24 
——» Атлет 
Fic. 1. 


called the resistance, between the voltage applied апа the 
current flowing, ог, in the form of Ohm's law, ix re. 
The simplicity of such a consideration has led to its appli- 
cation in cases whore its value and even its meaning are 
more or less lost. This has been especially the case in 
connection with recent advances, and it has gradually 
become clear that for many cases Ohm's law must be 
considered as only an interpolation formula holding within 
certain limits, and that for the complete definition of the 
behaviour of a conductor its experimentally determined 
characteristic curve connecting current and applied voltage 
is required. In some special cases this curve can be 


H. T. Simon in the Physikalische 
Aug. 31, 1905, and 


* Abstract of an article by 
Zeitschrift and in Elektrotechnische | Zeitschrift 
Sept. 7, 1906. 
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expressed by a simple formula such as Ohm's law, 
and in these cases the usual analytical treatment is 
best, but more generally the curve is a complicated 
func'ion of the current. Characteristic curves have long 
been employed for dynamos and sccumulators because 
these first showed tbe insufficiency of Ohm's law, and more 
recently the passage of currents through gases, and through 
carbon - filament, tantalum, and Nernst lampe, has been 
successfully treated by means of such curves. Thus, in 
Fig. 1, Curve I. is the characteristic of a carbon-filament 
lamp, and Carve II. that of & tantalum lamp. By adding 
the ordinates of these two curves at various currents 
Carve III. is obtained, which is, therefore, the characteristic 
curve of the two lamps in series. By adding the abseis- 
of the two curves together at various voltages, Curve IV. 
is obtained as the characteristic of the two lamps connected 
in parallel. It will be seen that Curve IV. is practically a 
straight line from the origin, and, therefore, represents a 
combination whose resistance is independent of the current. 


Fia, 2. 


By suitably varying the lengths of filament in the two 
lamps the series characteristic (Curve III.) could be made a 
straight line. The dotted hyperbolas shown in Fig. 1 
indicate the total watt consumption at each point. In the 
same way such curves can be made to indicate whether a 
given combination is stable under given conditions, and 
many other interesting points. 

They are especially useful, however, in connection with 
the electric arc. The behaviour of the arc depends on a 
large number of variables, such as the length of the aro, 
the material of the electrodes, nature, temperature, and 
pressure of the surrounding gas, the heat conductivity of 
the electrodes and of surrounding objects, etc. Mrs. Ayrton 
and other observers have determined what may be called 
the “static characteristic” of the aro by step by step 
measurements of voltage and current, the voltage being 
gradually adjusted by means of a regulating resistance, 
and have shown that it obeys the law ex $—a +0 i for 
currente varying from two amperes upwards, a and b being 
experimental constants. The action at very small currents 
has not been investigated. The data at present available 


a 
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would seem to indicate that the temperatureof the electrodes, 
especially of the negative electrode, has an all-important 
effect on the behaviour of the arc, so that the higher this 
temperature the greater is the current flowing at a given 
volage. The nature of the electrodes, as well as the quality 
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of the surrounding gas, would, however, seem to have an 
additional independent effect. 

A method which lends itself especially to the study of 
the electric arc consists in taking what may be called its 
“ dynamic characteristic "—.e., taking simultaneous instan- 
taneous values of voltage and current when the current 18 
varying periodically. Voltage and current curves of an 
alternate-current arc have often been taken—eg, by 
Blondel and by Daddell—but the results do not appear to 
have been used systematically for the construction of the 
characteristic curve. The present writer has made some 
interesting experiments in this direction on the alternate- 


Fie. 4. 


current arc, and has employed two distinct methods for 
the purpose: (1) The curves of current and voltage 
of the аго are taken simultaneously by a double- 
strip oscillograph, connected as in Fig. 2. By means 


of the reversing switch shown the arc can 
replaced by a known resistance, w, for the purpose of 
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checking the oscillograph calibration. Curves of the type 
shown in Fig. 3 were thus recorded on squared paper, and 
from the corresponding values of volts and amperes the 
characteristic curve was deduced. (2) The second method con- 
sisted in drawing the dynamic characteristic direct on a 
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d ic characteristic curves are affected by the length 
x ipee quality of electrodes, and all the other variables 
which affect the static characteristic. Thus the five 
characteristics in Fig. 9 (calculated from tbe volt and 
ampere curves in Fig 8) show the effect of increasing the 
length of the arc witb a constant supply voltage (maximum 
instantaneous value= 200), constant ateadying resistance, 
and constant periodicity. The sloping straight lines are 
the steadying resistance lines—i e, the tangent of the 


fluorescent screen by means of a Braun cathode tube. The 
tube was arranged as in Fig. 4, the ourrent of the arc being 
sent throvgh the coils, a ö, producing a horizontal deflection 
of the cathode rays proportional to the current, whilst the 
electrodes, c d, were connected across the arc and produced 
a vertical deflectiun proportional to the voltage. In thie 
way the cathode stream occupies a point on the dynamic 
characteristic at every instant, and, if the periodicity is 


33 — — angle they make with the horizontal is equal to the 
но — — SONE ашал of the steadying resistanoe in ohms, so that 
FTT [p | heights from the 200-volt line to this resistance line 
оо а N-- „ represent the volts lost in the steadying resistance at each 


value of the current. It will be seen tbat for very short 
arcs (a and b) the falling branch of the characteristic is 
above the rising branch. This is probably due to the 
inflaence of the air currente which, in Mrs. Ayrton’s tests, 
were found to produce a hissing arc under the same con- 
ditions. 
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The effect of varying the steadying resistance is shown 
in Fig. 10. The four curves are obtained from a test made 
with a constant length of arc of 3mm. and a voltage whose 
maximum value was 200, the steadying resistance being 
rapidly increased whilst the oscillograph record of volts 
and amperes was being taken on a moving film. It will 
be seen that as the maximum current falls—i e., as the 
ateadying resistance rises—the maxima of both rising and 
falling characteristics increase, but the rising curvo much 
more rapidly than the falling one. The maxima also occur 
at smaller and smaller current values. The hysteresis 
rises with falling maximum current value. Extinction of 
the arc occurs as soon as the maximum of the rising charac- 
teristio reaches above the resistance line. "Tests were also 
made with a falling frequency, and showed that both rising 
and falling characteristica increase their voltage maxima 
with falling frequency, but the former more rapidly than 
the latter, so that the hysteresis increases with falling 
periodicity. The currents at which the maximum voltages 
occur get smaller as the periodicity falls, and extinction of 
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high enough, the whole curve appears fixed on the fluores- 
cent screen. This latter method is not confined to low 
frequencies, as in the case of the oscillograph, and so can 
be employed in determining the characteristics of electrical 
resonance discharges and the like. 

The type of curve obtained from an arc is shown in 
Figs. 5, 6, and 7. The crosses represent the curves for 
rising currents and the circles the curves with falling 
currents. These two curves are always different, and the 
cause of this difference the writer proposes to call the 
hysteresis of the arc. The analogy between the results 
and the effect of magnetisation in iron is, in fact, very 
close, and the action of the aro circuit is very similar to 
that of a magnetic circuit containing an alr-gap. Whether 
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the aro again occurs as soon as the rising characteristic 
exceeds the resistance line. 

On the basis of the ordinary ionio T of discharges 
in gases, the following explanation of the electric arc may 
be given: In the ordinary state of the surrounding gas 
only a few ions are present, so that even with a high 
applied voltage a very small current only can pass. As the 
voltage is increased a value is eventually reached at which 
the existing ions attain so great a kinetic energy that the 
are able to ionise the neutral molecules by colliding wit 


the quantities corresponding to residual magnetism and to 
coercive force actually exist, or are only due to experi. 
mental errors (which would reach their maximum values 
just at those parts of the curve), the writer hopes to decide 
definitely by further experiment. It is possible that the 
effect corresponding to residual magnetism—.c., the fact 
that an E.M.F. exists when the current is zero—may be a 
thermo-electrio effect due to differences of temperature 
between the two electrodes, such as oocur with vertical 
‘carbons due to the rising streams of hot gases. The 
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them. The conductivity and the current accordingly 
increase whilst the voltage falle, and what is known as the 
glow discharge takes place. Up to this point it is only the 
ions of the gas itself which carry the discharge. With 
increasing current the gas path as well as the tips or craters 
of the electrodes warm up to a degree sufficient to produce 
a balance between heat energy supplied and heat energy 
emitted. Eventually glowing of the electrodes occurs, and 
the negative electrode begins to set an appreciable number of 
electrons free. These give increased ionisation and increased 
current at lower voltage, so that evaporation of the electrodes 
commences, and this vapour then carries the discharge. The 
increasing current finally becomes limited by the steadying 
resistance in use. When the discharge takes place in the 
| кагды vapour, the ordinary conditions of the electric arc 
exist. 

Of the energy used in the arc (volts x amperes), by far 
the greater part is used at the positive and negative 
electrode surfaces. This energy determines the tempera- 
ture and the surface of tho two craters, whilst, on the other 
hand, the crater surface and the length of the arc determine 
the voltage required for any particular current value. As 
soon as the point is reached at which the negative electrode 
commences to vaporise, as described above, increase of 
current no longer increases the temperature, but only the 
surface of the negative crater. So long as the negative 
crater is small, a small increase in current produces a large 
percentage change, and it is on this account that the 
characteristic falls away so suddenly after the voltage 
maximum, when the negative electrode is white hot. The 
positive crater has a similar though much smaller effect, 
for this crater, owing to the greater fall of potential at the 
anode, has a greater surface than the negative crater oven 
at small currents. The difference in the effect of the two 
craters is farther accentuated by the important action of the 
negative crater as the source of the ionising cathode stream. 
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From the above considerations it is clear that the 
principal determining factor for the voltage required for a 
given current may be considered as the product, T F, of the 
temperature, T, and surface, F, of the negative crater. All 
the other factors, such as drop of potential at anode, surface 
of positive crater, fall of potential in the gas column, etc., 
are included in this product T F. It is immaterial how the 
value of this product is produced—:.e, whether by the 
passage of the current itself or through externally applied 
heat. At ordinary atmospheric temperatures a considerable 
voltage must be applied before a sufficiently high T F is 
reached to set free an appreciable number of electrons. 
When once this point is reached, a comparatively low 
voltage is sufficient to give the high value of T F 
required for the maintenance of the arc. The value 
of T F does not depend simply on the product of 
volts and amperes, but also on the relation between the 
energy supply and the energy dissipation through conduc- 
tion, convection, and radiation. Of these, the dissipation 
through conduction is by far the most important. The 
current develops a heat energy equal to е x i in unit time, 
while a certain amount of energy, W, is dissipated per unit 
of T F in unit time. These two amounts must be equal, so 


that exi=WT F or T -. 


energy supplied, T F becomes lower the quicker the heat is 
dissipated from the crater surface, so that in the case of 
the static characteristic of the arc the voltages are higher, 
and the maximum voltage occurs at a higher current, the 
greater the facilities for heat dissipation. 

When the supply of energy is variable instead of 
constant, there is an alternate storing up and giving out 


For a given amount of 


of energy by objects surrounding the arc—these objects 

acting as а secondary source of energy. The equation for 

this case may be stated as 
-T Fe, [962], 


where L is a constant depending on the density, specific 
heat, and heat conductivity of the electrodes and the 
surrounding air. The index ¢ indicates that the instan- 
taneous values of the various quantities are used. By 
the aid of this expression the writer determines the 
dynamic characteristics for various practical cases from 
the known or assumed static characteristic, and shows that 
the calculated effects of changes of steadying resistance or 
of periodicity on the characteristic agree well with the 
experimental results. He is farther able to give simple 
explanations of other well-known effects, euch as the valve 
action of a carbon-metal aro, the difficulty of maintaining 
an alternating arc between metal electrodes, the difficulty 
of measuring the true resistance” of a direct-current arc 
by superposing an alternating current through it unless 
excessively high frequencies are used (Duddell, Proc. Roy. Soc., 
68, p. 512, 1901), ete. 

An important bearing of the arc “hysteresis” on the 
production of Daddell’s singing arc is also pointed out, and 
the writer hopes shortly to publish a theory of this 
phenomenon based on oscillographic experiments. 


PERSONAL, 


Mr, a J. Fraser, electrical engineer to the Nelson Oorporation, has 
resig aed. 

The Doncaster Town Oouncil have increased the salary of the 
electrical engineer, Mr. Rayner, by £60. 

Mr, Oharles E. Gray has been appointed electrical engineer to the 
Ross Electric Light and Power Oo., Ross, in place of Mr. A. P 
Lumeden. 

The Heywood Town Oouncil have granted the electrical engineer, 
ч се Scott, a sum of 508, to distribute for extra work performed 

y his staff. 

It has been decided to appoint Prof. Fitzgerald electrical inspector 
for the rp Belfast from June 16 last ata salary to be named by the 
Board of ө, 

Mr. N. Gunz has resigned his position of secretary of the; General 
Electric Oo.. and has established himself as manufacturers’ agent at 
46, Queen Victoria-street, E. O. 


THE INFLUENCE OF ELECTRICITY ON POWER 
ENGINEERING.* 
BY W. B. ESSON, M. I. C. E., M. I. E. k. 
(Concluded from page 532.) 


Up to the present I have referred to hydro-electric 
plants only, and it is not easy to estimate the total of the 
water power which has been utilised all over the world by 
their erection. The tribute under which Niagara River has 
been laid for power supply has been already cited, and I 
believe I am well within the mark in placing the total 
capacity of the hydro-electric power-houses at work and 
under construction on the Arnerican continent alone at а 
million horse-power. In Italy, Lombardy alone accounts for 
88,000 h.p. in hydro-electric power-houses at work and 
under construction, while Switzerland, the home of hydro- 
electrics, accounts for 220,000 h.p. Taking the whole 
world, the water power utilisad in the hydro-electric stations 
must lie somewhere between a million and a half and two 
millions of horse-power—a vast force the greater part of 
which might have run to waste for all time had it not been 
for the invention of the dynamo. 

All these echemes cannot be placed. in the same category. 
Cases are numerous in which electricity is employed merely 
as a means whereby the power of water can be conveniently 
parcelled out to various industrial undertakings in the 
immediate neighbourhood. Such ciises furnish an example 
of power distribution rather than of power transmission. 
The work is brought to the power, :and the enterprise is of 
& kind differing entirely from those in which the power 
must be transmitted over a considerable distance, and in 
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which by no possibility could the work ever be brought 
to its source. As furnishing a case of the former kind 
Niagara may be cited. The supply of cheap electrically 
distributed power has been the means of founding a most 
important industrial district and of increasing land values 
to a large extent. There is no doubt that here, though 
distance does not come in so much, electricity furnishes by 
far the best means of power distribution, but several other 
meane have been proposed, and an altogether different 
problem is that of transmitting power to a distant region 
practically inaccessible so far as fuel is concerned on 
account of the enormous cost of transit. The works in the 
immediate neighbourhood of Niagara use about 60,000 h p, 
and their demand continues all the year round without 
ceasing, the greater portion of the power being used for 
metallurgical and electro chemical processes in the form in 
which it is received. The Niagara industries present the 
case of Mahomet going to the mountain, but amongst the 
cases of the mountain taking itself to Mahomet the trans- 
mission to the Kolar goldfield at Mysore already referred 
to furnishes a very good example. For years prior to 1899 
the project of utilising the falls was discussed, but as often 
was it abandoned because of there being no local market 
for the power and no prospect of any industries being 
tempted to the district. But the falls were there with their 
huge power running to waste, and the Kolar goldfield was 
but 92 miles distant. Fuel in the mines was excessively 
dear, while the possibility of transmitting the power 
economically to great distances had been demonstrated in 
the case of other undertakings. The problem of utilising 
the power was in 1900 again taken up with all the know- 
ledge which had been gained elsewhere brought to bear on 
it, and an enterprise is in full swing to-day by which 
4,000 h.p. is delivered to 10 mining companies in the Kolar 
fields, the revenues from which are sufficient to recoup the 
Mysore Government for the whole of its capital outlay in 
six years. 

It is difficult to realise what electricity has done for the 
mining industry. I am not thiaking of its use for power 
distribution in and about coal miner, though on the 
Continent this has now attained gigantic proportions, but 
of the reduction in operating cost effected by the utilisa- 
tion of distant water power through the medium of elec. 
tricity. Mines which under the old regime could not have 
been made to pay have been opened up, wbilst those that 
previously had just been clearing expenses have been enabled 
to pay dividends. It is estimated that the Sheba mine 
saved £10,000 per annum by introducing electric trans- 
mission, owing to the ore being then crushed in the mine 
instead of transported by aeria! ropeway to a mill on the 
bank of a river 22 miles away. At the Burma ruby mines, 
before the installation of the electrical transmission plant the 
cost of fuel for power and lighting was £500 per month. 
The hydro-electric plant saved all this—£6,000 per sanum— 
aud enabled the company to begin paying dividends. By 
the installation of their three-phase plant, the firet in the 
Rocky Mountain regions, the Silver Lake group of mines 
looked to save £7,200 per annum. "These are a few instances 
out of many. The same tale is told in all cases. 

The carrying out of power schemes in this country does 
not demand a íraction of the resource and originality 
demanded of engineers carrying out power schemes in some 
of the American States. Here a trench is made in the 
ground, an insulated cable is put in with or without 
bitumen around it, and so the transmission line is laid. 
Nothing could be simpler, but it ie a very different matter 
carrying a pole line over the mountains in Colorado. 
There the engineer meets Nature in her most aggressive 
mood. Wind, snow, sleet, and lightning storms have to be 
faced, and through all the line must stand intact. Crossing 
canyons with spans of over 1,000ft. ; climbing divides at 
an altitude of 13,000ft., in winter inaccessible and swept by 
frequent snow slides; carrying a pipe line to work under a 
head of 1,400ft. almost perpendicularly down the face of a 
bluff; making a 6ft. wooden pipe to stand a head of 
450ft.—these are a few of the many problems which have 
to be solved by power engineers abroad. The construction 
of the pole line often presents much difficulty though many 
points of interest. Until recently wooden poles only had 
been used, but it is evident that iron and steel, being many 
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times stronger than wood, and capable of economical disposi- 
tion with regard to the strains, properly designed structures 
of this material would enable spans to be greatly increased. 
Such structures have been used in special cases and where 
long spans are necessary for crossing rivers or spanning 
ravines, but there is a growing tendency to employ for high 
pressures a steel pole construction with the spans made 
intentionally long so as to reduce the number of points 
of support. The number of insulators is, of course, reduced 
to correspond with the increased spans, and it is argued 
that a construction of this kind, by diminishing these weak 
pointe, gives a line less liable to interruption than one in 
which wood poles are used. Steel poles certainly give a 
construction more in accordance with engineering ideas, and 
though the bulk of the work may be still carried out in 
wood, it is probable that for main lines, whenever the 
magnitude of the enterprise will justify the larger invest- 
mont, the more solid and permanent construction will be 
employed. With proper care steel piles should last at least 
four times as long as wooden ones, so that the sum to be 
set aside for renewal is much reduced, while the main- 
tenance ie also less. But against this there may, in many 
cases, have to be set the cost of freight and haulage to an 
almost inaccessible region where timber may be obtained 
for the cost of felling. In this instance the difference in 
capital outlay would be considerable, while in an iron- 
working district, on ths other hand, it might be negligible. 
We shall very likely use steel poles for our power lines in 
this country because we produce, not wood, but steel, and 
have & preference for things solid and lasting. But we 
bave easy country to negotiate compared with some of the 
country over which power lines run abroad—a factor which 
is of considerable importance. 

A good example of steel construction is presented by the 
line of the Guanajuato Power and Electric Company in 
Mexico. There steel towers about 12 to the mile are used 
instead of wood poles, which are generally spaced 40 to the 
mile. In Italy iron pole work has been developed to a 
considerable extent. After Paderno, which was the first 
line to adopt an all-iron construction, the Cenischia line 
was erected with a similar design of pole and with spans up 
to 260ft. Then came the Brembo line with specially con- 
structed spans up to 920ft. to transmit the power over the 
mountains. Mr. Semenza, who has done a large amount of 
important work in connection with this subject, informs me 
that amongst others at present under construction are two 
new lines with spans of 360ft., one of them to carry six 
wires, the other to carry 12. The fitst iron poles were 
unnecessarily heavy and had equal stiffaess across the line 
and parallel to the line. Mr. Semenza has quite rightly 
contended that asin a straight line with oqual spans the 
only strain to be borne by the line is exerted by the wind, 
it is unnecessary to employ poles of equal resistance in all 
directions, and he has accordingly designed & pole which 
presents great resistanoe in the direction of the wind, but 
low resistance in the direction of the line. This pole is 
elastic and can deflect over 16in. without exceeding the 
limit of elasticity, the consequence being that if one or 
two of the wires break the two noarest poles will bend, 
which will relieve the strain on the spans following, 
so that as a whole the line will stand, and no damage 
be done to the supports. The two new lines mentioned 
above as under construction have poles of this kind, as 
well as the Brembo line. 

Several important undertakings depend only on one 
transmission circuit, amongst which may be mentioned 
the Electra-San Francisco transmission, 154 miles long; 
the Shawinigan Falle-Montreal trausmission, 85 miles long; 
and the Welland Canal-Hamilton transmission, 30 miles 
long. There is considerable economy in having only one 
set of conductors, and whether the riek of breakdown on a 
line constructed in the manner just described is, by using 
two circuits, reduced to such an extent as will justify 
the extra cost, must always bea matter for the engineer, 
guided by local circumstances, to decide. When two 
circuits are employed the individual conductors are smaller, 
so that there is not necessarily a greater total weight of 
copper, but for high pressures a pole line for each circuit 
is advisable, and this with its complement of cross-arms 
and insulators considerably increases the outlay. Only 
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when the pressure does not exceed 25,000 volts, and 
where in consequence the risk of shut down is immessur- 
ably less than when pressures of 40,000 to 60,000 volts 
are used, is it wise to adopt a construction whereby two 
circuits are carried on one set of poles. 

Needless to say, turbine construction has been influenced 
to a very large extent by electric power development. 
Apart from the enormous amount of hydraulic engineering 
work represented by the utilisation of something between 
one and a half and two million horse-power, the improve- 
ment in the efficiency of the turbine from the date of the 
Francis wheel must be credited directly to the great 
stimulus electric power work gave to tarbine manufacture 
While in 1870 the average power of each wheel made by 
one of tbe leading turbine firms was 70 b. p., in 1903 it 
was over 700 h p, and the annual output in horse-power 
had increased from 10,000 to 130,000. Twenty-five years 

the construction of a turbine giving 500 hp. was 
something of an achievement, to-day turbines are at work 
of 10,000 hp. In all modern installations the electric 
generators are coupled direct to the turbine shafts. When 
іо is possible, a horizontal shaft arrangement le chosen, 
though it is noteworthy that up to the present, owing to 
the special conditions to be met, the largest turbines have 
had vertical shafts. Generally the full-load turbine efficiency 
is about 80 per cent, though higher figures have been 
obtained, but the power of the wheel, the speed, and the 
fall all influence the usefal return. The design of turbines 
has not received much study in this country, possibly 
because here the sphere of their usefulness is comparatively 
narrow. On the other hand, the subject has been studied 
exhaustively on the Continent, and it is to books written 
in another language that we must go for our information. 

But if we are backward with respeot to water-turbines, we 
make up for this as regards the steam-turbine, for if Britain 
is not exactly the birthplace of the latter it is the country 
which has seen its greatest development. The Parsons 
turbine was first designed in conjunction with a dynamo to 
form a complete generating unit, and, born in 1884, in the 
present year the turbo-generator attains its majority. At 
the time of its advent but little attention was paid to it, 
aud it was regarded mostly as an interesting scientific toy. 
To-day there are 600,000 h.p. of turbines of the Parsons 
type at work, and in 21 years the machine has grown from 
а 10-h. p. infant to а 10,000-h.p. giant. The turbine їв 
gradually being recognised as the simplest and best form of 
steam-engine for alternator driving, and to be preferred to 
reciprocating engines in every case when the generator 
output is over 1,000 kw., and there is available plenty of 
condensing water. Surely this is a wonderful example of 
the influence of electricity on power engineering, and when 
it is remembered that the great success of the turbine has 
been due to the ability, energy, and enthusiasm of one 
map, it is felt that he deserves the greatest and the best 
rewards that engineering has to offer. 

The influence of electricity on the design of steam- 
engines other than the turbine is undoubted. When the 
dynamo first made ite appearance there was no high-speed 
engine in the market, and it was the persistent call of 
electrical engineers for an engine to which their machines 
could be coupled direct, thus nsing with belts or ropes 
and the loss of power inseparable from them, that led the 
late Mr. Willans to persevere and achieve such remarkable 
results. The dynamo gave the engineer an appliance which 
enabled him to ascertain to a nicety the efficiency of his 
engine. With carefully calibrated instruments it was 
extremely easy to locate and measure the losses at different 
loads and under various conditions, and the researches in 
this direction described in the classical papers of Willans 
are а standing tribute to his ability as an engineer and his 

tience as an investigator. Many have followed in 

illans's footsteps, with the result that high-speed engine 

design has about reached its highest level. With high 

efficiency there has ever gone a cry for efficiencies still 

higher, and electricity as demanding engines of the high- 

speed class and providing an easy method of testing their 

рео has been the main factor to which the progress 
ue 


I have dealt in this address at some length with the 
great water-power utilisations—a branch of power engineer- 


ing which owes its very existence to the agency of electricity. 
Bat the influence of electricity has been apparent not only 
in giving birth to these undertakings, but in modifying 
the manner and method of power engineering in every 
direction. The way in which this influence has been 
exerted In the case of the steam-engine has been referred 
to, and its effect on the design of gas-engines has also been 
marked. Dowson, by his introduction of a heat gas, did 
much in the early eighties to encourage the use of gas- 
engines, and considerable progress resulted from his work. 
On account of the demand for engines to drive dynamos 
a large number of competitive designs came into the market, 
and improvement was tly stimulated thereby. But it 
was not till 1896 that blast-farnace gas was used in a gas- 
engine, an experiment being made in that year on a very 
small scale at the Wishaw works of the Glasgow Iron and 
Steel Company. When the нышу of burning blast- 
furnace gas direct in the cylinder of an engine and the 


economy resulting therefrom were , & great impetus 
was given to gas-engine construction. But, alas, from 
thie date the sphere of the greatest activity was shifted to 


the Continent, and it is there that the great business in 
large gae-engines has been done. It was left for the newer 
iron and steel works on the Continent to take advantage 
of the opportunities which the working with blast-furnace 
as afforded. In such works the blowing, of course, comes 
rst, and engines of 1,200 h. p. have been constructed for 
this. Nevertheless, a large number of engines are coupled 
direct to electric generators which serve to operate motors 
for cranes, rail straighteners, shears, pumps, and all the 
auxiliary machinery to be found in an iron and steel 
works. At the present time there are probably not less 
than 100 engines of over 500 h.p. working with cheap 
power gas to drive electric generators, and more large 
engines arc made for this purpose than for any other. 
Already engines of 2,500 h.p. have been constructed for 
electrical work, and I understand that the designs are 
completed for the 5,000-h.p. size. Undoubtedly engines 
using gas produced from cheap bituminous coal will figure 
largely in the electric power stations of the future. 

n the Continent a number of installations have been 
erected in which the by-product gas from coke ovens is 
utilised to drive gas-engines. In the Ruhr coke-making 
district in Germany there is an aggregate of no less than 
6,000 h p. produced by the utilisation of waste gases from 
the ovens. There are coked in this country annually 
about 50,000,000 tons of coal, and the gas from the coke 
ovens is capable of yielding in gas-engines 1,000,000 h.p. 
continuously. In Germany and Sweden there are several 
works in operation producing power gas from peat. For 
the production of this gas the peat can contain as much as 
45 to 50 per cent. of water, and it is not unlikely that 
there may be an opening here for the establishment of 
power stations near peat moors remote from coalfields. 
have heard of a peat moor about 1j miles square capable 
of supplying enough gas to generate 10,000 h.p. for 60 
years. This may or may not be an exaggeration, but it is 
certain that there is enormous industrial waste in this 
country, and that true co-operation in the widest sense of 
the term between different industries would result in large 
savings. 

I have not touched upon that department of power 
engineering which concerns itself with railways. The 
influence of electricity has wrought revolutionary changes 
here, but I have already occupied your attention too long, 
and in dealing with a subject so vast something has to go. 
It is only 24 years since the first commercial electric rail 
way was laid down, and to-day the capital invested in 
street railway undertakings is something in the vicinity of 
200 million sterling. In this country there are about 1,800 
miles of electric tramways and about 280 miles of electric 
railways, of which in London alone 150 miles are opened 
or under construction. These figures indicate great pro- 
gress, but there are many fields of enterprise as yet 
untilled, and in closing I feel that I have but touched the 
fringe of a great subject. In the application of electricity 
to power work, engineering finds its mission of civilisation 
as well as its greatest triumph, and the power lines dis- 
appearing in the jungle, climbing to the mountain tops, 
spanning the torrent, and 8 Дн to the fertile valleys, 
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bear to distant points, no less than telegraph and telephone, 
& message of peace and progress. 


THE LIVERPOOL-SOUTHPORT ACCIDENT. 


Board of Trade Report. 


The Board of Trade have now issued the report of Lieut.- 
Colonel E. Druitt, Б.Е, upon the fatal collision which 
occurred on July 27 on the Liverpool-to-Southport line. 
It will be remembered that an express passenger train to 
Southport ran into an empty train standing on the middle 
line at the Hall-road Station. We reported the accident at 
the time, and it will be remembered that 20 passengers in 
the leading car were killed. Colonel Druitt reports that 
the collision was solely due to inadvertence in leaving the 
ee points in the wrong position, and then to disregard 
of rules on the part of Boote, the signalman at Hall-road 
Station box, and to disregard of rules and reckless driving 
on the part of Rimner, motorman of the express. The 
only leason to be learnt from this calamity is the very old 
one—namely, of the necessity at all times of complying 
exactly with all rules and regulations, and that punctuality 
and fast Sag fin always give way to safety. In the 
report Colonel Druitt aleo deals with the many points 
raised in the Press and elsewhere as to the collision in 
question. This part of his report reads as follows: 


1. The alleged greater danger of facing points as compared 
with trailing points on a line on which express бала FUR. 
This danger does not exist with the safeguards especially intro- 
duced, which have been described above, to prevent a signal 
being lowered to the safety position unless the points are 
first accurately in position for the line to which the signal 
refers. In this case both the signalman and the driver broke 
important rules regarding the manner in which trains are to 
pess signals which are defective or out of order, and in con- 
sequence a collision occurred ; but a worse collision can be 
brought about at trailing points on the supposition that 
iy, ge and drivers may break rules, as then two trains 
running at speed could be brought into collision when con- 
verging on to a single line. Facing points are being brought 
more and more into use for leading on to loop lines, and for 
pm lines at stations while the lines for express trains run 

een the loop or platform lines. Their great advantage is 
that slow trains preceding an express can be quickly run off the 
fast line on to the slow or loop line or into a siding, without 
first running forward the whole length of the train, stopping, 
and then backing slowly in through trailing points, a lengthy 
operation, and one which keeps the fast line occupied much 
longer than necessary. Given the conditions of traffic at Hall- 
road Station, the facing connections are in my opinion the 
simplest and quickest way of getting the turnback trains off the 
down road clear of following trains, and, therefore, the safest. 
No doubt an ideal system would be to have separate pairs of 
lines for fast and slow traffic, and when the traffic warrants such 
a doubling no doubt it will be made, but at present the existing 
р need only be considered. 

2. ether the open corridor type of car used on this 
rallway fitted for electric traction is more liable to be telescoped, 
should a collision occur, than the ordinary pattern with separate 
compartments? These open cars have very strong and heavy 
underframes, and the tops are light and ‘Independent of the 
frame, being secured to it by a few bolts. It may be pointed 
out that the open corridor carriage is coming into use on many 
railways where steam locomotives are used, and, judging by 
the eto the cars forming the express train behind the 
first motorcar, which was very slight indeed, there would appear 
to be no extra danger with this type of car. It must be remem- 
bered that this collision was a very violent one, the express 
running at a high speed into a train weighing 170 tons standing 
with the brakes hard on. The rear end of the first oar of the 
standing train jumped up, and so the heavy underframe of the 

car of the express slid along under that of the first car 
‘of the standing train, and the top woodwork was all torn away, 
and the two cars completely telescoped one inside the other. 
The standing train was driven back a distance of 50 yards 
with the wheels not revolving, but skidding, so that some 
telescoping was certain to occur whatever type of vehicle 
was in use. Two years ago a passenger train of ordinary 
coaches ran into the buffer stops at a terminal station at a 
speed of about 12 miles an hour. The locomotive was hardly 
damaged, but the rear ends of the carriages next the engine 
were thrown upwards, and the underframe of the second 
carriage from the engine was thrust under that of the first 
carriage and was completely telescoped, and 16 of the passengers 
in it were killed. This collision raises the old question of 
always having an empty carriage next the engine where no 


luggage compartment is so placed, especially as there is 
no locomotive on these trains to act as a buffer. The 
motorcars at each end of these trains have, first, a 
motorman’s compartment, then a lu e compartment, and 
then a vestibule with the entrance and exit doors at the sides, 
amounting in all to a space of 14ft. between the front and the 
first portion of the car used for ger accommodation. I 
do not consider it practicable to require the motorcars at each 
end of the train to be run empty. End-on collisions are as 
likely to oocur as head-on collisions, so the same precaution 
would be necessary at the tail as at the head of the train. 
Much greater security can be obtained by strict observance of 
rules, and the fact that one driver has recklessly run past a stop 
signal in the danger position at a very high speed cannot be 
regarded as one uiring the very onerous conditions to be 
imposed which would result if no passengers were allowed in 
the motorcars. Such conditions would quite prevent the use of 
single steam motorcars, which are now being used in great 
numbers by several railway companies. 

5. With regard to the danger from fire, it may be pointed 
out that on this occasion as soon as the collision oocurred a 
short-circult was set up between the live rail and running rail, 
probably through a bar falling across them, and so a very large 
arc was formed at once, and this blew the section olrcuit 
breakers at the Formby sub-station, but not those at the 
Seaforth sub-station, which were much further away from 
Hall-road, but the sub-station attendant at Seaforth records 
a heavy overload at the moment of the collision. This arcing 
caused by the short-circuit soon ceased, elther from the bar 
being fused through or something being moved, and then the 
current fed to the third rail from Seaforth was normal, show- 
ing that no short-circuit existed. When the circuit breakers: 
at Formby sub-station blew, the switchman on duty there 
telephoned to Seaforth sub-station and also to Formby signal 
box to know if anything was wrong, and being informed all 
was well there, he, thinking the circuit breakers had blown: 
through overload, restored them and found there was a load: 
of 600 amperes (less than the normal load), and this shows 
that there was no longer a short-circuit, and, therefore, no 
arcing taking place. As soon as he had restored the circuit 
breakers the Hall-road stationmaster rang him up to cut off 
the current, which was done at once both at Formby and 
Seaforth sub-stations, and the third rail rendered dead for that 
section of the line. About four minutes had then ela since 
the oollision had oocurred. On subsequent examination it was 
found that there were no signs of fire on any of the cars, except 
a slight charring of the woodwork underneath the first car of the 
standing train, and signs of short-circuiting between the broken 
conductors and the ironwork under the car, which cauaed a 
certain amount of smoke, but there was no actual fire in any of 
the carriages, and no one in them could have received any 
electric shock. It may be mentioned that iron bars are supplied 
to stationmasters, and are also carried on the trains, for setting 
up a short circuit and thereby blowing out the circuit breakers 
at the sub-stations in case of emergency. On the oceasion in . 
question the stationmaster should have telephoned at once to 
have the current cut off, as he saw the large flame of the arc, 
instead of first going to the scene of the collision. It may be: 
remembered that in a bad end-on collision last winter the: 
derailed coaches of an express train, driven by steam, caught: 
fire and several were totally 5 So far as can be 
gathered from the results of the first bad collision on a railway 
worked by electric tractlon in this country, there would appear 
to be no extra danger of fire occurring among derailed coaches 
than on a railway worked by steam. 

4. It may also be mentioned that, though there is only one 
motorman on each electric train, the guards are instructed as to 
how to stop a trainin case of emergency should the motorman be 
suddenly incapacitated. On electric express trains there is one 
guard, with instructions, as soon as the train starts, to walk 
through the train from end to end, count the passengers, and 
then stand behind the motorman for the remainder of the 
journey. On electric stopping trains there are two guards, one 
of whom is always standing behind the motorman when the 
train is running. Looking at the facta connected with the 
collision, the two most striking results are, first, the absence 
of any fire among the derailed coaches, the danger from fire 
being one regarded as especially liable to occur on railways 
using electric traction ; and, secondly, the very small amount 
of damage done to the cars, with the exception of the leading 
one of each train, due, no doubt, to the very heavy and stiff 
underframes. Probably the collision would not have been so 
severe if steam locomotives been in use, as under the 
same conditions the acceleration of the express would not 
have been so rapid ; that on the electric trains is stated to be 
such that a speed of 50 miles an hour can be obtained from 
rest in a period of 30 seconds, but this and the quick 
stopping due to the very powerful brakes in use form the 
great advantages of electric traction for a fast and frequent 
passenger service of trains, and no dan need result 
therefrom if the ordinary rules for working trains are 
adhered to. 
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LEGAL INTELLIGENCE. 


TRAMWAY ACCIDENT. 


An action was heard by Judge Mansel Jones at the Sheffield County 
Court on Wednesday, when Mrs. Elizabeth Prior sued the Sheffield 
Dor pori for £25 damages for personal ipjuries. 

Plaintiff s case was that she was crossing the road, when a number 
of people—who were being refused admission to a tramcar which had 
not reached a stopping-place—-were flang back, and some of them 
falling against the plaintiff, she fell to the ground. The Corporation 
repudiating liability for an accident which they contended was caused 
by the improper attempt of passengers to board it before it reached its 
proper stopping-place. 

Honour said the witnesses for the defence had contradicted 
themselves, and held that plaintiff had made out a good claim, and 
gave judgment in her favour for the amount claimed. 


TRAMWAY CLEANER'S INJURY. 


At Cardiff County Court last week, John Lethbridge, а саг cleaner 
in the employ of the Oorporation, sued the latter for damages for 
ipjaries under the Workmen's Compensation Aot. 

The сазе for the plaintiff was that whilst engaged on repairing cars 
in the car-shed he went to grind a tiebar at the emery wheel, when 
his hand was caught by the wheel and the top of one of his fingers 
was torn off, and his left hand otherwise injured. He had not worked 
for 18 weeks as a consequence, and his hand was not right yet. After 
the accident a notice was put up forbidding the use of the wheel. 

For the Oorporation it was contended that no one but a machinist 
had a right to use the emery wheel in the way plaintiff had used it. 
It was his duty to take the tiebar to the foreman, and the acsident 
was due t» the fact that, as an urskilled man, he was trying to do 
something that only a skilled mechanic ought to do. 

His Honour believed that the accident was due to a defect in the 
wheel, and gave jadgment for plaintift for £60, with ocs's. 


COMPANIES' MEETINGS AND REPORTS 


CUBA SUBMARINE TELEGRAPH COMPANY. 


The ordinary general meeting of this Company was held on 
Wednesday under the chairmanship of Mr. O. W. Parish. 

The CHAIRMAN stated that the traffic receipts for the last 
six months had amounted to £14,811, as osgainst £16,526 
for the corresponding period last year. This difference was 
due to the fact that last year the French cable had not 
been down part of the time, and this was the in sans of bringing 
extra traffic which usaally did not come to them. To their traffic 
receipts had to be added an amount of £1,450, being interest on 
faveatments, making, with transfer fees, a total of £16.272. Their 
expenses were £6,354, and the preference dividend for the half-year 
amounted to £3,000, making altogether £9,334, which enabled them 
to declare a dividend on the ordinary shares at the rate of 5 per cent., 
leaving £2,938 t» be carried forward. The reserve fand now stood at 
£85,181. It was a matter of great satisfaction to them to know that 
they were able to meet all demands for fresh cables and repsirs and 
still have a satisfactory ressrve. Their appeal to the law courts of 
Ouba for the subsidy due to them for cost of cables had not yet come 
up for jadgment. | 

The report was adopted without discussion. 


BRITISH COLUMBIA ELECTRIC RAILWAY. 


The ninth ordinary general meeting of this Company was held under 
the chairmanship of Mr. R. M. Horne-Payne. Full particulars of the 
report appeared in our last week's issue, 

The Ohairman reviewed the position generally, after whioh the 
report and accounts were unanimously adopted, as also was the 
following resolution : ''That по payment of the dividend on the 
cumulative perpetual preference s and preferred ordinary stock aud 
the payment of the interim dividend at the rate of £5 per cent. on 
the deferred ordinary stock, paid in April, 1905, be approved, and 
that a balance dividend on the deferred ordinary stock at tho rate of 
£5 per cent., making a total dividend of £6 per oent. (free of income 
tax) for the year ending June 30, 1905, be declared.” 


NORWICH ELECTRIC TRAMWAYS. 


The ordinary general meeting of this Company was held last week, 
Baron E. B. d' Erlanger presiding. 

The directors’ report stated that there was a gross profit for the year 
of £10,858. 6s, 9d. Out of this amount the 4 per cent. interest on 
the Company's mortgage bonds for the year—viz., O2, 600 —has been 
paid, and £1,000 placed to reserve fund account (which now stands at 
£4,196. 17s. Id.), leaving £7,198. 6s. 94. to be dealt with. The 
directors recommended that a dividend of 24 per cent. be paid on the 
shares of the Oompany for the year ended June 30, 1905, absorbing 
£6,600, and that the balance of £598. 6s. 9d. be carried forward. The 
revenue shows a decrease of £81. 6s. 7d., and the expenses an increase 
of £680. 153, 11d., consequently there isa decrease in the profits of 
£762. Os. 6d. The directors would, however, point out that eroep- 
tional outlay has been made on maintenance and repairs, including 


the renewal of severs] important junctions and a number of crossings, 
etc., these several items aggregating an amount of about £1,300. 
If the exceptional expenditure referred to above is deducted from the 
total expenses for the year, a decrease of some £620 would be 
shown in the ordinary operating and maintenance ex . The 
average working оов per car mile was 5'504., as against 6°24d. in 
1904. The average receipts per car mile were 7°76d., against 774d. 
the previous year. The number of ac carried was 7,409,126, 
and the number of car miles run was 1,085,055. 
The report was adopted. 


INDIAN ELECTRIC SUPPLY AND TRACTION. 


The first ordinary general meeting of this Company was held last 
week, Sic W. D. Lawrence presidiog. 

The OHAIRMAN stated that the first рше of cables had been 
made, and the oontraotors were ot opinion that they would be able to 
supply current in March next for lighting and fan purposes In 
Oawnpore the canvassing indicated that their customers would be 
exceedingly numerous, Every help was being received from the autho- 
rities, In addition to Cawnpore, the directors contemplated developing 
eleotrio traction in other large towns in Indis, though they would not 
extend their operations until the suocess of their initial experiment was 
fully assured. At the present moment, of £125,000 stock, £100,040 
had been paid up, and the remainder would fall due in September next. 
The report was adopted. 


SWANSEA IMPROVEMENTS AND TRAMWAYS. 


The half-yearly report of this Company shows that the grose receipts 
amount to £16,761. 9s. 11d., being an increase of £2,920. 118, 9d. 
upon the corresponding period of last year, &nd the expenses (includ- 
ing debenture and other interest, sand provision for amount payable to 
the Swansea Corporation in reapeot of lines to be leased) to £12,542. 
19s. Ad., an increase of £2,557. 15s. 21. The profit on the half-year's 
working is £4,298, 10s, 7d., which, added to the balance of £1,987. 
10s. 4d. brought forward, makes a total of £26,286. Os. 114. at the 
credit of profit and loss account, Of this sum it is proposed to place 
£1,030 to the reserve account, £1,299 will absorb the dividends on 
the preference shares, and £3,935. 68. 11d. is to be carried forward. 
Referring to the new tramway extensions, the directors asy the yearly 
amount payable to the Corporation in respect of the lines, which is to 
be based upon the capital properly рше by the Corporation in 
their constraction, has not yet determined, and the amount 
set aside in the profit and loss account as payable up to 
June 30 is calculated upon an estimate furnished by the Oorpo- 
ration, The working of the Mumbles section, as usual in the first 
half of the year, shows a deficiency of £3,052. 8з. Ad., and the net 
loss on the improvements undertaking for the half-year amounts to 
£352. 9s. 11d., of which £309. 58. 5d. ie represented by accrued 
interest on mo es, The detailed accounts show in regerd to the 
tramways undertaking that the capitil issued amounts to £206,250, 
and that the amount received for ssle to the Swansea Oorporation of 
the electrical equipment of the Morriston section of the Company's 
lines £6,640, and that £392 were the expenses of opposing the Oor- 
poration Bill of 1905. The traffic receipts for the half-year amounted 
to £16,535. 188. 4d. The route miles now opened for traffic are 
11°40, and the number of passengers carried was 3,018,701, as com- 
pared with 2,656,287 for the corresponding half-year of 1904, whilst 
the average receipte nger had gone up 3d., and the expendi- 
ture decreased by Id. The total sum 3 to date by the British 
Electric Traction Oo. for capital expenditure, Mong deficiencies, and 
for first quarter's rent of lines amounts to 245,014, 28. 9d. 


NEW COMPANIES REGISTERED, 


Consolidated Supply Co., Limited,—Oapital, £50,000, Object: 
to acquire and extend the works and business of the Consolidated 
Electrical Oo. The price to b» paid by the Supply Oompany for such 
premises and business has been el at the amount representing the 
same in the last balance-sheet, and is to be paid and satisfied A рагшу in 
cash and partly by the allotment to the old company of 15,000 of the 
preference shares of the new company, oredited as fully peid, and in 
addition thereto a further sum in cash which will be more than suffi- 
cient to defray the administration expenses incurred since March 51. 
The directors have, under the terme of the agreement, secured to the 
shareholders the right to subsoribe for 6 per cent. preference shares in 
the Supply Company, to a total amount of not exceeding £5,000. 
Registered address: Broad-street House, E.C. 


Radia Motor Co., Limited.—OCapital, 875,000. Object: to adopt 
an agreement with Jules Roth, of 36, Rue Taitbout, Paris, to establish 
in England, France, or elsewhere factories and workshope for the con- 
struction of motors and motor machinery driven by. electricity or other 
agency. Registered office: 1, Broad-street-place, Е.О, 


Liens Registered. 


Electromobile Company, Limited, Lambeth, S. B.- Mo 
dated Aug. 10, 1904, stamped to cover 810,000, was on Oot. Б, 1905, 
stamped t» cover a further £10,000. Mort : North of England 
Trustee, Dabenture, and Assets a ring ited, of Manchester, 
charged on a certain percentage of all moneys payable under contracts 
for sale, garage, or supply of electricity. 


South Metropolitan Electric Light and Pewer Oo., Limited. — 
Issue on Sept, 29 of a debenture for £10,000, part of a series created 
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by resolutions of July 3, 1900, and May 6, 1904, to secure a sum not 
exceeding the amount of the share capital issued and paid up for the 
time being charged on the company’s undertaking and property, 
present an fature, including uncalled ca . The debentures are 
issued to the trustees for further securing debenture stock, created by 
trust deed of Aug. 5, 1900, supplemented by trust deed of June 3, 
1904. Trustees: Mr. H. R. Beeton, 18, Austinfriars, E.C. ; and Mr, 
W. R. Davies, 10, Moorgate-street, E. O. Total amount previously 
jssued of same series, £300,000. 


APPOINTMENTS VACANT. 


m Pupil, Electricity Works, Oanterbury. See advertise- 
men 

Tramway Constructional Engineer for the Far Esst. Apply 
Box R 7, Electrical Engineer Office. See advertisement. 

Electrician, Poplar and Stepney Siok lam, Devon's- road, 
Bromley- by- Bow, E. Applications to the Olerk by Oct. 21. 

Shift Engineer, London station, Salary to commence, £2 per 
week. Applications to Box 574, Selle Advertising Offices, London, E.O. 

tative, South Wales district, for the sale of direct and 

alternating motors, Apply, Box F. Z., Electrical Engineer Office. See 
advertisement. 

Resident Engineer, commencing salary £300, rising to £400 rer 
annum; Sub station Superintendent, salary to commence at £250, 


rising to £350 per annum ; and Shift Engineer, salary to commence at 


£160, rising to £250 per annum; Birmingham Corporation. Applica- 
tions by Oct. 50. Full particulars in advertisement columns. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Bermondsey.—Tenders for new plant will shortly be advertised for. 


Wimbledon.—We understand that tenders will be called shortly 


for electric pumps for the sewage works, 


Edinburgh.—The Corporation reguire tenders for aro lamps and 


arc lamp - posts. Tenders by Oct. 25. See advertisement. 
Stoke-upon-Trent.—The Guardians invite tenders for (1) rewiring 


a portion of the workhouse and cottage homes, and (2) replating the 


battery. "Tenders by 9 a.m. on Nov. 1. 


Madrid.—The Public Works Department require designs for a 
scheme of electric tramways in the town. Particulars from Direccion 
General de Obras Publicas, Madrid. Tenders by Nov. 27. 


Edin Ihe Parish Council invite tenders for an installation 
of intercommunication telephone system throughout the offices, Castle. 
terrace, Edinburgh. Tenders to the Olerk by 10 a.m. on Nov. 7. 


Utrecht. —The Government Railways require tenders for Contracts 
215-219 —for steel plates, tirefonds, bolts, eto. Specification (1s.) from 
ра Chief of Works and Stores, Moroelse Park, Utrecht. Tenders by 

ot. 24. 

Brisbane, —The Postmaster-General invitestendersfor 150 branching 
pen table telephones. ‘Tenders by Dec. 1. Particulars may be 
obtained from the Postmasters-General at Sydney, Melbourne, Brisbane, 
and Adelaide. 


eden 8.W.—The London County Council invite tenders for 
and fittings for the electrio lighting of the bandstand in the 
Villiers-street section of the Victoria-embankment Gardens. Tenders 
by 10 a.m. on Oot. 25. 


Greenwich.—The Guardians invite tenders for repairs to the 
batteries at their installation at Grove Park Workhouse, Lee, S. E., 
and also for maintenance of same, Full particulars can be obtained 
and the installation inspected on application to the Mast»r. Replies 
before Oct. 24. 


Dundee.—The Dundee Harbour Trustees invite tenders for the 
supply and erection at the Oraig Pier of three electric arc lamps and 
three electric incandescent cluster lights, with the necessary wiring, 
switches, etc. Tenders to Mr. J. Thompeon, harb: ur engineer, Dundee, 
by 10 a.m. on Oot. 25. 


Barrow-in-Farness.—The Oorporation invites tenders for the 
upply and erection of a 500-kw. combined steam-engine aud generator, 
cer booster, switchboard, water-tabe boiler, mechanical stoker, 
economiser, travelling crane, cooling tower, pipes, etc. Tenders by 
12 noon on Nov. 13. See advertisement. 

Netherlands.—The Board of Trade have been notified by the 
acting British consul at Amsterdam (Mr. F. A. Ohambers) that the 
Zuid-Hollandsche Electrische Spoorweg-Maatchappij (South Holland 
Electric Railway Co.) will be prepared to receive tenders for the making 
of ground worke, engineering, and additional works between the 
ein turbaan aud piket 120 by 70” (in connection with the works of 
Oontract No. 14), the laying of rails and switches, and the supply and 
use of gravel ballast, as well as some works in connection with the 
railway, in accordance with Contract No. 17. The estimated cost of 
the work is 956 0001. (278 000). On Oct. 25, at 10.30 a.m., an 
explanation will be given, meeting place Café, '' Plaats Lommerrijk,” 
оп tke Bergweg, near Hillegersberg. Oopies of the contract, with 
drawinge, may be obtained from Mesers. Beversen and Van Hoorn 
Heerengracht, 38, The Hague, st a cost of 18:20. (£1. Os. Ad.). 
Tenders should be written on stamped paper, and received before 


15 p.m, on Nov. 2, 


RESULTS OF TENDERS. 


Bombay.—The Brush Electrical Engineering Oo. have obtained the 
contract for an 80-kw. dynamo for the Jubilee Technioxl Institute. 


Hammersmith. —The Oouncil have accepted the tender of J. and A. 
Law, of Glasgow, at £57. 10s., for extension of the handrail around 
the main switchboard. 


Birmingham.—The Corporation have acoepted the tender of T. 
Lowe and Sons, Burton-on-Trent, at £22,920, for erection of a tram- 
way depot in Moseley-road. 


Hampstead.—The Lighting Committee of the Borough Oouncil 
have accepted the tender of Rickett, Cockerell, and Oo. for the supply 
of steam coal to the electric lighting station for 12 months, 


Mansfield.—The Brush Electrical Engineering Co. have obtained 
the contract for the Mansfield Light Railways Oo. (throuch J. G. White 
and Co.) for a car to be used for watering and cleaning the track, 

Privato Plant.— Messrs. Dovgill's Engineering Co., Leeds, report 
an order from the Masborough Oo-operative Society for the supplying 
and erecting of a four-cylinder vertical gas-engine of 140 b.h.p. couplod 
direct to a 67-kw. generator, the plant running at 250 r.p.m. 


Stoke Newington.—The Borough Council have awarded the con- 
tracts for sub-station plant as follows: Electrical Power Storage Oo., 
at £998. 10s., for 244 P 11 celis; Ferranti Limited, for switchgear. 
The rest of the contract has been placed with Bruce Peebles and Co., 
Edinburgh. 

Shanghai.—Mesers, Bruce Peebles and Co., Edinburgh, have 
received the complete contract for the construction of electric tram- 
ways, including 50 miles of track, overhead work and cables, power 
station plant, and: 100 cars and equipments, the total value of the 
contract being £377,000. 

Watford.—The Urban District Council have received the following 
tenders for supply and erection of a steel chimney at their electric 


tin ks: 
J. Fraser and Son, Millwall, E. (accepted).............—. =.= 8151 0 


eoo 


Ashmore, Benson, Pease, and Oo., 47, Victoria-street ...... 132 10 

Norton Hardy Engineering Oo., Great Bridge, Tipton..... 158 0 0 
T. Pigott and Oo,, Spring-hill, Birmingham ....... C - 14510 0 
J. Thompson, 49, Queen Victoria - trees . . 206 15 0 
Teeside and Bridge Engineering Co., 39, Lime-street, E. O. 188 10 0 
Heenan and Froude, Newton Heath, Manchester . 19210 O0 
Willans and Robinson, Ferry Works, Queen's Ferry .... 189 0 0 


Londen, $.E.—The Metropolitan Asylums Board have received the 
following tenders for electric lighting, power distribution. fire-alarms, 
and telephone installation, etc., at the South-Eastern Hospital and 
Ambulance Station : 


Bromley and Batstone, 24-26, Holborn, E. O.“ ..... . £4,894 0 0 
Buchanan and Curwen. 64, Victoria- street, 8.W.......... 5,495 0 0 
Foote and Milne, 66, Victoria-street, S. W..... . 5,385 0 0 
Wenham and Waters, Croydon . .. 5 974 0 0 
Alliance Electrical Oo., 23, Grafton-street, W. ............ 6,026 13 0 
F. A. Glover and Co., Vine. street, Olerkenwell, Е.О. ... 6.500 0 0 
Drake and Gorham, 66. Victoria- street, 8S. W. ........... 6,590 0 0 
Belshaw and Co., 55, Victoria-street, 8. WMW. . 6,894 0 0 


* Recommended for acceptance, 


BUSINESS NOTES. 


TRACTION. 


Geneva Tramways Co.—The receipts for September were 
E being an increase over the correeponding period of last year 
0 (J 

Heywood.—The running of the steam tramoars has ceased in con 
sequence of the reconstruction necessitated by the adoption of the 
electric system. 

Batley.— The work of electrifying the Bradford.road tramway 
system is nearing completion, and it is believed that trams will be 
running next month. 

Manchester.—The Tramways Oommittee have promised to con- 
sider the application of the ratepayers of Ohorlton-cum-Hardy for an 
improved omnibus service. 

Hastings.—An extensive correspondence is proceeding in the local 
Prets as to whether there shall be a Sunday service, opinions being 
apperently divided on the point, 

Bombay.—Iu reference to our previous note on this matter, it is 
stated that the action of Mr. Bingham against the Oorporation has 
been dismissed in the Indian courts, 

Paddington. —A correspondent writes in the local journal advocat- 
ing the adoption of the electric tram system in Edgware-road, and 
produces ample evidenoe in support of his view. 

Bournemouth.—Pablic meetings are being held in the Branksome 
ward both in favour of and against Sanday trams, the general 
consensus of opinion being apparently agains’ them. 

Perth.—Au animated discussion occurred at a special meeting of 
the Oounty Council on Monday on the question of Sunday running. 
Eventually a resolution was carried against a Sanday service. 

Brighton.—In view of the reduced number of passengers travellin 
on the trams during the winter months, the Corporation have decid 
to somewhat reduce the service, so as to secure economical working, 

Paisley.—Speaking at a meeting of the Town Oouncil, Provost 
R. K. Bell remarked that the advent of electric tramways was one of 
the most important events which had taken place gince hig connection 
with the Oouncil, 
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Cardiff. —The Tramways Committee have agreed to accept con- 
tractor’s reduced tender for the supply of tickets, the price being 
lbs. per bunch instead of 18s, which is expected to result in an 
economy of £60 per annum. 


Charing Cross, eto., Railway. —The London County Council have 
disapproved the plans submitted by the company for the Oxford-street 
station, on the ground that staircase exite leading from public foot. 
ways are a source of danger to pedestrians. 

Maidstone, —It is reported that the Board of Trade has informed 
the Urban District Oouncil that Upper Stone-street is not included in 
the recent order for extensions, The Board declinea to give any reason, 
and the matter is expected to be reconsidered by the Oouncil at an 
early date, 

Belfast.—The work of training the drivers and conductors in the 
mansgement of the new electric cars is proceeding. The Town Council 
have decided to place the tramway advertising contract with Mr. 
Oourtney on the take ши: £1,400 for the first two years and 
£22,500 for each of the additional five years. 

Spain.—A company has been formed at Barcelona with a capital of 
5,000,000 pesetas subscribed capital to construct tramways in the 
Baleares. Application has been made to the Public Works Depart- 
ment, Paris, by Don José San Roman, of Oviedo, for a concession to 
construct, in three sections, an electric tramway near Oviedo. 

Halifax.—The Corporation have not yet obtained the necessary 
ыу powers for an extension of the tramway system to 

sailiffe Bridge, snd as the Board of Trade declines to grant a pro- 
visional order for an extension beyond the city boundary, the matter 
will remain in abeyance until the Corporation apply for another Aot of 
Parliament. : 

Croydon. —The division of the ratepayers who favour the complete 
municipalisation of the tramways have opened a campaign with a view 
to securing their object. At last week's meeting of the Corporation 
the plane submitted by the British Electrio Traction Oo., showing the 
route along which it is proposed to lay underground cables in oouneo- 
tion with the Mitcham-road, etc., extensions, were approved. 

London United Tramways Oo.—At a meeting of the Hammer- 
smith Borough Oouncil on Wednesday the Works Committee, Eaving 
considered the borough surveyor's report, recommended that notice be 
served on the охолов ene them to repair the wood paving 

8 on- 1 


казе U xbridge-ros dhawk-road, Glenthorne-road, Bead 
Studland-street, and King-street, between the Broadway and Young's- 
corner, 


Whitworth. —At a meeting of the Distriot Council it was reported 
that the Rochdale Oorporation were unable to secure power to con- 
struct tramways in Whitworth under a provisional order, but that if 
Whitworth obtained the necessary powers, Rochdale would be prepared 


to work the tramways on terms to be arranged. The Council resolved 
to fall in with the Hochdale Oorporation's offer provided that the terms 
mentioned were satisfactory. 


Leith.— Owing to the current on the Leith Walk section running to 
earth, there was a delay in resuming the service. The oause of the 
stoppage was due to the bell connected with the circuit breaker on the 
car failing to ring, when the motor equipment went ont of order. The 
defect was soon remedied. This is the first hitch since the opening of 
the system. It is stated that the portions of the new elestric system 
still under construction will be opened on Friday, Nov. 3. 


Bolton.—We have received а copy of the accounts presented to the 
Borough Counoil for year ended March 31, from which we see that the 
income totalled £95,766, being an average of 10°634d. per car mile, 
while the expenditure amounted to £55,202, representing an average 
of 6:154. per car mile, pave a gross surplus of 240,504, Interest 
and sinking fund absorb £15,014 and £12,278 respectively. After 
placing to the reserve the substantial sum of £11,600, the Corporation 
were able to assign nearly £4,000 to the relief of rates. 

Dundee.—Oonsiderable progress is being made with the construc- 
tion of the ema between Dundee and Monifieth, and it is antici- 

ted that cars will be running before Ohristmas. A slight deviation 

been made from the original plans at the point where the system 
will leave Oraigie estate and enter upon property of the Earl of Home. 
Instead of encountering a pretty stiff gradient, arrangements have 
been made for the new roadway which has been made to the north of 
Staunergate Station, running through a oorner of the Earl of Home's 
estate, and thereby saving the climb. 

Aberdeen.—PFrom the report of the Tramways Committ:e for the 
year ended May 31 we learn that the total income amounted to 
£70,430, averaging 10'46d. per car mile, and the general working 
expenses totalled £42,393, leaving a net balance of £28,037, out of 
which interest and sinking fund absorbed £10,882 and £2,858 respec- 
tively. The amount carried forward to renewal account reached 
£10,562, whilet £2 846 was written off for depreciation. The total 
length of single track is about 274 miles, and the mileage covered during 
the year covered by the report reached 1,617,525, whilst the number of 
passengers carried amounted to 17,142 896. 

Southend-Colohester Light Railway.—The light railways order, 
as modified and confirmed by the Board of Trade, authorising the 
construction of Jight railways from Southend to Oolchester has now 
been published, giving exact details as to the powers granted and the 
reservations provided for. The proposed railways form a series of five, 
making a fairly direct line from Colchester to Southend with a hiatus 
between West Mersea and Bradwell, where the estuary of the Black- 
water intervenes. The gauge is 4ft. 8tin. The length of the line is 
to be 93 miles. The motive power authorised for the company includes 
electricity as well as steam power. The capital of the company is to 
be £300,000 in 30, 000 shares of £10 each. 

Manchester-Ashton,— Negotiations are proceeding between the 
Manchester and Ashton Oorporations for alternate through running of 
the two authorities’ cars, Under the agreement between the two 


Corporations Ashton should have commenced running cars to and 
from Droylsden on Sept. 30, and six new cars were obtained. Man- 
chester did not, however, favour the break in the through journey, 
and a deputation from the Ashton Tramways Oommittee recently 
waited upon them, and proposed as an alternative that the Ashton 
cars should run through to and from Mancheater, each authority to 
take the receipts in its own district and pay to the other the wo 
expenses. The proposal is at present under consideration. 

Lincoln.—The work of electrifying the tramwsys is approaching 
completion, The length of the track is a mile and three-quarters, the 
same distance as was covered by the old tramways, and the course 
occupies the High-street between Lincoln and Bracebridge. Penny 
fares are to be the rule for adults, and it is possible children will be 
charged half-price. As our readers will recall, the ''G. B." surface- 
contact system is being employed. Messrs. Griffiths and Oo., engineers, 
of London, have been entrusted with the work, the contract price 
being nearly £20,000. There is a clause in the agreement between 
the engineers and the Oorporation thet if the undertaking does not 
answer within a certain period, they will convert the tramways into an 
overhesd trolley system free of cost. 


Rams —The Board of Trade inquiry into the accident on the 
East Oliff on Aug. 5, when a tramcar went over the cliff and seven 
persons were injured, was resumed last week. The inquiry had been 
adjourned for the attendance of the driver, Lewin William Lloyd, 
who had been suffering from the effects of the accident. The driver 
now stated that before reaching the hill where the aocident oocurred 
he had no 2 Tay ia controlling the car, but when he got on the hill 
the car skidded. He released the power brake and worked the sand 
pedal, but no sand came, Witnesscomplained that the upper part of 
the hill was not kept well sanded by the company. He denied that 
he applied the brake suddenly. Before he reached the soene of the 
accident he found the sand al in good order, and could not 
explain why it went wrong. ull of sand 


e knew the bunkers were f 
when he took over the car, After farther evidence the inquiry was 


Birmingham.—Oonsiderable progress has been made during the 
past few weeks in connection with the tramway extension scheme, It 
is expected that one of the sections will be completed at the end of 
this month. Estimates are being prepared in connection with 14 miles 
of additional tramlines to be constructed early next year in other parts 
of the city. The Electric Supply Committee of the City Oouncil 
propose that the charges to the Tram Oommittee for tramways inside 
the city boundary in future be for the first four million units per 
annum 14d. per unit net, for the second four million units per annum 
1jd. per unit net, for any quantity taken in excess of eight million 
r unit net. When the tramway leases fall in 
next year, and when the new lines which are being constructed by the 
Corporation are being worked by the Tram Committee, it is estimated 
that the quantity of electricity required for traction purposes will 
exceed 84 million units per annum, the cost of which on the soale 
suggested will work опб аф 1:531, per unit on the average. When, 
however, the Bristol-road route comes under the control of the Oorpora- 
tion in 1911 this aversge will be reduced somewhat, inasmuch as the 
quantity of eleotricity required for local tram purposes per annum, it 
is estimated, will then be over 12 million units. 

Southend.—A meeting under the anspices of the Oab Trade Associs- 
tion was held to protest against the sh area extensions of the trams 
down High street, and it was resolved to petition the Corporation 
againat the Ирен, With reference to our notice last week, that ft 
had been decided to extend the tramway system to Shoeburynesg, 
detailed estimates are now set forth showing the total expenditure as 
being £67,250, including £24,500 for the new road and wall tp 
Halfway House, Undercliff road, etc. From this smount was to be 
deducted Colonel Burges’s contribution of £6,000. It is ое to 
raise a loan fot the purpose of public improvements along the beach of 
£10,000, and this amount to be deducted from the £24,000 mentioned 
above, leaving a net total chargeable to the light railways department 
of £61,260. In regard to the High-street and Marine-parade sections, 
the following estimates were approved: the annual expenditure was 
estimated at £1,989 (working expenses, 43,000 car miles at 8d. per 
car mile, £1,433, and loan charges, £556). and the inoome at 25,108 
(43,000 car miles at 1s. 2d. per car mile £2,508, 24 per cent. increase 
on other lines on present income £600, advertising £100) The 
surveyor reported engineering difficulties in connection with the latter 
scheme, and made certain suggestions for remedying them. It was 
decided to refer this matter to a committee. 

Portamouth.—An accident occurred last week, when two ladies. in 
the act of crossing the road, were knocked down and injured by an 
approaching tramoar. Fortunately the cowoatcher acted with great 
efficiency, and prevented more serious consequences, Supplementing 
the note contained in our issue of Sept. 22, the car miles covered duriog 
the year ended March 31 totalled 1,974,996, over which 19,625,529 
passengers were carried, averaging 9:901 passengers per car mile. The 
traffic receipte duting the same period amounted to £95,699, which is 
equivalent to an average of 11:651. per car mile. and 117d. per passenger 
carried. The gross receipts reached £102 452, and the percentage 
of working expenses to total receipts averaged 45°74d. The report 
of the resident engineer shows that the station equipment 18 
in a satisfactory condition, and practically the same as when 
first put down, The condensing plant is now too mall for 
the requirements, and during the forthcoming year it will be necessary 
to instal larger plant so as to deal with the increasing load. The over- 
head line has been kept up-to-date, and repairs, where necessary, have 
been effected. The low. tension cables are in a satisfactory condition, 
and have given no trouble whatever. As regards permanent way, the 
track may be considered satisfactory, most of the points and crossings 
having been renewed. The cars are showing signs of wear and tear, 
and a further increase in the oost of their maintenance is anticipated 


during the coming year, workshops are complete, the 


units per annum 14, 
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Todmorden.—The new electricity works were formally opened 
last week. 

Torquay.—An inquiry is to be held into the application of the 
Oorporation for a loan of £9,500 for the proposed extension of the 
existing electricity worke. 

Hayward’s Heath.— The Urban District Oouncil have been 
approached by the promoters of a company with regard to the intro- 
duction of electric lighting. 

The Ceuta Cable.—A Reuter telegram from Almeria states that the 
steamship ''Buccaneer" has began repairing the cable connecting 
Alhucemas, Melilla, and Ceuta. 

Smallwood (Cheshire).—The electric light has been installed in the 
village, which only contains a population of 300, by Messrs, Samuel 
Jackson, bnilders and contractors. 

Consolidated Electrical Oo.— The directors have decided to pay 
eff the arrears of dividends on their preference shares for the pe 
fcom Nov. 30, 1903, to May 31, 1905. 

Elgin.—The minute of sgreement between the Oouncil and the 
Duke of Richmond and Gordon as to laying electric mains along 
public roads in Fochabers has been signed. 

St. Mellon's —The District Council have appointed a committee to 
meet the promoters of the scheme for electrically lighting the Rhymney 
Valley in the area of thia council's district. 

Hammersmith.—The premires of 29 additional consumers, repre- 
senting a maximum of 652 8 с.р. lampe, have been connected to the 
maine, the present number of consumers taking current being 1,690. 

Heywood.—The electrical] engineer in his last report stated that 
the consumption of electricity for the month of A 6 was 5,971 
unite, as sgainst 3.199 units for the corresponding od of last year, 
showing an increase of 772 units. 

Electric Furnaoes. —Meesrs. t and Place, 28, Hatton- 
garden, E.O., inform us that the 1, ampere electric furnace they 
are exhibiting at the Olympia Exhibition has been purchased by the 
National Physical Laboratory, Teddington. 

Goole.— The Goole branch of the Amalgamated Society of Railway 
Servants are urging upon the Council the necessity of taking prompt 
measures to ensure the proposed electric lighting scheme being worked 
for the town and for the benefit of the townspeople. 


Stanley (Yorkshire) —The Urban District Council have approved 
of the proposed lighting scheme recommended by the Lighting 
Committee. This will involve an outlay of £1,175 and an annual 
expenditure of £642, About 144 miles of roads will be lighted. 


Batterszea.—Owing to the failure of the armature of the turbine 
generator, the distriot was plunged in darkness for some time between 
9 and 10 last Saturday. The supply was soon started again, section by 
section, but not before the pickpockets had secured a rich harvest. 


Clydebank Dock.— At Ulydebank Dean of Guild Oourt on Tuesday 
permissicn was granted to the Olyde Navigation Trustees to erect an 
electricity generating station for the working and oe of Olyde- 

ank Dock. The main building will be 109ít. by 120ft., and the 
chimney stack will be 150ft. high. 

Wisbeoh,—The Council whose first electric lighting provisional 
order has expired, propose to apply in the ensuing session of Parlia- 
ment fora farther provisional order. Negotiations are to be opened 
with some company for the supply of electric energy within the borough 
providing terms can be upon. 

Harrow.—The Oouncil have received an application from the Poet 
Office for permiseion to make a telegraph extension from Sudbury to 
Harrow road. It appears that the land in question belongs to the 
freeholders on either side of the road, and the matter has been referred 
to the Works Oommittee to investigate. 

BStepney.—The London County Oouncil recently sanctioned the 
borrowing of £57,000 for the extension of the power-house at Osborn- 
street, and the purchase of additional steam and electricity generating 
plant. A farther instalment of £10,000 is to be borrowed in order to 
meet capital commitments to the end of the financial year. 

Callender's Cable and Construction Co.—The directors have 
decided to pay an interim dividend on the ord shares of this 
company on Nov. 1 next of Ds. per share, being at the rate of 10 per 
cent. per annum. The books are closed to the 21st inolusive for the 
purpose of preparing this dividend. 

Western Telegraph Со. —The directors recommend a final dividend 
of дз. per share, making a total dividend of 6 per cent. for the year 
ended June 50 last, and aleo the payment of a bonus of 2s. per share, 
both free of income tax. The sum of £60,000 has been transferred to 
E Bese reserve fund, and £5,000 to the maintenance ships’ reserve 


Western Telegraph Co.—The directors have, after transferring 
£60,000 to the general reserve fund and £5,000 to the maintenance 
ship's reserve fund, decided to recommend а final dividend of 3s, per 
share, making with previous distributions a total of 6 per cent. for the 
year ended June 30, 1905. They also recommend a bonus of 2s. per 
а 


machinery installed has assisted considerably in the efficient main- 
tenance of the rolling stock. 

Leeds.—The revenue returne for the financial half-year from 
March 25 to Sept. 30 show that the gross receipts amounted to 
£165,226. 2s. 9d., an increase of £4,136. 16s. 11d. as compared with 
the groes receipts of £161,089. 5e. 10d. for the corresponding half of 
last year. The actual traffic receipts amounted to £163,286. 17s. 2d., 
as against £169 063. 2s. 50. taken on the cars in the same months of 
1904, the increase being £4,233. 14s. 9d. With improvements in the 
service, the car mileage is a constantly increasing quantity, and during 
the half. ysar it reached a grand total of 5,674,507 miles, as compared 
with 3,608,736 miles, an increase of 65,571 miles. For this increased 
amount of running the extra cost of T only £593. 78. Ad., 
the total working expenses being £86,154. Os. 8d. Thus the gross 
profit for the half-year is £79,072. 2s. 1d., showing an increase of 
25,545. 9s. 7d. over the gross profit for the corresponding half of 

904. The increase in the number of passengers carried, again com · 
paring the same two balf-years, was uo less than 2,264,993, or more 
than Ave times the entire population ofthe city. Іа the previous half. 
year the number of passengers carried was 34,108,522, and this grow 
until, in the half-year juet closed, the enormons total of 36,573,515, 
which means that the entire population of the city was carried 80 times. 
The 1d. passengers are in a very large majority, numbering 26,665 863, 
or 75:22 per cent. of the whole. Halfpenny stages come next with а 
total of 4,031,188, or 11°9 per cent.; and they are followed by the 
buyers of 2d. tickets, numbering 3,180,037, or 8°74 of the total. 
Three-halfpenny fares are only found on a few routes, and these total 
791,803 ; while the 3d. tickets issued numbered 555,400. Workmen’s 
tickets and exchange tickets issued to workmen making their return 
journey in the evening are pretty evenly balanced, and together reach 
a total. of 1,183,224, or 3:25 per cent. The receipt: for the half-year 
work out at 10:66d. per car mile run, which is a slight increase of 
*08d. over the average car-mile receipts of 10 58d. last year. The 
average fare paid during the half year wae 1°08d. 

London County Council.—The extensions referred to in our issue 
of last week, which are estimated to involve a total expenditure of 
£411,460, have been approved. Street widening improvements con- 
sequent upon these schemes were also sanctioned, subject to the usual 
conditions of consent of the local authorities concerned, and their 
agreeing to contribute to the cost. In the case of the Tooting line the 
Improvements Committee recommended that the Wandsworth Borough 
Oouncil should be asked to contribute a third of the cost, the remain- 
ing two-thirds to be charged to the account of the improvement. An 
amendment was carried to the effect that the ee whether part of the 
cost should not be charged to the account of the tramway should be 
left for the Council's че! decision. It was decided that 1d. 
fares should be charged on the Council's northern tramways between 
Aldwych and Holborn Town Hall, and between Holborn Town Hall 
and the Angel, Islington, the fare between Aldwych and the Angel to 
be 14d. At Tuesday's meeting of the Oouncil the Highways Com- 
mittee recommended that £5,300 be voted for additional high-tension 
feeder cables for the Elephant and Oastle sub-station. They recom. 
mend that the construction of the track work for a through route 
between the Strand and Islington be transferred from the Oonncil’s 
Works Committee to Messrs. J. Mowlem and Oo., the estimated cost of 
the work being about £1,780. The committee also recommended that 

ission be accorded the Metropolitan Water Bosrd, the Gaslight and 

ke Oo., and the London Hydraulic Power Oo. to lay mains along the 
Qonncil’s subway upon the usual terms of user, The receipts for the 
week ending 7th inst, amounted to £14,624, against £13,048 last year, 
Ust for the period from April 1 to Oct. 7 the revenue totalled 
12,834, against £360,602 for the corresponding period of last year. 

At Wednesday's meeting of the Fulham Borough Council the Law and 
Parliamentary Committee presented a long report containing a summary 
of the oorrespondenoe with the County Oouncil relative to street 
improvements in connection with the projected tramway from Patney 
to Harlesden. The attitude of the Borough Oouncil is indicated by 
the following resolution: That the London Oounty Oouncil be 
informed that this Council regrets and depresates the payment out 
of the rates of the sum of £64,000 for the acquisition of the respective 
interests affected by the proposed 3 of High- street, in front of 
the King’s Head public-house, and which has not resulted in the 
extinotion of the license in reapect of such premises, though land has 
been acquired at a cost of more than £228 per square yard, equalling 
the enormous rate of £1,106,285 per acre.” 


LIGHTING AND GENERAL. 


Falmouth. —Electrio light cables are now being laid in the town. 
Llanano.— The revenue of the electric lighting for the quarter was 


2122. 

Gejligaer.—The District Oouncil have decided to apply for an 
electric lighting provisional order. 

Oriental Telephone and Electric Co.— The directors have declared 
an interim dividend of 3 per cent. on the ordinary shares. 

Yarmouth. —The Guardians have decided upon the electric lighting 
of the new lodge entrance and the long avenue leading up to the 
workhouse, 

Whitehaven. —It is proposed that separate committees be appointed 
to have charge of the water and electric lighting undertakings of the 


tion, 
Oriental T heme and Electric Co. — The directors have 


elep 
declared an interim dividend of 5 per cent. on the ordinary shares free 


of income tax, | 

Edtnburgh.—Oouncillors Stevenson and Cunningham and the 
resident electrica] engineer have been appointed to visit the Electrical 
Exhibition аб Olym 


Willington.—The Oounty of Durham Electric Power Distribution 
Oo, have written to the Urban Dietriot Oouncil regretting the Oouncil 
thought the time inopportune to consent to their application, and 
asking them to reconsider the question. We expect nothing further 
is to be done at present, as the clerk has been directed merely to 
acknowledge the receipt of the letter. 

Morecambe.—At the last Oouncil meeting it was decided that the 
best thanks of the committee be accorded to Mr. W. H. Hall, the 
electrical engineer, for the efficient result of the year's working. Last 
ү there was an increase in the gross profit from 21,798 to £2, 155. 

ere has been a reduction of 14 per cent. in the general works cost, 
from 351d. to 8:854, per unit sold. 
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Bo'ness.—The question of the difference bstween bank interest on 
principal deposited and interest paid to the lenders through the instal- 
ments of the loan not being taken up as anticipated, and also the 
matter of supervising engineer to act for the Council at a yearly 
inspection of the electría lighting works, was sgain discussed at the 
lasb Council meeting and further adjourned. 


Liverpool.— Daring the past year the equivalent number of 16-0. p. 
lamrs connectei to the electric supply mains has increased from 
271,161 to 310 562, and the number of consumers from 5,345 to 5 821. 
The amount of electrical energy supplied for Jighting and power shows 
an increase of about 6 per cent. over last year, and 5°75 per cent. 
increase in electrical energy supplied for tramways, 


The Seychelles.—T he Colonial Office report for 1904 on the Seychelles 
Islands refers to the prejected improvement ia the supply of water to 
the town of Victoria, and states that a high-level reservoir at 600ft. 
above the town might be further utilised by means of a Pelton wheel 
or turbine to generat» sufficient horse-power to light the town by 
electricity and supply mechanical power to the public works yards. 


Walsalil,—The last report of the Electricity Committee ehows that 
the total number of consumers supplied on Sept. 30 last wes 432. 
During the pest month the totel unit: generated at tbe station was 
185,525. The total output from the main generators was 131,004 
units, and that from the tranaformers 101,686 (estimated). The 
machinery was run for 707 hours. The wages paid amounted to £130, 


Croydon.—Further consideration of the report on street-lighting 
has been adjourned to a future meeting of the Council, end in order 
that the matter may be fairly considered the Lighting and Electricity 
Committee have been requested to obt in from the Croydon Gas Оо. 
and from the South Suburban Gas Oo. respectively offers for the 
efficient lighting of the borough, and to submit such offers to the 
Oouncil. 

Stock Exchange.—Application hae been made to the Stock 
Exchange Committee to allow Lisbon Electric Tramway’ 500,000 
ordinary shares of £1 each, fully paid, Nos. 1 to 500,000, 425,553 
6 per cent. cumulative preference shares of £1 each, fully paid, Nos. 1 
to 425.555, and £500 000 5 per cent. mortgsge debentures of £100 
each, Nos. 1 to 5.000 (registered, renewed special application), to be 
quoted in the official list. 

St. Marylebone.—The costs incurred and paid up to the present— 
£681. 18s. 81, —1n opposing the various electric companies’ Bills have 
been transferred from the electricity to the general account. A further 
loan is required on capital account of the electricity undertaking, and 
applicstion will be made to the London County Council for an advance 
of £90,405. being the balance of the amount of £340,455, the borrow- 
ng of which has been sanctioned for 42 years. 


Bermondsey.— The last report of the Electric Lighting Committee 
gives the number of lampe now connected as 51,285 lamps for private 
consumers and the equivalent of 4 622 lamps for public lighting, a 
total of 56,005 lampe. The following extension of plant has been 
recommended : steam dynamo of 500 kw. capacity, £2,950; switch. 
board extensions and connections, £325 ; boiler capsble of evaporating 
12 000lb. water per hour, £1,800 : steam-pipe and exhaust connections, 
£215 ; contingencies, £100—total, £5 390. 


Our Navy and our Army.—Mr. Alfred J. West on the 16th 
inst. commenced his eighth annual series of the popular entertain- 
mente illustrating '' Life in our Navy and our Army at the Poly- 
technic, Regent-street. The programme for the current season will be 
entirely new to London, though it has been given with very great 
success in the provinces, particularly on the occasion of the recent 
visit of the French fleet to Portsmouth, wheu & specia] matinóe was 
arranged for the officers and men. 


Grimsby.—The Oorporation Lighting Committee have sgreed to an 
application from a would-be consumer of electricity, who asked the 
Oorporation to supply him with current to drive a motor used, 
amongst other purposes, for driving the small dynamo of his own 
private eleotricity installation. The engineer thought that they were 
creating a dangerous precedent, but the committee granted the appli. 
cation on the ground that, the premises being wired for 100 volts, 
the applicant could not take the Oorporation lighting current at 230 
volts without rewiring his works. 

Finchley.—At the last Urban District Oouncil meeting a statement 
was made regarding the electric light revenue account, which shows 
at the moment a debit of £1,858. This is accounted for by the fact 
that the consumers’ accounts for the quarter ending September are all 
outstanding. The accounts are now being issued, and, when paid, 
will more than cover the amount of the debit balance, There are the 
threes acounts in debit, On the other side there are 16 accounts in 
credit to the amount of £8,208, so it must be admitted that the bank 
balances are in a satisfactory condition. 


Maxim Electrical Co. —We have been asked to point out that this 
company :s no way connected with the old company, bearing a similar 
name, and that the Maxim arc lamp has been exclusively adopted for 
all the stations of the Underground Electric Railway Oo., after an 
extended tris] in competition with others. The company have been 
working overtime for some weeks on accouut of repeat orders from 
the Underground. These lampe have als» been installed at the 
L. S. W. Railway Station at Waterloo. The firm's incandescent lampe 
has been adop:ed at Glasgow and other places in preference to others. 


Greenock. —Application is t» be made shortly for further borrowing 
wes for the electricity department. The electricity generated 
uring Avy ist amounted to 200,662 units, an increase of 75.921 as 
compared with the corresponding month of last year. With regard to 
& proposed supply of electricity to the new cottage hospital about to 
be erected in Port Glasgow, the Corporation have declined to furnish 
a supply, but if the applicants approach the Corporation of Port 


Glasgow for a general supply to that burgh they 


ought arrange- 


I 
ments might be made for giving such on terms to be arranged by the 


Corporation. 

London Gazette.—The partnership between Newman Wilkinson 
and Horace Francis Simon, electrical engineers, 43, Mincing-laue, 
London, has been dissolved by mutual consent, A receiviog order has 
been made out on debtor's petition in the estate of Thomas Hill, 
electrical engineer, 24 Vicarage-road, Wolverhampton. The partner- 
ship between Percy Joseph Driscoll and Oharles Balbiani, electrical 
engineers, 55. Portland.street, Wardour-street, London, has been dis- 
solved by mutual consent. The lest day for receiving proofs in the 
estate of Fred Shaw, electrical contractor, Hessle- road, Kingston-upon- 
Hull, is Nov. 9. 

Switohboard аа асре electrical engineers visiting 
the Olympia Exhibition would do well to look at the slate and marble 
awitchboard panels which have been made by Mesers, Oongden and 
Powell, of Bravington-road Works, Harrow-road, W. The firm are 
not themselves exhibiting, but their material is used on the switch - 
boards shown by Messrs. Ferranti, J. E. Spagnoletti and Oo., 
Crompton and Co., ets. The workmanship on these slabs will be 
appreciated, but, unfortunately, a casual glance does not reveal that 
uniformity which is the great feature claimed for the panels either of 
slate or marble eupplied by this firm, 


Changes of Address.—We sre informed that in future the business 
address of Mr. O. О. F. Monckton, M. I. E. E., electrical engineer to the 
Government of Trinidad. will be 53, Victoria-street, Westminster. 
The Glasgow office of the Union Electric Oo. has been transferred to 
12, Waterloo-street, Glasgow, and is in charge of Mr. Alexander 
Morrison, who is the company’s representative for Scotland. Mr. 
Morrison has had very considerable experience in the heavier lines of 
electrical engineering, having served his time with Мезете, Mavor and 
Coulson, after which he was in the employment of Messrs, Haddow 
and Co., the Glasgow contractors, and in the tramways department of 
the Glasgow Corporation. 

Ferranti Limited.—A trip was arranged for the employé; of 
Messrs. Ferranti to visit Olympia Electrical Exhibition on Saturday 
last, a party of 170 men leaving Manchester at midnight on Friday by 
the Great Central Railway. Messrs. Ferranti contributed towards the 
general expenses of the trip, provided breakfast on arrival in London 
and a luncheon iu the restaurant of the exhibition, at which the 
directors of the company were presant. Esch man was furthermore 
supplied with a paes to the exhibition. Some of the party returned on 
Baturday evening, while others deferred their departure uutil the 
following day. The trip was eminently successful, and will, it is 
hopea; prove to be of educational advantage to the employés of 
the firm. 

Blackpool. —The electrical engineer (Mr. О, Furness) has reported 
that the returns for the month of September showed an increase in the 
total works output over the corresponding month of last year of 
15.152 units, made up as follows: private lighting, 156,678 (increase, 
8 180): public lighting, 19,491 (decrease, 492); Oorporation trame, 
119,774 (increase, 6 255); Lytham and St. Annes trams, 10,191 
(increase, 1,211)—total for month, 286,154 (net inorease, 15,158). 
For the half-year ending Sept. 50, 1905, as compared with the output 
for the corresponding half year in 1904, the figures are as under: 
private lighting, 560,072 (increase, 23,545); public lighting, 80 069 
(decrease, 4,547); Corporation trams, 705,076 (increase, 48,285); 
Lytham and 86. Annes trame, 59,426 (desrease, 451)—total for half. 
year, 1,404,643 (net increase, 67,122) ; new consumers (half-year), 42, 


London County Counoil.—On Tuesday tenders were received for 
the supply and delivery of ateel girder tramway rails, with fastenings, 
required in connection with the reconstraction for electrical traction 
of certain of the Council's t'amways. Ib was agreed to lend the 
St. Pancras Borough Council £1,874 for electric lightiog, and the 
Woolwich Borough Council £16 275 for electrico lighting purposes. 
The proposal with regard to free wiring has now been put into the 
following form: ''That application be made to Parlisment in the 
session of 1906 for powers to enable local authorities iu London who 
have now, or may hereafter obtain, powers to supply electrical energy, 
to wire and fit consnmers' premises for the use of electrical energy, and 
to obtain loans for this purpose. The following inspectors have been 
appointed under the Woolwich Electric Lighting Order, 1905, and 
the Act confirming that order: T. P. Gunyon, H. W. Ridley, A. 
Ohampion, W. T. Hodgson, A. H. Sears, and T. W. Graves. 
Additional high-teneion feeder cables, estimated to cost £5,300, are 
required for the Elephant and Castle tramways sub-station. 


Birmingham.—The Electric Sapply Committee have decided to 
recommend to the City Oouncil the following new rates of charges fcr 
lighting and private power supply: Lighting—for the first 500 units 
per quarter, bd. per unit; any quantity used in excess of this per 
quarter, 544. per unit,  Power—for the first 300 units per quarter, 
21. per unit; forany quantity used in excess up to 35,000 units per 
quarter, 14d. per unit; for any quantity used in excess of 300 unite if 
more than 3,000 units are consumed during the quarter, 14d. per unit. 
The charges per unit for an all.day supply for lighting purposes will 
remain as at present—viz., 5d. per unit for the first 300 units per 
quarter, aud 2d. per unit for any quantity used in excess, subject to a 
guarantee of 253. per 16-c. p. lamp per annum for a minimum number 
of 12 16-c.p. lamps installed. A special disccunt of 3 per cent. off ail 
the above charges is allowed if the account is paid within a spec:fied 
time, These recommendations will be submitted by the committee in 
their report to the City Council at the December meeting. The 
charges proposed by the ‘committee for the supply of the tramwsya 
inside the city boundary have been approved by the Tramways Oom- 
mittee. Under the scale agreed upon the charge for the first 4,000 000 
units per annum is to be 13d. per unit net, for the second 4,000,000 
units per annum 141. per unit net, and for any quantity taken in 
excess of 8,000,000 units nd annum Id. per unit net, A proposal tq 
supply electric motors on hire is also under consideration | 
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Belton.—The electric supply fand account for the year ending 
March 31, 1905, shows a total expenditure of £54,827. an income of 
£38,975 aud а net profit transferred of £4,148. The expenditure 
includes the following: generation of electricity, 211.718; distribu- 
tion cf electricity, £285; rentas, rates, and taxes, £1412; manage- 
ment expenses. £1420; interest acoount, £7,283; depreciation 
account, £12.708. The separate section income is: sale of eleo- 
tricity, £357,390, which eum includes £14,588 for tramway traction at 
1°14. per Board of Trade unit; rental of hired meters, £339; rental 
of hired motors, £715; and electrio fittings trade, £529. 


Caversham.—The Highways and Lighting Oommittes, after 
me -tirg the representatives of the Reading Electric Supply Oo. on 
the su j ct of the supply of electrical energy in Oaversham, have 
recom m. nded the Oouncil to adhere to their resolution to take such 
н may be necessary to obtain a 3 order from the Board 
of e authorising them to supply electricity for any public or 
pe purposes within the urban district of Oaversham, This bas 

en confirmed, The principal reason for this decision was, we hear, 
the fact that at the end of nine years the Reading Oorporation have 
the option of buying up the Reading Electric Supply Co.'s under- 
taking, and they might then force the hands of the Oaversham 
authority in the matter. Six more lampe are to be erected in the 
Woodcote-road. 

Handsworth.—The new electric light and power station at Piers- 
road which is to supply Handeworth with illumination and motive 
power was formally opened lest week by Oouncillor F. Tibbitts, chair- 
man of the Electric Supply Committee. The scheme has осеб between 
£49 000 and £50,000, and future extensions have been taken int» 
account. The present provision is for three watertube boilers, esch 
capable of evaporating 6,6001b. of water ze- hour at a pressure of 200.b 
per square inch. There is room in the present boiler-house for four 
more similar boilers. The engine room is ample for а 1,700.h. p. plant. 
At present there are installed four high-speed engines—two ot 200 h. p. 
each and two of 150 h. p. each. Each of the smaller engines ar'ves 
two dynamo:, while the large engines each drive a single dynamo. Тое 
large dyoamos are comp uad-wound. А large number of arc lam pe har 
been provided for the public lighting of the main thoroughfsres ; each 

illar carries two incandescent lam,s on brackets for after midnight 
ighting. Sir Alexander B. W. Kennedy was the consulting engineer, 
and Messrs. Henman and Uooper the architects. 


Hampetead.—At the meeting of the Borough Oouncil last week 
the Lightn g Oommittee reported that they had carefully considered 
the reference from the Oouncil to inquire into the charges and system 
of charges to the public for electris light, and also the question ot 
reducing the charges for current for private lighting. The committee 
had received reports on the subject from Mr. б. Н. Oottam, the chief 
electrioal engineer, and Mr. О. E. Moon, the borongh accountant. 
They found that the present method of charge for current is by the 
demand indicator syatem, and is at the rate of 6d. per unit for one 
hour's average maximum consumption per day per half-year, and 
23d. per unit for all units beyond that quantity consumed during 
the half-year, the average maximum demaud being the ave о! 
the readings of the indicator ‘during the three dark months cf the 
half-year. The profit upon the electric lighting undertaking for the 
year ended March 31 lest, after deducting the sum of £2,000 ocon. 
tributed in aid of the rates, was approximately £7,000. They con- 
sidered, from the figures placed before «hem, that the Council would 
be jastafled in making a reduction in the charges for current for light- 
ing to private consumers, and they had consivered several methods of 
во doipg—vwz., con'iouipg the demand indicator system at reduced 
charges, charging a flat rate for our. ert, and reducing or abolishing 
the meter rente. They had caused i. quiries to be made ae to the 
methods of charge tor electrical energy by other metropolitan borough 
councils, and they found that the same were as follows: Poplar— 
max'mum demand system; Stepney—maximum demand system for 
lghting, flat rate for power, heating, eto.; Battersea and Fulham— 
Я.с rate only; Bermondsey, Islington, St. Pancras, Shoreditch, and 
Southwark —optional fl t rate; Hackney—recently changed to maximum 
demand system, but optional flat rate to old consumers; Hammer- 
smith—maximum demand system to Sept. 50, 1905, then abolished and 
flat rate substituted. The committee were of opinion that it would be 
advisableto afford E the option of being charged 
on the maximum demand system or at a flat rate, and, therefore, they 
recommended that after consumers' meters have been read in December 
next, and the accounts rendered thereon at the rat:s now in force, 
Consumers be given the option of declaring upon which of the following 
systems they will be charged for current for private lighting: Maximum 
demand eystem— duriog the two winter quarters, October. December 
and January March, at 6d. per unit for the first two hours’ maximum 
рег day, and 14d. per unit for all current consumed beyond that 
quantity during ea h winter quarter; ‘all current consumed during 
the two summer quarters, April-June and July-September, to be 
charged at the un ifm rate of 144. per unit. Flat rate syscem—for 
all units consumed for private lighting at the uniform rate of 4d. per 
unit, The committee further recommended that no alteration be made 
in the charges for current for heat and for power, or in the charges for 
public lamps, and that the question of making any alteration in the 
meter zente do stand over for the present The revommendations were 
adopted. The following is an explanation of the maximum demand 
system propose : For each winter quarter the ordinary meter will be 
read and the total number of units consumed during the quarter noted. 
The demand indicator records the maximum rate at which current is 
consumed at any moment during the quarter, this being equivalent to 
the maximum number of Ismps on at one time. The number of units 
which would have been consumed had this maximum demand been 
maintained for two hours during each day of the quarter—that is, for 
182 hours per quarter—will be charged at 6d. per unit, The balance of 
the number of units recorded by the ordinary meter will be charged at 
lid per unit. During the two summer quarters the demand indios ior 


518 


will be disregarded, the ordinary meter only being read. With regard 
to wiring of consumers’ premises, it was agreed not to sapport the 
clauses proposed by the London County Council should another 
attempt be made to obtain the powers referred to. At the same time 
the Council are prepared to support a clause making it Jawfal for 
borough councils to expend money upon wiring consumers’ premises, 
provided that the work be done through a contractor. The agreement 
with the General Post Office for an additional exchange line with 
internal extensions at the town hall in the place of the National 
Telephone Oo.’s line and extensions has been signed. 


Camberwell.—Last evening the mayor opened the new swimming, 
alipp-r, Turk ish, and Russian baths pre the Borongh Oouncil in 
the Old Kent road at a cost of about £56,000. Mr. E. H. Payne was 
the architect, and Mr. A. N. Ooles the contractor for the building. 
The whole of the engineering work was designed by Mr. W. M. Binny, 
A M I. O. E., of Teddington, who acted as consulting engineer for the 
architect, and also supervised the нщ о the machinery. In 
arranging this scheme of engineering it has beea sought to ariange it, 
as far as practicable, in such a manver that the success of one operation 
shall not be altogether contingent upon another, aud for alternative 
machinery to be brought into use when it is necessary to clean or repair 
any particular machine, Advantage has also been fully taken of 
making use of the by-products or exhaust steam from the electric 
light and laundry engines, air compressors, pumps, etc., for the 
purpose of heating the water used in the baths, wash-honses, 
and laundries, as the greatest part of the steam required to be 
generated by the boilers is ultimately used for the purpose of heating 
water, eto. By first using the live steam in driving the various 
engines and pumpe, and afterwards utilising the exhauet steam for 
heating, the cost of fuel for generating power is practically nil. The 
public wash-house and ironing room are situsted on the ground floor, 
and under them on the basement fl юг are the engine and boiler rooms 
workshop, and establishment laundry, containing all the principal 
parta of the machinery very compactly arranged for generating power, 
во that the engineer aud hie a8:is'ants can easily supervise the working 
of the plant without lesviog their special qua-ters, Тое engineering 
wok has been divided up itt» various sections, the contracts for 
which have been let in each case to firms who make a lity of 
that particular branch, and withont the intervention of a general 
epg neering contractor. Ia the boiler-room are three boilers of the 
Lancashire type, each 7ft. бір. diameter, constructed of steel, for а 
working pressure of 100lb. per square inch. two of whi h w. uld bain use 
at the same time, the third beiug laij «ff when required for cleaving 
and repsirs, These boilers were supplied by M-ssis. Galloways, Man- 
chester. The feed water for the boilers is softened and freed from scale- 
forming matter by means of a water softener situated on the roof. This 
was supplied and fixed by Messrs. Lassen and Hj rt, Queen Victoria- 
street, and is capable of treating 2 000 gallons of feed wat ar per hour. 
The feed water after being softened 1s pumped into the boilers by means 
of two vertical duplex type feed pompe, one of which is alone capable 
of doing the work, the other being available as a stand-by. These 
pumps were supplied by М взге. O.rruchers, Glasgow Іа the engue- 
room is situated the laundry engine for driving all the shafting in the 
premises, and is of the vertical eocloe«d type, fitted wich a system «f 
furced lubrication for automatically oiling all the wo king parts while 
ruaning This engine was supplied and fixed by Mess. All- n, Son, and 
Oo., Be ford who also supplied end fixed the electric ligut engiae and 
dynamo of 50 kw. capacity, capsble of 1 ghtivg the whole «f the premises, 
The working perte of both the laundry and electric light engines are 
specially arran so as to be interchangeable, thus simplifyirg 
repairs and working. There are also arrangements made for chang ug 
over ttc electricity supply from the electric l:ght engine to the com- 
pany's supply. so as to conform with the London Oounty Oouncil's 
re qnirements for licensed premises, and also to enable the electric light 
to b- ов» after the machinery is stopped for the night. The wiring 
and fittinge of the electric lighting nave been specially arranged in 
separate circuits to conform to the London County Oouncii’s require- 
ments for licensed premises, and are arranged eo that alternative use 
cau be made of thesteam-epgine and dynamo in the engine-room, or from 
two sources of supply on the company’s mains. Ohange-over switch: 8 
are provided, so that the whole or any part of the premises can be 
lighted from either the company's supply or from the engine and 
dynamo, or a pert from each, The winng and fittings of the electric 
light have been arranged in the slipper bsthsand other places so as to 
be well out of the reach of the bathers, so as to prevent any possibili 
of accidents, The maia contro arrangements and switch 
are situated in a special room in the basement, out of the reach of 
unauthorised persons, and consist of three main panels, each fitted 
with a voltmeter and ammeter, main switchea, fuses, eto. These panels 
are supplied with current either by the company or from the engine- 
room switchboard. From the switchroom the principal sub-circuits 
are carried to sub- distribution boarde in various of the building. 
Toe contractors for the electric wiring and fiitings were Messrs, 
Н. M. Leaf, 47, Victoria street, Westminster. The specification of 
the wiivg was prepared by Mr. Morgan Wilbams, M. I. O. E., 39, 
Viotoria-street, Westminster, who collaborated wich the consulting 
engineer, 


PROVISIONAL PATENTS, 1905. 


Ост. 9, 

20330. Improvements in аго lamp electrodes. The British 
Thomevn-Houston Ovmpany, Limited, 83, Cannon street 
London. (Allgemeine Elektricitü s.Gesellschaft, Germany.) 

20335. Improvements in protective devices for use in the 
distribution of electricity by overhead wires. James 
Robson, 3, Devonshire-place, Selly Park, Manchester. 
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20347. Apparatus for mechanically and electrically controlling 
the working of overhead and rail points on electric 
railways and tramways. Adolf Lu-tyarten aod J. hu 
G: fch Jones, 577, St.etford-road, О.а Tisfford, Man. 
obes ter. 

20368. Improvements in or relating to single-phase ocom- 
mutator motors. Valere Altred Fynn, 70, Ohancery- lane, 
London. 

20371, Improved apparatus for sound transmission by moans 
of electrically-produced light and heat rays. S:emeos 
Bros. and Оо, Limited, Birkbeck Bank - chambers, 
Southampton-buildings, Ohancery-lane, London. (Siemens- 
Schuckertwerke, G. m. b, H., Germany.)  (Oomplete 
specification.) 

20392. Improvements in or relating to electric motors 
Alphonse Ferdinand Pieper, 111, Hatton.garden, London. 
(Oomplete specification.) 


Ocr. 10, 


20402, Improvements in direct - current dynamo - electric 
machines and motors. Albert Henry Midgley and 
Be: jam n Reed, 128, Southwark-street, London. 

20435. Improvements in flame carben aro lampe. Veritys 
Limited and Frederick. Stauhope Wesley, 11, Burlington- 
chambers, New-street, Birmingham. (Complete specification.) 

. Improvements in inclined carbon aro lamps  Veritys, 
Limited, and Frederick Stanhope Worsley, 11, Burlington- 
chambers, New. street, Birmingham. (Complete specification.) 

Improved signalling apparatus for single-line sections 
of electric railways and tramways. Obarles Denton 
Abel, Birkbeck Bavk-chambers, Southampton-buildings, 
London. (Siemens-Schuckertwerke G, m. b. H., Germany.) 
(Oomplete specification.) 

20496. Improvements in or relating to telephones and tele- 
phone systems.  Altrd Julius But, 111, Hatton- 
ga den, London. (Oharles E. Egan, United States.) 
(Oomplete specification.) 

Improvements in mercury electrolytes, Henry Stafford 
Hatfield and the R-ason Manutacturing Company, Limited, 
Norfolk House, Norfolk.street, Strand, London. 

20512. Improvements in or connected with the caps and 
contacts of. electric incandescent lampe, Matthew 
Favero, 40, Ohancery-lane, London. 

Improvements in electric arc lamps, 
Davy, 40, Ohancery-lane, London, 


Ост, 11. 


Improvements in electric cooking apparatus. Henry 
Bevis and Oharles Herbert Archer, Peel Worke, Adelphi, 
Salford, Manchester, 

Improvements in a system for the transmission of 
electric eurrents . Isidor Kitsee, 18, Fumam- place, 
Paddington, Loudon. (Complete specification. ) 

Improvements in the transmission of intelligence with 
the aia of electric cnergy. 
place, Pasodi»gton, London. (Oomplete spemfication. ) 

20593. Improvements in annunociators for telephones Alfred 

Laurentius Peterson, 6, Lord-treet, Liverpool. (Complete 
specification. ) 

Improvements in and relating to electric switch fuses. 
Oiaude Wilnam Atkinson and Edmund Garside, 1, Queen 
Victoria-street, London. 

Improvements in and relating to electric switches or 
cut-outs, The British Thomson-Houston Company, Limited, 
83, Oannon-etreet, London. (General Electric Company, 
United States.) 

Improvements in electric arc lamps, Frank Michael 
Lewis, Norfolk House, Norfolk-street, Strand, London. 


Ocr. 12. 


New or improved duplex telegraphy. Alfred Minkley 
and Walter John Bakewell, 89, Olarence-rosd, Derby. 

20666. Improvements in  eleotrical distribution systems. 
George Oroydon Marks, 18, Southampton-buildings, London. 
(John Roberts, Cape Oolony. ) 

Improvements in satety devices for overhead electric 
conductors. Emile Giraud, 47, Lincoln’s -inn - fle lde, 
London. (Date applied for under Patents Aot, 1901, 
Oot. 31, 1904, being date of application in France.) (Com- 
plete specifi ation.) 

Improvements in electrical block signalling appa- 
ratus. James Mcliwain and Charles Anderson Bennett, 
53, Ohancery-lane, London. 


Ост. 13. 


$0798. Improved means for facilitating the erection of tele- 
graph poles and the like. John Ridoall Brown, 55, 
Market-street, Manchester. (Complete specification.) 

Improvements in insulating materials for covering 
electric cables and the process for samo. 
Harris Markus and the Baruwell Machine Oompany, 


William James 


80657. 


20687, 


20690. 


20787, 


Limited, Droylsden Rubber Works, Droylsden, near 
Manchester, 
20742, Improvements for hand-operated brakes оп eloo- 


trically-driven cars. Fitz. Roy Owen Jonathan Roose, 
18, Vinoent-eqauare-mansions, Westminster, London, 


Isidor Kitsee 18, Fulham- 


20749. Improvements relating to overhead current collectors 
for electric railways and tramways. Siemens- 
Schuckertwerke G. m. b. H., 12, Queen Anne's - g⸗ te, 
Weatmins‘er, London. (Date applied for under Patents 
Act, 1901, Ost. 27, 1904, being date of application in 
Ge many.) (Complete specification.) 

20756, Improvements in or relating to the suspension of 
rotating apparatus and magnetic compassos, 
Hermann А: schulz K«empfe, 111, Hatton g:rden, London. 
(Date applied for uader Patents Act, 1501, March 25, 
1904, being date of application in Germany.) (Oomplete 
specification. ) 

20769. An improvement in the application of alternating 
current to electro-metallurgy.  Visdimir Mitkewtch, 
10, 3 George's-crescent, Liverpool. (Oomplete specitica- 
tion 

20770. Improvements in cathodes. Henry Stafford Hatfield and 
the Resson Manufacturing Company, Limited, Norfolk 
House, Norfolk-atreet, Strand, London, 

20772. Improvements in alternating-curront oollector motors. 
Avtien-Gesellechaft Brown, Boveri, et Oio., 46, Lincoln's- 
inn-fielde, London. (Date applied for under Patente Act, 
1901, Oct. 17, 1904, being date of application in Switzer- 
land.) (Complete specification. ) 


Ocr. 14. 


20805. Improvements in or in connection with trolley poles of 
electric tramoars and like vehicles, Arthur Kntwistle 


and Edwin Entwistle, 3, Brown-street, Market-street, 
Manchester. 
20814. Improvements in the mariner 's compass, James Kean, 


James Spiers, and Kelvin and James White, Limited, 154, 
St. Vincent-atreet, Glasgow. 

20819, Improvements in and relating to the application of 
rotary eleotrio motors to work oertain to-and-fro . 
movements, and in a gearing device and a pump 
and a fluid motor with which the samo can be 
effected. George Hudleston Hurlstone Hardy, 36, Park- 
road, Twickenham, Middlesex, 


COMPLETE SPECIFICATIONS ACCEPTED. 


To be published Nov. 2. 
1904. 


17290. Starting and controlling alternating-cutrent electric 
commutator motors particularly for use on electric 
railways. Union Eiectricmäts- Gesellschaft in hquidation. 
ав applied for under International Oonvention, Aug. 8, 
1903 ) 


21569. Electrolytic method and apparatus for the production 
of whito lead. Koopman. (Townsend.) 

21684, Alternating-current eleotrio motors of the 
type Uu.ion E eotrici.üte-Geselischatt, (D. te appued for 
ur der Incernatiunal Oonveation, Oct. 9. 1905.) 

21889. Electric alternating - current generators. Lindst:6m, 
(Date applied for under Iuternutiuual C.nvention, Ost. 16, 
1903 ) 


22401. шене ры signalling apparatus for electric tramways. 
Jewell, 

22832. Apparatus or means for automatically operating and 
controlling electric motor starters, particularly when 
used in couneotion with pumps waich require to be 
automatically started and stopped. Tangye Tool and 
Electric Oompany, Limited, and Bate, 

93765, Insulating material for electrotechnical purposes, 
Rudenick. 

24915. Methods of insulating coils and the like, especially 
applicable to the construction of high-tension elec 
trical machinery, Higufield. 

25041. Trolley heads in connection with electrical tramways 
on the overhead wire system. Kneen. . 

25801, Reversing oontrollers for use in oonnection with 
electromotors. Electric and Ordnance Aoc:ssories Oom- 
pany, Limited, Hail, and Garner, 

95817. Electrical incubator alarm. James. 

$6172, Electric switches and the like. British Thomson- 
Houst.n Company, Limited. (General Electric Oompany.) ` 

26194, Dynamo-electric generators and motors, Torda, 

26306, Apparatus for the conversion of rotary motion into 
INE motion. Young, Bergtheil Bergtheil, and 

oung. 

26475. Electric fire-alarms and thermo- indicators. McNeil, 

26786. Means for rendering the insulation of electric con- 
ductors fireprooi. Hardingham. (Felton und Guilleaume 
Oa: lawerk Асі. - Ges.) 

26799. EN and contacts for electric incandescent lamps. 

ear. 

26900. Electric demand indicators. Dick, and Reason Manu. 
faviuring Company, Li. uited. 

27160, Eleotrio motor apparatus, 
and Mavor. 

27479. Inverted arc eleotrio lamps. Andrew and Johns. 

28678, Cranes and other lifting machinery driven by electric 
motors. li:ed, and Oraven Bros., Limited, 


Mavor and Qoulson, Limited, 
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1905. Name. Amd Last price. 
402, Fusible electric cut-outs. British Thomson Houston 2 2 
Oompany, Limited. (General Eleotrio Company.) Folkestone Electric Supply, Ord, Nos, 10000 .......... 5 .. 5-5% 
$83, Electrical contact breakers and switches for igniting inus ‚рег о 5 Stock, Red............... 0 is 105 
the explosive mixtures of petrol motors and other | Hove Electric Lighting, Ord., 1-13,000°.... .._........ `6] ҮЗ 
gas апа oi] engines. Jones. Isle of Wight Elec Lt and Pwr.,4, p c. Db. Stk Red. 100 .. 100-103 
2491, Thermal electric cut-outs or fuses. British Thomson. | É*lgoorie 180% Power and Lighting, 6 per cent. Cum. | 1516-1 1/16 
Houston Company, Limited, (General Electric Company.) | Kensington & Knigh‘abridge Elec Lt., Ord., 121000... 5 .. 12 
9894. Electric lampholder with locking device to prevent | Kensington snd Kuightabridgs and Notting Hill, 4 per 10 . оо 
the withdrawal of a lamp therefrom. Hirst and | Kidderminster and Dist. Elec. Lighting and Traction, Pret. 10 .. 93-104 
Bevis. London Electric, Ordinary .............................. 4 : 2- 
Control ectric per cent t ⅛ y ĩðͤ ß ĩð : 
3177. of el motors, Geipel and Lange. 4 per cent. 1st Mo Debenture Stock, Red... 100 .. 
4131. Telephone eables. Whalley. * Ordiuary, QUO 1-300,000 ** E ; 10 " 
per cent. Kirst Mortgage nture Stock.... : 15: 
4106. Telephone apparatus. Bines, 44 per cent. Cum Pref. ........................ is 830 
4167. Induction coils. Bides. iun 23 Per. cont Mortgage геа R PEE 100 .. к 1 
41674. Telephone systems,  Bi»os (Date applied for under | Newcastle. unn Tyne Blectric Supply, Ordinary. 1.57.08 5. 71 84 p.c, 
Patents Rale 9, Feb. 28, 1905.) f r D EE 
7617. Electric cut-out switches. Frechette. : bar спете б r ci (oa eyes р Ж n e 
? , IY 9k hkk „„46„ 
11449. Manufacture and production of bobbins for electrical | Notting Hill Etectric Lighting. . q 10 14 15 
measuring instruments, Hartmann und Braun Ako. Ges. Oriord рі рег cont irat More and 40 Мов 1:500 (Кей)... a E 325 
(Date applied for under International Oonvention, June 16, 5.4 percent. Debenture Stock.. . 100 .. 1001 
1904.) Royal Мес Company a Montreal, 44 per cent. First w лга 
11710. Moans by which electrical bellis may bo employed on ares Mortgage Debentures ...................... e : 
А Smithfield Markets Electric Supply, Ога 1-12,000 5 .. 24 23 
high-tension circuits. Agaggio, South Lo r 0501 Debenture E ek EEE агаа а жанаа w А 76 Ч 
19914. Telegraphic receiving apparatus. Field. u ndon, Ordinary ................................ oe 
Met litan Electric L dP , Ord. ...... 1 .. 134 6 
18678. Signalling by electromagnetic waves. Fessenden. eeu Cu ры о on 1 150870 
18682. Methed and apparatus for the manufacture of eleo- ee cae Bet ore Реб чычала нере, 100 .. 104 
trical condensers. Siemens Bros. and Оо, Limited. | st James's and Pall Mall, Ordinary, 10120080 .......... 9 . 144154 
(Siemens und Halske Akt.-Ges.) — T per cen I FF i S n а 
14209, Apparatus for supplying electrical energy to a net- U per cont. DOD. ............ carne nccccececece oe 
трап Electric Supply Co., Or1inary, 8-50-007 .......... 5 .. 4-5 
work by the aid of an auxiliary current generator 5 рег cent. Cumulative Preference, 50,001-80,000 5 .. 8884 
anG an a line wire. Siemens Bros. and Oo., | Westminster, Ordinary ................................ 5 .. 14153 
Limited, (Siemens-Schuckertwerke G. m. b. H.) ———- per cent. Cum. Pref., 110, 101-138 25111 5 . 64-65 
—— f Hlee trie Tramways.— | 
.COMPANIES' STOCK AND SHARE LIST. 7111 сш ы Саут" 
— Permanent 6 per cent. Debenture Stock, 1888.... 100 .. 141-144 
Amount Auckland Elec. Trams., 5 p.c. Ist Mor. Deb. Stk., Кей. .... 100 .. 104-106 
Name. paid, Laat price 8 Тгаштаув. 0 „оо cum PPS n DEM 
m per cent. Cum. ares, 1-10,000 .......... - 

. Commereial and Industrial. £ £ 5 per cent. Deb., Red., 1-900 .................... 100 98-101 
Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 170,000 1 .. -T ——C 44 per cent, Red Deb. Stock... ................ 100 97-102 
Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-125,000 1 7/16-9/16 Bath Elec. Tramways, Ld., Pref. Ord. Shs., 75 001-150,606. 1 al 
British Insulated and Helsby Cables, Ord., 1-100,000...... 5 64-7 5 per cent. Cum. Pref. Shares, 1-59,394 .......... l .. 15/16-11/16 

6 per cent. Cum. Pref., 1-100,000 3 5 64-61 Blackpool and Fleetwood Tramroad .................... 10 159 158 
——— 4 per cent. Mortgage Debentures .............. 100 105-166 Brisbane Tramway Invest., Ord , 1-75,000 ................ 5 -l4 
British Thomson-Houston Co., 44 per cent. 1st Mort. Deb. 5 per cent. Cum. Pref., Nos. 175,0 00000 8 53-41 

oy ROG CU 100 98-100 44 per cent. Deb. Stk., Red., Prov Certa. all pd.. 100 90-98 
British Westinghouse Elec. and Manuf. 6 per cent. Pref., British Columbia Electric Railway Co., Ord. Def. ........ 100 126-129 

215,001-375 000 ! E E ВУК 5 24-23 Ога. Prol. 5 0o «˙⁰mg ms 8 100 109.112 

— 4 per cent. Mortgage Debenture Stock .......... 100 85-89 ——— 5 per cent. Cum. Perpetual Pref. Stock.......... 100 105-108 
Brush Electrical Engineering, Ordinary, Nos. 1-105,751 2 4-9 —— 4, per cent. Ist Mt. Debes., Nos. 1-6,250, of £40each 40  ..101-105 p.c. xd 
Non. Cum., 6 per cent. Pref. .................... 2 14-13 ———- 44 per cent. Vancouver Power Deb............... 10 .. 9-101 
44 per cent. 1st Debenture Stock ................ 100 91-94 British Electric Traction, Ord. 1-300,000 & 60,001-90,000 .. 10 93-95 
-— 4) per cent. 2nd Debenture Stock. 100 78-81 — 6 рег cent. Cm Pl., 50,001-60,000 ................ 10 11-114 
Callender's Cable, Debent ureee ss. 100 109-111 - 5 per cent. Perpetual bebenture Stock  ........ 100 121-125 
rdinary A КГК e Г 5 104-114 44 per cent. диа Deb Stock .................. ꝗ 100 .. 99-101 
5 per cent. Pref. ................................ 5 585 Buenos Ayres and Belgrano Tram ꝗ 5 311/14 5 15/16 
Crompton and obo)... nen 3 13-1; ——— “А” 6 per cent. Cm. Pf., 1-40,000................ 5 as 8-53 xd 
5 cent. Ређепёцтгез.......................... 100 95-100 p.c. ' В” 6 per cent. Cm. Pf., 1-27,500 o 8 d мха 
Edison and Swan United, A" Shares, 1-99,261 .......... 3 18-1s xd 5 per cent. Deb. Stock, Rede.. 100 106 L 
©“ A” Shares, 01-017,139 ........ 5 -24 xd Prov. Cert., all paid .............. — 100 102 105 
5 per cent. Debentur esse. 100 Buenos Ayres Electric Trams., 5 p c. Deb. Stk., Red. .... 100 98-100 
per cent. Deb Stock, Red. .................... 100 25-90 Calcutta Tramways, 1-102268 ............................ 5 9-9» 
Electric Construction, Nos. 1 to 112, 10ãm: ...... 8 Yi 4, per cent. lst Deb. Stock, Red. ................ 100 107-109 
7 per cent. Cumu.ative Pref. .................... 2 là 8 Cape Electric Tramways, Nos. 1-480, ooohͤůu 1 lg là 
4 per cent. Perp. lst Mort Deb. ................ 100 92-95 City of Birmingham Tramways, 5 per cent. Cum. Pref. .... 5 33 43 
Ferranti Limited, d per cent 1st Mort. Deb. Stock, Red. 100 90-95 4 per cent lst Mortgage Dub., 1-3000 (1917) ...... 100 100-193 
General Biectric Company (1900), 5 per cent. Cum. Pref... 10 94-10 Colombo Electric Tramways aud Lighting, 5 per cent. 1st 
4 per cent. lst Mort. Deb. Stock ................ 100 96-100 Mu: e Debenture Stock, Кей. .................... 100 103-105 
W. T. Henley's Telegraph Works, Ordinary .............. 12 13 Cork El c Tramway and Lighting Co., Ordinary ...... 10 154-144 
4) per cent. Рге!егешсе.......................... 5 E4 ^d — — 6 percent. Cum Pref. .......................... 10 16 
44 per cent. Debentures ........................ 100 .. 109-111 4 per cent. Debentures .......................... 100 101-102 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 154-16 Dublin United Tramways (1896), Ord., Nos. 1-600000 ...... 10 134-144 
4 per cent. Рређепіцгев.......................... 100 99-1 6 per cent. Pref., Nos. within 1-60,0:0............ 10 15-16 
Parker, Thos., Limited, Ordinary ........................ 10 10-104 per cent. Mort. Debs., 1-3,000 Red. ............ 100 . 94-97 
Telegraph Construction and tenance................ 12 34-36 Imperial Tramways, Ordinary ........................ ꝗ k all. 18.19 
— —— $ per cent. Bonds .............................. 100 102-104 ` рег ш сш. ea FC Resa cute EE EE T à 11 j 
per cent. Deb. Stockkkkk˖kd . 
Eleetrie Lighting and Supply.— Isle of Thanet Electric panes and Lighting, 5 perc. 
Bournemouth and Poole, Ordinary ...................... 10 .. 124-128 Cum. Pref., Nos. 50,001-60,000........................ 5 82 
44 per cent. Cum. Pref., 7,501-15,000 ............ 10 .. 10-10, 4 per cent. lst Mt. Db. Stock, Red. .............. 10 .. 83 
6 per cent. Cum. Second Pref., 15,001-22,500 .... 10 .. 11-12 Kidderminster and District Lighting and Traction, Pref... 5 .. 5.9) 
44 per cent. Debenture Stock, Red............... 100 .. 106-18 London United Trys. (1901), 5 per cent. Cum. Pref......... 10 .. 38 
Bromley (кеп) Electric Light and Power Co. . 5 . 54-639 —— 4 per cent. Ist Mt. Db. Stock, Red. .............. 100 .. 1001 
—— 4, per cent. lst Debebture Stock, Red. .......... 100 .. 104-107 Madras Elec. Trams. (1904), 5 per cent. Deb. Stk , Rd. .... 100 103-105 
Brompton and Kensington, Ordinary .................... 5 . 9:10 Metropolitan Elec. Trams., Defd., 1, O00. 001-1, 514,010. 1 7/32 3/32 
— 7 per cent. Preference ................. ........ 5 . 94-10 5 per cent. Cum. pos Nag udo 000.......... 1 1-1 1/16 
Calcutta Electric Supply Corp., Ordinary, Nos. 1-60,000 .. 5 . -94 44 per cent. Deb. Stock, Red..................... 100 .. 106-107 
Nos. 60,001 80,000 i НДО 5. 9 Milwaukee Klectrio Rail and Light, e cent, 30-yr Cons. 
Cambridge Electric Supply Company, £10 Ord. — ........ 8 . 124 Mort. Bonds, 1925. 1-5, 500 and 7,001-8,000............ $1,000 . 104-108 
Central lectrie Supply, 4 per cent. Guar. | Deb. Bock. .. 100 105-108 Montag 1 Rail, Sterling 5 per cent. (Mort.) Deb., РЕ 
roes, est an ectric Su , iy Ze ee е 
Var do RN ы л: 5 TES — — Sterling 44 per cent. Deb., 1922, CI. 2000, ...... : 402104 
Az; per cent. Cum. Pref., - 0, 000 5 54.53 New General Traction, 6 рег cent, Cum. Pref., 1-10, OOO and 
— 4 r cent. Debent ure Stock, Red. 100 105-105 34,001-74,000 ‚ —ͤ— „6660 9 .. 4-14 
——— “City Undertaking,” 9050 c. Cum Pref., 1-40, 000 5 43-5 Oldham, Ashton, and Hyde Tramway, Ordinary .......... 10 12 
— ditto (1903) 40,001-80,000.......... 5 43-54 5 per cent Cum Pre. 10 94. 
Chelsea Electricity Supply .............................. 5 58 63 Perth Elec. Tramways (W. A), 5 per cent. 1 Mrt. Deb. Sk... 100 .. 104-1 
——— 4) percent Debentures ........................ 100 .. 109111 Potteries Electric Tractiun, Ordinary, 20 001-40,000........ 10 .. 8 
City of London, Ordinary... Fi 10 — là 5 рег cent, Cum. Pret, 120,000 V ic 39 
— Cum 6 6 „ „„ „ 66 „ „„ „ „„ „ „6 „ „„ ээ „„ е е 0 tock 6 2 6 2 6 6% %% %ñt2: %%% „ „%% ee ы 
——5 per Bent Debenture stok з ыс 100 124-1 South Lancashire Electric Traction and Power Company— 
44 per cent. 2nd Deb. Sta. Prov. Certs. (all pd.) . 100 104 106 ‚0600 Ordinary .............................. l a 1 
County of London Electric Supply, Ordinary ............ 10 10-10; £101,1 2 6 per cent. Preference .................. Da 1 
6 per cent. Cum. Pref .......................... 10 12 12 —— £597,170 4; per cent. Dcbenture Stock.. 100pc, .. 100 p. c. 
ip en nenen ee ge р 
— — 4} per on ntures v. Certs ........ = 
Edmundsons’ Electricity Corporation, Ordinary, 1-50,000.. 5 58-64 Electric Ballway s. 
6 per cent. Cum. Pref. .......................... 5 .. 64-68 Central London, Ordinary ................................ 100 . 91-95 
44 per cent. First Mort. Deb. .................. 100 . 108-110 4 per cent. Frei .. 100 .. 101-103 
Electric 14, & Traction Co, of Aut 6p.o. Cm.PL, 130000 5 .. — 243 — „ „ deferred soe 100 .. 8585 
— 9 per cent, Debenture Stock, оооооеозооооо зе 00 = 90 — ADL Deb. Stock (Prov. Script Certs., fully paid).. 100 e» 110-112. 
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Amount Amount 
Name. paid. eee Name, paid, Last price, 
City and South London, Consolidated Ordinary .......... 100 .. 40-42 Telephones. — £ £ 
——-— 4 per cent. Debenture Stock .................... 100 .. 107.11 
—— 5 per cent. Pref. Stock lll... 100 .. 118-121 National Telephone, Preferred............ V 100 .. 112-115 
— wae f ээ 9? 99 '95 «оозезезтзв»в „„ за өе ао ао 100 ee 117-120 Deferred Stock еоооовов асов ое зоав овое оововео ов осоо 100 ae 107-108 
— Ms A nc o) entendi se ori sade 100 .. 115116 6 per cent. Cum. First Prein . 10 .. 15-15 
Liverpool Overhead, 5 per cent. Pref. .................... 10 .. 10-104 b per cent. Cum. Second Pret.................... . 10 .. 12 
——— Ordinary, 1-50,000................................ 10 .. 24 —— 5 per cent. Non. Cum. Third Pret................. 8 
——-— per cent Mortgage Debentures, Red., 1-1, 700 — .. 31 per cent. Deb Stock, Бей. .................... 100 101 
Underground Rlectric Railways of London, 5 per cent. 4 per cent. Deb. Stock, Кей. .................... 100 .. 104-106 
Profit-Sharing Secured Notes q — . 391.1004 Oriental Telephone and Electric Company ................ i i rn 
Waterloo and City, Ordinary ............................ 100 .. 88-90 —— 6 per cent. Cum. Pref. .......................... 1 . 13/16-1 5/16 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Traffic Returns for I Miles of " 
— санае or single track Accounts for past year. Cost 
Line — per 
Ж # лү i | rae | TERN un буг NIC ANE: 
7 urrent Total | Passengers | Car miles | Pas- | Car ео е, 
Ending | 1905. | 1904. | Week. | “year. | 1905. 1904 Ending |, eceipts — Bis enger mile, — 
| £ £ £ £ £ N d. 2 d. 
Aberdeen Corporation Oct. 14| 1,308 | 1,289 |+ 18 — * 253 202 Мау 31! 64,071 | 15,530,351 | 1,379,723 |098 [1114 | 2,512 | 645 
Ayr Corporation » 14 217 197 ＋ 20 — 8 8 „ 15 14,328 3,516,580 355,945 1 971 1,820 | 16 
Barking Corporation — — — — ae TS „= — — em — x — Ta 
Birkenhead Corporation ........ » 15 971 | 1,015 — 44 — 581 23.53 233 | March 31| 55,025 | 11,145,531 | 1,309,903 |118 [1008 | 2,5580 605 
Birmingham Corporation ...... „ 14| 57 523 + 39 —. 2 2 „ 31 17,133 | 4,709,798 | 266,526 86 |145 | 8,866 | — 
Blackburn Corporation ........ 5» 1 959 859 |+ 65 + 958 2 24 „ 25 48,875 | 8,661,720 986,955 |135 [11 2,056 | 7°44 
Blackpool Corporation. -—— t. 662 6633 — 6 — 174 | 174 8 - = = = 3a өы 
Blackpool-Fleetwood Trams. » 14 335 340 |- S| — 810 163 164 Dec. 31| 31,846 | 2,325,677 579,264 3 28 13˙19 -— 7°27 
Bolton Corporation „ 19| 1,805 | 1,765 ＋ 100 + 1,975 | 40 58 | March 51| 95,765 | 20,205,196 | 2,161,130 115 1055 | 2,394 | 6°14 
Bournemouth Corporation ...... „ AL} 1,512 | 1,009 | + 505 — 1682|1682| „ 31| 55,276 | 10,058,288 | 1,121,623 |132 |1183 | 3,226 | 7-19 
Bradford Corporation .......... » 14 4,249 | 4,437 |- 187 — 96 77 „ 311250,085 | 47,108,000 | 5,055,392 | 1172 10 927 2,396 12 
Brighton Corporation .......... „ 15] 887) 39|- 521+ 74| 9| 9 „ 51| 50,559 | 11,321,160 | 1152,828 106 {10°48 | 2,914:8| 8014 
Bristol Tramway Company...... „ 15| 5,025 | 4,817 | + 2^8 — 51 514 Dec. 51|259,799 | 45,512,375 | 6,127,135 — — Е = 
Burnley Corporation „ 7| 1,218 | 1,140 |+ 78 — 10 1060! March 511 — — = 1:52 |1056 | 2,768 | 8318 
Burton Corporation » 19 237 323 |— 27| — 1,168 84 8L | „ 31 17,950 | 3,878.269 454,082 |107 |921 | 2,068 | 6°76 
Cardiff Corporation HET CENE IDE „ 7 1,945 1,994 + 21 + 254 26+ = a 31 112,209 | 24,134,363 2,770,049 112 9°72 3,782 9-44 
Carlisle Tramways Company ....| ,, 14 181 181 — - bos 85| 85| Dec.31| 10,713 | 2,935,002 859,756 — |7414 — | &18 
Central London Railway ........ „ 14 6,731 | 6,781 |- 50| — 1,909 6 6 |o» 31/347,588 | 44,875,547 | 1,281,214 |186 |65-10 | 57,951 |55°80 
| 
City and South London Rallway.| „„ 15 2,578 | 2,556 |+ 42 — 551 61 Él Cu Ж 255: 41] = cm — - 
Colchester Corporation ........ — — — == = 7 7 28 ж — Ed сағ ER — T 
Cork E. T and L Company ....| ,, 12 171 479 — 8 + 79 | 15| 15 „ 31 24,895 | 5,814,376 882,256 1˙01 | 6:64 4°69 
Darwen Corporation ............ Sep. 1 250 251 | – 1| + 242 | 7:235 | 7:25 | March 310 — — ec аы = = 64 
Dover Corporation — — — — — 44 4) „ 31| 11,250 | 2,853,200 284,343 94 |949 | 2,500 | — 
Dublin and Lucan Electric Ry...|Oct. 13 125 131 |— 8 + 254 6j 63 Dec. 3. 6,358 402,511 110,758 | 3°79 |1378 942 | 7°35 
Dublin & District, Tetris m is| 88 чы 16 — 47 | 46 „ 310257, 89 | 50,050,949 | 7,077,372 |128 |907 | 5,691 | 555 
Dundee City Tramways .. ..... |o» 11 1,03 972 | + 172| + 856 23 25 May 15| 44,695 | 11,611,525 933.006 90 [1:49 1,945 | 7 13 
East Ham Corporation. » 14 773 644 |+ 129 + 2,497 | 23 25 | March 31| 36,652 | 13,689,658 863,816 64 |10"18 | 2,994 | 679 


Glasgow Corporation „ 14 | 15,915 | 14,£65 | 41,550 | +15,774А 1443 | 143 May 31/756,480 195,767,519 [17,915,595 — |1012 — — 
Gloucester Corporation — p — — — 9 54 ыл an — а т fe а= x 
Halifax Corporation Seb. 70 1,805 | 1,618 | + 185| + 1,781 | 354 | 33 | March 31| 74,019 | 17,899,642 | 1,540,707 — {11°53 | 2,085 | 8556 
Huddersfleld Corporation ...... Oct. 14| 1,348 | 1,269 |+ 79 + 1,0077 | 35 | 35 „ 31| 69,938 | 12,838,150 | 1,666,268 124 | 9°71 | 1,923 | — 
Hull Corporation » 14| 3,317 | *34|— 27 + 575 | 27 | 25 „ 511112,651 | 27,102,921 | 2,910,698 | 1 9°29 — |5642 
Ilford Corpor.tion .............. = — — — — = 104 » a — — dm — — — — 
Ilkeston Corporation mH 112 128 — 16 — 741 = g 2 = = РР — — = — 
Kirkcaldy Corporation .......... „ П 200 215 | - 15 — 74| 74 May 15 12,201 | 3,632,855 432,336 ‘7751/6519; — | 7649 
Leeds Corporation „ 14| 5,832 | 5613 |+ 219| + 5,517 | 89 89 | March 25/298,233 | 64,223,656 | 7,121,038 |1:10 |10402 | 3,351 | — 
Leicester Corporation .......... „ 14, 2,295 | 2,000 | + 2% Es 42 | — Dec. 31| 26,011 | 12,039,252 | 1,229,507 1 979 | — | 482 
Liverpool Corporation .......... „ 7 10,629 | 10,724 | - 95 — _ |103 | 103 „  31/547,625 116,642,565 |12.166,419 — | — — — 
Liverpool Overhead Railway ....| „ 15 1,444 | 1,455 | — 9 - 863h) 657| 6:57| June 30 81,302 | 11,171,865 | 1,024,275 — — — 
London County Council ........ Sep. 30 | 14,558 | 13,641 | + 917 | +67,656 TIS Pi ke at = x - c ЧЕ ға 
Lowestoft Corporation .......... = — — = == 6 54 | Sept. 350 14,511 | 3,128,867 359,435 |108 | 9:68 | 2,638 | 648 
| 

Maidstone Corporation ........ Oct. 12 117 131|- 14 ча | 4 2 — 4,740 850,121 112,227 |133 |1013 | 2,370 — 
Manchester Corporation ........ „ 14 | 12.564 | 12,149 | + 415 | 415,195 | 149 | 1314 | March 31/631,956 |126,900,875 |14,123,124 |119 [1075 | 4,299 | 699 
Metropolitan District Railway..| , 15| 7,557 | 7,029 |+ 538| - 2,172 | 4" | — Sat лз аў LA A р} us у 
Metropolitan Railway ..... „ 15 17,643 | 17,591 | + 52 + 185 | 70, — E — 2- | = 2 A а | — 
Nelson Corporation ег: 129 1.1 ti 3877] — | 8g „ 31 6,159 | 1,992,647 206,358 82 | 74 | 2239 | — 
Newcastle-on-Tyne Corporation. „„ 14| 3,698 | 3,655 |+ 65 + 5,045 | 50 | 45 „ 31197,849 | 45,069,934 | 4,526,152 |107 |10:98 | 3,957 701 
Newport (Mon.) Corporation .... — — — | = — | 32 32 — - к, | si — = — 
Oldham Corporation „ 15| 1661 | 1.194 | + 467 | 413,000 | — 34 „ 25 65,553 | 13,466,245 | 1,504,740 |116 [1045 | 1,886 | — 
Portsmouth Corporation ........ „ЛА! axes | 1706]|- 2| — — 29 „ 51] 95,702 | 19,625,329 197,499 117 |11:65 = = 
Reading Corporation. — = — — | — == 334 „ à| — = = — — ER = 
Rochdale Corporation „ 14) 822 378 | + 444) — | 6| 44 „ 51, 14,881 | 2837110 | 386,517 |124 | 9°24 | 1,102 | 792 
totherham Corporation = an 472 444 |+ 28 — | 9j 73 „  $l| 23,569 | 5,251,472 595,054 107 | 953 | 2,612 | 749 
Salford Corporation ............ | » 16 4,075 | 4008 |- 3 — 70 — „ 91214,11i | 39,213,560 | 4,884,590 | 1°28 |1029 — — 
Scarborough Tramways Co. .... — = - — — =. 4, — RE FM 25. 0 = с ЄР 
Sheffield Corporation .......... „ 15 4,733 | 4,571 |+ 162 + 6623 | 653 | 524 „ 25 240,565 | 65,952 283 6,049 899 905 | 9:543 | 3,653 | 6:477 
Southampton Corporation.. „ 1l 916 948 |- 3. — 514 =) 18 „ 31 49,365 9,294,771 1,108,369 |1:27 11 02 — 783 
Southend-on-Sea Corporation — = – | = = T 9 t oI 2 = | E ШТ МР =_ Ах 
Stockport Corporation .......... : 18 780 489 | + 291 — нЕ 104 „ 31 — c dod * = s — 
Sunderland Corporation | » 8 1,224 | 1,201 |+ 25| + 88120 20 „ 31) 64,858 15,364,463 | 1,495,685 | 1:004 |10:36 — 6°37 
Swindon Corporation .......... aid 18 {| = — — E 4 „ 31 4,937 | 1,315,757 102,751 |087 [1155 | 1,571 
Wallasey U. D Oo... „ M| 715 710 |+ 5|-4 655 1185 105 „ 51 38,768 | 7,412,881 | 778,851 |130 [11-94 | 3,271 | 154 
Warrington Corporation ........ — | = — — — | 74 ali „ 31| 17,057 4,418,225 403,365 — 9:85 vie 6:53 

| | | | 
West Ham Corporation ........ „ 12 2,023 | 1,083 |+ 940 = 46 | 862 „ 3| — |15775.742 | 1,237,165 КЕ, ЧА > 
Wolverhampton Corporation.. „„ 11 773 — | — ES ES 74 „ 31 36,757 | 7,666,786 | 809,508 — [10898 

| | 


| | 
— 


Including steam trains. f And 96 mil of interlacing track. a Train mile. b Per mile of single track. X Half- year's figures, 


So as 5 


TIE ELECTRICAL ENGINEER, OCTOBER 27, 1905. 


BIT 


NOTES. 


The Franklin institute.—We have received the 
October number of the Journal published by the Franklin 
Institute, Philadelphis, and among the contributions are 
papers on The Alternating-Carrent Generator,” by Mr. 
David B. Rushmore; ‘Sanitary Protection of Water 
Supplies,” by Mr. Kenneth Allen ; and a second instalment 
of the article on Mica and the Mica Industry," by George 
Wetmore Coles. 


Obituary.—Members of the Institution of Electrical 
Engineers and all other friends of Mr. F. H. Webb, its 
late secretary, will be sorry to hear of the sad loss sustained 
by him on Monday last, when Mrs. Webb passed away 
quite suddenly. We are quite sure that the sympathy of 
their friends will go out to Mr. Webb and the family in 
this their hour of trial The funeral will take place at 
Hampstead to-morrow at two o'clock. | 


American Physical Soolety.—The issue for October 
of the Physical Review contains articles on the '' Specific 
Heat of Gases at High Temperatures,” under the joint 
authorsbip of Mr. L. Holborn and Mr. L. W. Austin; 
‘The Quadrant Electrometer as used for Measuring 
Carrent” and “The Luminescence of Sidot Blende,” by 
Mr. E. L, Nichols and Mr. Ernest Merritt, together with 
the first instalment of an article on The Joule-Thomson 
Effect in Carbon Dioxide." 


Electric Mining Rules.—Wse have received from 
Messrs. W. T. Glover and Co., Limited, of Manchester, a 
handy little book containing some regulations and data 
which cannot fail to be of use to those interested in the 
application of electricity to miaing. The first part deals 
with the rules to be observed in the mine, and is followed 
by the report of the commission which sat to inquire into 
the use of electricity in mines. Namerous illustrations of 
joint-boxes, fittings, otc., suitable for this class of work are 
also given, and together with other data and notes on 
cables sections and mining cables form an important 
feature of this interesting booklet, which should be acquired 
by all who are concerned with electrical work in mines. 


Wireless Telegraphy.— We mentioned last week 
that two ships of the Aberdeen line had been fitted 
up with an apparatus for wireless telegraphy. There are 
evidences of the extension of the system in many directions. 
The latest town to have a station installed is Norddeich, in 
Germany, on the North Sea. The area covered by its 
operations will have a radius of over 900 miles, and will 
include Germany, Austris, Switzerland, France, Great 
Britain, and Denmark, as well as the greater part of Italy, 
Sweden and Norway, and portions of Spain, the Balkan 
Peninsula, and Russia. The station is being equipped with 
the Telefunken system by the Wireless Telegraphy Company 
of Berlin, and will have towers nearly 60 yards high. It 
is expected to be in working order early in the coming 
year. 


Radium.—As a result of experiments, an interesting 
discovery has been made by Mr. F. Soddy which furnishes 
new evidence in support of the now generally accepted view 
that one element can, under certain conditions, be trans- 
formed into another. A solution containing over 2lb. of 
uranium nitrate was freed from all radium that it contained 
by repeated precipitation, and was then kept for 18 months 
in a closed bottle. It was examined from time to time, 
and was found to have gradually acquired the power of 
emitting an emanation absolutely identical in characteristics 
with that given off by radium. Hence the conclusion was 
arrived at that the uranium was very gradually transformed 
into radium, though only traces of the latter substance 


were present in the solution at the end of the period of 
observation. | 

Italian Government and Wireless Telegraphy.— 
The Italian Government, in inviting tenders for work at 
Coltano Station, have definitely embarked upon the 
Marconi system of wireless telegraphy by refusing to 
permit compulsory exchange of messages between it and 
other systems. In a letter to Mr. Marconi, the Minister 
of Posts and Telegraphs says that the Ministry, in thue 
putting into execution the Bill twice approved by Parlia- 
ment, is also convinced of the value of the conditions 
entered into and also grateful to the illustrious Italian who 
generously conceded to his country the use, without com- 
pensation, of the extraordinary fruits of his genius. 

Books Received.—' Berechnung und Ausführung 
der Hochspannungs-Fernleitangen," by Carl F. Holmboe 
(Julius Springer, Berlin. 3s). This little work deals with 
the transmission of high-tension current over long distances 
applicable to railways, telegraphs, and telephones. It is 
primarily intended for students in higher technical schools 
and for those already in practice who wish tc instruct 
themselves in alternating-ourrent work.—'* The Mechanical 
World Pocket Diary and Year Book for 1906" (Man- 
chester. 63.net) We have recolved the ninetoenth annual 
issue of this pocket book. A large amount of new matter 
has been introduced, and a section is devoted to an accoant 
of the steam-turbine, specially prepared by Mr. R. M. 
Neileon. The book retains all its old features, and, together 
with the new sections introduced, should be serviceable to 
the engineer. 

Institution of Civil Engineers —The usual reminder 
card giving the list and dates of the meetings of the 
institution has been issued to members. The institution 
will commence its eighty-seventh ssion on Nov. 7, when 
the president, Sir Alexander R. Binnie, will deliver his 
inaugural address, and this ought to prove exceedingly 


‘interesting, for the president is one of those engineers 


whose experience is very extensive, and he has consistently 
been successful. Among the subjects which will be brought 
forward in papers during the session for instruction and 
discussion will be Waterways in Great Britain,” The 
Widnes and Runcorn Transporter Bridge,” The Steam- 
Turbine,“ Heat Economy in Factories,” “The Railway 
Gauges of India,” The Outer Barrier, Hodbarrow Mines, 
and The Heysham Harbour Worke.” The dates when these 
particular papers are to be read will be announced, as they 
are sottled, in the usual way. 

Wireless Telephony.—Experiments with a view to 
working out improvements on the present system of wireless 
telephony and telegraphy will be taken in hand in America 
by Dr. О. T. Cruikehank and Mr. Thos. F. Jack as soon as 
the appsratus which the latter has prepared can be installed. 
Mr. Jack has been working for several years on a system 
of wireless telephony, and bas completed all his experi- 
mental instruments and apparatus. Receiving instruments 
will be located on the tops of the houses of each of the 
experimenters, which are situated one-eighth of a mile 
apart, one of them being 300ft. higher than the other, and 
messages will be transmitted by wire to a room in one 
of the houees. The only progress made so far with wireless 
telephony was by an electrician who, by talking into the 
shunt field of a direct-current generator, using an ordinary 
telephone appliance, was able to transmit sound 10 miles. 
Mr. Jack has succeeded in constructing an entirely different 
system from the one described above. 

Bangalore.—A difficulty has arisen as to the provision 
of supply of current for lighting in Bangalore, which 
reveals the absurdity of the divided control of supply over 
certain areas. An electric lighting installation was recently 
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opened in the city, which receives its current from a local 
sub-station, the sub-station depending in turn on the 
generators at the Sivasamudrum works at Cauvery Falls. 
The adjacent civil and military station is illuminated at 
night by oil lamps. The question arises as to who will 
undertake the supply. The Mysore Government are pre- 
pared to sell their surplus power in bulk to either the station, 
municipality, or to a local supply company, did such exist. 
Private enterprise, however, holds aloof from this field, and 
. the municipal authorities have so far taken no aotion in 
the matter. It is probable that some time will elapse 
before a settlement will be arrived at, consequently the 
inhabitants will be put to no little inconvenience in having 
to wait for the electrical illumination of their streets and 
bungalows. 

Ice in Water-Power Plants.—A device used by 
the Ottowa Electric Company for keeping ice off the racks 
in water-power plante was described at a recent convention 
of the Canadian Electrical Association. It was designed 
by Mr. W. H. Baldwin, superintendent of the hydraulic 
works of the company. The ice rake consiste of a metal 
rake attached to a wooden beam about Sin. square aud 
_ 20ft. long. To this rake an up-and-down motion is given 
by means of a small motor. This motion causes the rake 
to scrape the ice rack from top to bottom and from bottom 
to top, the lever being balanced so that gravity keeps the 
rake in contact with the rack. The rake and driving motor 
are mounted on a small truck running on a track at the top 
of the platform. The rake travels up and down at the rate 
of 100ft. per minute. Power is transmitted to it from the 
motor through friction cones, bevel gearing, and a chain 
and grooved wheels, the chain being fastened to the rake 
beam. We are indebted to the Electrical Review of New 
York for the above description of the device, which was 
communicated to the convention by Mr. A. A. Dion. 

Electric Wires and Fires.—It is usual in the case 
of a fire whose origin is not easy to determine to suggest 
that the electric wires wore the cause. At Bridgewater 
House, which was recently the scene of a great conflagra- 
tion, a conference was held with the concurrence of the 
Commercial Union Fire Office, attended by Mr. Phipps, 
(secretary to the owner of the house, Lord Ellesmere), the 
consulting electrical engineers (Messrs. O’Gorman and 
Cozeus-Hardy, represented by Mr. O'Gorman), and Messrs. 
Hancock and Rixon, to whom the electrical wiring had 
been entrusted, with a view to inquiring into and deter- 
mining the cause of the fire. It appears that internally- 
iasulated screwed steel conduit had been used; that there 
was absolutely no damage to the steel conduit ; that there 
had been no arcing and no wires melted inside the conduit ; 
and that the roasting given to the rubber had been caused 
by external heat. It was agreed that electricity could not 
have been the cause. On the other hand, a lead gas-pipe 
which was found in a partially melted condition near the 
fireplace is thought to have been the probable cause of the 
fire. A minute gas leak occurring near a ventilating duct 
_ which was also discovered in the floor would cause no 
smell of gas, but if ignited would slowly melt an ever- 
increasing hole in the lead tube, and eventually a full blast 
of lighted gas playing on the timbers would easily account 
for the fire. 

Lucknow Electric Tramways.—aA license has been 
granted by the municipal authorities to the British Eastern 
Electric Power Company sanctioning the construction of an 
electric tramway within the Lucknow municipality. The 
tramway is to be 3ft. 6in. gauge, and is granted subject to 
the usual conditions being complied with. The maximum 
speed permitted is not to exceed eight miles per hour on 
Írequented thoroughfares. One of the clauses in the 


agreement provides that, subject to confirmation by the 
Local Government Board, the company may manufacture, 
supply, and distribute electric power within the municipal 
limits for house and street lighting, together with the right 
to construct buildidgs, erect machinery, lay electric cables 
and wires, either overhead or underground. The Municipal 
Board has also the right to require the licensees to supply 
current for lighting the roads along which the tramways 
run at 5 per cent. less than the price charged to ordinary 
customers. The lamps and posts for this purpose are to be 
erected at 5 per cent. less than the market price charged 
for this class of work. The price to be paid by the 
company to the municipality for the privilege of working 
the tramways is to be one-fourth of the amount exceeding 
5 per cent. of the revenue upon the capital outlay. The 
agreement stipulates that the original outlay of the company 
shall be ascertained on the completion of the construction 
of the tramways, and additions shall from time to time 
be taken into account, In addition to the outlay, a fair 
proportion shall be charged for wear and tear and deprecia- 
tion of rolling-stock in estimating each year’s profits. 


Municipal Electrical Engineers.—Strong repre- 
sentations are being made to the Local Government Board 
with a view to inducing that body to allow the expenses of 
delegates attending conferences of the Manicipal Electrical 
Association and similar institutions. The matter has been 
taken in hand at the instigation of the St. Annes-on-the- 
Sea Urban District Council, in consequence of the district 
auditor having disallowed the expenses of their electrical 
engineer attending the conference of the above-named 
society, and having signified his inability to allow such 
payments in the future unless the association received the 
official recognition of the Local Government Board. The 
councils consider that it is highly desirable for the chair- 
men of their electricity committees and their chief engineers 
to attend the annual conferences of the association, as much 
benefit accrues to local authorities consequent upon being 
represented at the deliberations of the society and perusing 
its various publications. Having regard to the great 
importance which attaches to the efficient and economic 
working of municipal electrical systems, and the vast 
sums of public money absorbed therein, it is essential 
that facilities for intercourse between those concerned 
with the management of the electricity departments 
should be fostered. Iu view of the fact that the expenses 
incurred by delegates to conferences of the Urban District 
Councils’ Association is refunded, it is only right that 
similar treatment should be meted out to the representa- 
tives of the Municipal Electrical Association, The Urban 
District Сопасії of St. Annes are approaching the various 
municipalities interested, and the Electric Lighting Com. 
mittee of the Stepney Borough Council have signified their 
hearty approval. 


Electric Railways in Japan.—The completion of 
the war and the subsidence of the excitement which 
attended ite termination once again brings into prominence 
the social and domestic policy of the ccuntry, which during 
the period covered by the war was eclipsed by its imperial 
policy. Notwithstanding the fact that the minds of states- 
men and of the populace have been absorbed in the opera- 
tions of the military and naval forces, we find that the 
internal development of the country still continues. The 
American consul at Kobé (Mr. Sharp), in a report to his 
Government, announces that Japan is already adopting a 
system of electric tramways, and gives details of the new 
road recently opened between Kobé and Osaka. He says 
that the opening of the Hanshin Electric Railway between 
Kobé and Osaka marked a great advance in electric traction 
in Japan, it being the first line constructed to connect 
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two large cities. The railway is operated by the electric 
overhead trolley system, with 1, 600 kw. power, and 
covers a little more than 19 miles. There are in use 
at present 18 cars, which were made by the Nippon 
Sharyo Seizo Keisha, of Nagoya, Japan. The cars are 
well made, and have a seating capacity of about 50 each. 
The line is divided into four sections, the fare on each 
section being 11d., these being subdivided into 3d. journeys. 
All told there are 30 authorised stopping places between 
the termini, stops being made only when passengers wish 
to get on or off the cars. There has been much speculation 
аз to whether the new competing service will not greatly 
affect the traffic between Kobé and Osaka, on the Imperial 
Government railway. Besides the difference of fare, which 
is 5d. on the tram and 84d. third-class and 28. first-class on 
the steam cars, the electric cars run every 12 minutes, 
against every hour on the steam railway, and have 30 
stopping places, as against three. The average time, how- 
ever, is about an hour and a half—about half as long again 
as the time occupied by the steam cars. On the whole, it 
is more than probable that the new line of cars will cause 
a very considerable diminution in the receipts of the Govern- 
ment railway between the two cities. The amount of 
paid-up capital in the company is £148,500. 


Electrotherapeutics. — The measure of progress 
which has been made in the various applications of 
electricity for the prevention and cure of disease in 
America, can be pretty accurately gauged from the pro- 
ceedings at the annual meeting of the American Electro- 
therapeutic Association held recently in New York. The 
reports of the various committees gave evidence that the 
aseociation’s work is well organised, whilst the papers read 
were of a high order of merit. On the matter of intro- 
ducing electrical methods in the treatment of cancer, Dr. 
George Betton Massey asserted that as a result of analytic 
atatistics relating to cancer & much larger proportion than 
is commonly supposed could be treated by this mode. For 
the early stages of cancer he recommended mercuric 
cataphoresis, and for cases difficult of access the X-rays. 
In his experience, since 1895 about 20 per cent. of 
cataphoretic operative cases had been improved by the 
treatment. Dr. Amédée Granger in his experience for 
cataphoresis on the mode adopted by Dr. Massey used 
currents varying from 200 to 700 milliamperes, the 
treatment lasting in some cases for 1 hour and 40 minutes. 
It was found that sudden changes in the strength of the 
current had a stimulating effect in the cases of feeble 
patients. Dr. Fred Harris considered The Practical Uses 
of the Sinusoidal Current,” and described an apparatus 
designed in 1893 by Dr. A. E. Kennelly which generated 
a high-frequency, high-potential current. This apparatus 
had 12 primary and 12 secondary rotating coils, and when 
driven at a speed of 4,800 revolutions a minute gave 1,900 
alternations a second. The current was controliable both 
by regulating the speed of the motor and by putting resist- 
ances in the alternating circuit, and it gave much better 
results than other forma of electricity. From his experiences 
with radium in treating for diseases of the nose and throat, 
Dr. Freudenthal was able to relate two positive cures in 
the case of diseases of the larynx by the application of 
10 milligrammes of radium put up in an aluminium tube. 
Among the other contributions were papers dealing with 
the preparation of Radioactive Water, by Dr. W. J. 
Morton; The Kelative Action of the Röntgen Ray and 
Light upon the Enzymes, and their therapeutic signifi- 
cance,” by Dr. E. C. Titus; and “Radiant Energy and 
Ionisation, by Dr. W. J. Herdman. An interesting 
varlety of electrotherapeutic apparatus was also exhibited 
at the meeting. 


Telephony.—The series of lectures arranged in connec- 
tion with the Electrical Exhibition was brought to a close on 
Friday last, when Mr. L. Gill gave an interesting address 
on “ Telephones ” at the Olympia. There was a very large 
audience present, over which Mr. Preston presided. Ina 
popular discourse, destined to make more generally known 
the workings of the present-day telephone and the methods 
by which rapid communication is obtained, the lecturer 
explained the evolution of the transmission of waves set 
up in speech, from the old toy telephone to the mechanical 
process which, for commercial purposes, is now worked 
electrically. The transmitter, a sensitive electrical valve, 
which when at rest is supplied with a steady current of 
electricity, but immediately any sound occurs in its vicinity 
the strength of the current is varied proportionally to the 
sound, both as regards the character of the sound and as 
regards loudness. For signalling or speaking, the connec- 
tions are changed automatically by a switch which is 
generally made in the shape of a hook on which to hang 
the telephone. When the hook is up the transmitter and 
telephone are in circuit, when it is down the bell ів 
in circuit, and with the bell is the condenser which 
allows the alternating ringing currents to pass, but 
will not allow the steady signalling current to pass, 
To describe the magnetic field which exists round the wire 
that conveys the current of electricity, a number of illustra- 
tions were shown upon the screen. The electromagnet is 
attached to the poles ofa permanent magnet. The strength 
of the magnet is varied by the current in its coils, and the 
diaphragm, in order to reproduce speech, must very closely 
follow the rapid variations of the electrical current. In 
ordinary conversation, the movement of the diaphragm, too 
and fro, is about > „mm, The current is in a series of 
waves, and not a steady current as for electrio lighting, 
The current in the telephone circuits is not of the same 
strength in all parts of the circuit. A guttapercha-covered 
wire is economically quite impossible, except under very 
special conditions, mainly because it would require the 
wires to be separated by very thick walls of insulating 
material. Paper and dry air have been found to give 
good results, and telephone cables are now generally made 
in that way, a detailed description of which was given with 
illustrations. The telephone is not supplied from a main 
like the electric light, but is connected by a separate pair 
of wires with the exchange. The operations of the switch- 
board and connecting and disconnecting apparatus were 
also described in such a way as to make the audience 
familiar with the internal workings of the telephone 
exchange. The illustrations did much towards thir end, 
whilst the quiet attention which attended the discourse and 
the hearty applause which marked its termination, manifested 
the keen interest taken in it by the large assembly. 


London Trafic Commission —In continuation of 
our observations ou the report presented to the Traffic 
Commission by the Advisory Board of Engineers, made in 
last week's issue, we note the emphasis with which attention 
ie directed to the loss of money and time which annually 
occurs in London from lack of travelling facilities, and 
notice is directed to the possibilities of facilitating travelling 
by the introduction of motor omnibuses. Figures are given 
to show that the speed of these vehicles compares favour- 
ably with that of tramcars, and is materially faster than 
that of omnibuses drawn by horses. If they should come 
into general use, the speed of the present omnibus service 
will be greatly improved. The Advisory Board consider 
that if the vehicles can be economically worked, they will 
have an important bearing upon the transport of passengers 
in London, and may affect the consideration of railway and 
tramway policy. The problem, so far as congestion is con- 
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cerned, is reduced to the question whether omnibuses or 
tramcars are the more convenient way of conveying traffic 
in a public street. The advantages of the tramoar over 
omnibuses drawn by horses ie acknowledged, but the ques- 
tion of motor omnibuses versus electric tramoars is still open 
to controversy. The engineers state that the tentative work- 
ing in London of motor omnibuses within the past 12 months 
distinctly indicates that a rate of speed can be maintained 
by them which compares not unfavourably with the speed 
of electric tramcars in similar thoroughfares. Speed, 
however, is not the only consideration; the rapid 
depreciation of the motor omnibus consequent upon the 
wear of tyres and the charges for renewals cannot but 
handicap it in its opposition to the electric tramway. The 
chairman of the London Omnibus Federation, Mr. J. C. 
Pound, expressed himself to the Royal Commission as 
hopeful and even confident as to the successful introduction 
of the motor omnibus in London, and of ite being able to 
compete with the electric tramcar. The engineers are of 
the opinion that the time hae not arrived for a definite 
judgment to be formed as to the practical and financial 
prospects of the motor omnibus in London, and of its true 
position in a system of rapid transit relatively to 
the electric tramcar. Whatever may be the result 
eventually arrived at, however, the engineers remain 
unshaken in the belief to which we directed attention last 
week—viz., that the recommendations made as to routes 
and widening of the streets must remain unaltered. Three 
of the fandamental deficiencies in London tramways are: 
lasufficient mileage; the stopping of existing lines short of 
“ points of destination“; and dead-end terminals, setting 
up congestion in the streets. To remedy these, it would be 
necessary to give effect to the Commissioners’ suggestion 
for the construction of adequate extensions. It is recom- 
mended that junctions should be avoided, and the traffi: 
resolved into two components so as to preserve through 
running in both directions, by carrying each line of each 
system all across the lines of the other system. On the same 
principle it is advocated that the tramways should pass the 
stations of the underground railways whenever postible, so 
as to afford greater freedom of interchange for those who 
wish to avail themselves of a faster mode of conveyance in 
travelling more than a short distance. 


Sunday Cars.—The question wbether or not cars 
should be run on Sunday is again to the fore in several 
centres, and is being hotly debated both in tbe council 
chambers and through the medium of the local Press. 
Most public authorities, recognising the claims of utility, 
have sanctioned the running of Sunday cars. That the 
same catholicity in treating this question is not universal, 
is evidenced by the reports which from time to time reach 
us from the various localities. The Town Council of Perth 
were recently called upon to decide whether or not the 
electric car service should be continued on Sundays. The 
principal considerations which impelled theobjectors were the 
desire for the diminution of Sunday labour and the solicita- 
tion for the welfare of the tram workers, who, it was urged, 
were entitled to a rest on Sanday. Against this it was 
contended that the general convenience of the public 
should be studied first, and that the withdrawal of the cars 
from the streets on Sundays would inflict great hardship on 
those who have occasion to use them. To the majority of 
people the trams are the only means of transit, and to 
deprive them of this, without interfering in any way with the 
privileges enjoyed by those who are able to afford the luxury 
of private carriages, would Ъз a grave injustice. Fer our 
part, we fail to see in a service of Sunday cars the violation 
of any moral principle or religious sentiment. There is no 
denying the purity of the motive which prompts the movers 
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of the Sabbatarian movement, but at times the zsalots 
among it are altogether incapable of appreciating their incon- 
gruities, or of perceiving the mischief likely to be wrought 
by their narrow-mindnets. Even were their efforts successful, 
the amount of Sanday labour would not be diminished to 
any sppreciable extent, nor is there апу evidence that 
church-going will iacrease or that the religious sentiment 
become more profound. If а diminution of Sanday labour 
is desirable, iv should be sought in directions where it is 
obviously unnecessary, and not where its effects would be 
detrimental to the interests of the public, for whose use 
and convenience the system is destined. This is a point which 
is constantly being overlooked by our paritannical adminis- 
trators, who imagine that in virtue of their publio office they 
are charged with the guardianshipof public morals, which can 
only be advance] through a particular cult. The necessity 
of withdrawing the Sunday car service need not be resorted 
to in order that employéa may be assured of а day of rest. 
Those who are employed in towns where the Sanday 
service is in vogue do not work a greater number of hours 
per week than those employed elsewhere, for by adequate 
staffing and jadicious working arrangements this is obviated. 
The suggestion to decide this contentious question by taking 
a plébiscite ів not one likely to prove efficacious if acted 
ороп. The majority of electors cannot be roused from 
their state of apathetic indifference to exercise their 
franchise so that the issue of the vote shall be an adequate 
reflection of the opinion of the electors. But all who use 
the cars have not the privileges of citizenship, hence a 
representative decision could not be forthcoming. Ia this 
utilitarian age it is impossible to give way to sentiment, 
or to be guided by ideas which have long been outgrown. 
Is would be better were our civic fathers to admit the hard 
facts of the day, and, instead of endeavouriog to abrogate 
public privileges, to extend as far as is in their puwer, 
facilities for rest and relaxation ia accordance with the 
popular idea. 


Magnetic Properties of Iron —The Proceedings of 
the Royal Society of Edinburgh contain a paper by Mr. 
James Russell, which gives some conclusions arrived at as 
a result of experiments conducted by him with one sample 
of transformer iron (in zaro magnetic field), demagnetised 
by decreasing reversals of co-directional and transverse 
forces, and also by annealing. In previous communications 
there were established the magnetic aeolotropy of iron 
demagnetised by decreasing reversals of co-directional and 
transverse magnetising forces and of iron left transversely 
magnetised, whilst it was further shown that iron and 
nickel demagnetised by decreasing reversals of a directional 
force develop an induction component at right angles to 
the subsequent magnetising force, which tends to dissppear 
as saturation values are reached, when the angle between 
these two forces is either Odeg. and 90deg. The experi- 
ments have determined the presence of the following pro 
perties in the sample of iron experimented upon: perme- 
ability, retentivity, coercive force, and energy loss due to 
hysteresis. In regard to permeability, annealed iron, 
owing to the gradually diminishing range of magnetic 
change, the permeability of the iron is decreased. In 
demagnetised iron, on the other hand, one-half the magnetic 
change of induction produced by the first, or the tenth, 
or the hundredth reversal is always greater than that pro- 
duced by the first application of a given magnetising force. 
In other words, the permeability of the iron is increased. 
When the values are low, annealed iron is leas permeable 
than iron demagnetised by a co-directional force, but more 
permeable than iron demagnetised by a transverse force. 
When the value of 1:8 C.G.S. units is exceeded, annealed 
iron is more permeable than iron demagnetised either by & 
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co-directional or by a transverse force. Reversals of the mag- 
netising force modify the molecular condition of annealed 
and demagnetised iron, so that under like conditions 
annealed iron is more permeable for low values than trans. 
versely demagnetised iron. In regard to retentivity, 
measurements have also been made on the withdrawal of 
the magnetising force sfter its first application, and the 
results show that the curves of residual magnetisation so 
obtained accentuate the relative differences which exist in 
the induction curves under the co-directional, transverse, 
and annealing conditions of demagnetisation. From the 
hysteresis loops, the same result obtains when the residaal 
demagnetisation is measured on the withdrawal of the 
magnetising force after it bas been reversed 200 times. To 
ascertain the coercive force, the iron was carried through 
віх sets of cycles between the positive and negative limits. 
It was found that the curves of each set of cycles cross 
the horizontal axis and each other at the same point, and 
that, consequently, the negative values are required to 
reduce the iron to zero magnetisation from equal positive 
values of induction, whether the iron has been demagnetised 
by а co-directional or a transverse force or by annealing. 
The coercive force of the iron, therefore, appears to be 
abiolutely independent of the molecular condition impressed 
upon the iron by these three methods of demagnetisation. 
Regarding hysteresis lose, differences which exist between 
the three hysteresis loops for each set of cycles, having the 
same maximum values of indaction, are more easily described 
as relative differences of shear. The areas of the three 
curves appear to remain the same so long as the maximum 
induction is the same. The conclusion is, therefore, arrived 
at that the energy dissipated as heat when the iron is sub- 
jected to сусе alternation between positive and negative 
maxima is not affected by demagnetisation, by co-directional 
or transverse forces, or by annealing. The above summary 
of the more important results observable in the curves 
plotted for one sample of iron is only to be regarded as a 
preliminary communication, Mr. Russell preferring to defer 
the publication of curves until his experiments have been 
repeated for other samples of iron and for nickel. 


Electric Steel Furnace.—At the annual meeting of 
the American Electro-Chemical Sooiety, held recently at 
Bethlehem, consideration was given to the question of the 
electric manufacture of steel. Mr. Gustave Gin contributed 
& paper containing particulars of his new process. The 
construction of the farnace may be seen from the sketch 
shown below, which comprises essentially: a crucible, 1, for 


fasion and refining by oxidation (corresponding to the pig 
end in the open-hearth practice); a compartment, 2, for 
the reduction of oxide of iron and recarburieation; a 
chamber, 3, for the colour test to get the proper carbon 
test. The electrodes of the compartment 1 are connected 
to one of the terminals from the source of electricity, and 
the electrodes of compartments 2 and 3 are both con- 
nected with the other terminal. The current passes from 
the electrodes to the metal through a layer of slag, which 
is the principal seat of tbe heating action of the current. 


The baths of metal communicate by openings, B, of 
aufficiently reduced section, in order that by reason of the 
Joule effect the metal may not remain solid. To put the 
furnace into operation, melted iron or liquid steel is intro- 
duced through the orifice, A. It distributes itself through 
the three compartments on the floors of which scrap iron 
is strewn, the pieces being placed in connection with B. 
Then arcs are created, and little by little the material is 
introduced. The oxidising slag of compartment 1 ів 
composed of some mineral or slag rich in oxide of iron, in 
addition some lime if the metal to be refined is phosphatio. 
The slags of compartments 2 and 3 are neutral and little 
redacible by carbon. Aluminates of lime and magnesia, 
made from a mixture of bauxite, with limestone or dolo- 
mite, give favourable results. The addition of calcium 
fluoride makes it more fusible and mobile. By means of 
the method of circulation adopted, the refined metal in 1 
passes next into compartment 2, where the reduction of 
the dissolved ferrous oxide and the recarburisation of the 
metal takes place. The author makes the point that the 
electrodes can be raised or lowered at will, and that this is 
important when the metal is tapped. The paper evoked 
considerable discussion, and it was doubted by various 
speakers whether the Gin furnace would be practicable. 
It has a large radiating surface. There would be some 
difficulty in keeping the contents of the three compart- 
ments separate. The design of the Gin furnace also seems 
toviolatethe metallurgical principle that oneshould not try to 
carry out essentially different processesin thesame apparatus. 
Dr. Leonard Waldo then presented what was essentially a 
new psper, in which he pointed out that in electrothermic 
processes very heavy electric currente must be handled, 
which involves considerable difficulties. In all of the old 
electrometallurgy it had been necessary to deliver current 
through electrodes; in this case the mansgement of the 
electrode becomes extremely difficult. At some time or 
other the current through the electrode either passes 
through a mixed charge with varying resistance or makes 
an imperfect contact. When that happens, the current 
arcs ; and when it arcs there is the practically uncontroll- 
able temperature of 3,850deg. C., and there results a 
corresponding impurity, a corresponding difficulty, and 
& corresponding intense action at the single point of the 
arc. This is the reason why a furnace without electrodes 
suggested itself. Dr. Waldo then sketched the principle 
of the indaction farnace as the special case of a trans- 
former with a single secondary winding (the molten 
bath). The containing crucible had no electrodes; 
no contact with fuel in any shape; the efficiency 
is high; the melting takes place at any rate desired. 
This control of the rate of heating is a most important 
advantage. The induction furnace permits adding quickly 
the energy unite which make final minutes in the melt take 
the place of almost hours, when the high temperature is 
causing costly radiation and racking the mechanical 
atability of crucibles and furnace constraction alike. At 
high temperatures approaching the melting point it is 
possible to push the rate of temperature increase to 
ldeg. C. per minute by adding 2 kw for every 100lb. 
of steel, or, to put it practically, the steel is raised the 
last 200deg. C. by adding 40 kw. for 10 minutes. If 
the furnace chamber is built of the proper material, its 
life is indefinite, since the heat is generated wholly within 
this chamber and not in excess of the fusion requirements. 
Dr. Waldo indicated the efficiency of the best induction 
furnaces by atating that they melt one ton of steel with an 
energy consumption of 500 kilowatt-hours. In this type of 
furnace the coal efficiency rises very much over the coal 
efficiency in the crucible process. 
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TELEPHONE EXTENSIONS IN GUERNSEY. 


It is peculiarly interesting that at a time when the 
attitude of the Local Government Board towards the 
municipal telephone question is one similar to the 
"Passive Resister” movement, the earliest exponent of 


MR. A. R. BENNETT, OONSULTING ENGINEER, STATES TELEPHONH 
DRPARTMENT, GUERNSEY. 
municipal telephony, the States Telephone Department 
of Guernsey, should commemorate the installation of a 
new multiple switchboard, rendered necessary by the 
rapid extension of their system. In telephony seven 
years (and this is the time since when the first subscriber 
to the States ge agi was connected) is a long time, or 
may be a very short period — a long time when the 
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Central Telephone Office and Exchange, Guernsey. 


improvements that have since taken place are considered ; a 
short time when looking upon it from the point of view 
that it has taken the Government decades to realise that 
telephony should be treated on & more liberal scale than 
that accorded (to it by its former sole monopolist, the 
National Telephone Company. The States of Guernsey, 
forming] a state, within the Stato, having its own Parlia- 
ment, its own'coinage, made up ita, mind, after the late Mr. 


Hanbury had disclosed the new telephone policy of the 
then Government, to have its own telephone system, and 
the attempt of the National Telephone Company to estab- 
lish lines on the island in order to prevent the carrying out 
of this desire for independence was humorously and forcibly 
alluded to at the opening ceremony, which took place on 
the 3rd inst, in the presence of а large company. The 


MK. ROBERT MO LEAN, MANAGER, STATES TELEPHONE 
DEPARTMENT, GUERNSEY. 


Bailiff and President of the States, Sir Henry Giffard, K. C., 
inaugurated the new multiple switchboard, Lady Giffard 
making the first through connection on the board. 

The exchange building has been refloored and internally 
reconstructed with fireproof materials, chiefly steel and 
concrete. It now contains 13 rooms. On the ground 
floor are the manager’s office, two clerks’ rooms, mechanics’ 
shop, inspectors’ room, and test room, as well as public 


Section of New Multiple Switchboard, Guernsey. 


On the firat floor is located the switch- 
room, and on the first and second floors a six-roomed house 
for the caretaker has been provided. A battery room has 
also been erected outside the main building. The original 
switchboard provided in 1898 accommodated 300 lines 


telephone office. 


only, with space for 200 more. This was rendered obsolete 
by, the surprising success of the system. Thus the exchange 
private and sundry rentals in}1898 amounted to £115. 
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Тв. 6d. ; in 1904 they had grown to the respectable sum of 
£4,411. 19s. 6d. The number of subscribers in 1898 was 
217; in 1904, 1,162. The publio call telephones in 1898 
were 9; in 1904, 49. The’ junction lines in 1898 were 7; 
in 1904 they had increased to 32; and on Sept. 28 last 


| — * ; — 


there were 1,450 stations working in the island, besides 
the 52 junction lines. 

The building up of the new multiple switchboard has 
been carried out under the supervision of Mr. Robert 
McLean, the resident engineer and manager. It was 
designed by Mr. A. R. Bennett, M. IE E, the consulting 
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to 100 subscribers, separate operators being provided for 
the junctions and public call lines, which number 50 each, 
80 that there are 11 operators’ working places at present 
provided. The original system of switching—Mr. Bennett's 
ring-through—is retained, the Telephone Committee con- 


New Multipl Switchboard—States Central Exchange, Guernsey. 


sidering that it is the best adapted to the island's require 
ments. 

A special feature of the board is the indicator employed, 
which forms a departure from the well-trodden psth of 
indicator construction. It ie absolutely dustproof, inacces- 
sible to the operator, and is automatically restored by the 


| 


— 


Another Photo of the New Multiple Switchboard, with less beauty and more board. 


engineer, and manufactured by the International Electric 
Company, of 55, Redoross-street, E C., who have put in 
excellent workmanship. It has been finished complete 
for 900 lines, and has the multiple cables laid in for 200 
more. The ultimate capacity of the board is, however, 
3,100 lines, and it comprises special sections for public 
telephone offices and junction lines. Each operator avtends 


insertion of the answering plog. This indicator is of the 
revolving type, and consists of a pivoted black flag, which, 
when released by the attraction of the armature, is deflected 
by a spring and shows white. Five movements are united 
in one strip, which carries immediately underneath the 
correaponding number of jacks, so that mistakes in plugging 
the wrong number are almost impossible. In accordance 
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with modern telephone practice, a double-sided ring-off has 
been introduced, and the somewhat difficult question of 
replacing two separate movements simultaneously by one 
operation has been ingeniously solved by the manufacturers. 
The withdrawing of the calling plug replaces automatically 
both differently coloured ring-offs, and the operator is not 
allowed to sever a connection until both ring-offs have put 
in an appearance. 

Another important point has been secured by making a 
conversation absolutely secret. The operator cannot, after 
having established the connection, cut herself in without 
disconnecting the two subscribers. The ring-offe are actuated 
by a common battery, and likewise the pilot lamps, one of 
which is common to every operator’s position, the latter 
being provided with 12 pairs of plugs, each plug being 
separated by a translator. The centre of this translator is 
connected through the ring-off to battery. Each pair of 
cords is controlled by a three-position ringing and listening 
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is considered of greater importance than automatic calling 
and clearing. The spriog-jack wiring is parallel for speak- 
ing and series for signalling, in accordance with a plan 
commonly adopted by Mr. Bennett. It is also worthy of 
note that Mr. R. McLean, the manager, is the author of an 
improvement which has been introduced and which causes 
the free tails incidental to series wiring to be automatically 
balanced in the act of switching. The Guernsey telephone 
service has always given satisfaction to the subscribers. 
An improvement in celerity and certainty of switching 
may, however, be expected as soon as the operators become 
familiarised with the new apparatus. The total cost of the 
alterations described above has been £2,700. 

At the opening ceremony, Lady Giffard put through the 
first connection by means of a silver switch plug bearing 
an appropriate inscription. The inaugaration was followed 
by a luncheon given by the contractors at the Old Govern- 
ment House Hotel, Guernsey. Mr. Oppenheimer, the 


Diagram of Connec ions—States Central Telephone Exchange, Guernsey. 


key, and transfer keys allow the joining of adjacent 
operators’ positions in the less busy hours of the service. 
A calling-back key is also at the disposal of the operator 
in case that for one reason or another the calling sub- 
acriber should have left hia instrument and requires to be 
called back, which can be accomplished by this key without 
changing any plugs. Magneto currents are employed to 
operate tne calling indicators. 

All the modern essentials of an up-to-date multiple board 
are embodied in this exchange, the cables being fireproof, 
while the carriers are arranged во as to allow easy access to 
each layer of multiple cable without interfering with the 
remainder. The jacks can be withdrawn either from the 
front or from the back, and the ringing and listening keys 
are mounted on hinged supports, allowing .convenient 
inspection. Moreover, everything has been designed so 
that transition at any time to common battery calling and 
clearing will be easy by slightly altering the subsoribers' 


instruments. At present the retention of the ring-through | 


managing director of the International Electric Company, 
presided, and speeches were made by Sir Henry Giffard, 
General Mainguy (chairman of the States Telephone Com- 
mittee), Mr. A. R. Bennett, and others. Mr. Bennett 
emphasised the great services rendered to the Telephone 
Committee by their manager, Mr. Robert McLean, and also 
referred in complimentary terms to Mr. Kenneth Munro 
(the chief electrician), Miss Gaille (the chief operator), and 
the staff generally. The opinion was expressed by Mr. 
Bennett that the Telephone Committee woald have to be 
very guarded if ever it became necessary to hand over 
their system to the Post Office. The rates introduced by 
the S:ates of Guerasey were by far the lowest in the 
kingdom, and in the hande of the States had prodaced, 
were producing, and were expected to continue to prodace, 
a handsome surplus after making all necessary provision 
for interest, sinking fund, and depreciation. Aud they had 
been found sufficient to provide the best material and 
apparatus obtainable, and to furnish a service which was 
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second to none in efficiency. The Post Office declared when 
the rates were first proposed that they could only result in 
a loss. Guernsey, Portsmoutb, and other municipalities had 


‘a. таа) 
demonstrated to the contrary, but the Post Office, if they 
acquired the system, would certainly not be able to produce 


equal results, nor would they probably wish to do so. The 
Post Office dreaded the extension of telephones, because 


Back of New Multiple Switchboa 


LE 


Back of New Multiple Switchboard, Guernsey. 


they thought their telegraph revenue would suffer. They 
had, therefore, determined to get the telephones into their 
own hands in order that, if the telephone did ultimately 
kill the telegraph, the Post Office would have something to 
put in ite ead: But the telephones would be useless to 


the Post Offise unless they could be worked во as to produce 
a large profit. Hence the Post Office, at the late select 
committee, refused to pledge themselves as to future rates, 
and no doubt they intended, when the competing munici- 
palities were out of the way, to work the telephones so as 
to produce a large profit regardless of the legitimate claims 
of the commercial community to be supplied at a com- 
mercial price. For this reason Guernsey must expect to 
have to fight a stern battle in order to preserve its rates. 

General Mainguy expressed the opinion that if the rates 
in Guernsey were raised to the Post Office standard, the 
system would rapidly fall off and become a small one, 
instead of being, as it is at present, the largest telephone 
system in proportion to population in the United Kingdom. 
In Guernsey every subscriber, however low hie rate, enjoyed 
the use of an exclusive line direct to the exchange; his 
conversation was private, and he had not to wait the 
convenience of several others on the same line when 
making a call. There was consequently nothing in common 
with the cheap rates advertised in England, which refer to 
party-line connections only. 


THE DISTRIBUTION OF ELECTRICITY IN MINES. 
BY B. C. H. J, 


The use of electricity in mines ie now becoming very 
general and this article deals with one of the problems 
raised in connection with the practice—namely, the types 
of cable that should be used in the various aituations, and 
the most satisfactory methods of installing same. It may 
be noted that the adverb of plurality is used, as these 
installations have to be designed on the same principle 
which Jays down that one man’s meat is another man's 
poison." That is to say, the kind of cable that will suit 
one colliery will not be acceptable in another, and what is 
right for, say, the pitehaft is not always to be recommended 
for the underground roads of a mine. 

This diversity of practice is accentuated by the differing 
systems of electrical distribution, such as continuous current 
and alternsting three-phase current, which aleo embody 
tho various tensions in use—commonly, from 100 to 3,000 
volts. Апа, as different systems of mains are used in esch 
mine for the different purposes—such as lighting, power, 
aud 5 considerable variety of materials and 
methods may be required for use in connection with one 
and the same colliery distribution scheme. It will be seen 
that there is room for considerable diversity of practice, 
and this opportunity has been taken full advantage of by 
those responsible for the colliery electrical distributing 
systems now in use. Thie indulgence in the gratification 
of individual taste is now of service to a later generation 
(whatever its occasional disadvactage may have been to the 
persons primarily interested), inasmuch as it has shown up 
the capabilities of the systems used, and has thereby 
branded the inadvieable among them. ; 

The type of cable used, in the early colliery installations, 
for all classes of work was vulcanised indiarabber ; and to 
this day it is the best, particularly the rubber installation 
as then manufactured. Bat there are cheaper made cables 
now on the market, and, as the question of prime cost is 
an important one with many, such less expensive cables are 
more generally used for prosent-day work. These more 
modern cables are divided into two main classes: bitamen 
sheathed and lead sheathed, which classes are farther 
divided as to insulation and protecting materiale, as will 
be shown. 

The plain bitumen cable mentioned is the class that has 
been very generally used for town lightiag and tramways. 
In the best makes it consists of a solid sheath of specially- 
prepared bitumen applied under pressure to the copper 
conductor, and then lapped with strong tapes, being further 
protected with jute or other lappiog as required. The 
suitability of this for use as a single-conductor cable is 
undoubted where there is no chance of undue heat being 
applied, either externally or through overloading the con- 
ductor. In cases where such overheating might tend to 
decentralise the conductor, or where multiple-oonduotor 
cables are required (if neither rubber-covered or metallic- 
sheathed mains are allowable), the conductor is first covered 
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with a layer of impregnated paper or fibre, and then 
sheathed with bitumen either completely around the paper 
on the single-conductor type of cable or over the outside 
circumference on the multiple-conductor type, the conductors 
themselves being insulated from one another by the paper 
covering. It will be seen that the paper makes a more 
solidly mechanical dividing medium between the copper 
strands working at different potentials than can be hoped 
for with such a plastic substance as bitumen. If, however, 

the bitumen is unduly stiffened in manufacture it tends to 
become brittle, so that bending it in cold weather may 
cause it to crack. 

The use of the paper separator is farther valued in colliery 
work by ite ability to withstand the increased liability to over- 
loading that is involved when, for instance, coal-cutters get 
jammed or when trucks run off the rails, thus increasing 
the current passing. The liability of these all-bitumen 
cables to decentralise is increased by the fact that such 
cables are usually hung upon cleats or other suspensions at 
intervals, and are liable to have their weight at such points 
of suspension increased by their use as occasional clothes 
lines and tool racks. Some insistence is made upon this 
point—namely, of the necessity for a mechanically strong 
insulating separator in such a type of cable, as the fact 
en not seem to be as well known as it should in mining 
circles. 
The lead-sheathed type of cable is also served with 
paper immediately under the lead, as in the standard town- 
lighting type, but this also requires further modifying to 
suit the special circumstances of colliery work. In this 
instance it is the lead that is liable to be affected, either by 
the peculiarly deleterious pit water or by the exceptional 
conditions of wear and tear associated with colliery work- 
ing. As a rule, therefore, lead.sheathed cables are used 
more as a base to work upon as regards protection, than as 
the completed article, in this class of electrical distribution. 
Rubber-covered cables are still used for the lighting and 
motor connections, but their general use as main cables is, 
as before mentioned, out of date. 

It wili be seen, therefore, that the following styles of 
cables are in use, and their respective advantages will be 
further discussed : 

Vulcanised rubber insulated, braided over all. 

Bitumen insulated, braided over all, or jute served, and 
possibly further protected by armouring 

Paper or fibre insulated, bitumen sheathed, and protected 
as above. 

Paper insulated, lead covered, and protected as above. 


To take а concrete instance. A coal mine isto be worked 
by electricity—the lighting, the coal-cutting, the screen- 
ing and washing machinery, the ventilating, the hoiste, 
mechanics shop—and, in fact, everything but tbe main 
winding gear is to be worked from the dyn&mo-house. 
(Mining men will appreciate that there is too imperceptible 
an advantage in such cage winding, other than by steam- 
engines, to make it worth while to use electric power for 
this most vital part of the machinery unless the pit shaft 
is some distance away from the power-house). This mine 
instanced is one providing household coal, which means 
that it is less likely to be dangerous, as regards firedamp, 
than a steam-coal mine. Its workings are fairly compact, 
so that there would be little power loss in the mains. It 
is, therefore, decided to use continuous current. The 
voltage is 500, the feeder cable down the shaft is to be 
5 square inch, and the distributors in the workings vary 
from 25 to 05 square inch. The question arises as to the 
best type of cable for the above requirements. 

Taking the surface work first, the cables for the screens, 
the washery, the mechanics shop, and the pithead lighting 
are usually cleated overhead, and are subject to rough 
usage, heavy vibration, and extreme weather conditions on 
their way from the dynamo-house to their current- 
consuming devices. The best possible class of cable 
should, therefore, be put in here, such as the rubber- 
insulated type, heavily braided and compounded, with a 
coat or two of varnish painted over when cleated in 
position. The cleats should be of wood, and should have 
the square bearing edges slightly chamfered off; they 
should not grip the cable too tightly. A piece of brattice 


cloth, or of hose pipe, placed around the cable at the point 
of support, will lessen the effects of vibratory friction 
common to such situations. If the dynamo-house is some 
distance away, such as would be the case where power is 
generated at one centre for several pita, the feeders would 
require to be laid either underground or erected on poles. 
If public property has to be traversed the underground 
system should be used, with either paper-insula lead- 
covered, or bitumen-insulated, jute-served cables. The 


method of laying these depends upon the possibility of 
further extensions later. If no extensions are likely, a solid 
pitched-in system is recommended, composed of stoat 


ereosoted wood or asphalt trough, the cables resting on 
asphalt bridges and filled in all around with tempered pitch 
or bitumen to a thickness of about jin, finally bein 
eovered by hard tiles or asphalt conorete to avoi 
mechanical damage. 

If, however, a probability exists of further or heavier 
cab.es being г , iron or stoneware pipes should be 
laid for drawing the cable in. The cables should be further 
protected by jute serving to prevent abrasion when being 
drawn into the pipes. Draw boxes should be built at 
maximum intervals of about 100 yards, on straight runs, 
for tbis purpose. "The joints should be made by the cable- 
maker's own men, as they are more expert at this special 
class of work than ordinary electricians can hope to be. 
Further, supervision should be given to the whole of the 
work by a representative of the cablemaker, who in such a 
case would guarantee the work for a period of time (usually 
a year) from faults due to manufacture or laying. Inciden- 
tally it may be mentioned that there has been a growing 
tendency among users of cable to be satisfied with the 
supervision of their own officlals, or at the best of a jointer 
or foreman from the cablemakers, and this comparatively 
unskilled or irresponsible superintendence has often led to 
much trouble upon the cable portion of the work at least. 

If the whole of the route from the power-house to the 
pithead is private property, and it is auy appreciable 
length, the conductors may i well be erected overhead 
on insulators fixed to poles. The poles should be of the 
stout telegraph type, the cross-arms of well-seasoned oak, 
and the insulators double-shed porcelain, with ample room 
underneath for cleaning between the sheds. The conductors 
need not be stranded with small wires, but may be built up 
of either No. 0, or 00, or 000, or 0000, whichever is the 
most convenient multiple of the sectional area of conductor 
required. Thus, for the 5 square inch conductor men- 
tioned, four No. 0000 of 125 square inch each would make 
the exact size. If these are each erected and strained up 
separately, then lashed to the insulator with soft copper 
wire, а solid and simple arrangement will result. It should 
be noted that if the whole of the conductor is erected in 
one section, it is harder to get such a flat curve as by 
straining it up in detail. 

The cable for the pitshaft is next to be decided on. 
There are many types of cables and different methods of 
fixing in general use, and each arrangement is considered 
by its erector as the best. As a rule, such arrangements 
are the best for their own particular job only. To sum- 
marise some of these in order of simplicity : The lightly- 
insulated cable with a single insulated suspension at pit- 
head, as used at Ackton Hall Colliery by Mr. R. Holiday, 
is specially fitted for the local circumstance of a wide pit- 
shaft where ample spacing can be allowed. In narrower 
shafts the tendency would be for the conductor to swing 
into mutual contact, with disastrous effect where dampness 
occurred, The cables there are mostly triple braided, so 
that in a dry situation but little leakage or chance of 
damage to a person touching them should result. The 
chief advantage is that there are no intermediate supports 
upon which deteriorating influences may make a base for 
attacking the insulation of the cable; and, further, the 
cable is cheaply insulated. It is possible that the new 
regulations may discourage this arrangement (per Clause 5, 
Section III.). 

The next system, in point of simplicity, consiste of insu- 
lated and armoured cables, also suspended from the pit- 
head only. This suspension is made from the galvanised 
iron wire armouring, of which there are two layers, to & 
steel hanger to which the armour is attached, and which 
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has eyes to hold the chain slings or other suspensory 
arrangements. The armouring, therefore, acts as a pro- 
tection from damage, and also takes the strain off the 
pendulous cable. 

The next most usual practice is to clip the cables up to 
the buntons by means of cleats, spaced at intervals of from 
10 to 100 yards, depending on the size of the cable or the 
distance between the buntons already installed for support- 
ing other items of mining transmission. 'The length of 
cleat would depend upon the length of span, but it 
varies from 2ft. in length in general practice. The cleats, 
however, cannot be made too long, and will be the safer for 
a packing between the cable and cleat, such as split rubber 
hose pipe. The methods of fixing the cleats are various 
and suited to the arrangement of the bunton, to which it 
is either clipped, or bolted to, or supported upon with 
intermediate girders. A stout roofing hood should be 
screwed on to the top of the cleat, to deflect falling 


material; and special attention should be pald to the 


protection of the cable st this point. For pite where the 
water is too bad for any protective metal to be his! ge a 
well- used practice is to run strong tarred wood casing 
down the side of pit, into which the cables can be made a 
tight fit by tapping with a mallet. This casing should 
farther be lined with tarred felt, and the whole arrange- 
ment should be thickly coated with Stockholm tar before 
кош the cover on, the cover being afterwards tarred 
over. If the tar is occasionally renewed, the arrangement 
should be a good lasting one for even the worst of pite. The 
exceptional conditions to be met with occasionally may be 
imagined when it is stated that a guttapercha-insulated 
cable embedded in a thick tarred wood trough has been 
utterly spoiled, as to insulation, by the action of the shaft 
water, which penetrated the treated wood and attacked the 
шарен This casing method is apt to prove expensive 

buntons are not closely spaced down the shaft, as addi- 
tioual supports for the casing will be required or a specially 
made continuous-jointed casing would have to be provided. 

In some instances cables are run down iron barrel, 
which is screwed together in 9ft. lengths and supported at 
fairly long intervals up to 50 yards. The cable is then 
held in a long cleat at the top, which cleat is fastened to 
the pithead timbering ; cable cleats being further used at 
the pipe-aupporting buntons. These pipes and their erection 
are somewhat expensive, but they make a first-class job, 
especially with a rubber cable; the writer knows cases 
where the combination has been in satisfactory use for over 
a dozen years, and is, like Charley’s Aunt, “still running." 


(To be continued. ) 


THE TRANSMISSION OF POWER BY ALTERNATING 
CURRENTS. 
BY ALFRED STILL, M. I. E. E., A. M. I. O. E. 
( Continued. from page 561.) 


"VECTOR DIAGRAM FOR THREE- PHASE TRANSMISSION, 
TAKING INTO ACCOUNT RESISTANCE, SELF-INDUCTION, 
AND CAPACITY, 

The disgram Fig. 24 has been drawn to scale, and 
shows the relations between the E. M. F. аб generating and 
receiving ends of an overhead three-phase transmission 
line for the condition of full load. The data upon which 
the calculations have been based are such as might apply 
to a practical scheme of power transmission, and the 
diagram has the advantage of showing the relative 
importance of the effecte due to ohmic resistance, self- 
induction, and capacity. 

Data.—Total power delivered at full load = 4,000 kw. 

Power factor (cos 0) = *8. 

Pressure between wires at receiving end (Е) = 50,000 

volta. 

pis rat (n) = 25. 

Length of line = 100 miles. 

Diameter of copper conductors = ‘4in. 

Distance between centres of wires = 45in. 

To caloulate the current, C', at receiving end, we have 


NE E x O x cos 04,000 kw., 


which gives us 96 amperes as the full-load current, C', 
delivered at receiving end. We can, therefore, draw the 
E. M. F. triangle, „ а b, with equal sides, each of such 
a length as to represent 30, 000 volts, and the vector 
O C' 36° 52’ behind O ¢ (corresponding to the power factor 
of ‘8), and of such a length as to represent the current of 
96 amperes at receiving end. 

Capacity Current.— On the assumption that the whole of 
the capacity is concentrated аб receiving end, and that the 
E.M.F. wave is a sine curve, we can caloulate the capacity 
current by means of the formula 


Съ =2 тъ K „ 10, 


where K is the caloulated capacity between any one wire 
and the neutral line (as previously explained), and e' is 


equal to . The value of K, as given by the expression 
8 
K= 0588 х 100, 
logy — 


works out at 1'65 microfarads, which gives us for the 
capacity current 

C, = 4:5 amperes. 
The vector O C, in the diagram must, therefore, be drawn 
of such a length as to represent 4°5 amperes to the same 
scale as О С’, and in а direction at right angles to О , as 
explained in connection with sigle phase currents. The 


(E^) — 30,000 Volts 


Fic. 24. 


total current in the line is O C, obtained by compounding 
OC’ and OC, This vector, which scales 93 amperes, is, 
therefore, the current delivered to the line at the generating 
end. 

Resistance Drop.—The resistance of a copper wire Ain. 
diameter and 100 miles long will be about 35 ohms. This 

ives us for the drop in volts per conductor at full load 
Gr = 3,250 volts. 

Self-Induction.—On referring to the curve Fig. 4, it will 
be found that the coefficient of self-induction per mile of 
single conductor Ain. diameter, with a distance of 45in. 
between wires, is 1°83 millihenrys, which gives us '185 
henry for the line 100 miles long. Hence the E M.F. of 
self-induction per conductor (on the assumed condition of a 
sine curve current wave) is 

2rnLC 
2 1 х 25 x 185 x 95 
= 2,670 volts. 


We are now in a position to complete the diagram Fig. 24. 
Draw e m parallel to О C and of such a length as to repre- 
sent the volts required to overcome the ohmic resistance of 
the conductor—i e., 5,250 volts. At the point m erect the 
perpendicular m e to represent the impressed volte (2,670) 
necessary to balance the E. M. F. of self-induction, and join 
О е, The length of this line will evidently give us the 


value of E , where E stands for the pressure between 
ó 


wires at the generating end. The sides of the large 
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triangle scale nearly 37,500 volts, and this is the necessary 
pressure at generating end. The power factor at generating 
end (cos ¢) ia, in this example, very nearly the same as at 
receiving end; it measures about ‘81, whereas the power 
factor of the load was assumed to be `8. The power put 
into the line is 


J3 Ex Cx cos ф 
= /3 х 37,500 x 93 x ‘81 
= 4,900 kw. 


And since only 4,000 kw. are delivered at the distant end, 
the efficiency of the line—on the assumption that the 
leakage losses over insulators and through the air are 
negligible— will be 


000 81'6 per cent. 


4,900 

It must not be forgotten that the data on which the 
calculations are based have been chosen merely for the 
purpose of illustration ; but, at the same time, these figures 
are such as might apply to a practical scheme. 

Most Economical Section of Transmission Lines.—In the 
examples previously worked out we have assumed certain 
C? r losses in transmission whioh have enabled us to draw 
certain conclusions as regarde pressure drop, phase displace- 
ment, eto. We shall now briefly consider the various 
points to be borne in mind when determining the most 
economical size of conductors for any given conditions of 
electric transmission. 

In the first place, it shoald be clearly understood that 
the following consideratione are entirely distinct from any 
questions as to choice of system i e, as to whether the con- 
dactors are run overhead or underground, whether they 
are insulated or bare, and, if underground, whether laid on 
the drawing-in or solid syatem. The question we have to 
solve at present is simply this—given a certain system of 
transmission (whether single or poly phase), will it pay us 
better to put in large conductors at а high initial cost but 
having small C? r losses, or small conductors at a lower 
initial cost but having large C? r losses? 
a particular size of conductor which will prove to be the 
most economical to use on any given transmission scheme ; 
but the difficulties of correctly estimating the amount and 
duration of load are generally considerable, and we have to 
be satisfied with a more or less close approximation to the 
best results, 

Again, it will sometimes be found that the section of 
condustor, as worked out in accordance with economical 
considerations, cannot be adopted in practice for either or 
all of the following reasons: (1) the current density may 
be во high as to raise the temperature beyond the safe 
limit ; (2) the pressure drop on a long line may be greater 
than can conveniently be dealt with; (3) in the case of 
overhead wires, the section may be so amall that the line 
would be mechanically weak; (4) in the case of extra 
high pressures the surface of the wire may be so small as 
to lead to considerable increase of leakage through the air. 

: The corrections to be made in such cases are fairly obvious. 
The section of the conductor must be increased to the 
required amount without regard to the question of economy, 
or it may be found that aluminium conductors can be 
adopted with advantage. If the cables are insulated, and 
the economical current density is so high as to raise the 
temperature unduly, two or more cables would have to be 
laid side by side and connected in parallel, or the cross- 
section of the single cable would have to be increased, 
according to which method proved to be the cheapest. 

Prof. George Forbes once stated“ that he would like to 
see an accurate volume published on the correct use and 
development of Kelvin's law of economy. The writer has 
no such desire, neither can he appreciate the utility of a 
book of this kind. It would in all probability resolve 
itself into a compilation of more or less intricate formule, 
applicable to & number of imaginary cases which might or 
might not fit in with the conditions to be dealt with in 
praotice. 

The following graphical method of determining the most 
economical section of conductors, which was introduced 


*''On Distant Electric Power Transmission," Journal Inet. E, E., 
vol. xxix., May, 1900. 


There is evidently | 


THE ELECTRICAL ENGINEER, OCTOBER 27, 1905 


some time ago by Mr. Edw. W. Cowan and the writer,“ is 
applicable to any system or conditions of supply, and does 
not involve a knowledge of higher mathematics. As 
already stated, in calculating the most economical section 
of the conductors in a transmission line, there are two 
factors only to be considered : (1) the first cost of the con- 
ductors; (2) the cost of the energy lost in the line. 
Kelvin’s law, in its simplicity (and, indeed, when the law 
of maximum economy departs from this simplicity it 
ceases to be Kelvin’s Jaw), may be statod as follows: 
“The most economical section of a feeder is that which 
makes the annual cost of the C? r losses equal to the annual 
interest on the capital cost of the copper in the line, plus 
the necetsary annual allowance for depreciation." The 
cross-section should, therefore, be determined solely by the 
current which the conductor has to carry, and not by the 
length of the line, or an arbitrary limit of the percentage 
foll load drop in pressure; the drop, even if considerable, 
must take care of itself. If there are reasons which make 
a large drop undesirable, then, if necessary, economy must 
be sacrificed, and the line calculated on the basis of pres- 
sure drop only. 
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Kelvin's law is based on the assumption that bare con- 
ductors are used, and that the cost of these, erected in 
position, is directly proportional to the weight of the 
copper. This assumption is not justified in practice if 
insulated cables are used, the cost of which per pound of 
copper is greater for the small than for the larger sizes. 
But in the case of an overhead transmission line with bare 
conductors Kelvin’s law may give sufficiently accurate 
results, because, although the coat of erecting the smaller 
wires may be greater per pound than for the larger sizes, 
the insulators, supports, etc, may become more costly as 
heavier wires are used, thus making that portion of the 
total cost of the line which depends upon the section of the 
conductor approximately proportional to the weight of same. 
To cover all cases in practice, the law of maximum economy 
may be stated as follows: The annual cost of the energy 
wasted per mile of the transmission line, added to the annual 
allowance (per mile) for depreciation and interest on first cost, 
shall be a minimum 

It is not very easy to estimate with any degree of 
accuracy the probable amount of the C? r losses during the 
year's working. The energy lost in a given conductor 
depends upon the square of the current and the time 
during which the current is flowing. If a cable conveys a 


The Regulation of Pressure and the Reduction of Light Load 
Losses in Alternating-Current Systems of Electric Supply." Paper 
den before the Northern Society of Electrical Engineers, March #5, 
1896. 
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current, C, only 12 hours out of the 24 hours, then the 
energy wasted per day is only half what it would have 
en 


had the current been flowing continuously, and 
the watt-hours may be expressed as 12 x C? x r, or as 
24 x ox r. It follows that, in working out the energy 
lost per annum in the conductor, we have to multiply the 
resistance, not by the maximum current which the conductor 
will at times be carrying, but by the mean value of the 
square of the current throughout the year. The expected 
average daily load curve should, therefore, be drawn, and 
the mean value of C? calculated therefrom. If the capacity 
current is considerable, this must be taken into account 
when caloulating the aversge value of the square of. the 
current. The diagram Fig. 25 will serve to explain how 
the proper size of conductor may be worked out in actual 
practice. 

Let us suppose that 10 per cent. is to be allowed for 
depreciation and interest on cost of conductor; then, in 
the disgram Fig. 25, where the horizontal distances 
represent resistance per mile and the vertical distances 
represent money, plot the Curve A, which gives the relation 
between 10 per cent. of the capital spent on the conductor 
aud its resistance in ohms per mile. Nowcalculate the cost 
of the C? r losses per mile of cable for any particular value 
of the resistance, and draw the straight line, O B, through 
the origin, which will give us the cost for any other resist- 
ance of conductor. By adding the ordinates of the Curves 
A and B, the Curve С ів obtained, of which the minimum 
value corresponds with the resistance per mile of the con- 
ductor which will be the most economical to use, whatever 
may be the length of the line or the pressure required at 
the receiving end. 

Let us briefly consider how the two costs, of which the 
sum is to be a minimum, should be estimated. In the 
first place, the capital outlay on which the interest is 
calculated must include the insulation on cables (if any), 
and the difference in cost (if any) of the conduits or over- 
head construction which is dependent upon the size of the con- 
ductors. No capital charge which is constant for all sizes of 
conductors within practical limits need to be taken into 
account. This is a point on which there appears to be some 
difference of opinion. It has been most emphatically 
stated, on the one hand, that all standing charges, such as 
trenching, erection of poles, etc., must be included ; and, on 
the other hand, it has been asserted with equal assurance 
that these constant charges must on no account enter into 
the caloulations of line efficiency. The truth of the matter 
is that it makes not the slightest difference either one way 
or the other whether or not these standing charges are 
included. Here the advantage of the graphical solution of 
such problems becomes apparent, because even the non- 
mathematical reader will readily understand that the effect 
of adding the same length to all the ordinates of the 
curve A (Fig 25) will be to raise the curve C by the same 
amount without altering either its shape or the position (in the 
horizontal direction) of its point of minimum value. With 
regard to what is а reasonable interest to allow on the cost 
of the conductors for the purpose of drawing the curve A 
(Fig. 25) Prof. Forbes has pointed out* that if the 
copper in the lines be mortgaged, the interest we have to 
consider is merely that paid on the mortgage—say 4 per 
cent. If the copper is paid for out of capital, the interest 
may be much greater, being equal to the estimated divi- 
dends to be paid on the capital invested. In addition to 
this, there is the annual allowance to be made for deprecia- 
tion, which will depend upon the probable life of the line 
and its scrap value when replaced. | 

We now come to the second of the two cost items— 
namely, the cost per annum of the energy wasted in the 
line, This will generally be the works cost of the power, 
and must include interest and depreciation on the plant in 
generating station, including step-up transformers, con- 
trolling gear, boosters, etc., through which the current 
passes before reaching the line. At the same time each 
scheme must be independently considered, as evidenced by 
the following statement borrowed from Prof. Forbes’s 


„On Distant Electric Power Transmission,” Journal Inst. E. E., 
vol. xxix., May, 1900. 
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paper previously referred to: When using water power 
which is unlimited compared with the demand, the price 
per annum of the horse-power is the cost of generating the 
power. When the water power is limited and the demand 
unlimited, the price per annum of the horse-power is the 
selling price of the power.” There is also а correction to 
be made in the event of the economical losses in the line 
bearing a large proportion to the total power transmitted. 
In this case the cost of power at the distant end of the line 
may be appreciably greater than at the generating end, 
and, under normal conditions, we ought to take the cost of 
the wasted power at something between these two values. 
If we determine the slope of the line О B in Fig. 25 on the 
basis of works cost at generating end, this will enable us 
to caloulate the approximate resistance of the line and 
ascertain the approximate loss of power, together with 
increased cost per horse-power at the receiving end. We 
can then revise our previous figure for cost of power wasted 
in line and obtain a corrected value of the required 
resistance. 

Example Illustrating Use of Diagram.—Consider an over- 
head line with bare copper conductors, to carry a maximum 
current of 60 amperes. Let us assume that probable load 
curves have been drawn, which will enable us to estimate 


the Y mean square value of the current throughout the 
year. This might be about one-third of the maximum 
value—let us say 20 amperes. If, therefore, we multiply 
the resistance of each conductor by the square of 20, we 
shall obtain the total power lost in the line on the assump- 
tion that this loss is going on day and night throughout 
the year. This gives us as the total number of Board of 
Trade units wasted in each conductor per annum For an 
assumed, resistance of one ohm : 


2 
Unite = 2 x (20)? x 24 x 565 


1,000 
= 5,500. 


And if the cost of this power be taken at 1d. per unit, the 


cost would be 


5.500 


— = £$14'6. 
12 x 20 


This enables us to plot the point p on the curve O B, and 
by joining o p we can read 
annum for any other resistance of conduotor. 


off the cost of power per 


With regard to the curve A, we shall suppose that 
10 per cent. is to be allowed for depreciation and interest 
on capital spent on conductors, and if we take the cost of 
these ab 1s. 3d. per pound, we can readily plot a number 
of points through which this curve must be drawn. The 
curve C, as already explained, is the result of adding the 
ordinates of curves A and B. Its minimum value in our 
example corresponds to a resistance of 62 ohm per mile, 
which gives us as the most economical conductor a stranded 
cable somewhere between !?/,, and !9/,,, or the equivalent 
solid wire. (It should be noved that, since the curve A is 
a rectangular hyperbola, the minimum value of C is on the 
same ordinate as the point where the two curves cross— 
i e., where A is equal to B—but this is not necessarily the 
case when the conductors are provided with an insulating 
covering.) In order to carry the numerical example a little 
further, we shall assume that the transmission is on the 
three-phase system, 50 miles long, with 20,000 volts between 
wires. The drop in volte per conductor will be 


C xr = 60 x 62 х 50 
=: 1,860 volte. 


And if we disregard the effects of self-induction and capacity, 
the loss of pressure between wires at the receiving end 
will be 


1,860 x 4/5 3,220 volts. 


The initial pressure being 20,000 volts, the pressure at 
distant end is 16,780 volte. 


The full-load power at generating end = 2,080 kw. 
The full-load power at receiving end — 1,745 kw. 
The power lost in the line = 335 kw. 

And the efficiency of line - 84 per cent. 


(To be continued ) 
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NOTES ON ALTERNATE - CURRENT INDUCTION 
MOTORS.* 
BY T. HARDING CHURTON. 


In this paper the author proposes, firstly, to compare the 
performance and characteristics of motors of the induction 
type when provided with short-circuit and with wound 
rotors respectively ; secondly, to compare the performances 
of such motors on single-phase and polyphase circuits 
respectively ; and thirdly, to indicate, by comparisons, the 
extent to which the working of such motors is affected by 
the frequency of alternations. For the purpose of illus- 
trating the above comparisons, the performance of a 
particular size of machine with short-circult and with 
wound rotor, for single-phase and for polyphase working, 
and on circuits of various periodicities, will be shown, the 
particulars given being the results obtained from actual 
tests on a number of machines of the same size. The 
windings were in each case appropriate, of course, to the 
circuit др which the motor was to operate. It is not 
suggested that the comparative results here shown neces- 

ily apply in all cases, but they may at least be taken as 
fairly representative. 

When an induction motor is started up, the field of the 
stator starts at once to revolve at the full speed of the 
motor, and the rate at which it cute the rotor conductors 
falls from s maximum when the rotor is at rest to a 
minimum when the highest speed of rotation is attained. 
The currents thereby induced in the rotor conductors lag 
behind the stator field, the difference in phase depending 
upon the strength of the currente, which will depend, of 
course, npon the resistance of the circuits. And the field 
due to the rotor currente, reacting upon the stator field, 
which it consequently weakens, is also, of course, dependent 
upon the resistance of the rotor circuits. But the torque 
exerted by the rotor being proportional to the strength of 
the stator field and rotor currents, and inversely propor- 
tional to the phase difference between them, the maximum 
torque of the motor ata particular speed depends, there- 
fore, upon a certain value being given to the rotor resistance, 
which value decreases as the speed of the motor increases 
up to synchronism. For this reason, a motor provided 
with a rotor, into the circuits of which (either through slip- 
rings or other device) external resistance may be inserted 
and gradually cut out as the motor gains speed, starts up 
better than one having permanent connections. 
be expressed by the formula 


R, = R x 


may 


— 3 
My — 15 
where B, = total resistance of rotor circuits ; 


К, = ohmio resistance of rotor winding; 
n = frequency of stator currents (or speed of stator 


12 = frequency of rotor currents (or slip of rotor). 


In the case of two-phase or three-phase motors a con- 
siderable starting torque may be obtained with short- 
circuit rotors having conduotors of comparatively high 
resistance. But such resistance seriously affects the 
efficiency, as well as the slip, of the motor when running 
on load, and motors so constructed are usually employed, 
therefore, only for intermittent work, such as, for example, 
operating cranes. When an induction motor is required to 
combine relatively high starting torque and high efficiency 
on load, it shonld have a wound rotor and variable starting 
resistance. If, however, so high a starting torque is not 
required, the short-circuit rotor, with low-resiatance con- 
ductors, is preferred on account of mechanical superiority, 
greater electrical efficiency, and overload capacity. In a 
short-cirouit rotor the currents and field are much more 
evenly distributed than in a wound rotor, and the former is 
consequently less liable to have dead points at starting. 
And though, owing to the more definite polar winding of 
the wound rotor, the average torque is greater than that 
of the short-circuit rotor, yet when the coils of the rotor 
are exactly opposite the coils of the stator, the torque is 


* Paper read before the Leeds Local Section of the Institution of 
Electrical Engineers, 


less than that of the short-circuit rotor. Again, with the 
wound rotor, the number of slots in the stator and rotor 
must have a common factor which conduces to a cogging 
effect. 

But a further desideratum in the choice of the type of 
motor, particularly when of large size, is the maximum 
current that may be drawn from the mains at the moment 
of starting, and which will not interfere with the pressure 
regulation of the supply. As before mentioned, the field 
due to the rotor currents reacts upon the stator field, 
which it more or less wipes out, and thus, by reducing the 
self-induction of the stator coils, allows an increase of 
current to flow through them from the mains. Now, when 
a motor with an ordinary short-circuit rotor is started, the 
currents induced in the rotor are very great,and the current 
drawn from the mains must also, therefore, be considerable. 
If a polyphase motor of high efficiency with short-circuit 
rotor is switched directly on to the mains, with a periodicity 
of, ssy, 50 cyoles, there will be a momen rush of 
currevt equal to about three to five times full-load current, 
while the resulting starting torque will be about two and a 
half to four times full-load torque. If the pressure of the 
supply current is reduced bya traneformer starter, thecurrent 
from the mains may be reduced to, say, about full-load 
current, when the torque will be equal to about one-half to 
three-quarters full-load torque. ith a wound rotor, a 
similar machine would give full-load torque with full-load 
current, and this current could be switched on gradually. 
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The type of transformer usually employed for starting 
polyphase motors with short-circuit rotors is that known as 
the auto-transformer, which consiste, for each phase, of a 
single coil wound upon an iron core forming a closed 
magnetic circuit. By tapping the coil at a point inter- 
mediate between the two ends, the voltage may be readily 
obtained that limite the current drawn from the mains to 
the permissible value, while allowing a considerably greater 
current to flow into the stator windings. With regard to 
the starters for motors with wound rotors, as the rotors are 
invariably provided with a three-phase осор ше regulat- 
ing resistance is always in three divisions. Liquid resist- 
ances are sometimes used, but more frequently wire or 
metal strip multiple-contact rheostate are employed. The 
curves shown in Fig. 1 are from teste taken upon two 
motors, one having a short-circuit rotor and the other a 
wound rotor, but which were in other respecte identical 
machines. It will be noticed that both the efficiency and 
power factor are higher in the case of the machine with the 
short-circuit rotor. Both machines were constructed to 
give 5 b.h.p. at about 1,420 revolutions on single-phase, 
200-volt, 50-cycle circuit. The starting torque obtained 
with the short-circuit rotor machine was 45 fall-load torque 
with 1:25 times full-load current, while the wound rotor 
machine gave 75 full-load torque with full-load current. 
The slip is somewhat greater with the wound rotor, which 
would, moreover, pull out of step rather sooner than the 
short-circuit rotor. The difference between the results 
obtained with the short-circuit and wound rotors on 
polyphase working is practically the same as that on 
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single-phase, though with the poiyphue system the results 
themselves are much better, as be shown later. 

Speed regulation has been so far, perhaps, the least satis- 
factory feature of the induction motor. e usual methods 
adopted are: firstly, the insertion of non-inductive resist- 
ance in the rotor circuita; secondly, alteration of the 
number of poles of the stator, and, in the case of wound 
rotors, those of the rotor also; and thirdly, varying the 
voltage on the stator either by the insertion of resistance 
in the mains, or by transformer. With regard to the first 
of these methods, the one mostly in use, though possessing 
the advantage of simplicity, has the disadvan of being 
uneconomical, being analogous, in fact, to the insertion of 
resistance in circuit with the armature of a direct-current 
shunt-wound motor. A further objection—one which also 
applies in the direct-current example—is the instability of 
the speed with varying load. If any considerable reduction 
in speed is attempted in this manner, is may become во 
susceptible to variations in the load as to render certain 
operations difficult or impossible. For many purposes, 
however, this method answers sufficiently well, and where 
the work is of an intermittent character the question of 
economy is not, of course, of much consequence. The 
second method, that of altering the number of poles, is 
not only complicated, involving many connections, par. 
ticularly in the case of the wound rotor machine, and low 
efficiency and power factor, bat is open to the further 
objections that the number of steps thus practicable is 


. 
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very limited, and that the system is too costly for general 
use. The third method, that of reducing the voltage on 
the stator windings, is the most wasteful of energy and 
the least effective. For the purpose of speed regulation, 
then, the wound rotor motor is the more satisfactory, 
though for some pur such as operating oranes, the 
short-circuit rotor with conductors of relatively high 
resistance, combined with graduated transformers for 
varying the voltage on the stator windings, is sometimes 
preferred for polyphase motors. 

To compare, now, the performance of the motor on 
single-phase and on polyphase working, it must be remem- 
bered that the field produced in the single-phase motor is 
not a uniformly rotating field as it is in the case of a 
polyphase motor. When the rotor is at rest, a simple 
alternating current in the stator winding would produce 
only an oscillating field which would not cause the rotor to 
move atall. To start up the motor, therefore, a second wind- 
ing is placed at 90deg. to the main winding, and by causing 
the current to lag in one winding and giving a lead to the 
current in the other winding, a phase difference is pro- 
duced which creates a rotating field. But whereas the 
currents in a two-phase stator differ in phase by 
nodeg., those in the single-phase motor cannot be made in 
the above manner to differ by anything like so much, and 
the resulting field is, in consequence, very irregular., As 
the rotor gains is gate the field due to the combined action 
of the stator rotor currents becomes more uniformly 
rotating, but never attains to the uniformity of the field 
produced by polyphase currente. For the above reason, 
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motors of this type have not nearly. so good a starting 
torque on single-phase as on polyphase circuits. And, for 
the same reason, the maximum running torque and brake 
horse-power of the motor is less when working single- 
phase than polyphase, and the single-phase motor 
will, moreover, pull out of step and stop with less 
overload than the polyphase motor will carry. Table I. 
shows the performance of the motor with regard to 
starting torque and current on single and two phase 
circuits of 50 cycles, 200 volte, and with short-circuit and 
wound rotors respectively. The superiority of the poly- 
phase motor in this respect is clearly shown. 


TABLE I 
Single-phase, — olyphase. —~ 
Starting Piptarting Starting Starting 
current. torque, current, torque, 
Short-cirouit rotor .... 125 46 =.. 125 2. 75 
Wound rotor... eas sœ 1 „ CO eus | — | 


Note, —The figures refer to the normal full-load values, 


The curves in Fig. 2 show also that the efficiency and 
power factor are higher in the case of the polyphase motor 
and that the slip is ter in the single-phase motor. The 
lower efficiency of the single-phase motor is accounted for 
by the greater iron losses due to the flax and to 
the torque being lower on acoount of the irregularity of 
the field. And the power factor is also lower because the 
greater slip of the rotor retards the rotor field, which oon- 
sequently becomes more out of phase with and thus opposes 
the stator field. The! coefficient and self-induction 
of the stator winding are thus increased and the power 
factor is, therefore, reduced. A great deal of attention 
has been paid to the methods of starting the single-phase 


motor, the principal object being generally to obtain 
as great a phase difference as possible between the 
currents in the main and starting ooils. Condensers, 


which were formerly extensively used in this connection, 
have been abandoned on account of the trouble they 
gave through heating, varying in ace ча varying 
temperature, and by breaking down. Choking coils were 
also much more used than at present, the required self- 
induction now being usually obtained by suitably winding 
coils. The method of starting adopted by 
the author is to connect the main and starting coils in 
series and a non-inductive resistance across the starting 
coile—that is, in series with the maia winding to which it 
gives a lesd— while the self-induction of the starting coil 
gives the current flowing in it a considerable lag. The 
auxiliary winding occupies about one quarter of the stator 
winding space, and is wound in the centre of the main 
poles, where the main winding could not be usefally 
employed. It is usually wound with either one-half or 
twice the number of turns of the main winding. The 
author prefers the fewer number of turns on account of the 
otherwise high induced voltage continually on the windings 
tending to break down the insulation. some makes of 
motors this risk of failure of insulation is still further 
increased by one end of the auxiliary coil being left ооп- 
nected to one end of the main winding, in which case the 
voltages of the two windings are in series. Thus, in a 
200-volt motor the voltage on the windings may be about 
550 volts, depending upon the phase difference of the voltage 
in the windings. 

There are several means by which the starting torque of 
the single-phase motor may be somewhat improved, but 
which involve lower efficiency on load. And, as in most 
other problems in engineering, the question as to how far 
the g efficiency s be sacrificed to improved 
starting performance is a matter of compromise. The 
results actually obtained, depend, of course, upon the 
details of d , particularly with regard to the flux 
densities, shape of the stator and rotor teeth, and length of 
air-gap, as well as upon the materials employed, particularly 
the quality of the iron in the stator. hile the single- 
phase motor cannot upon equal terms compete with the 
polyphase motor, it is, nevertheless, in its better forms, an 
excellent machine. 

The question of frequency is a very important matter 
with regard to induction motors, In the place, the 
torque exerted by the motor is inversely proportional to 
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the frequency of the supply current, and a given size of 
motor will, therefore, be capable of giving twice the horse- 
power on, say, 50 cycles that it can give at the same speed 
on 100 cycles. In order, therefore, that the motor may 
give the same maximum horse-power on 100 oycles as on 
50 sycles, the speed must be doubled. The loss due to 
hysteresis is directly proportional to the frequency. If, 
therefore, the frequency is greatly increased, the induc- 
tion—and therefore the torque - must be much reduced to 
prevent heating of tbe iron and noise. But the magnetisa- 
tion curve not being straight, the watts spent in magnetising 
are not diminished in the same ratio as the induction is 
reduced. Thus the iron loss is greater at the higher 
frequency, and, other things being equal, the efficiency of 
the motor is, therefore, lower. And the leakage coefficient 
being greater at the higher frequency, the power factor is, 
therefore, lower. This again, by increasing the currents, 
increases the C? R losses, which, therefore, further reduced 
the efficiency. The hysteresis loss and leakage coefficient 
increase much more rapidly on the higher range of 
frequencies than on the lower. For example, the difference 
is much greater between 50 cycles and 100 cycles than 
between 25 and 50 cycles. 

The curves in Fig. 3 show the difference in the efficiency, 
power factor, and slip of the same size of motor as before 
referred to when giving 5 bh.p. on 50 cycles at about 
` 1,430 r.p.m., and the same horse-power on 100 cycles at 
1,880 r.p.m. It will be here observed that the speed on 
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100 cycles is not, for the same horse-power, double that on 
50 oycles, as would have been expected from the statement 
above. But it may be explained that this was due merely 
to the exigencies of manufacture, the same standard 
stampings having been utilised in each case and the wind- 
ings varied to obtain the required output with the best 
results. While this arrangement occasionally necessitates 
the use of a machine somewhat larger than actually 
required, economies in manufacture are effected which 
repay the extra cost of material involved. When it is 
remembered that there are in the United Kingdom alone 
over 100 alternating supply systems, of which about 
86 sre single-phase, working at no less than 17 different 
frequencies, besides two-phase and three-phase, each with 
their own variety of frequencies, it will be understood that 
a manufacturer could not profitably make so great a variety 
of special patterns as would be required to obtain the 
greatest possible effect from a given size and weight of 
machine in every case. High frequency is not only 
prejudicial to efficiency, power factor, and torque, but ie 
particularly detrimental to good starting performance. 


TABLE II.—Starting Torque and Current on 50 Cycles and 100 Oyoles 
of b-h.p. Motor (Short-Oircuit Rotor) —200 Volts. 


Starting Startin 
Cyoles. current, шташ R. P. M. 
B iuc « 195 ew. s UB- usó 1,430 
100 ...... "M uc "- ge . 1,880 


This will be seen from Table IL, whioh gives the starting 
torque and current of the 5-h.p. motor on 50 oyoles and 
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100 cycles respectively. It may be remarked that on 
circuits of 100 cycles about twice the full-load current is 
usually taken for starting short-circuited rotor motors, 
whereas on 50 cycles the starting current does not usually 
much exceed the normal full-load current. 

High periodicity, then, to the motor user implies (1) 
higher cost of motors and (2) higher cost of working, and 
to the electricity supply undertaking it means (a) lower 
day load (because of the less inducements to power users 
to adopt the supply) and (b) greater proportional loss on 
mains, etc., on account of lower power factor of motors. 
Most of the systems having frequencies above 50 or 60 
cycles were established before induction motors were 
praetieally thought of. Some of these are, happily, being 
gradually changed over to 50 ог 60 cycles, and it would be 
well if a frequency of 50 cyoles were adopted whenever 
possible. Standardisation in such matters greatly pro- 
motes economy and excellence in manufacture, prompti- 
tude of delivery, and is, from every point of view, a 
consummation devoutly to be wished. 

In concluding these notes, a brief reference to the single- 
phase repulsion motor may not be out of place. If a 
copper ring is suspended in an alternating field, it tends to 
turn so that its plane is parallel to the direction of the 
flax, in which position it does not enclose any magnetic 
lines. If placed with its plane at right angles to the 
flax, it will not move, the tendency to turn in one 
direction being balanced by an equal tendency to turn 
in the other. Midway between these two positſons—that 
is, at 45deg. to the flax—the tendency to turn would be 
at its maximum, provided' that the currents induced in 
the ring were in phase with the primary field. Owing, 
however, to the self-Induotion of the ring causing the 
currents induced in it to lag, the position of the ring that 
gives maximum torque is moved correspondingly forward. 
If, therefore, an ordinary direct-current armature is placed 
in an alternating-current field and the brushes given a 
slight lead in either direction, and short-circuited, the 
armature (or rotor) will rotate. The function of the 
brushes is merely to short-circuit the coils as they 
successively come under the poles, and only those coils 
that are thus short-circuited are exerting a torque. 
The object of connecting the brushes together is—if the 
armature has a parallel winding—to equalise any irregu- 
larity of pressure, just as equalising rings are some- 
times employed in multipolar direct-current armatures. 
It the armature is series-wound, the connecting ring is 
required to short-circuit the coils. The speed characteristic 
of such a motor is similar to that of a series-wound direct- 
current motor—ib will race if run without load and the 
torque exerted varies inversely as the speed—and is, there- 
fore, greatest at starting. If the armature windings are 
suitably connected to three slip-rings to enable resistance 
to be inserted at starting, and which can be gradually cut 
out as the motor gains speed, the starting will be improved 
and the starting current reduced. The effect of connecting 
the rotor windings in this way is that currente flow in all 
the conductors, thereby exerting a torque just as in an 
induction motor. And as the speed of the rotor increases 
up to synchronism the currents in the rotor come more 
into phase with those in the stator, and thus the torque 
due to this inductive effect increases with the speed. We 
have thus a compound effect, which results in a ual 
decrease of torque from that due to the initial repulsion 
effect to the maximum running torque of the machine 
as an induction motor. For operating hoisting machinery, 
and many other purposes, such a motor is very well 
adapted. 

On a 50-cycle ciroult the starting torque may be as great 
ав twice the full-load torque with less than 1'5 times fall- 
load current, while three times fall-load torque may be 
obtained at starting with about twice the full-load running 
current. And if when the motor has run up to speed the 
slip-rings are short-circuited, the motor will run practically 
as an ordinary induction motor. If the brushes are left on 
the commutator they continue, of course, to short-circuit 
the coils, which, therefore, continue to exert a torque due 
to the repulsion effect and tend to race. On the other hand, 
the induction action of the remaining conductors tends to 
run the motor at synchronism. The result is that, when 
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running light, the speed of the motor is a little above 
synchronism. 

The efficiency and power factor of the repulsion motor 
are not quite so high as those of the induction motor, the 
current taken for the same horse-power and on the same 


voltage and periodicity being about 10 per cent. higher ; 


and the horse-power of the motor is roughly 70 per cent, 
of that which it would be as a single-phase induction 
machine. Reversing the direction of rotation may be 
effected either by shifting the brushes to the other 
side of the neutral position on the commutator, or by 
shifting the position of the polesthemeelves. The latter may 
be accomplished by employing two sets of windings on the 
stator inclined to one another at the same angle through 
which the brushes would otherwise have to be moved. 
Either winding cap, of course, be brought into operation 
by a simple two-way switch. The stator winding is 
switched directly on to the mains, and the starting 
current may be kept within the limits usually required 
by means of the regulating resistance in the rotor circuits. 
As is well known, when a circuit carrying a current is 
auddenly opened, the current tends to jamp across the 
break in the form of а spark. And the tendency to 
spark as the short-circuited coils leave the brushes will, 
therefore, be understood. 
difficulty with the repulsion motor. However, if the 
reactance voltage is kept sufficiently low, and the machine 
provided with slip- ringe — o that the circuits are not really 
broken—the difficulty of sparking may be quite overcome. 
The prevention of sparking may, indeed, become more 
difficult in machines of large size, but with regard to that 
the author has not sufficient data to give particulars. 


ROLLER BEARINGS. 
BY T. W. HOW, CE. 


Under the auspices of the Tramways and Light Railways 
Associatiou an interesting paper was read at the Society of 
Arte’ rooms by Mr. Thomas W. How, C.E, F.R.G S, on 
" Roller Bearings,” with special reference to their applica: 
tion to tramway and railway rolling-stock. The chair was 
taken by Mr. A. L. C. Fell, МІЕ E, chief officer, London 
County Council tramways. 

The author claimed that as а result of very many years 
persistent effort, practical experience, and exhaustive tests, 
it was now possible to give reliable data, based upon trials 
made under varying conditions and by independent autho- 
rides, extending over a series of years, on the advantaget 
of roller bearings. After desling in detail with the 
technical requirements of a satisfactory roller bearing for 
heavy and light loads, in which һе showed that efficiency 
largely depends upon true parallelism, proper spacing 
of rollers and proportionate diameter, length and 
hardness of rollers, he gave examples of various con- 
trivances for spacing the rollers, regarding the Empire 
floatiog cage as the most satisfactory owing to its simplicity 
and easy adjustment. He advocated the employment of 
solid rollers of special quality ateel rather than of spiral or 
hollow ones, or rollers threaded on spirdles. The want of 
succesa of earlier experiments made with roller bearings was 
due to excessive rigidity and improper load adjustment. 
These are now obviated by means of swivel seatings, 30 
that the alignment of the load is evenly distributed. The 
author combatted the statement that roller bearings are 
not suitable for railroad or other rolling-stock because 
of earlier failures, and he referred to the brilliant successes 
in applied mechanics which have been the outcome of 
earlier experiments attended by many failures. 

Having given some interesting and conclusive examples 
of the successful application of roller bearings to shafting 
and heavy coal-weighing shoots, the author turned his 
attention to the application of roller bearings to tramway 
and railway vehicles, and claimed that the atarting effort 
in these vebicles has been proved to be 31b. per ton of load, 
with its consequent reduction in coal consumption, electrical 
energy, and other motive power. After quoting the results 
of tests made several years ago at Birmingham and South- 
port, where the economy in current consumption was shown 
to be from 30 to 40 per cent., the author cited more recent 


This has been, in fact, a serious: 


testa made on the Wolverhampton and Croydon tramways 
respectively, where in the former case a proved economy in 
current consumption of 15 per cent. was obtained, and in 
the latter a similar economy was aleo shown equal to a 
saving in current of £37. 14s. рег саг per annum. Examples 
of railway tests were also given, the most recent being that 
on the London, Brighton, and South Coast Railway—a com- 
plete train fitted throughout with roller bearings which was 
put into regular service in November last. Notwithstanding 
that about two-thirds of the total coal consumption of the 
whole train was recuired for the engine alone, the test 
figures show that an economy of 15 per cent. in coal con- 
sumption was obtained on the drawbar pull. Taking only 
10 per cent, bowever, as an average economy, this equals 
a saving of 100 tons of coal per train per annum, and, 
adding the savings in oil, etc., an economy of £100 per 
train per annum is shown over the cost of running with 
ordinary axle boxes. The results of exhaustive tests on 
the Indian State railways were given, which showed an 


‘economy in coal consumption of from 9 to 12 per cent. 


Taking 10 per cent. se the mean with coal at 10s, 
a ton, the economy is equivalent to £67. 10s. per train 
of six coaches per annum. Other favourable examples 
were given, and the author contended that extended expe- 
rience had now amply proved that the efficiency atid 
durability of roller bearings constructed upon proper 
principles are fully assured, whether they be applied to 
railway or tramway rolling-stock or to other fixed or 
movable machinery, and that their adoption is a necessity 
in all cases where cheap power is required, or where 
existing power stations or rotary machinery are working 
up to their full limit and have not room for expansion. 
The lecture was illustrated by lantern slides, and a 


number of sample parts were also shown. 


2 — 


FORTHCOMING EVENTS. 


FRrpAY, Ост. 27. 
Physical Society.—At 5 p.m, The Theory of Phasemeters," by 


Dr. W. E. Sumpner; ''Apraratus designed for Measu'ing the 
с al Radiation during an Eclipse,” by Prof. Н. L. Oallendar, 


Institution of Electrical Engineers (Glasgow Section), — Fourth 
annual dirner at the Grosvenor Hotel, Glaegow. 


Junior Institution of Engineers.—At 8 p.m. (st the Westminster 
Palace Hotel) annual general meetiog and first meeting of the 
Incorporated Institution. 


Tuxrspay, Ост, 31. 

Faraday Society —At 8 p.m., ‘‘ Alternate-Carrent Electrolysis,” by 
Prof. Ernest Wilson ; ‘‘ Alternate-Ourrent Electrolysis as shown 
by O-cillograph Records,” by Mr. W. R. Oooper; Notes cn the 
Cryatalline Structure of Electro-Deposited Corper,” by Prof. 
A. K. Huntington ; '' Some Observations Respecting the Relation 
of Stability co Electro-Ohemical Efficiency in Hypochlorine Pra. 
duction,” by W. Pollard Digby, A. M. I. E. E. 


THunspAy, Nov. 2. 
Rontgen Society.—At 815 p.m., ''Ruhmkorff Ooil, by Prof. 
Wertheim Salomonson (of Amsterdam). 


Civil and Mechanical Engineers’ Society.—At Caxton Hall, 
'' Bea Defences,” by Baron H. T. H. Siccana, M.I.O. E. 
Frimay, Nov. $, 


Junior Institution of Engineers.—At 8 p.m. (at the Westminster 
Palace Hotel), presidential address by Mr. Dugald Olerk, M. I. O. E., 
on The Problem of the Gas-Turbine." 


SATURDAY, Nov. 4. 


Birmingham Electric Club.—At 7.50 p.m., '' Electric Furnaces,” 
by Mr. J. H. Stansbie. 


Institution of Civil Eagineers.—Nov. 7, at 8 p.m., inavgural 
address by Sir Alexander Binnie and presentation of awards. 


Institution of Electrical Engineers.—Nov. 9, st 8 p. m., the 
president (Mr. J. Gavey, O. B.) will deliver his inaugural addrees. 


Lytham.— A company is about to be formed to take over the electric 
lighting provisional order, and the contractors will be Messrs, Fcote 
ds Milne, Limited, or Tami The r Oe d. Беор ihe 
three-wire system, and the consulting en ( ; tohe 
estimates the ost at £13,600. pes 1 
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GOVERNMENT CONTRACTS. 


Every year a return is made of money spent by the 
Government in contracts abroad, and every year we have 
to read and hear diatribes against such transactions. So 
far as the electrical industry—or, indeed, any other industry 
for the matter of that—is concerned, the one expenditure 
that is a blot upon the sheet is an item of £220,054 for 
telephonic apparatus. The Government expenditure for 
telephonio apparatus is but & small part of the yearly 
expenditure for telephonic apparatus in this country, and 
we fear that could a strict examination of the facts be made 
it would be found that the bulk of our telephonic apparatus 
comes from abroad. We are well aware that half a dozen 
reasons have been advanced for this state of things, but, 
while the reasons are interesting, they are of little 
real value unless a practical remedy is found. One 
manufacturer lays great stress upon our fiscal system 
as & cause, and urges a change as a remedy. Probably 
there is much truth in hie arguments, yet certainly they 
do not completely solve the problem. Now, there is no 
absurdity in approving as well as condemning the same 
individual, for just as few people are always in the right, 
so it is most improbable they should always be in the 
wrong. Hence we may safely commend the Government 
or other authorities for purchasing the best, while ocon- 
demning them for putting obetacles in the way of cheap 
and efficient production. The one important point to 
consider is the statement that the foreign-made apparatus is 
better than is obtainable in this country. The point is highly 
debatable, and has not yet been proved, at any rate, to 
our satisfaction. Even if the suggestion be true, the cause 
might well be attributed to our fiscal and economic policy, 
which increases cost of production ; and as the sale prices 
must approximate towards the same amount, it is easy to 
underatand why costs have to be kept down at all risks in 
order that some business may be obtained. If the Govern- 
ment pays £220,054 a year for telephonic apparatus from 
abroad that is better than similar apparatus at the same 
price produced at home, it is to be commended ; but at the 
same time if the cause of the worse material here is to be 
traced to the negligence and inactivity of the Govern- 
ment, then the condemnation of the Government must 
be far and away greater than the commendation. The 
history of telephony in this country is one of the most 
interesting even from the manufacturing point of view. 
We ought to have been in the forefront of manufacturing, 
but we are not. The same statement can be truthfully 
made of other branches of manufacturing, and it will prove 
a hard nut to crack for politicians to tell us why capital 
from abroad has had to be brought into this country to 
exploit and develop various branches of electrical manu- 
facturing. So far as this state of affairs is due to politics 
16 means that there is a total decay of political virtue, that 
we are broken up into small parties, cliques—every olique 
thinking of private interest and forgetting the public. 
Broad-mindedness is almost entirely wanting, and the 
nation is suffering from wilful and not from simple, 
helpless; ignorance. It was cliquism and wilful ignorance 
that brought about the condition of affairs telephonic, and 
has necessitated the spending of money abroad. At the 
present time everybody interested in these matters wants 
to know what the next move will be. There is no certainty 
of anything, except the uncertain. Out of the huge 
expenditures of the Government comparatively little is 
spent abroad, this telephonic item being by far the largest 
that interests us; and we call attention to it, not eo much 
for itself, as for its indicating the larger purchase in other 
directions. The march of progress means that capital 
must be sunk in the production of apparatus to, meet the 
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wants of modern requirements. In many instances capital 
is not forthcoming ; hence development cannot take place 
at home. It is forthcoming for production abroad, and 
the early birds abroad have the pick of the world’s markets. 
They are always a little ahead, because they were first. 
This country has been ahead in ita business because it 
had the run of the world’s market before any competi- 
tion was possible, but now it leaves others to take the 
initiative—to prodace and obtain a market—and expeots 
to find it as easy to oust as to retain. A wrong policy, a 
ruination policy, but one that seems to be gaining ground. 
The world moves on, and what was possible half a century 
ago is impossible now. Telephony is not the only direo- 
tion in which the markets of the world are occupied, and if 
this country does not soon waken to the altered conditions 
of affairs, its business will be like the old grocer’s who 
kept on in the way of his grandfather and saw his rivals 
successful, 


CORRESPONDENCE. 


“Опе man's word is no man's word, 
Justice needs that both be heard.” 


ERRATUM. 


Бтв, —Allow me to point out a printer's error in my 
answer to Question 817 in your impression of 20th inst. 
In Table A the last two columns are turned upside down.— 
Yours, etc., S. S. L. 


RAIL CORRUGATION. 


BY ROBT. B. HOLT, PERMANENT. WAY ENGINEER, CITY 
TRAMWAYS, LEEDS, 


There has been so much discussion from time to time 
as to the effects of expansion and contraction on tramway 
rails, and eo many theories propounded, that in these days 
of close jointe and welded rails one is apt to wonder at the 
resurrection of a subject which appears to have been 
settled satisfactorily, by both theory and practice, for some 

nsiderable time. I claim the readers’ indulgence and beg 

present the old subject in a new light—viz., with regard 
to the corrugation of rall surfaces which is becoming eo 
ee and such a eource of anxiety to tramway managers 
and engineers. 
Before entering upon the relation between expansion, 
contraction, and rail corrugation, it may be interesting to 
eonalder а few items forming the subject matter of a very 
clever paper by C. V. Boys, Esq., FR S., which appeared 
in the Tramway and Railway World in 1902 at a time when 
the question of welding tramway rails was being given much 
consideration. The author of this paper states: That a 
change of temperature of 10deg. C. represents an elongation 
of nearly 7in. in one mile of welded rail, also that a steel rail 
can be compressed or extended a two-thousandth part of its 
length by a force of 14223 Ib. to the square inch; the same 
rail when warmed 1deg. C. will become longer by eleven- 
millionths of ite length, Combining these figures, it will 
be found that if a steel bar is warmed 1deg. C. and at the 
same time subjected to a longitudinal compression of 315lb. 
to the square inch of section it will not change in length at 
all, or if warmed 10deg. C. and compressed with a force of 
5,1801]. to the square inch of section it will retain its 
original length. So far as the rall is concerned, a change 
of temperature of 10deg. C. in the rail will not do any 
harm. For rails ере to the sun by day and the sky 
by night 10deg. C. is not one quarter of the possible 
change of temperature, but the rails being buried except 
at the head, though 10deg. C. may be exceeded, it can 
never penetrate sufficiently into the lower part of the rail 
as to set up longitudinal stress approaching destruction." 
Also that the adhesion between the rail and the road will 
be sufficient to withstand the longitudinal force.” 

Practice has proved Mr. Boys's theory beyond all possible 
doubt with regard to the body of the rail; there has been 


no perceptible elongation of rails and subsequent damage 
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to both tracks and roadway. The results on the whole 
with close joluts have been more satisfactory; and with 
regard to welded rails, they are the acme of perfection— 
that is, if welded when rails are laid—there is no drop of 
the car at the joint, no “hammered-out” ends, deteriorating 
day by day; and in place of these evils we have easy 
running with oscillation reduced to a minimum. 

But to return to corrugation ; this new disease which is 
shortening the life of our rails, what is the cause of it? The 
writer does not presume to say, but rather to point to that 
which appears siguificant from a practical standpoint. If 
a change of temperature of 10deg. C. represents an clonga- 
tion of 7in. in a mile of ex rail, what effect has this 
or a much greater change of temperature on the surface of 
an ordinary tramway rail? The lower portion being buried, 
of course. We may take it that it is not possible for an 
upper layer of the rail head to elongate, and the lower 
part to retain ita normal lengtb, when the jointe are close, 
as shown in the sketch. What will result from the effecte 
of the expansion of the upper part of the rall head under 
a change of temperature of from, say, 10deg. to 30deg. C. 


or more ? 
x ELONGATED RAILHEAD 


It appears to one, then, taking a practical view of the 
case, that as this assumed upper layer, which is exposed to 
all the changes of temperatare, can neither elongate nor 
shorten longitudinally, it must naturally take a course 
where there is less resistance. It is, therefore, the opinion 
of the writer that the stresses called into play by a rise of 
temperature exert themselves along the surface of the rail 
in a longitudinal direction, and the top layer, being unable 
to elongate in a straight line, it buckles or corrugates in 
the way now, unfortunately, so well known to all connected 
with electric tramways. Precisely the same result can be 
obtained, taking a humble example, by applying end 
pano to some thick elastic material such as soft pitch. 

Е course, the corrugations, if arising from this action, may 
be almost imperceptible to begin with, but they will rapidly 
become more evident by the action of the rolling-stock. 

Co tion is a growth of recent years, and in the days 
when in. was allowed to counteract the effects of expan- 
sion, corrugation was unknown. Was this because the 
upper layer of each rall had room to expand? Take the 
case of a 3 writer n of. It has been i dn 
seven years, and corrugation is only now appearing. Pro- 
vision was made for * RR of жылы. at the 
jointe; but in course of time, the rails probably bein 
somewhat soft, this gap has disappeared owing to the me 
rolling over it. Does it not seem to point to the effect of 
the temperature on the rail head? The same can be said 
of tracks that have been welded after being Jaid and used 
for a similar period. When they were welded, thin rall 
sections were inserted between the rail ends to close the 
gap, and within a year or two the corrugation appears. 

Again, what a number of old tracks, tracks that were 
neither anchored nor concreted over the rail base, are 
deformed and rendered a positive switchback owing to the 
rails hogbacking.“ There is something siguificant in the 
very appearance of a track in this condition. We shall 
probably find that the rails were of a much lighter section 
than those now used, and were not laid in such a rigid 
manner, therefore it appears possible that the variations of 
s temperature have some little to do with the action 


ewise. 

This article has been written with a view to opening a 
discussion on the momentous subject of corrugation, in the 
hope that it will be freely criticised and the real cause 
discovered ; at the same time the writer considers that it is 
far better to combat with corrugation than to revert to the 
old form of joint. 


Madrid.—The Public Works Department д ы desi for а 
scheme of electric tramways in the town. Particulars from Direccion 
X o e UM Publicas, Madrid. Designs and estimates by 

07, 44. 
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TURBINES v. RECIPROCATING ENGINES. 
BY DECAPOD. 


As turbines are now becoming close running rivals with 
reciprocating engines for different classes of work, chiefly 
electric generator driving and ship propulsion, a valuable 
criticism on the operation of the two methods of obtaining 
the most efficlent and reliable prime mover may be raised. 
In the case of the reciprocating engine, its operation is so 
well known that little can be said to enable it to be under- 
atood better than it is at present; it has almost reached 
the peak of its efficiency and reliability of operation for long 
runs under the worst conditions, such as driving a generator 
for heavy railway traction or shipwork in а heavy sea. Limite 
of steam pressure and temperature are low—450deg. F. for 
steam temperature is as high as can be considered safe for 
keeping good smooth rubbing surfaces, such as valves, pistons, 
and rods ; higher temperatures necessitating expensive lubri- 
cating oile and a certain amount of uneasiness on the part 
of the man in charge if the engine is running with fine 
clearances. Then if surface condensers are used, there is 
always the trouble of extracting the oil from the hot-well 
before water can be used again for boiler feed. With 
triple-expansion engines it has been proved that a 26in. 
vacuum gives the best resulte, and, further, there is a limit 
to the expansion carried out in the low-pressure cylinder 
due to the condensation and re-evaporation of steam on 
the cylinder walle, etc. The advantages of reciprocating 
engines over turbines for shipwork is in the manœuvring, 
the small size of propellers necessary for the high speed of 
turbines making it more difficult, especially from rest in 
narrow waters. 

Trials have been made which show that turbine steamers 
going full speed ahead can be brought to rest in about a 
minute and a half. This is a good result, but actual expe- 
rience has shown the relative inadequacy of going astern 
from rest. The case of the turbine is a most favourable 
one especially for central stations, it being an ideal drive 
for alternating-current generators in parallel on account of 
ite equal turning movement. The turbine being a purely 
rotary motion with no rubbing surfaces, high pressure . and 
temperature steam can be used with its full advantages, 
the only thing being slightly increased peripheral blade clear- 
ances for extra high superheat. The steam consumption of 
a turbine can be improved by 10 per cent. for 100deg. F. 
of ворегћеаб with steam at 16010. square inch. Then, 
again, it pays to have the best vacuum possible, and the 
8team can be expanded to its utmost limit. The gain from 
an increased vacuum is so great that it is advieable to pay 
great attention to the design and upkeep of the condensing 
plant. For shipwork it is sometimes usual to fit a vacuum 
augmenter, by which means it is possible to maintain a 
vacuum of 28Jin. in the condenser. Another good feature 
of the turbine is that it requires no lubricant mixed with 
the steam, therefore obviating the necessity of any oil 
extraction from hot-well water. In large turbines for central 
stations it is usual to have the bearings lubricated by the oil 
gravity aystem—that is, with a tank some 40ft. above the 
engine-room floor level, into which the oil is pumped from 
another tank below the engine-room floor level, the oil 
running from top tank through the bearing and into the 
lower tank to be filtered and cooled, then pumped up to 
the top tank to be used over again. Oil treated in this 
way will last for months, care being taken to keep water 
out of the oil, as it sometimes leaks through from the 
water-jackeb on large bearings, on account of leaky 
castings. As in all engines, the governor is a very 
important consideration; a fly-ball type of governor is 
made use of. The speed of the turbine can be varied 
within all the limits of the governor spring whilst the 
turbine is running. This is particularly useful for bringing 
alternators into synchronism and adjusting their differences 
of load when in multiple. ‘Chere being no variation 
of angular velocity in the turbine, which is necessarily 
present in reciprocating engines, heavy synchronising 
currents between two alternators in parallel are avoided. 
All power being transmitted rotatively, foundations are 
chesper than for the same output in reciprocating engines. 
Many people imagine that the blades wear under the action 
of steam, but experience shows that with superheated 


steam this is not so. In the case of where steam is 
admitted through nozzles, slight wear is noticeable in the 
nozzles owing to the tremendous velocity of the steam. If 
there is any water in the steam, this wear is inoreased ten- 
fold. The bearings of a turbine require to be run with 
very fine clearances, 008in. being usual with forced 
lubrication. "Very fine centring of the epindle In cylinder 
is necessary, as the peripheral blade clearances in sizes up 
to 500 b. p. are usually only ‘02in. with 100deg. F. super- 
heat; with sizes of 7,000 hp, with the same superheat, 
‘O8in. clearances are necessary. The spindle should always 
be in perfect running balance on account of the fioe 
peripheral blade clearances. The usual method of 
balancing heavy spindles is to lay them on knife-edges, 
gravity causing the heavy parts to come to the bottom. 
This method usually suffices, but no degree of real 
accuracy can be attained, as one cannot tell for 
certain which end requires the additional weight to 
bring it into balance. With smaller sizes it can be rua 
up to speed and marked with a coloured pencil at different 
points which shows where to add additional weight. A small 
body revolving at 5,000 r.p.m., the light side is always the 
one that comes out, so that weight should be added where 
the marks are. In some cases the marks are different at 
each end, when weight needs to be added at each end to 
suit. For slower s than 5,000 r.p.m. the marks 
usually come at certain angles, leading the light side ; this 
can easily be found by trials. As there are so few moving 
parts in a turbine compared to the numerous moving parta 
in 8 reciprocating engine, the repairs and replacements are 
small in comparison. Greater economy in oil and attention 
is on the side of the turbine, as they run cleaner, and all 
that has to be done is to turn on the steam and keep an eye 
on the oil to bearings. The chances of breakdowns on both 
the reciprocator and the turbine are probably equal, and 
the most serious breakdown for a turbine is the wearing 
down of the balance pistons through allowing them to 
come in contact with the cylinder casing. As the rings of 
these pistons are solid with the main spindle, it means 
turning off the whole of the piston and shrinking on a 
new end. This is a long job, and means throwing the 
turbine out of service for at least four weeks. Another 
serious breakdown is likely to happen from loss of oil to 
bearings. Such accidents have happened, causing bearings 
to eeiz3 and put such a strain on the spindle as to bend it. 
Once bent, it is difficult to get it back to ite original posi- 
tion and seldom to make it run as true as before accident. 
A strip in the blades is for shore work usually only a 
stoppage of about five days in small sizes, and repairs cau 
be effected on sight with ease, the reblading not being as 
difficult as it would appear to be. With good tools and 
men used to the work, it is surprising how soon a few 
thousand blades can be fixed in position. There is usually 
no sign indicated previous to a strip, aud the first thing 
noticeable is a sudden grinding, then a full stop, the blades 
shearing. off close to the main body of the spindle and 
becoming wedged between the spindle and the cylinder 
casing, no damage being done to any other part 
beyohd the actual blades. The usual cause of 
strips may be put down to too fine clearances with 
excessive superheat, spindle being out of balance, and 
shaft whipping causing blades to rub, a heavy dose of 
water from boilers while on load, or a weak blade breaking 
off and fouling. A strip does not mean the whole of the 
blades, and may be anything from two rows to twenty. These 
three breakdowns are the only ones that can happen of any 
serious moment, and with the ordinary amount of care and 
intelligence it can be proved that the tarbine is becoming 
as reliable as the best reciprocating engine. 


BOURNEMOUTH TRAMWAYS. 


The accompanying map of the Bournemouth tramways 
shows the extensions referred to in our last issue. The 
extension on the west to Poole, it will be seen, lies within 
that borough and the Branksome urban district, while that 
on the east to Christchurch lies partly within the borough 
of Bournemouth and partly in Christchurch. The former 
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consists for the most part of a line recently purchased from 
a local company, while the latter is of entirely new 
construction, as stated in our previous reference. With 
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Map of Bournemouth Tramways System. 


regard to the extension to Poole, it may be added 
that Branksome is shortly to be incorporated with that 
borough. The distance between the termini at Poole and 
Christchurch respectively is about 10 miles, and the conduit 


sections of tramway occur almost in the centre of the 
system as shown. Work on the Christchurch extension was 
commenced on Jane 1 last by Mesers. J. G. White and Co, 
Limited, who secured the contract for the permanent 
way at £38960, The construction of a new bridge 
over the river at Tuckton was involved, and tbe 
contract for this, including abutments, was let to 
the Yorkshire Hennebique Company at £4,500. The 
amount of the British Electric Equipment Company's 
contract for the overhead line work was £4.315 and that 
of Messrs. Johnaon and Phillipe, Limited, for the feeder 
cables, etc., £5.405. We find we were in error last week 
in orediting Messrs. Callender’s Cable and Construction 
Company, Limited, with the whole of the cable work for 
the Bournemouth tramways. They supplied and laid the 
cables for the original scheme, but not for the Christchurch 
extension. It may Ъз repeated here that the route length 
of this extension is 34 miles, and the total length of single 
track laid about 54 miles. Thus the new track is not 
double throughout as it 1s represented to be on the map. 

In two respeots the system of tramways completed by 
these extensions is especially noteworthy. Firstly, it 
illustrates the possibilities of the conduit and overhead 
trolley systems in combination; and, secondly, gives a 
foretaste of that commonsense era when local authorities 
shall co-operate to provide improved facilities for inter- 
communication between towns and districts within natural 
areas of relatively dense population. 


CONSTRUCTION OF CANADIAN NIAGARA POWER 
COMPANY’S 100,000-H.P. HYDRO-ELECTRIC 
PLANT AT NIAGARA FALLS, ONT.* 

BY CECIL B SMITH, MAE, M CAN SOC C E. 


When the writer became resident engineer for this com- 
pany in August, 1901, he found that the location of the 
works and discharging tunnel had been alresdy decided 
upon, and a shaft for tunnel construction partly sunken, 
and under directions from Consulting Hydraulic Engineer 
Herschel the turbine units were being given preliminary 
study by Escher, Wyss, and Co., who also finally designed 
them. Aside from the tunnel, which evidently should be 
built at once of full capacity, the construction then 
authorised was for a canal of 50,000 b. p, with temporary 
cribbing on the south side, a wheel pit for 50,000 h.p., and 
machinery and power house for 50,000 h p., but the com- 
pany in 1902 decided to build the canal for 100,000 b. p., 
the wheel-pit for 110,000 h. p. (one 10,000-h.p. unit as a 
spare), to erect a power-house for 50,000 h.p., and equip it 
with machinery to the same extent; and this plant, along 
with conduits for carrying underground cables to Niagara 
Falls, N. V., and to a transformer station for 25,000 h. p. 
outside Qaeen Victoria Niagara Falla Park, is now practically 
completed, and is in partial operation. 

Some hazardous and approximate soundings bad been 
taken in the Nisgara River at the canal entrance, but they 
gave assurance that the depth cf water adjacent to the 
shore was sufficient without extending operations very far 
out into the rapids, and a cofferdam was built. The cribs, 
if placed separately, would have been in rather unstable 
equilibrium, and the contractor accordingly sunk them in 
pairs, with turnbuckles in place, using temporary binding 
timbers to hold each two cribs in correct relative position 
antil sunken into place, after which these timbers were 
removed by divers. The soundings for each crib were 
taken from a platform extending out over the water from 
the cribs previously placed, and the bottoms of the cribs 
were framed upside down, so as to fit the inequalities of 
bottom, denoted by the soundings. A floor for sustaining 
the rock filling was also placed in each orib as nearly as 
possible to the bottom, and the cribs were partly loaded 
before being floated into place. In order to hold on to tke 
cribs when placing them in a current of 10ft. to 12fc. per 
second, several lines of wire rope operated by hoisting 
engines were used, and only one mishap occurred, when 
the bottom of the large corner crib was tern off It was 


* Abstract of paper read before the Oanadian Society of Civil 
Engineers, 
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found advisable to add vertical binding timbers, not shown 
on plan, when cribs were to be placed in the heavy current. 
These are being found of advantage aleo during the removal 
of the cofferdam. 

The puddle used was composed of about two-thirds gravel 
and one-third clay artificially mixed, as a natural mixture 
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could not be obtained within a reasonable distance, and this 
mixture was found to fall quickly into place whenever leaks 
opened up, and could be rammed into a perfectly water- 
tight mass It was found best, however, to keep the 
puddle wall well below water-level on one side, so as to 
enable leaks to be promptly reached and the puddle to 
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buckles, after which all openings at bottom, located by 
divers, were made tight by piling of rich cement mortar 
and ramming them into the apertures. When the cofferdam 
was pamped out by a battary of 12in., 10in., and Sin. centri- 
fagal pumps lifting about 10,000 gallons per minute, it 


was found that there was, even after temporary 
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through puddle had been cut down to nominal proportions, 
a heavy flow of water through the boulders and gravel 
lying between the oofferdam and solid rock, and as this 
would have to be handled for over two years it was ocon- 
sidered advisable to take steps to stop it, and a puddle 
trench was sunk to rock at each end of area unwatered, 


Canadian Niagara Power Company—Cofferdam for Canal Entrance. 


settle quickly. The continuous decking was built in place 
as soon as cribs were filled with rock, and being tied across 
by timbers above water and turnbuckles below, the cofferdam 
acted as one mass. In placing tongued and grooved sheet- 
ing it was broomed down by hand хапа on to natural 
bottom, and fitted snugly around timber ties and turn- 


being carried in each case from shore to adjacent points on 
inside of cofferdam. The cofferdam proper was sheeted 
on inside between these two puddle cut-off walls, with 
double tongued and grooved sheeting extending from above 
water-level down to solid rock, layers of tar paper being 
placed between the two layers of sheeting, and in order to 
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seal the bottom a toe of rich concrete was carried along 
the bottom, being tied to the rock by thoroughly washing 
the surface of same, and spiking a heavy line of timber, 
about 12in. above the bottom, to the sheeting. This 
interior sheeting held the pressure of water against it 
until torn off when letting water into the canal, and the 
whole leakage was cut down to about half of the capacity 
of one 8in. pump during this period of over two years. 

The original intention of the company was to build a 
steel bridge across the entrance canal, but it was subse- 
quently decided to build a stone and concrete bridge 55ft. 
wide, composed of five spans of 50ft. each. Canal walls 
of rock-faced coursed ashlar, backed by 1: 5 : 5 concrete, 
were carried out into the river by 50fl. curves. The wheel-pit, 
which is 570ft. long and 18ft. wide after lining, was 
excavated through 15ft. of boulders and gravel, 100ft. of 
limestone, and 50ft. of shale, the sides g separated 
before blasting by channelling. 

The original design for the tailrace tunnel was of s 
section 21ft. high, with brick lining 1610, thick, but this 
was finally modified to the present section, which is 25ít. 
high, and has a composite lining, the bottom and sides 
being of concrete, faced with 4in. of highly-burnt brick, 
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Canadian Niagara Power Company—Section of Tunnel. 


while in the arch a brick ring with dry packing was 
adhered to on account of the difficulty which would have 
attended the building of a concrete arch. When the dis- 
charge tunnel was built for the Niagara Falls Power 
Company there was no exact information as to the value of 
pa 1 coefficient for а brick-lined channel 5 such 
e dimensions carrying water at a high speed, and even 
when the present id or was 5 the United States 
tunnel not yet been tested to its full capacity, nor 
properly calibrated, but an examination in the winter of 
1902 showed the brick lining, although of a very ordinary 
quality, to be absolutely intact, unworn, and slimed over 
after seven years’ use, with water flowing at about 27ft. 
r second. Still, to make assurance doubly sure, the 
facing of the present tunnel was made of a superior 
burnt smooth brick, and the section made about 20 per 
cent. 'argor than the earlier one, so that the velocity will 
be slightly increased as the grade of 7ft. per 1,000 is con- 
tinuous, and the alignment of the tunnel very favourable, 
consisting of two curves of long radius with direct 
outlet in line with wheel-pit. This tunnel is 2,2000. 
long, including the  headworks at portal, which 
consists of a square headwall 60ft. wide, 12ft. thick, 
and 55ít. high, extending to a depth of 35ft. below 
water-level, resting on a foundation well into the Medina 
sandstone ; from this headwall the tunnel rises in an ogee 
curve for some 80ft. to the tunnel proper, and this portion 


is lined with ft. of granite, which it was considered advis- 
able to use in place of brick, owing to the excessive speed of 
the water when dropping to the river-level, it under- 
stood that the invert of the tunnel at the top of ogee 
curve is at the low-water river-level. 

The excavation was carried both ways from a shaft 
sunk midway between the portal and wheel-pit, and was 
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also carried in several hundred feet from the portal, 
and although the alignment was fixed from two piano wires 
12ft. apart, suspended in the shaft, the instrument work 
at point of meeting of headings was found to be almost 
perfect, which must be looked on as a result of extreme 
care in the use of plumbobs, and taking the average of a 
large number of observations in this and surface instrument 


600 


THE ELECTRICAL ENGINEER, OCTOBER 27, 1908. 


work. Owing to the upper portion of the tuanel being in 
shale, it was necessary to carry а fall timber roof consisting 
of five centred 12in. by 12in, rings 4ft. apart and дїп. 
lagging, and these were pat in place, along with the wall 
plates, as fast as the headings were driven, while the plumb 
poste, carried down to limestone, were inserted at the time 
the two benches were being taken up. The original idea 
was to use yellow pine timber, but this was modified by 
substitating hemlock for centres and plumb posts, where 
the atresses would ba compressive, and, although they were 
much abused by blasting, the result was satisfactory, owing 
to the absence of much water to soften and swell up the 
shale roof; the portion of roof adjacent to the wheel-pit was 
aubject to leakage when the pit excavation was being done 
jast above the tunnel level, and at this point the roof 


timbers were badly crushed, and the centres settled several 
inches, the fibres of the hemlock segments being forced into 
one another. 

The process of lining the tunnel was as follows: The 
concrete invert (1:3:5) being laid, the vitrified brick 
invert was placed as far as the corner speciale; side forms 
were then put up, and lagging, wedged back 4}in., was 


placed as high as the first course of brick headers. After 
the concrete side walls were built up to this height, the 
lagging was removed, and the brick facing carried up to 
and including a header course, after which the process was 
repeated to the springing, the only variation being that 
dry packing was used between and behind the plumb 
posts, in place of concrete shown on plans. The brick 
arch was built in the ordinary way on full centres, 
and 4in. by 4in. lagging, a night man building in 
the key of the arch work done during the day, and 
labourers placing dry packing above the haunches 
and driving it home against the roof timbers, also 


removing centres after being in position two or three 
days, and bringing them forward to а new position. After 
side forms and arch centres were removed, the whole 
tunnel was scraped clear of all mortar with sharp iron tools, 
leaving the surface smooth and clean, It is believed that 
a very low friction coefficient will exist f in this tunnel, 
especially when the walls become slimed over with deposits 
from water, such as have formed on the walls of the 
Niagara Falls Power Company's tunnel. The shaft for this 
tunnel was sunk from May to September, 1901. Excava- 
tion was completed December, 1902, and lining and head- 
wall in May, 1904, after which the shaft was bricked up, 
and outlet excavation at portal completed duriog the 
summer of 1904. No attempt was made to hasten the 


completion of this portion of the plant before the machinery 
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CANADIAN NIAGARA POWEk COMPANY 
CONDUIT FROM POWER HOUSE TO 
TRANSFORMER STATION 


installation demanded it, otherwise much greater speed could 
have been made. 

Power-House.—The superstructure covering the generators 
and switchboard, etc, is a heavy steel-framed building, at 
present covering five 10,000-h.p. units, but the design is for 
a complete building 600ft. long, covering 11 10,000-h.p. 
unite, with main entrance at tbe north end. The main 
building is 40ft. high to the eaves, and has crane girders 
31ft. above the floor, this height being necessary for proper 
movement of large loads from one part of the power-house 
to another, after the machinery was installed. The proper 
light effect is obtained by large arch windows below the 
crane girders, and a series of smaller square ones just below 
the eaves. The exterior walls are of Queenstone gray 
limestone, with sufficient tooling for rich quiet appearance, 
and the interior lining consists of a wainscoting of 
enamelled brick up to the window sills, then a belt 
course of green-veined Vermont marble in line with 
marble window sills. Above this the lining will be buff 
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brick, which will give ample light in the daytime, while at 
night there is an arc light on each side of the power-house 
every 24ft. The roof of the main power-house is of steel 
and terra-cotta tile only, the tiles being interlocking green 
Ludowici, pointed with mortar, and the eaves are carried 
well out with a slight upward curve, ending in heavy 
copper gutters. | 

The forebay room is attached to the east side of the 
power-house, and has а flat steel and concrete promenade 
roof, with an asphalt and tile floor. It is surmounted 
by a stone parapet wall with 24 foot panels, it being pro- 
posed to place electric light columns and flower vases at the 
panel poste ; while, for the purpose of throwing light into 
the room itself, in addition to arch windows every 24ft, 
there is a wide continuous skylight in the roof adjacent to 
the power-house. In the forebay room a five-ton travelling 
crane spans the whole width, and will assist in keeping 
racks clean, and lifting them when necessary. All the 
main window frames are metal, which leaves only the 
window sash and small upper window frames of wood, so 
that, practically speaking, the building is strictly fireproof. 
At the north end the main entrance door will be of bronze 
with carved side columns, and surmounted by a panel 
contalning the company’s seal ; while stretching across the 
north end of the power-house will be a visitors’ gallery, 
from which the best view of the interior of the building 
can be obtained. 

Underground Condvits—In order to convey current from 
the power house two lines of conduits were constructed, of 
the style shown in the illustration, one of which, 2,200ft. 
long, leads to & transformer station located outside the 
public park, and the other, 14 miles long, extends from the 
power-house through the park to the upper steel arch 
bridge. The four-way ducts are embedded ia a 1 to 7 
gravel concrete, and are spaced generously so as to 
provide proper heat radiation, it being found that in a large 
group of cables the centre ones do not have the carrying 
capacity of the outer ones. The manholes are also entirely 
of gravel concrete, and are drained thoroughly with 6in. 
tile, into which are carried the farm tile, laid alongside 
the ducts themselves ; and a curtain wall divides the man- 
holes into two parts, while a further separation in саве of 
fire is obtained by soapstone slab partitions lying hori- 
z ntally between each group of cables. The ordinary type 
of manhole carries the cable straight through without any 
appreciable bends, and a 12in. water-main is used for 
carrying water from the pumps, located in the power-house, 
to the water-cooled transformers and stand-pipe situated 
outside the park on the company's land. 


(To be continued. ) 


ISLINGTON ELECTRICITY ACCOUNTS. 


The accounts of the Islington electricity department 
for the year ended March 31, 1905, show a total 
expenditure on capital account to that date of £406,436. 
Abstracts of the revenue account and balance-sheet are 


given herewith. 
REVENUE ACCOUNT. 


. Expenditure. £ s.d. 
To generation of electricity... “ ose 19.686 15 6 
Di, tribution of electricity 2 - 2,070 19 6 
Attending and repairs to public lamps .—.....—-.—-.-.. 2611 5 5 
Rents, ratee, and tages 4 1.645 4 3 
Management expenses, salaries, eto = 4,892 9 2 
30,906 13 10 
Balance carried to net revenue account ................... . 22 965 15 5 
255 872 7 3 
Or, Income. £ s.d. 
By sale of current for private lighting... . . .. 35,289 18 9 
Рабб p D DP" ð наса знв . 16,734 6 5 
Rental of time awitches on consumers’ premises. = 65 411 
Maintenance оѓ: public lamps (see contra) . . 2611 5 5 
Arrears for day supply energy. . — . 125 13 10 
Guarantee, less energy supplied, for special extension 6 2 
Ssle of scrap material, eto. .... . =o eas . 31 2 6 
Miscellaneous ſees .. e r 18 14 3 


GENERAL BALANCE SHEET. 


De. Liabilities. £ s.d. 
Ospital scoount—amount received. ЕТЕ 373 462 4 4 
Sundry creditors and deposiis . soso . 5896 5 4 
Ossh overdrawn .............—. J PE 21585 4 6 
Redemption of debt account ...................— . . 33 174 12 4 
Surplus —Á———— o — — M 5.627 9 9 

£437 545 16 3 

Cr. ets. E . d. 
Ca pit il account—amount expended for works . .. 410,229 1 3 
Stores on Вард; ————À 11.495 15 8 
Sundry debtors for current supplied, ete . sse 15819 1 4 

£431,545 16 3 


ST. HELENS ELECTRICITY ACCOUNTS. 


The accounts of the St. Helens electricity department 
for the year ended March 31, 1905, show a total expendi- 
ture on capital account to that date of £141,494. Abstracts 
of the revenue account, balance-sheet, and statement of 
electricity generated, sold, eto., are appended. 

REVENUE ACCOUNT. 


5 Expenditure. £ s. d, 

To generation of eleotricit у.............................—..—»= ~- 3991 4 2 
Distribution of electricity 2 cemse . 2,008 6 10 
Renta, rates, and taxes 4 — 401 010 
Mans gement expenses, salaries, eto ourse N 1.457 10 9 
Interest on loans, eto. . . wens, 3.950 4 8 
Sinking funds, repayment of loane, eto. .................„... 5,150 15 1 
Superannuation fund d reete amo 14 15 0 
Subway charges. e — 11618 4 
Special chargee—Tosurancr s 2 >” 37 № 8 
Ascidents to plant and machinery aecornt. . 100 0 0 
Renewal of plant and machinery ...................—....— . 8&0 0 Q0 
17788 3 4 

Balance—profit for the year .......................-....... . 1,465 1 6 
£19,141 4 10 

Or. Inec me. £ s. d. 
By sale of current per meter, less discount. . 12,700 7 4 
Sale and repairs of lamps ....................................... 95 11 2 
Motor ses 8 а 60 5 10 
Fitting ent аена сота еаа У 51 19 5 
Rents receivable (traction). 4 6.011 15 2 
Interest per b ²˙·1A 50 14 1 
Iaterest— technioal ec ucation re purchase of plint ...... 17 4 7 
Tatereat—gas account, ditto ............................. . 10 7 5 

£19,141 4 10 
GENERAL BALANCE. HERT, 

Dr. Lisbilitiee, £ a: d. 
Oapital account—amount receive . 128,397 10 6 
Sundry eredi tors. . 1.700 4 3 
Balance at credit of net revenue at count . — 1,405 1 6 
Sinking fund acoount . . o co . 8,188 15 7 
Reserve fand acoount vt 2 coso — 2,225 4 2 
Consumers’ deposit . 612 10 5 
Bank overdraft. . e е e . 4972 7 10 
Dao tons Ü 145 7 4 
Stock redemy tion funßd—ᷣᷣ 2 e. sm . 105 3 9 
Premium ens nnn tuc nd Ee а cm teen tases 364 4 6 
Loans repaid from revenue account .......................... 8310 5 0 
Loans repaid from sinking fund ...................... 1000 0 0 
e redeemed ! ——— адан 5,075 0 0 
Plant aud machinery accidents fand ........................ 10 0 0 
Rer ewal of plant and msohinery y.. . 500 0 0 

£161,027 18 10 

Cr. Assets. E r. d. 
Oapital account — amour t expended for works 141494 0 10 
Stores on Ha“... ~ 5114 8 6 
Sandry det tors for current supplied ....—....—......—... 5,445 19 7 
Other debt 8 . 1,984 5 1 
Ваврепве acοõ,g t . . 4 e 25 1 6 
S:ock reComption fund .................... . . 835 3 9 
Sinking funds ......................„........› ——— . 4188 15 7 
Sinkirg fund investments. . F = 400 0 0 


£161,037 12 10 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 


Quantity generated in B. T. U. . = 2,537,995 
Private consumers by meter 723,227 

Quantity sold4 By contract ... ............... 8 ange] 9,089,744 
Public [юше ir eM 5 195 s 

. oat in batteries 

Quantity used on works (ме ой works cc 92,604 215,607 

Total quantity accounted for .. . . 2.305. 351 

Quantity not accounted for ....... . . . = 51,944 

Number of public lamps... o o o — ees —€—— 

Maximum supply demanded (kilowatts) ............. — 1,007 
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WALLASEY ELECTRICITY ACCOUNTS. 


The accounts of the Wallasey electricity department 
for the year ended March 31, 1905, show a total expen- 
diture on capital account to that date of £78,018. 
Abstracts of the revenue account, balance-sheet, etc., are 
appended. 

REVENUE ACCOUNT. 
Dr 


А | Expenditure. E s d. 
To generation of electricity ..................—...........— 5720 9 3 
Distribution of electricity... s oo s os o o o =e 0 2 2,414 15 2 
Attending and repairs to public lamps 22. . 362 19 6 
Rents, rates, and taxes ...... r ͤ E Vere Quo UP VON 708 611 
Management expenses, salaries, еѓс................... -—— 1,176 14 10 


Special charges—Insurances and bad debts ............... 


70 14 0 
Expenses for certification of meters... . 


168 1 6 
10,609 1 2 
8,768 17 2 


£19,267 18 4 


Amount oarfied to net revenue acoount . . s os 


Or. Income, £ s.d. 
By sale of current per meter.......... ——— 16,596 19 4 
Publio lighting. . ——— e 2. 1,185 13 0 
Rental of meters and other apparatus . 72 9 6 
Sale and repairs of lamps, eto. . .. 2,568 8 7 
Rente receivable ...............—... oeeo 333 46 8 0 

£19,267 18 4 


GENERAL BALANCE-SHEET, 


Dr. Liabilities. £ s d. 
Capital aocount—amount reoeived -- see 78,985 0 0 
Reserve fund acoount ...... . menor . 4108 13 6 

£83,093 15 5 


Or. Assets. £ ad. 
Capital account—amount expended for works .......... 78,018 10 0 
Oash with treasurer . . . . 6,075 3 D 


£83,093 13 5 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 


Quantity generated in B. T.U. —.—.— .. 2,012,670 
Private consumers by meter, eta. 426, 00 


э „22 9 6€ 


Quantity sold; Traction e os oms sos soso e+e. 1,241,550 
Public lamp — ‚400 
Quantity used on work 4 mem ren 
Total quantity accounted for . o oo o oo o mo o oe s we o me o o-s ooa 
Qaantity not accounted for. 
Maximum supply demanded (kilowatts) ......... .......— ...- 
Number of public lamps: 60 aro, 120 incandescent. 


PERSONAL. 


Mr. John E. Pitoairn, J.P., tramways manager, was entertained to 
dinner last Friday evening in celebration of the completion of 21 years 
as manager of the Edinburgh and District Tramways Oo. 

Mr. Eric 8. A. Smith, of 51, Trinity-road, Bridlington, has been 
appointed canvasser for consumers of electrical energy at the Batterses 
electricity works at a wage of £2 а week and commission. 

Mr, Richard Jones, late manager of the Electric Construction Works, 
Bushbury (who is succeeded by Mr. H. Jones, new works manager), 
was last week at & complimentary dinner presented with a handsome 
marble timepiece, a pair of bronzes, and a purse of gold. 

Mr B. Sherman hes resigned his directorship of the Amalgamated 
Dry Batteries, 16-17, Devonshire-equare, E. O., and Mr, F. Heron- 
Rogers has been elected in his place. 

Mr. E. Trenam, controller of the Oentcal Telegraph Office, St. 
Martin’s-le-Grand, is retiring under the age limit after a long and 
useful service, He was app»inted traffic manager, secretary's office, in 
1900, deputy-controller in 1901, becoming controller of the central 
a Ag office in 1902. 

. E. Fenton, who hes been a student in the York electricity 
works for the past four years, has been appointed junior assistant 
mains engineer, This appointment was inadvertently inserted under 
'' Appointments Vacant in a previous issue. 

A smoking concert was held laet Friday evening by the members of 
the Recreation Olub of the Hull tramways electrical engineering 
department, During the proceedings a saddle was presented on behalf 
of the club by the chairman, Mr. J. Wilkinson, to Mr. H. Garrington, 
the chargeman over the electrical department at Liverpool street, who 
ie shortly leaving the Oorporation’s employ to return to his previous 
occupation of farming. 

Tbe Willesden Board of Guardians have appointed Mr. A. Moor- 
houee, of Burnley, engineer-in-charge in connection with their electrical 
installation. 

The Northampton Institute have made the following appointments 
for instructors in mathematics for their woes courtes: Mr. D 
Heron, M.A., tor day courses, and Mr. W. H. Pretty for evening 
courses, 

Mr. R. Hugh Seabrook, of Barking, has been appointed eleotrical 
engineer to the West Ham Oorporation. 


LEGAL INTELLIGENCE. 


CLAIM FOR DAMAGES. 


At the Soarborough Oounty Oourt on Tuesday last, before his 
Honour Judge Raikes, the Scarborough Tramways Oo. were sued by 
George Weatherill, cab proprietor, Scarborough, for £148. 12s. 60. 
for damages caused to his horse and landau; £66, 124. 6d. had 
been paid into court with denial of liability. 

The counsel for the plaintiff atsted that the claim related to 
an incident of Jaly 3, on which date plaintiff was driviog from 
Val'ey-road to Westborough, and st the time was proceediog up 
Falconer's.road, down which road there was а double set of uram- 
lines. As plaintiff drove up Falooner’s-road he saw in front of 
him а cab, driven by а man named Cattle, going up the hill ahead of 
him, and that the tram which was stationed near the Aquarium had 
started, and was coming up the hill Both drivers knew that it was 
impossible for the tram to pass if they continued driving up the left 
side of the road, so they both drew into the middle of the road aud 
allowed the tram to pass them. The car went ahead some little 
distance up the hill, and the cabdrivers resumed their journey, but 
the car had not gone far before it stopped and immediately began 
to back. It backed into Oattle’s horse, which was forced back, the 
cab to which it was attached crashing into plaintiffs horse, As a 
result the latter locked the landau and backed towards the wall, 
causing the landau to cross the rails, The tram travelled down the 
hill into the landau at such а furious speed that it took the landau 
bodily down the hill. The landau was overturned, the occupant was 
thrown out, and pleintiff was thrown into the road. The tram was 
not pulled np until it got to the bottom of the hill, and the driver 
explained that his brakes had failed to act. There could be no question 
of presumption of negligence on the part of the defendant company. 
The admission of the driver that his brakes would not act was con- 
3lueive, That was not the first time occurrences of that sort had taken 
lace in Falooner's.rosd and other hills, The trams in Scarborough 
bad to ply in places which, on account of the steep gradients, required 
large motive power, which, it was suggested, they had not got; and 
what was more, the company required a system in regard to the 
structure of their cars which would enable them in emergencies of that 
sort to ply the brakes effectively. Evidence was called to show that 
that very driver had assisted in bringing а car up Falooner's-road on а 
previous occasion, which twice or thrice had re to answer to the 
brake, showing the imminence of an occurrence of that sort. | 

For the defence it was urged there was no suggestion of defect in 
the tram. The SO AUT were prepared to meet the question of alleged 
negligent driving and management, but no suggestion had been made 
of any defect in construction. The tion as to the brakes being 
unable to control the car was utterly without foundation. What led 
to the accident was deliberate. As the driver of the up car was goin 
up the hill he saw that a rolly was coming down quickly an 
attempting to get between the up and the down oar, and the driver of the 
up car saw that unlees he stopped, the rolly and its attendant would be 
crashed between the two cars, He stopped his car, therefore, and 
reversed it, not knowing that the two cabs were behind him, but he 
pulled up the car within two lengths, and there was nothing like the 
car running away. 

The driver of the car gave evidence, stating he stopped his oar and 
reversed the motors to prevent the rolly coming down being crushed 
between his and the down-coming car. He did not know there was 
anything behind until he had run into the cab. 

His Нохосв held that that was negligence on his own evidence. 
He had no right to reverse his саг and go back without ascertaining 
whether anything was behind. He gave judgment for 298. 14s. 6d. 


MUNICIPAL ELECTRICITY. 


At the Brompton County Court on Friday last Sir Wm, Selfe heard 
an action brought by the Hammersmith Borough Council against 
Mr. J. B. Mulholland, proprietor of the King’s Theatre, The claim 
was for electricity supplied to the defendant for a period lasting from 
May 25 to July 51, 1903, which had been reduced by mutual agree- 
ment from £80. 10s. 6d. to £52. 17s. 3d. This reduction had been 
made necessary by the fact that the first amount was arrived at from 
the reading of a faulty meter. 

For the defence it was said that Mr. Mulholland was counter- 
claiming for £152 odd in respect of his loss of receipts by reason of 
the plaintiffs’ failure to provide & continuous supply of electric current 
in respect of extra limelight which had to be provided, and of addi- 
tional work which had to be done on account of plaintiffs’ failure to 
instal their motor-generator at the time specified. 

Mr. BELL, electrical engineer to the Hammersmith Borough Council, 
said that the local authority agreed to supply electric current 
to Mr. Mulholland at the King’s Theatre when that place was in 
course of erection, The Oouncil only supplied alternating current, but 
they agreed to have a generator installed whereby the alternating 
current could be converted into continuous current for the defendant's 
purposes. The defendant had continued to use the Counoil's electric 
current ever since, but he had not paid the aocount in whioh the 
mistake had been made. 

Oa the counterclaim the Oouncil submitted that there was no con- 
tract to supply continuous current before Dec. 1, 1903, aud that 
therefore there had been no breach, and defendant had suffered no 
loss at the Council's hands; and, secondly, that the claim did not come 
within the jurisdiction of the Oourt. 

On the other side it was Me that the Council were not bound to 
supply the defendart with alternating and oontinuous current, but 
seized the opportunity of doing so, because they knew it would pay 
them about £700 a year. 
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The Junar ii aes that since & point had been raised concerning 
his jurisdiction, the parties might possibly come to some arrangement. 

A consultation was held, and counsel announced that an sgreement 
had been come to, Olaim and counterclaim would be withdrawn, and 
the parties would pay their own costs. 


COMPANIES’ MEETINGS AND REPORTS 


UNDERGROUND ELECTRIC RAILWAYS CO. OF LONDON. 


The third ordinary general meeting of this Company was held on 
Tueeday last under the chairmanship of Mr. Oharles T. Yerkes, The 
directors’ report, which was presented at the meeting, stated that the 
works which are being carried out by the Company on the Metropolitan 
District Railway, the Baker-street and Watsrloo Railway, the Great 
Northern, Piccadilly, and Brompton Railway, the Oharing Oross, 
Euston, and Hampstead Railway, and the power-house, have made 
satisfactory progress since the date of the last report, Electricity has 
been supplied from the power-house at Ohelsea through the trans- 
mission lines to Earl’s Oourt, and thence through the District 


Company's own cables for the past six months, for the operation of 


that company’s railway system. Five of the turbo-generators have 
been installed. The sub-stations for the operation of the District 
Railway are all completed and operating. e sub-stations for the 
Baker-street and Waterloo Railway are nearing completion and the 
machinery is being installed. The sub.stations for the Great Northern, 
Piosadilly, and Brompton Railway and the Oharing Oroes, Easton, and 
Hampstead Railway are in course of erection, and the machinery is 
being manufactured, All the work of conatruction on the Metropolitan 
District Railway has been finished. All of the lines have been opened 
for public traffic with electric trains. A few steam trains still oontinue 
to ran during the rush hours, but they will be replaced by electrical 


trains before Nov. 1. A serious delay ocsurred in the delivery of the 


rolling-stock, which was contracted to be delivered during the months 
of November and December of last year. 
railway will be delivered this month. 

the cars have been received, The new car shops at Mill Hill Park, 


which have been equipped with the most modern and up-to-date 


appliances, are in fuil use, and it is expected that a very large saving 
in erpsnditure will result. All of the stations are now lighted with 
electricity, The construction of the tunnels and shafts between Baker- 
street and Westminster Bridge-road on the Baker-street and Waterloo 


Railway has been completed. Lifts are being installed, and the tiling 
he permanent way is completed, and the con- 
ductor rails are being bonded. The carand repair shops at St. George's. 


is nearly completed. 


circus are finished and completely equipped. The electrical apparatus 


for all the trains has been delivered, and is jeu to be installed on the 


cars. A delay has occurred in the delivery of the rolling-stock, which 


has to some extent retarded the opening of the line, but it is hoped 
that the line will be opened for public traffi» during the month of 


March next, The balance-sheet shows that the issued share capital 
amounts to E2, 500, O00, and there are £7.000 000 5 per cent. profit- 
sharing notes, other items bringing the total liabilities to £13,651, 354. 
Among other expenditure to date is £8,257,691 on railway construc- 
tion, and £1,218 697 on power-house, eto., at Ohelses. 

In moving the adoption of the report, the OHAIKMAN stated that 
rapid progress had been made, and several matters hed nearly reached 
the concluding point. Everything had been found to work as satis- 
factorily as could have been wished. A pleasing feature was that they 
were well within their estimates, All of the machinery was working 


well, and the receipts of the District Oo. were increasing. Wherever 
electricity was in fall force splendid results were being shown. In 


certain places steam had still to be used, but this would not be the 
case much longer, and he felt convinced that their most sanguine 
e tations would be fully realised. 

rd FARRER seoonded the motion, 


The OHAIRMAN, in reply to an inquiry, stated that experiments 
It was not 


were being made as to the division of clastes on the lines. 
known precisely what the first-class pessengers were going to do. 
Experience had shown that the Oompany had been giving 14 per cent, 
of space in the cars to carry 7 per cent. of the passengers. The Board 
had expected that there would be scarcely any first-class passengers, 
but in this view they had been mistaken. Their numbers, however, 
fell very low at first, but in the last three or four weeks they had 
increased, and they were now about 8 per cent. of the total, The 
whole question would be regulated according to the directors’ expe- 
rience, and if it were found that firet-class cars were not required, they 
would be taken off. The chairman, in farther reply, stated that a 
good deal more was seen in the newspspers about the smoke nuisance 
than was seen at the power stations themselves, There was only one 
power-house at Ohelses, and the smoke had been reduced to the 
merest minimum.” The only fault they had to find with the power- 
house practically was the great noise, and the Westinghouse Oo. were 
now making every effort to get rid of this objection 
The motion was then unanimously adopted. 


EDISON AND SWAN UNITED ELECTRIC LIGHT. 


The twenty.second ordinary general meeting was held last week, 
Mr. Henry Wolfenden presiding. 

The CHAIRMAN, in moving the adoption of the report (particulars of 
which appeared in our issue of the 6th inst.), said that when they last 
met he expressed the hope that the Board would be able to declare a 
dividend on the present occasion. This forecast had been fulfilled, It 
was true that the dividend was only a small one, and was not a very 
adequate return for the years of waiting which the shareholders had 
undergone, but he ventured to suggest that they should regard it, not 


The balance of cars for this 
All electrical equipments for 


so much for what it was, but as а nd of hope for better things in 
the future, During the year the directors had endeavoured to conduct 
the business prudently and progressively, keeping ever in view a high 
standard of quality for the r productions and a reasonableness 
in their selling prices. He did not consider that any advance they 
showed in trading resulte was owing to an improvement in the state of 
trede generally during the past financial year, which had been a period 
rather of marking time” in business as a whole, but since Jane 50 
there had been distinct evidence of an improvement in trade, in which 
the Company had shared. He moved that а dividend of 2 per cent. 
on the A shares be paid. 

Mr, E. B. ELLICE CLARK seconded the motion. 

Mr. JoHN BALFOUR oongratulsted the directors upon their success ; 
they had, he added, rescued the Oompany from the throes of financial 
death. He moved a resolution voting them 750 guineas in appreciation 
of their services. 

Mr. Crisr (the solicitor) рше out that such а resolution was not 
legal unless special notice of it had been given; and it was agroed to 
insert notice of the resolution in the circular convening the oon- 
firmatory meeting. 

The report was unanimously adopted. 

A farther resolution was sleo carried redu the espital of the 
Company from £941,090 to £888,071, by cancelling paid-up capital 
which had been lost or was unpresented by available assets, 


ANGLO-PORTUGUESE TELEPHONE. 


The secretary, in a circular to the share and debenture-stock holders, 
states that the maus ging director (Mr. F. W. Kerr) has just returned 
from Portugal, and reports to the Board that the condition of the 
Company's aflairs generally is very satisfactory. Sinse the installa- 
tion of the common battery system in Lisbon a great improvement in 
the service has taken place, and Mr. Kerr received assurances from all 
sides that the service now leaves nothing to be desired. Three new 
exchanges—Oaxias, Qaeluz, and Ointra—have recently been estab- 
lished ; the work of installing exchanges in Almada and Barreiro, on 
the south side of ш nen e поя ve хааа ааа the 
necessary permissions for laying the cable under the River Tagus, 
to connect these places with the central office, have been obtained 
from the authorities. In Oporto the reconstruction of the 
system has been followed by a steady increase in the number of 
subscribers, and the future prospects in this place sre also distinctly 
encouraging. The relations of the Oompany with the Govern. 
ment authorities continue to be most satisfactory. The proposal 
of the Oompany to establish telephonic communication with the 
eouth side of the River Tagus has been cordially received, as it supplies 
a want whioh has long been felt. The issue of £50,000 5 per cent. 
debenture stock, sold to the Consolidated Electrical Oo., in April last, 
for £45,500, was all subsequently paid for on the due dates. The 
proceeds have been applied by this Company to the redemption of all 
outetanding debentures of earlier date ; the debt due to the contractors 
has also been discharged, and the balance (£10,162) has been invested 
temporarily in short-date Colonial Government bonds, pending its 
PAL for the extension of the Company's telephone system in 

ortu 


EASTERN EXTENSION, AUSTRALASIA, AND CHINA 
TELEGRAPH. 


The report for the half-year ended June 30, 1905 (to be submitted to 
the meeting on the 1st prox ) etetes that groes receipts during that 
period have amounted to £548,850, against £300,058 for the corre- 
sponding half. year of 1904. Working expenses, includirg £21,457 
for maintenance of cables, abeorb £135,960, against £141,707 for the 
corresponding period of 1904, leaving s balance of £912,900. From 
this is deducted £3,384 for income tax and £14,615 for interest, eto., 
on debenture stock, leaving £194,900 as net profit for the half-year, 
After adding £22,181 brought forward, there is au available balance of 
£217,081. Two quarterly interim dividends of 1} per cent. each, 
amounting to £75,000, have been paid for the half-year, arag 
£142,881, of which £100,000 has been transferred to the gen 
reserve fund, and the balance of £42,081 is carried forward. 


WESTERN TELEGRAPH. 


The revenue for the half-year ended June 30 amouuted to £283,360, 
and the working expenses to £116,665. After providing £14,146 for 
debenture stock and debenture interest and sinking fund, and £5,136 
for income tax, there remains a balance of £147,411; to this is added 
the sum of £3,891 brought forward from Deo. 51 last, making a total 
of £151,505. 4 quarterly interim dividend, amounting to £51,189 
has been paid, and £60,000 transferred to the general reserve fand 
and £5,000 to the maintenance shipe' ressrve fand. The directors 
now recommend the declaration of a final dividend of 3s. per share, 
making, with the interim dividends, a total dividend of 6 per cent, 
for the year, and also the payment of a bonus of 2s. per share, both 
free of income tax, which together will amount to £51,982, leaving a 
balance of £3,131 to be carried forward. 


ROSARIO ELECTRIC. 


The report for the year ended June 30 last (to be presented to the 
meeting on the Slat inst.) states that the balance at credit of profit 
and loss account is £135,293, to which must be added the amount 
brought forward, £913, making a total of £12,206. The directors 
pro to allocate to amortisation of concessional rights, £500; 


pose 
depreciation on buildings, plant, and machinery, £1,981 ; depreciation 
on tools, stores, and furniture, £82; writing off half of the ex 
of issue of 8,000 preference shares, £1, 


zog 
; and after pa a 
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dividend of 3s, per share on the ordinary shares there remains to be 
carried forward £2,667. The number of 8.c.p. lamps connected, 
jucluding theatres (about 11,300 lampe) at June 40, 1905, was 67,994. 
In view of the continued demand for lighting and power, the direotors 
hava ordered a fifth s*esm dynamo and accompanying boilers and 
accessories of 500 kw. capacity. The old station plant is still partially 
in use for e:rvirg the street-lighting. It will be necessary to increase 
the capital cf tne Company very shortly in order to meet the eatis- 
factory expansion of busircis, Mr. Western, one of the directors, 
is now in the Argentine Republic. After the Board have received and 
considered his report, an extraordinary general meeting will be 
sammoned to deal with the sub ject. 


STIRLING AND BRIDGE OF ALLAN TRAMWAYS. 


The annual ge 1eral meeting of the shareholders of this Company 
was held in the sscretary's office at Bridge of Allan last Ssturday. 
Mr. T. A. Mortimer, Edinburgh, p-esided. 

Ia moving the adoption of the report, the CHAIRMAN poiated out 
thet there was an inorease of £185. 43, 5d. on the earnings as com- 
pared with the previous year, and of that ircrease the St. Ninians 
section contributed nearly £100. The expenditure under revenue 
showed an increase of £45. 10s., due to extra cost of horsing and 
increased taxes. The sum at oredit of revenue was £793. 5s. 51., as 
compared with £658 last year. He moved the adoption of the report, 
and that the dividend be 4 per cent. on the preferred and second 
preferred shares, and 23 per cent. on the ordinary shares. Laet year 
the amonnt written cff was only £28. 

Mr. Kinross secondel, and the adoption of the report was 
agreed to. 

Mr. Brand and Mr, Kinross were re-elected directors, Mr, E. 
Morrison, the auditor, was re-elected. 


NEW COMPANIES REGISTERED, 


London Outer Circle Railway Syndicate, Limited —Ospital 
£20,125. Orjects: to promote a company for the construction an 
working in tne counties of London, Middlesex, Hertfordshire, and 
Е:в x or eliewhere of a Tailway or railways for the carrying of 
passengers, minerale, and goods by means of steam or electric traction 
or otherwise, and to apply for a special Act of Parliament relating 
0 Registered office: 266 and 267, Salisbury House, London- 
ws U . e 

Hopper and Co, Limited —R-gistered Ost. 12. Capital, £8,000, 
in £1 shares, O bj acts: to adopt an agreement with P. Hopper and 
H. Wilson, and to carry on the business of electricians, electrical and 
general engineers, jronmongers, builders of electric tramcars and other 
vehicles, manufacturers, importers and exporters of and. dealers in 
dynamos, motors, telephones, bells, batt:ries aud electrica] apparatus, 
ete, No initial public iesue. Registered office: Elmedale Works, 
Elmsda!e road, Walthamstow. 

Star Foundry (Brighton), Limited —Ospital, 25 000. Obj2cte: 
to acquire aud carry on the business recently carried on at the 
Sar Foundry, Bread.strees, Brighton, and now at the Star Fouadry, 
Shore hom · road, Port lade, as Geo, Burstow and Sons, as ironfounders, 
mechanical and electrical engineers, (t. Registered offi 36: Star 
Foundry, Shoreham road, Portslade, near Brighton. 

Electrical Instrument Manufacturers, Limited. — Capital, 
£6,000. Odjscte: to carry on the bueinees of electrical engineers, 
contractors, etc, with a view thereto to enter int» an agreement 
between T. Ward of the one part and H. G. Matthews of the other part. 

Diamond Electric Lamp, Limited —Oapital, 220.000. O j sts: 
to adopt an agreement with H. Diamant and A. Chiesa, and to carry 
en the business of manufacturers of and dealers in arc lamps, elec- 
tricians, mechanical and elestrical er gineers, manufacturers and 
suppliers of electricity for light, heat, mouve power, or otherwise. 

Iaternational Electric Railways and Water Power Syndicate, 
Limited.—Oapital, £12),C0) in £2) shares, Objecte: to acquire 
concessions, rights, powers, or privileges relating to the con:truction 
of, and to constru»t, maintiia, work, and use railways or tramways 
adapted to electric or other trastion in any part of the world, etc, 


Liens Registered, 


` Electric Conversion Syndicate, Limited. — Ап equitable charge, 
dated Ost. 15, 1905, to secure £16,E0), has been registered. Property 
charged : uncalled capital to the extent of 7s. 6d. per share on 32,350 
£1 preference shares in this syndicat» ; £47,500 firet mortgage deben- 
ture stock of the South Lancashire Electrio Traction and Power Oo., 
Limited ; 20,638 £1 fully-paid preference ehares in the Sanderland 
D ‘strict Electric Tramways, Limited; 18,431 £1 ordinary shares in 
the Durham Oollieries Electric Power Oo., Limited ; 1,585 £5 pre- 
ference shares in the North Wales Power and Traction Oo., Limited; 
snd 14,600 £1 shares in the Canadian Electric Traction Oo., Limit d. 
Holders: Mees s. Herbert Wagg and Russell, Southsea House, E. O. 
Electric Safety Appliances Go., Limited (London).—A mortgsge 
debenture, dated O. t. 14, 1905, to secure £100, charg2d on the com- 
pany's undertaking and property, present and future, has been 
registered, Holder: R. J. Bott, 235, Phillip-lane, Tottenham. 


APPOINTMENTS VACANT. 


Representative, South Wales district, for the sale of direct aud 
alternatirg motors. Apply, Box F. Z., Electrical Engineer Office. See 
advertisement. 
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Switchboard Attendant, Southend Town Oouncil electricity 
works. Salary, £1. 1s. per week. 

Assistant Lecturer and Demonstrator in Electrical Engineer- 
ing, Leeds Univerety. Salary, £175 a year. 

Premium Pupil, Electricity Works, Oanterbury. See advertise- 
ment. 

Tramway Construotional Engineer for the Far East. 
Box В 7, Electrical Engineer Office. See advertisement in last issue. 

Shift Engineer, Londo 1 station. Silary to comm nen, £2 per 
week, Applications to Box 674, Bell's Advertising Offices, London, E О, 

Resident Engineer, commencing salary £300, rising to £400 rer 
annum; Zub sation Superintendent, salary to commence at £250, 
rising to £350 per annum; and Shi't Enginerr, salary to commence at 
£160, rising to £250 per annum; Birmingham Oorporation. Applica- 
tis by Ost. 30. See advertisement in last issue. 


Apply 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Bermondsey.—Tenders for new plaut will shortly be advertised for, 


Vienna.—Ths Government Railwaya require tenders for t:legraph 
tape. Teaders bv Nov. 10, 


Wimbledon —We understand that tenders will be called shortly 
for electric pumps for the sewage works, 


Porto. —The Municipality require tenders for a concession for work- 
ing the e'ectrio tramways in the towa. Tcaders by Nov, 8. Pre- 
liminsry depo it, 100 contos de reis. 


Stoke-upon-Trent.—The Guardians invite tenders for (1) rewiring 
a portion of the workhouse and cottage homes, and (2) replating the 
baitary. Tenders by 9 a. m. on Nov. 1. 

Felny (Bolgium). —The Provincial Government require tenders for 
eleotris lighting of thie town. Teniers by O:t. 31. Applications to 
the Town Hall, Felny, provinc» of Hainault. 

Shoreditch —The Borough Council invite tenders for the extension 
of plant at their Whiston street generating station. Tenders to 
the Towa Olerk by Nov. 7. Sve advertisement. 

Belfast.—Elecuis light ani fittings are required in the Scottish 
Temperance Assurance Buildings, Balfast. Tenders to Mr. Henry 
Beaver, architect, 22, Donegall-p!ace, Brlfast, by Nov. 3. 

Edinburgh.—The Parish Council invit» tenders for an installation 
of interc»mmunication telephone system throughout the offices, Castle- 
ter ace, Edinburgh. Tenders to the Olerk by 10 a.m. on Nov. 7. 

Sao Luiz —The Munic'pility require tenders for electric lighting of 
the town. Tenders by Dec. 16. Particulars may be obtained from 
the Muaicip il Secretary of Sao Luiz in the Stat» of Maranhao, Brazil. 


Brisbane, The Pos master-General invites tenders for 150 branching 
system tab'e telephones, Tendera by Dac. 1. Particulars may be 
obtained from the Postmasters-General at Sydney, Melbourne, Brisbane, 
and Adelaide. 

Altrincham.—The Alirnobam and Bowdon Administrative Sub- 
Committee for Education invite tenders for the electric wiring and 
fittings 1equirel for the Stamford Park new Council echools, Tenders 
to the Cierk by noon on Nov. 3. 


Barrow-in-Farness.—The Corporation invites tenders fur the 
supply and erection of a 50)-kw. combined stsam-engine and generator, 
balancer booster, switshboard, water-tabe boiler, mechanioal stoker, 
econcmiser, travelling craue, cooling tower, pipes, etc. Teniers by 
12 noon on Nov. 13, See advertisement, 

Clacton-on-Sea,—The Urtan District Council inv.t» tenders f.r 
the supply and ereotion of (8:с ion A) gas-engines and dynimos ; (B) 
sw toh board; (O) underground meins; (D) accum alators ; (E) mete:s ; 
F) crare ; (G) buildings. Tenders to Mr. G. T. Lowis, clerk, by 
3 p.m. on Nov. 5. Взе advertisement in last issue. 

Spain.—The Gaceta de Madrid of Oat. 10 containe details of a con- 
cession for the construction of an electric tramway as au extension of 
that of the esst of Madrid. Tenders must be sent in by Dac. 15 to 
the Director of Public Works, Madrid, in whose office particul - ra may 
be seen, А deposit of 1,899°95 pesetas, or about £60, is required to 
qualify апу tender. Local representation is necessary. The ваше 
journal of Oct. 18 contains a notice of a concession granted to the 
Sociedad Los Tranvias de Zwragoz for the constraction of an electric 
motor tramway in that city. The Gacetas may be seen at the Oom- 
mercial Intelligance Branch of the Board of Trade, 75, Basinghall- 
street, E. O. 

Netherlands. — The Board of Trade have been notified by the 
acting British consul at Amsterdam (Mr. F. A. Chambers) that the 
Zuid-Hollandsche Electrische Spoorweg-Mastchappij (South Holland 
Electric Railway Oo.) will be prepared to receive tenders for the making 
of ground works, engineering, and additional works between the 
Ceintarbsen and piket 120 by 70” (in connection with the works of 
Oontract No. 14), the lsying of rails and switches, and the supply and 
use of gravel ballast, as well as some works in connection with the 
railway, in accordance with Contract No. 17. The estimated cost of 
the work is 936,000fl. (£78 000). On Oot. 25, at 10.50 a. m., en 
explanation will be given, meeting place Café, ''Plaats Lommerrijk, 
on tbe Bergweg, near Hillegersberg. Copies of the contract, with 
drawings, may be obtained from Messrs. Beversen and Van Hoorn 
Heerengracht, 38, The Hague, at a oost of 18'20f (£1. Os. Ad.). 
Tenders should be written on stamped paper, and received before 
115 p.m. on Nov. 2. 


RESULTS OF TENDERS. 


Southend.—The Town Council have aczep‘ed the tender of the 
Callender Co., at £25. 10s., for the supply of cable for repairing the 
overhead equipment. 
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Battersea,—The tender of West Bros., at £43. 15s. 6d., has been 
accepted for the supply of 10,000 tiles required in connection with the 
Nine Elms electric lighting scheme. 

Kensington.—An order has been given to Henley’s Telegraph 
Works for the supply of lead-covered cable at the price quoted by 
them—viz., £123 4s. 6d., less 24 per cent. 

Shoreditoh.—The Borcugh Council bava accepted the tender of 
Willens and Robinson, of Rugby, at £18,475, for two Willans-Parsons 
turbines with Siemens gen: rators, together with condens ra, eto. 


Pontypridd.—The Electricity and Tramways Committee have 
decided to accept the tenders of the Brush Co., at £3,603, for the 
ен of the tramway from Pontypridd to Hafod, and of 

essrs. Henley, Birkenhead, at £2,585, for the laying of the cables. 


Spain. —M:sars, Jackson and Phillips, Madrid, have contracted with 
the Compania minera industria! de Mancilla (Log: ons) of Paris for power 
transm:ssion scheme of 2(0 b. p. for a distance of 15 km. to the mines 
of this ccmpany. The centract in- ludes the er. ction and «quipment of 
an engine house, of 1,500 yards open channel, and 700 yards tunnel. 


Groat Western and Metropolitan Contraot.—The contract for 
the equipment of the trains on the Hammeremith and City line of the 
Great Western and Me'ropolitan Companies hse b'ea awarded to the 
British Thomson-Honston Co. The contract is for 20 treics, the 
number of coaches per train being sx. The equipment will consist of 
the B. T. H. type G. E. 76 motor and the Spiague-Thomson- Houston 
system of control. 

Steam-Turbine Orders.—Messrs. Willans and Rot inson, of Rugby, 
report tbe fol owing contracts settled in favour of their st-&m-turbines : 
Four tm bines of 1,0C0 kw. each for the Cleveland and Dorhsm Power 
Co.'s new station at Middlesbrough ; three turbioes of 1,000 kw. each 
for Bruce Peebles’ Durham scheme for supplying power to a number 
of collieries ; two turbines of 1,000 kw. each fcr Bruce Peebles’ Fife 
scheme; one turbine of 1,500 kw. for the Borough of Islingtcn ; one 
turbine of 1,000 kw. capacity for D. ake and Gorbam ; and two turbines 
of 1,500 kw. capacity eich for the Boroogh of Shore3i ch. 


Burslem. —The Markets Committee of the Corporation have received 
the following tendeis for the lighting by aro lampe of the general 


markets : 

Oross and Cross, Walsall . . . . . 282 0 0 
E. M. Evans, Manchester.. ... маб савад аен ˙ 104 17 О 
D. Wilson and Oo., Huddersfield .........-...—.—.—... 133 15 6 
Hooper, Neary, and Oo., London ............... ee». 146 0 0 
Wainfoid, Froggatt, and Francis, Stoke. . .. 158 0 0 
Blackburn, Starling, and Oo., Hanley .. —— M( 194 0 0 


Engineer’s estimate, £95. 10е. 


London County Counoil.—The following tenders have been 
obtained in connection with the equipment of tbe through tramways 
route between the Strand and the Angel, I:lington : 


Supply of low-tension cat les. 

Oallender’s Cable and Construction Co., London ......... 24 025 4 4 
British Insulated and Helsby Cables, Prescot ............ 4 068 10 0 
Siemens Bros. and Oo., London . . . 4,093 12 4 
Anchor Oable Co., London —. e. . 4141 5 4 

Note.— Although the amc unt of the lowest c ffer received for the cables 
was considerably in excess of the estimate therefor, owing priacipally 
to the increase in the market price of copper, the vice-chairman, in 
view of the great urgency of the work, authorised the acceptance of 
the tender. 

Laying of cable-duots. 

J. A. Ewart, London (accepted) 8 £2,813 14 0 
Reid Bros., London — D "e 2971 8 O0 
British Insulated and Helsby Cables, Prescot ........... 2 
J. Mowlem and Oo., London o . 4,460 0 0 

The tender of Evered and Oo., of Birmingham, at £275, has been 
accepted for the supply of switchgear for the sub- static ns. 


Paris.—The following results of the recent adjudication of Post 
Office tenders are available. Prices ате per 100 km.: (1 and 9) 
100,000 km. of 5mm. and 110,000 km. of 4mm. gelvanised iron wire, 
Marcellot, Rurville (Haute-Marne), 3C4 50fr.; (3) 90,000 km. of 4mm. 
ditto, Forges tu éfileries et pointeries de Oreil, 304fr.; (4) 100,000 km. 
of 1/10 bronze wire, Cie des T. éfileries du Hav:e, 29, Rue de Londres, 
509 bofc.; (b) 70,0С0 km. of % 0 ditto, Cie géaéral» d'é'eotrici é 5, Rue 
Boudieau, 314fr.; (6) 60,000 km. cf ditt», Cie gé. rale d'é«otriaité, 
514fr.; (7) 95 000 km. of high conductivity 4mm. copre: wire, Forges 
de Franche-Ocmté, Besancon, 944 50fr.; (8) 80,000 km. ditto, Uie 
frat vise deg métaux. 242f1. ; (9) 150 000 km. d itto, Mines et fonderies 
de Pontgibaud, 3 Rae des Mathurins, 242 75 fr.; (10) 95000 km. 
of high · eond uotivity 3mm. copper wise, S: d’c estro-mé:allurgie de 
Dives, 241-40fr.; (11) 105 C00 km. of 4mm. ditto, Cie des T: Cfileries 
du Havre, 241-75fc.: (12) 105,000 km. ditto, Cie des Ticfileries du 
Havie, 240-75fr.; (13) 95 000 km. ditto, Grammont, Pont-de Obéroy 
(Isére), 243-EOfr.; (14) 1,000 km. of lmm. ordinary coppe? wire, 
Charpentier Page, Valdoie (Haut-Rhin) 243 50ír.; (15) 80.00) km. of 
2mm. bimetsl wire, Cie fiar eise du bimétal, 194 50tr. ; (16) 70 000 km. 
ditt», Sté d'é ectro-mé:allurgie de Dives, 11. Place de la Madeleine, 
195fr.: (17) 7,000 km. of 5mm. ditto, Cie frarcsise des métaux, 10, 
Rue Volney, 192ír ; (18) 19 km. of rubber-insulated, lead-covered, 
вір gle- oonduotor telephone wire, type ESA / I, Sté alsacienne de construc- 
tions méczaniques, Belfort. 390fe. per km.; (19) 40 km. ditt», two 
conductors, type 88/2, Sté industrielle des té éphones, 25, Rae du 
Quatre-Septembre, 815fr. per km.; (£0) 20 km. ditto, three conduct ors, 
type 88/5, Ger ffcoy et Delore, Olichy, 5 70 Ofr. per km.; (21) 30 km. 
ditto, De la Mathe, Saint- Maurice (Seine), 3°675fr. per km. All the 
contracts for telegraph and telephore ассзввогієв were let to French 
firms, The Colonie! Office have accepted a tender for galvanised iron 
of the Forges de Franche-Comté as follows ; for 100 km, of 2mm. 
ofr. ; 3mm., 54{с.; 5mm., 32:60fr, 


BUSINESS NOTES. 


TRACTION. 


North-Eastern Railway.—It is reported баё the North-Eas‘ern 
Railway are about to electrify their system between Newcastle and 
Sunderland. 

Southend.—The electrical engineer in his last return states that 
the treffiv receipts for the past month had been £1,993, the rate per 
car mile being 135:97d. 

Birkenhead.—At the next meeting of the Council а recommenda- 
tion will te received from the Tramways Oommittee for a reduction of 
fares on two of the router. 

Ipswich.— At the borough police court last week James Miller was 
fined 20s. and costs for driving а cart in such.a way as to obstract the 
passage of an electric tramoar. 

Bromley.—The Borough Oouncil have decided by a large mejority 
to seek statutory powers enabling them to undertake а service of motor 
omnibuses within the borough. 

Rawtenstall.—At the last meeting of the Council the Mayor stated 
that there was no farther information to be reported in reference to 
the tram ways or electricity question. 


Metropolitan District Railway.—Tho pneumstio Westinghouse 
system of signalling is being adopted by this company, and by the end 
of Novem bor will be completely installed. 


Perth.—The new electric tramwey system successfally went through 
the c flicial Board of Trade inspection last week. The service is to be 
formally opened on Oct. 51 and for public traffic on Nov. 1. 


Attercliffe.—Au old man was knocked down and run over by an 
electric tramcar when in the act of crossing the road on Wednesdav 
week. At the it quest the jury returned a verdict of '' Accidental death 
and exonerated the driver from any blame. 


Lucknow — А license has been granted by the municipal authorities 
to the British Eastern Electric Power Co, sanctioning the construction 
of sn electric tramway within the Lucknow Municipality. Particulars 
of the agreement will be found in another column. 


Pontypridd.—Owing to their difficulty in getting a supply of local 
atone to complete the contract for laying the tramway within the 
stipulated time, the Oouncil have agreed to grant the contractors, 
Messrs. Krauss and Oo., an extension of six weeks. 


South Lancashire Electric Traction Co.—It is reported that 
this company, which was in the hands of rezeivers, is about to acquire а 
new lease of life. Several large debenture holders have agreed to 
reorganise the concern and utilise its valuable properties. 


Linlithgow.—At a meeting of the County Council held last Saturdsy 
it was reported that the National Electrical Oonstruotion Oc, proposed 
to again ask authority to constract a tramway to Queens Ferry. The 
Oouncil approved of a recommendation to oppose the application for 
compulsory powers. 

Falkirk.—The electrification of the tramways ie now completed, 
and the Board of Trade inspection of the route hae taken place. The 
service has now been opened to the public, and, scoording to present 
arrangements, will be a five minutes’ one, but in quiet times the cars 
will run less frequently. 

Leith.—The section of electric tramways in Oonstitution.street and 
Bernard street wes insneoted and approved of by the Board of Trade 
inspector last week. Uatil the Tcamways Committee have a meeting 
to discuss the question of fares, there will be a penny fare from 
Bernard-street and Pilrig. | 

Poole.—The Council at а meeting last week decided to give their 
consent tə the scheme for a light railway abóat to be promoted, the 
route to extend from the Oounty Gates sud running through Brankec me 
Park and Sandbank to Swanage. The Ohamber of Oommerce have 
given their support to the scheme. 


Eastbourne, —The Motor Omnibus Committee recommend that, in 
view of the present small reoeipts on the Parade route, the service of 
motor "buses be discontinued for the winter months. A total of 
136,602 passengers had been carried on the buses during September, 
and the receipts amounted to £857. 0s. 7d. 


Spain. —The Provincial Government of Navarro have given а con- 
des: ion for an electric tramway to Don Domingo Elizondo grautirg him 
the free use of the provincial highways and a subvention of 10,000 
pesetas per kilometre, to be increased to 12,500 if he does nob use the 
roads but only the bridges. The concessionaire has to pay to the 
Government half of his net profits after they exceed 6 per cent. 


Grimsby.—The Town Oouncil have approved я draft of au agree- 
ment to be entered into with the Great Oentral Railway Oo. for the 
supply of electricity in bulk. The er e- gy supplied will be charged for 
on the maximum demend system, a fixed charge beiog made of Ed per 
annum per kilowatt of maximum demaud reqaired at any one time, 
and, in addition, a charge of 31. per uais to be made for all current 
consumed. 

Southsea.—A deputation waited upon the Oouncil to urge the 
desirability of establishing а service of motor omnibuses to run through 
King’s-road. The result was somewhat surprieiog, for a hint was 


dropped that it might be possible to institute a service of cars over 


asphalted roads which would not require the expense of a permanent 
iron way, but might be worked witn a couple of overhead wires to 
carry the current, 

Keighley.—At the Ostober meeting of the Town Council the 
tramway statement which was presented showed that the receipts had 
been £4,648, and the expenditure £4,008, which left a balance of 


4 £610 сп the working of the concern. After the payment cf interest 
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and sinking fund charges, amounting to £2,352. 166, 7d., there was a 
net deficiency of £1,612. 12s. 6d. on the year. The adoption of the 
accounts was moved and carried. 


Horndean.—The light railway company have postponed their 
decision not to utilise the Corporation eupply of electricity during the 
winter months, A special sub-committee of the Tramways Committee, 
at а meeting last week, considered the relationship between the Oor- 
poration undertaking and that of the company, and it was decided 
that if the company submitted a fair offer the question of purchase 
of the light railway would receive sympathetic consideration. 


Weymouth.—The Trades and Labour Oounoil,in a letter to the 
Corporation, urge their serious consideration of securing for the town 
ponere to lay down and carry out a system of trams as recommended 

scheme O by Prof. Kennedy, or in the event of their not doing so 
themselves to sublet these toa Pona company. Ib is stated that 
when the subject again engaged the attention of the Corporation the 
letter would be considered in conjunction with Prof. Kennedy's report. 


Aberdare.—A London syndicate have asked the Council for their 
support in the promotion of a ways Bil in Parliament for 
Aberdare. They also stated that if such a Bill were carried and the 
Oouncil found the money to construct the tramways, they would be 
prepared to lease the same, The Parliamentary Committee uosni- 
mously decided to have nothing further to do with the promotion of 
& tramways. 

Durham.—At а meeting of the Rural District Council on Thuraday 
week it was reported that a communication had been received from the 
Board of Trade stating that they had made an order sanctioning a 
farther extension for six months of the pores for completing the 
Durham and District Light Railways, but thet the promoters had been 
informed that the Board would be unwilling to entertain any further 
application for an extension of time unless progress should have been 
made with the work. 

.— We note that welded rail joints are to rule in Man- 
chester, The system is beirg adopted along all new routes of the 
tramways, and less wear of the rails at the joints is ant eipated in con- 
sequence, The electric tramoar building and repairing works ereoted 
recently by the Manchester Tramways Committee in Hyde-road were 
opened on Tuesday last by the Lord Mayor. The works, which cover 
about four acres of land, are said to have the most modern equipment 
of any in the country. 


Dundeo.— The recent plébiscile taken in connection with the 
running of Sunday cars has resulted in a large majority in favour of 
the Suvdsy service, Out of about 22 000 voters, 19,000 voted, and 
the mejority amounted to over 4 000. The Tramways Committee have 
resolved upon an extension of the line to the eastern boundary at a 
cost of about £4,000. To oarry out this work the Oorporation is 
vested with statutory powers, the Act providing that operations must 
be completed by July 26 next year. 


den.—The Town Oouncil are preparing to promote an 
omnibus Bill in the next session of Parliament. Powers are sought 
principally for the reconstruction and electrification of the tramways 
and for the supply of electricity to the trams. It is proposed to got 
aa to extend the reconstructed system to Three Lave Ends, 
elmshore, and Ewood Bridge, all within the Haslingden borough. 
The opportunity will be tiken of obtaining powers for а number of 
improvements that are deemed necessary, 


Tram Obstruction.—A varman was charged st Stratford on Tuesday 
Isst with causing an obstruction, by allowing his van to remain 
longer on the road than was necessary. He had been unloading 
furniture at a spot where the electric cars over a loop line, 
which was only 4ft. lOin. from the kerb, and a number of cars on 
either side of the van were obstructed for 60 minutes. The Bench 
dismissed the summons on the ground that defendant did not stop su 
unreasonable time, and that the inspectors should have been prepared 
for such an emergency, 


Paddington.—<At the last meeting of the Borough Oouucil, relative 
to the London Oounty Council's preject of electric tramways along 
Edgware- road a letter was read from the Motor Omnibus Co. against 
the proposal, saying that they already carried 4,000,000 passengers, 
and were prepared to make thoir service more efficient Several 
deputstions preser ted petitions iu favour of the Council's scheme, 
aud the General Purposes Oommittee of the St. Marylebone Borough 
Council advise assent to tbe scheme provided the borcugh has not to 
contribute towards the expense of road widening. 


Аут — А copy of the tramways accounts presented to the Borough 
Council for the year ended May 15 has come to hand, from which we 
see the income totalled £15 082, being an average per car mile of 9 89d., 
while the expenditure reached a total of £8 033, averaging 5'27d. per 
car mile leaving a balance of £7,049, Oat of this sum £2,267 has 
been utilised in payment of interest on capital, while renewals absorbed 
£250. The general manager reports that the overhead :quipment is 
in good тра, whilst the track aud permanent way have been well 
maintained. The cars are in good condition, though trouble is being 
experienced with the wheel flanges, 


Liverpool —In acknowledging а vote of thanks for his services as 
chairman of the Tramways Oommittee, Sir Oharles Petrie, at a meet- 
ing of that body last week, remarked that the concern had grown 
enormously since 1897. They were now cirryipng something like 
21 million passengers every week, and the increase in the receipts 
daring the past nine months, compared with the correspondiog period 
of last year, wae £7,500. He expressed a hope that there would he a 
continuity in the work of the committee, and that new member 
coming on to it would be guided by the experience of those who had 
served on it for some years, The vice-chairman, Alderman Smith, 
rep to а similar vote, took occasion to air his disagreement over 
the question ‘of fares, 


Aberdeen. —The Tramways Committee have decided that discount 
on cellulcid tokens shall be discontinued from Nov. 1. Six more cars 
are to be fitted with covered tops, making 28 cars in all so equipped. 
These are considered sufficient to supply the wants on every route. At 
a meeting of the Council a letter was read from the secretary of the 
Aberdeen Suburban Tramways Oo., stating that he was now authorised 
to make an offer in full of all claims in respect of the work done on 
the Deeside and Donside roads during the time the tramway rails were 
being laid, the sum mentioned to be in fall settlement of all claims up 
to date, but not including a sum of £49 in respect of a new drain from 
the road at Pitfodels, the offer to remain open to Wednesday last. 
The terms were agreed to. 


Tarporley.—On Thursday week Sir Herbert Jekyll, on behalf of the 
Board of Trade, heard the Oheshire County Oouncil’s objections to the 
confirmation of the order for the Tarporley light railway. The most 
important objection of the County Council was to the level orossin 
on the main road from Ohester to Tarporley and to Manchester an 
Liverpool. On behalf of the promoters it was stated that the cost of 
the requirements of the Council would amount to about £6,000, and 
it would be a question whether the scheme would be proceeded with 
if they were compelled to find all the monet. The present capital 
was small, and perhaps they might come to the Board slong with the 
County Oouncil and come to some agreement after discussing the 
matter privately, and the Board could then settle between them what 
should be done to safeguard the interests of the public. 


Torquay.—The differences that have arisen between the contractors 
and the Oorpoi ation in connection with the construction of new t am- 
ways have been accentuated by the refusal of the mayor to call a 
town’s meeting in compliance with an ipflaentially.signed requisition. 
The requisitionists are arranging for a meeting on their own account. 
The Local Government Board inquiry into the application of the 
Council for sanction to borrow £9,600 for the extension and improve- 
ment of the present power station on Beacon Qaay in order to enable 
the Oorporation to carry out their agreement with the Dolter Оо. to 
supply them with electric current for the working of the tramways will 
be held on Tuesday next, Notwithstanding the fact that the matter 
of paving has not yet been agreed to by the Board of Trade, the con- 
tractors commenced operations on Monday last in the presence of only 
one representative from the Council. 


Belfast.—At a meeting of the Tramways and Electricity Com- 
mittee the monthly accounts, amounting to £7,350 for the tramways 
department and £1,037 for the electric department, were presented 
and recommended for payment. The town clerk informed the com- 
mittee that he had received the arbitrator’s award charges amounting 
to £8,000, and these must be taxed by the tixing officer in London. 
The work of testing the new system on the Lisburn-road, the Malone- 
road, and the Stranmillis-road, which could not be performed earlier, 
ав the contractors had not completed their arrangements, was carried 
out on Thursday week by means of one of the tramcars which have been 
converted from horse traction to electric traction. The car went over 
each of the three routes, the time occupied altogether being 14 hours. 
We understand that the result of the test was most satisfactory, 
though in one or two cases it is probab!e that alterations may ba made 
in curves which are not considered as desirable as they might be. The 
car itself was found to work admirably, and to be quite as comfortable 
as any cf the new cars supplied under the contract. : 

London County Counoil.— At the meeting of the London County 
Council held on Tues jay last a joint report of the Highways and 
Parliamentary Committee was presented, as a result of which it was 
resolved that joint sonference be held between the metropolitan borough 
councils and the London Ooanty Oouncil to consider the question ‘of 
supply of electric energy in London. The Highways Oommittee pro- 
pose that a Bill should be promoted for the purchase by the Oouncil 
at various dates cf certain short lengths of tramways in or on the 
boundsry of the county of London which are not included in the 
company’s lease. The lines in question are those (a) from the 
Oouncil's lines in S:amford Hill to the county boundary; (0) from 
Seven Sisters-rcai, via Green-lanes, t» the bounty bouadary near 
Hermitage - road; (c) from Green.lanea, via Seven Biatere-toad, to the 
county boundary near Amhurst-park ; aud (d) iu Seven Sisters-road, 
between Stroud Green-road and Green-lanes. The last named line was 
originally outside the county of London, but the county bouvdary has 
been altered, so that the down line of the tramways is now cutside 
London, and the up line in London. The total length of line aff sted 
is about three miles of sirgle track, of which about one-half mile of 
single track is in Hornsey. The agreement with the company for the 
purchase of its remaining interests in the Oouncil’s (norcherp) tram- 
ways has now been completed, but it will be necessary to obt zin 
pariiamentary confirmation of the subsidiary agreement. 

Salford.—Some time sgo the Tramways Committee of the Man- 
chester and Salford Oorporations sg-eed t» a scheme whereby a service 
of tramcsrs should ba run into Trafford Park, 8» that passengers could 
Ьа conveyed to the large works there, This has involved the solving 
of a very difficult problem, inasmuch as the Ship Oanal has to be 
crossed, and the bridge over it swirg: open to sllow of the passage of 
ships. To enter the park from Ssltord the tramoars will have to crcss 
this bridge, and ita «quipment for tramway purposes has added another 
to the many interesting engineering feats in connection with the water- 
way. The tramway wires and other necessities have had to be erected 
in such а mavner as not to interfere with the working of the bridge, 
but this has been successfully accomp ished, and very little work now 
remains to be done in connection with the scheme, Ia tbe hope of 
preventing any mishaps, sigoals have been erected 150 yards away on 
esch side of the bridge, and when the buge structure is closed these 
signals will be placed at danger.“ Ава further safeguard in case the 
signal should not be seen or be disregarded by the motorman, ‘' points" 
have been placed on the metals some distance from the bridge. These 
will be worked electrically by а canal official, who, at the same time 
that he opens the bridge, will put up the danger signal and close the 
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I 
points. The closing of the points will mean that the car is carried off 


the usual track, so that the danger of a vehicle crashing into the gates 
which are thrown across the way when the bridge is open will be 
almost entirely removed. 


Cl At a meeting of the Urban District Oouncil the 
following report was presented by the Electrical Sub- Committee 
with reference to the tramways question: Owing to the tramways 
compeny failing to arrange terms with the Grimsby Corporation 
with respect to their proposed extensions, the Bill which was to 
have been promoted, and in which the committee was depending on 
having an agreement inserted, was allowed to drop as impracticable. 
On Oct. B the clerk, along with Mr. Councillor Brockway, had а 
long interview with Mr. Lees (Lees and Butterworth), and explained 
the position of the Council. A long consultation subsequently took 
pus between Mr, Lees, Mr. Ohapman, Mi. Wintringham, and Mr. 

esey Brown, Iu the event of an amended order having to be 
applied for, it was decided to visit the Board of Trade with the 
intention of getting power in the amende order to lease part of 
the undertaking, but Mr. Oollins, the official in charge, would not 
give an opinion without first consulting the solicitor to the Orown. 
After a lengthy discussion it was eventually agreed that the better 
course would be to defer the completion of the purchase until 
July 3. 1910, the tramways company agreeing to accept the sum of 
£15 400, instead of £17 000, the present purchase price. Aleo. if the 
Oouncil desired to then defer the completion until July 3, 1912 they 
would allow a further sum of £640 for depreciation. The tramways 
company also consented to recoup the Oouncil for out-of-pocket 
expenses incurred in proenring the loan to the amount of £100, to be 
paid on the signing of the agreement. The sub-committee recom- 
mended that the arrangement be embodied in an sgreement to be 
prepared by Mesers, Ashurst, Morris, Orisp, and Oo., and that it be 
subject to the confirmation of the Council. The committee approved 
of the action taken and the arrangements made by the sub-committee. 


Edinburgh.—<A sheriff's inquiry was recently held conocer the 
accident which occurred at the Lady Victoria Pit, resulting in the desth 
of & young man by electrocution. The jury found that the man met his 
death by coming in contact with an electric wire, With regard t» 


the pro tramway extensions, a report has been issued by Prof. 
Kennedy. He is of the opinion that the expense of laying down the 
conduit system along the route from Gilmore-place to Oolinton, s 


portion of which is now worked by horse cars, was out of the question. 
Even if the traffic justified such an expense, it would probably be 
better to extend the cable lines than to introduce an entirely different 
system of equal cost for short distances. It had been suggested that 
these outlying lines should be worked by tramoars, each carrying ite 
own petroleum motor, the cars running along the ordinary lines. 
There was no trustwortby experience of information as yetas to the 
cost of running or of maintaining such cars, and the t'avelling in 
them would be much less comfortable than the travelling in ordinary 
tramcars, He, therefore, thinks their choice practically lies between 
extensions by means of overhead lines or by some surface-contact 
system. Of the Dolter and the Lorain systems, the latter had 
eerteinly had far the larger amount of practical use. The former had 
had sufficient ute to enable him to form the opinion that it had been 
brought into practical working condition. He believes that with 
proper care either of the two systems might be used on the Gilmore- 
glace line. He is not prepared to say positively that either of the 
wo systems was better than the other on the whole. A comparison 
between the two was a very complicated affair. At present he would 
ónly suggest, further, that it might be advisable to ask both 
he Lorain and the Dolter Companies to supply them with three or 

ur dummy stude, which they might put down at their proper 
intended level between the rails, so ss to find out by practical trial 
whether their shape or elevation above the general road leve) caused 
any practical inconvenience, 

Leeds.—A few years ago the Horsforth District Council handed 


their provisional o:d+r for tramways over to the Leeds Corporation. 


lines. The 


who later obtained powers to construct the nece 
, from Kirk- 


extensions are making much progress, and the main 


stall Abbey to Oalverley-lane End, Horsforth, has been completad, . 


operations having been started in the autumn of 1904 with the direct 
object of finding work for the unemployed, but the running of cars 
thereon forms part of a scheme which wes definitely adopted in 
1904—viz., to early extend the city tramways to Rodley, and in 
course of time to outside places, if desired. Such a policy involved 
the consideration of what method of generation and distribution 
should be employed. The present low.tension system is not 
economical when power is carried beyond a distance of 33 or four 
miles from the generating station, and, therefore, it was decided to 
introduce the high tension alte:nsts current. Ia accordance with 
thie decision, arrangements were made for extending the power sts tion 
iu the Calle, and for the installation of generaii g plant but there 
have been unforeseen diffi-ulties агіві g from the close proximity of the 
power etation to 1Ь + river. These ditticulties have now been overcome, 
aud the work is being carried forward as rapidly as possible, Still it 
is very doubtful whether the plaut, which includes a couple of turbines 
of the Curtis vertical type, will be resdy before the end of the present 
year. The use of turbines for generating electric current for traction 
purposes alone is one of the very latest of engineering devices. It is 
said that, s» far as this country is concerned, they are only thus 
employed in а few inatances in London, though both the Yorkshire 
and Lencashire Electric Power Oompanies have utilised them at their 
generating stations for the combined purposes of lighting aud power. 
In Leeds the current will be generated at 6 500 volts three-phase, and 
will be distributed from the central station in the Calls to two sub- 
stations which are being erected—one at Bramley Town End, and the 
other at Hawksworth, Kirkstall. At these points there will be trans ; 
formers which will change the current to the potential required for 
use by the cars. 


LIGHTING AND GENERAL. 


Briton Ferry.—The Oouncil propose putting down the town 
installation during the next few months. 

Bray.—The cripples’ home is being wired for 70 lights, which neces- 
sitates the laying of a cable at a cost of £21. 

Paris.—The Government have approved of thoroughly modernising 
the Paris telephone system at а cost of £400,000. 

Horsforth.—We understand that the Urban District Oouncil are 
about to transfer their electric lighting order to the Yorkshire Electric 


Power Oo. 
Manchester.—An inquiry wil be held to-day into the Town 
Counoi's application for sanction to borrow £60,000 for electricity 


extensions, 

Edison and Swan United Electrio Light Co.—The dividend 
warrants in r t of the dividend declared by this company at the 
meeting on the 12th inet. will be paid on Thursday, Dec. 1. 

Malvern. —Electrioity is to be installed at Malvern Priory Ohurch 
for lighting and organ blowing. A committee, consisting of the clergy 
and churchwardens, has been appointed to oarry out the schemes. 

South London Electric Supply Co.—Tbe company announces 
that the sales of current for the quarter ended Michaelmas last amount 
to £17,577, againet £16,755 for the corresponding quarter of last year. 

Pitlochry and Dunkeld.—The Lords Oommiesioners of the 
Tressu-y have now authorised the establishment of ep eae exchanges 
at Dunkeld and Pitlochry, and their connection with the trunk system 
of the couutry, 

Liverpool.—The Electric Power and Lighting Oommittee have 
recorded a vote of thanks to Councillor Max Muspratt, deputy-chair- 
man of the Electric Power and Lightirg Oommittee of the Liverpool 
Corporation, for his services during the past year. 

Aberdeen.—Daring September the output of the electrical station 
at Feiryhill was 367,455 Board of Trade units, of which 178 274 units 
were for lighting, and 189,181 units for traction purpose. It has been 
agreed to extend the electric cables in King-street and mains in the 
Rosemount district. 

Liversedge.—The District Oouncil at their last meeting discussed 
a resolution suthorieing the clerk to borrow the sum of £1,600 for the 

urposes of electrical supply (by arrangement with the Yorkshire 
ower Co.) Eventually the question was referred back to the 
committee for report. | 

Court of Common Council.—An application from the Oharing 
Cross, West- end, and City Electricity Supply Oorporstion for the 
consent of the Oo tion to change the pressure from 100 to 200 volts 
in those parts of the western area where a supply of 100 volts has been 
given hes been sgreed to. 

Stirling. — Mr. Hanson, the electrical en r, in his last report, 
states that for the four weeks ending Sept. 50 19 554 units were gene- 
rated at the power station, ss compared with 17 519 for the same 
period of 1904. The total number of connections was 18,116 8-c.p. 
lampe, as ageinst 16,070 at the same period last усаг. 

Folkestone,—The electricity supply company having invited their 
customers to psy a visit to the Electrical Exhibition at Olympia, 
Addison-road, arranged with the railway company to run a cheap 
excursion train to London last week. A train composed of absolutely 
new second-class ssloon carriages was used and daly appreciated. 

Laminated Leather Belting.—We have received a catalogue 
issued by Mr. James Hendry, 252, Main-street, Bridgtown, Glasgow, 
which contain illustrations and price list of his patent leather belting. 
The belts can be made any length free from splicings, run perfectly 
noiseless, straight and true, and are of & uniform thickness throughout. 

Irvine.— At last week's Town Oouncil meeting considerable discus- 
sion arose upon a motion to the effect that a report approving of the 
acceptance of the offer of Messrs, Mercy and Marr to carry out an 
eleotric lighting installation for part of the town at a cost of £6,600 
be accepted. Several amendments found no seconder, and nothing 
was done. 

Newport.—It is reported that the price for electric lighting is to be 
reduced by 14d. per unit—that is to say, from a maximum of 64d. to 
4d., and a minimum of 3d. per unit. A reduction will also be made 
in the supply of current for heating and cooking. The Eleotricity 
Committee have decided to promote a large exhibition of electrical 
applianoes. 

Partnership — Mr. Robert MacGregor, for шапу years a partner in 
the fiim of Messrs. W. Dunn and Co., Durban, Natal, has been 
adm t ed a partner in Rowland Carr and Oo. We are informed that 
Mr. J. O. Brown, who is so well known amongst electrical engineers 
threugh: ut the kingdom, will now devote the whole of his attention 
to outside work, 

Torqaay.— Ап enquiry will be held next Tuesday into the applica- 
tion of t 1e Town Oouncil for sanction t» a loan of £9 500 Tor the 
extension and improvement of the present electric ] ght ng aud power 
station on B-acon Q tay, in order to enable the Oorporation to 
out their »greemert with the Dolter Oo. to supply them with the 
electrio current for the working of the tramways. 

Electric Furnace, —Mesws. Marryat and Plece have been instructed 
to supply to the University of Glasgow a duplicate of the 1,C00-ampere 
Moi: sn furnace ш have been showing in operation at Oiympia. 
Daring the lest week of the exhibition the diamond obtained from 
carbon dissolved in iron was on view. The microscopio output cops'sted 
of about 50 diamonds, which were mounted upon one slide, Ealarged 
40 times the structure could be clearly seen. 

Football, —The annus) match between the Robertson Electric Lamp 
Works and the General Electric Oo., London, took place on Saturday 
last at the Lamp Makers’ ground at Twyford-avenue, Acton, and after 
an enjoyable game the Lamp Makers ran out the winners by seven to 
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one The Lamp Makers have started their second season well, having 
won both their league matches, and it is hoped they will win another 
at the expent e of Wigmore United on Sat arday next. 

Hull.—The Stoneferry Bridge, which spans the River Hull about 
two miles from the Humber, was formally opened on Monday by the 
msyorcss. Ib is a steel twingbridge, constructed in two spans (a 
movable рап of 152ft., giving a clear opening to river traffic of 61ft., 
and а fixed epan of 26ft.), and it is wo'kel by electric power fron the 
Corporation mains, The structure, which was designed by Mr. White, 
the city eogineer, with approaches, has cost over £20,000. 


Luton — Th: electrical engineer in his last report states that since 
Sept. 8 46,577 units have been gs»nerated and an equivalent of 580 
8 с.р. lamps and one motor of 5 h p. onpnected, making a total of 273 
consumers with 16 306 lampe and 105 motors of 5171 h. p. The number 
of units generated shows an increase of 132 per cent. over the number 
generated doriog the corresponding period of last year. Applications 
had been received for over 800 additional lamps and 117 h. p. in 
motors. 

Edinburgh.—The Electrio Lighting Committee have been discuesin 
the question and cost of lighting common stairs with electricity, an 
wil recommend that the proposal of the Oleaning and Lighting 
Committee to light such districts ss the stairs in the Oanonga te 
and Оох ѓе could nct be entertained, but that in fature the Electric 
Lighting Committee would be prepared to do atsir lighting in districts 
where the wires were already in houses for private use at the rate of £1 
per 5 c.p. lamp. 

Rubber.—A dispatch has been received at the Foreign Office from 
H.M. Minister and Oonsal-General at Adis Ababa (Sir J. L. Harrington, 
K. O. V. O., C. B.). stating that a London company have been granted 
by the Emperor Menelik а concession of the right to gather and 
export rubber from the present known rubber-bearing distrists of 
5 {ос a period of 10 years on payment of a royalty. Sir 
J. L. Harrington remarks that this concession should have the efi зоб 
of increasing t-ade between Abyssinia and the Soudan by way of the 
Sobat R ver. 

Birstall.—Au enquiry has been held into the application of the 
District Council for powers to borrow £2 000 for electricity purposes. 
It is proposed to take current in bulk from the Yorkshire Electric 
Power Oo., at the price of 51. per unit for the first 14 hours of each 
day or night, and ‘9d. for all current afterwards, Mr. J. E. Ellis, 
electrical engineer to the Morley Corporation, submitted a statement 
showing that, upon an estimated consumption of 30,000 units in the 
first complete year, and 40,000 in the second year, at 4d. per unit for 
lighting purposes, there would remain a pro$t of £76 and £158 for 
the respective years. | 

HudGersfield.—The Electricity Oommittée have recommended 
the supply of energy for power purposes, and the chairman 
(Councillor Obhatterton) and the engineer will shortly submit 
a draft scale of charges and conditions on the lines of the 
dis ws ion at the meeting. The cagineer’s last report shows 
that there were 2,159 consumers in September, this being an 
increase of 17 over the previous month, and 148 168 lamps 
were connected, or an increase of 735 over the previous month. 
Application has been made to the Board of Trade for sanction to the 
erection of an overhead line from Golcar to Orimble. 

Finchley. —.We understand that last week'e fire at the electric light 
works, Squire’s-lane, caused damage to the extent of about £2 000, 
but that the generating rooms escaped with but comparatively little 
damage. The cause of the ontbresk is unknown. It occurred in the 
clerical department, after offi зе hours. The roof of the offices was 
completely burned away, only the four walls of the block being left. 
The battery was slightly damaged. Expansive testing instrumente and 
laboratory appliances, irretrievably ruined, form no small part of the 
total damsge, The most important of all documents were kept in a 
strong room, aud when it was opened on Wednesday afternoon it was 
foand thet not a single paper or book had so much as been scorched. 

Brighton.—At the last Council meeting the proceedings of the 
Lighting Oommittee, containing the following, were epproved: ''A 
letter was read from the engineer recommending that no alteration be 
made in the existing teriff for a supply of electricity to consumers 
beyond the borough boundary. It was resolved that the charge for 
eleotiisity supplied to private consumers outside the borough for the 
ensuing year should be the same as at present—viz., 7d. per unit for 
400 hours’ nee of tho maximum demand per annum, and Id. per unit 
afterwards." Nearly 100 memb:rs of the committees of tte Brighton 
Ratepayers’ Associations, under the leadership of Alderman Oarden, 
paid a visit to the elestiic lighting works at Soathwick on Saturday. 

Macolesfield County Asylum Lighting.—The electric lighting of 
the new infirmary annexe at the above has now beea completed, соп. 
sisting of three ateam dynamos, switchboard wiring, and all neces- 
sary gear, eto. The whole of this installation has been carried out 
according to the engineers specifications, and a feature of the work is 
that this has been done at а saving of about 2 per cent. less than the 
accepted tenders. The contractors for the wiring. fittings, and public 
lighting are Messrs. D. Firth and Son, of Manchester, and for the 

lant Messrs. J. H. Holmes and Co. The consulting engineers are 

essere. Lacey. Sillar, and Leigh, of Westminster, and King street, 
Manchester, who have worked in copjanction with the county architect 
of Ohester, Mr. H. Beswick. 


Lendon Gazette —The Wembly Urban District Council have 
decided to apply for an electric lighting provisional order. The 
pertnership between Edwin Lansing and Thomas Frederick Grigge, 
carrying oa basinesa as electricians and elestrical engineers at 
19, Viotoria-buildings and Golden Gabe Worke, Old Trafford, Man- 
chester, has been dissolved by mutual consent. The firat meeting iu 
the estate of Thomas Hill, electrical engineer, 24, Vioarage-road, 
Wolverhampton, will be held at the Official Receiver's Office, Wolver- 
hampton, on Nov. 7, at lle.m, Thomae Leman, St. Peter's Ohurch. 


walk, Nottingham, has been appointed trustee in the eatate of George 
Robson and John Samson Robson, electrical engineers, Empire- 
buildings, Newgate-street, Newcastle-on-Tyne. 


London County Counoll.—On Tuesday it was agreed to lend the 
Stepney Borough Oouncil] £3 770 for electric lighting, aud the Wool. 
wich Borough Oouncil £5.111 for electric lighting and street-lighting. 
The Highways Committee's recommendation that expenditure on capital 
account not exceeding £5 300 be eanctioned for the provision of addi- 
tional high.t»nsion feeder cables for the Elephant and Osstle tramways 
sub-station, and that the committee be authorised to make arrangements 
for the supply of the cables was approved. The Highways and Parlia- 
mentary Committee were authorised to make arrangements for a con- 
ference with representatives of the City Oorporation, the Council of 
the city of Westminster, and the metropolitan borough councils to 
consider the question of the supply of electrical energy in London. 
They were aleo empowered to arrange conferences with the companies 
supplying electricity. 

Keighley.—A recent report on the electricity undertaking prepared 
by Mr, J. M. Smith shows а total expenditure of £51,064. The 
receipts have increas»d from £2 102 for the year 1902-3 to £4,723 for 
the year ended June 30 last, and the gross profit from £168 to 21,50). 
Against this gross profit there is to be set £2 512 paid in inte est and 
sinking fund and other charges, making the deficit for the year £1,012, 
to which has to be added a deficit of £267 brought forward from last 
year's net revenue acount. To meet this charge the estimates had 
provided for the uppropriation from the rates of £1,752, which left & 
balance of £472 towards meeting next year’s loss. The number of 
units sold for private lighting and motive power have increased in three 
years from 98.343 to 197,095, while last year the tramways had also 
taken 160 498 units. The number of consumers during the year 
1998.5 was 133, last year they numbered 227. 


Watford. —The number of consumers connected to date is 422. It 
hes been agreed to supply Messrs. G. W. Jones, Limited, printing 
works on the following terms : 1d. per unit, all plant to be electrically 
driven, contract to be for five years, minimum amount to be consumed 
to be £400 per annum after first twelve monthe’ working, lighting 
other than by aro lamp not to exceed 20 per cent. of the whole. The 
following resolution hes been and will be sent to the Local 
Government Board: That, in the opinion of this Council, it is highly 
desirable that the various officers of the Council should be enabled to 
attend such conferences as pertain to their respective departments, as 
muoh valuable information is to be obtained thereby, aud that repre- 
sentations be made to the Local Government Board of the importance 
of local authorities being enabled to send delegates to auch conferences, 
and to endeavour to induce the Board to allow the expenses of 
delegates attending the conferences of the association, in the same way 
as are the expenses of delegates attending the Urban District Councils 
Association.” | 

Stock Exchange.— The Stock Exchange Committee have ordered 
the undermentioned securities to be quoted in the official list: Oouaty 
of Durham Electrical Power Distribution Oo.'s 20,000 Б per cent. 
preference shares of £5 each, fally paid, Nos. 1 to 29.000; Lisbon 
Electric Tramways’ 500.000 ordinary shares of £1 each, fally paid, 
Nos. 1 to 500,000; 425 555 6 per cent cumalative preference share: 
of £1 each, fully paid, N. 1 to 425,655; aud £300 00) 5 per cent. 
mortgage debentures of £120 each Nos. 1 to 5.000 (registered) ; 
Montreal Light, Heat, and Power Oo.'s 170,C00 sh«res of 100101. each, 
fully paid, of the capital stock (Montreal certificates). The com- 
mittee have been ssked to appoint a special settling day in 
Johnson and Phillipe’s 6,635 ordinary shares of £1 each, fully paid, 
Nos. 1 to 6.655, aud £116,667 B per cent. first mortgage debenture 
stock. Aud to allow the following securities to be quoted in the 
official list: Newoastle and Dietrist Electric Lighting Oo.'s 20,000 
shares of £10 each, £9 paid, and 10,000 share: of £10 each, £5 paid; 
Oriental Telephone and Electric O».'s £100,000 4 por cent. redeemable 
debenture stock. 


Electric Share Market.—The Financial Times saya the electric 
share market has maintained a firm tone daring the past week, and 
business has been on a very fair scale. In the supply section / haring 
Cross ordinary have further risen 3 to 73, but City of London preference 
have fallen 4 to 153. County of Londons have advanced 3 to 104. and 
the preference have gained 4 at 123. Chelsea debentures at 1104 are 
4 higher, and the ordinary have hardeved j to 6, but Metrop^litans 
have fallen à to 104. Westminsters 1 to 123, Smithfield Markets 3 to 2}, 
Oxfords 4 t» 64, and Edmundsons 3 to 53. Manufacturir g descriptions 
have met with little attention, ana the only movement is in Telegraph 
Constructions, whish have fallen 4 со 344. Among traction issues the 
recovery in British Electrics hae made farther progress, and the 
ordinary have risen § to 9%, while the preference have gained 3 at 114. 
Bath Electric Trams debentures have risen 1 to 105, but London 
United Trams debentures have fallen 1 to 101. Avglo-Argentiue Trams 
have gained z at 84, and Buenos Ayres and Belgranos have a's) pat on 
à st 33. Cape Trams, however, have relapsed ү, to 14 on the propneal 
to issue fresh debentures, and Oaloutta Trams have declined à to 98. 


Southend. —The electrical o»gineer hes been authorised to purchase 
a wattmeter, at а cost of £17, for registering electrical energy used 
in copjanction with the tramway oars. The main in Viotoris- avenue 
is to be extended northwards. The electrical engineer in his last 
report etates that during the last month mains have been extended in 
Viotoria.avenue and Baxter-avenue, and five additional Nernst lamps 
erected on the Besch Estate, Forty-eight consumers have ben con- 
nected, with an equivalent of 1,484 8 c.p. lamps. One consumer 
with 20 lampe has been disconnected. There are now 955 consamers 
with an equivalent of 56,496 8 o.p. lampe; 231 of those, with au 
equivalent of 9,614 lampe, have been connected during the six months 
ended Sept. 50. The armature of No. 2 machine at the generatiug 
station broke down on Sept. 18 owing to three bid соппесиоаз in the 
armature winding; the same trouble, due to faulty workmanship 
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having occurred before. The number of units generated for lighting 
during the month was 91,035, as against 64,690 for the same month 
last year—au increase of 41 per oent.—and the number of units for 
traction was 48,507, as against 48,086 —au increase of 0:87 per cent. 


Bath.— With regard to the recent inquiry into the application of 
the Town Council for sanction to the borrowing of the sum of £19 000 
for purposes of electric lighting, the Local Government Board have 
decided to comply with the application so far as it reletes to the 
borrowing of the sume of £17,120 and 21000, the letter eum in 
respect of meters. In arriving at the вош of £17,12), the Board have 
deducted the following items of excess expenditure which they do not 
regard as being euitshle subjects for a loan—v z : temporary worke in 
fixing boilers, £36. 17s. Id.; temporary erection of boilers, £505. 123. ; 
spare boiler tubes, £7. 16s.; spare valves and springs, £16. 2,; spare 
armatures, £117, 5e. ; pee brushes, £2. Os. 11d. ; temporary works 
on switchboard, £49 2s. 84. ; hand tools, £41. 9s. Ad.; timber, 
921, 9з. 43.—total, £797. 10s. 4d. A further deduotion of £2 has 
been made on account of the eroess expenditure on the steam and 
exhaust piping, and condensing plant having been incorrectly stated. 
The Board have also, in accordance with the usual practice, deducted 
a sum cf £80 in respect of the debt outstanding on worke which will 
be superseded in connection with the proposed alteration of the 
position of the present water-scftening plant. The Board consider it 
very unsatiefactory that the estimate on which they sanctioned the 
loan of £30,000 should have been so largely exceeded. 

Shoreditoh.—At the last meeting of the Borough Council the 
Lighting Committee reported that in connection with the ettimate 
approved by the Oouncil on Jan. 17, 1905, they had considered 
the tenders for the supply and erection of two steam turbo-generators, 
etc., which were referred to them by the Oouncil on July 18. Tender 
forms and specifications were applied for by 14 firms, of which one 
returned the documents at once as being unable to tender, Tenders 
were received from 11 firms, comprisirg 25 ‹ гв, Thes» were care- 
fally examined by the borough electrica: engineer, and the committee, 
before coming to a final decision, reduced the tendering firme to three, 
with five offers. The committee gave the most serious consideration to 
these сте and the report of the borovgh electrical engineer, and 
having had an opportunity of seeing similar plant running побег 
working conditions, they were of opinion that Messrs. Willars en! 
Robinton's ‹ ffer of Willans-Parsons turbines with Siemens generators 
was the most advantsgeous to the Ooancil. The price was £18 475, 


the lowest for this ccmbiuation, although not so low as other tenders 
The committee, therefore, recommer ded h it 


for other combipations, 
the tender of Mesara, Willans and Robinson, of Rugby, for two of their 
Willans. Parsons turbines with Siemers generators, together with con- 
densers, ete., for £18,475, be accepted, the firm agreeing to put in 
the necessary foundations and floor, and subject to tha necessary con- 
tract being entered into. The report was, afrer s»me discussion, 
adopted. At the same meeting, Mr. Hall, in answer to questions by 
Mesere. Read and Edmunds, said the Lighting Committee were con- 
tic o ing the tenders for bulk supply from the various surroundiog 
authorities. They were of a very complicated cheracter, and required 
a gest deal of consideration, and he asked the Council to bear with 
the oommitt:e, and give them time tə make a complete repo:t, 
Oxford.—The Electricity Committee reported at the last meeting 
of the Ойу Council that in order to meet the continuously. growing 
demand, and to have an adequate margin of generating plant, au 
additional 200-k w. eet of the most modern design has baen instilled at 
Oan: y works, and the steam oapscity of the plant has been increased 
by an additional quick-steaming boiler, fitted with a sapar heater, which 
is cileulsted to produce steam with the lowest possible coal expendi. 
ture. An addition has been made to the main switchboard to control 


the new sub-stations that have been added, and the exters‘ons «f 


machinery in the remaining sub-ststions The central distributing 
station at Bhip.street bas been removed to s building specially designed 
for the purpoee, at the rear of 25, Oornmarket street, An additional 
sub.atation has been erected for the supply of the east of Oxford, ia 
Union-street, Cowley-road. I+ is anticipated that in the course of a few 
days this sub-station will be in fall operation. Additions have been made 
to the tub-station in the police pasts ge, and are also in course of pre grees 
at the North-parade station, At tke latter station a storage battery 
will be erected in order to more (ff, etively regulate the preesure’in the 
North Oxford district. The whcle of the tub-stations have been 
overhauled, and are now entirely fireproof. The high-pressure mairs 
feeding the sub-stations have been largely increased in capacity, and 
have been increased to an extent which it is calculated will meet the 
ultimate demand of the city both for lightirg and the supply of 
motive power, either for traction or any other purpose, Tho low. 
tension mairs of the company have been extended in Cowley-road, 
and the whole length of Iffley- road; also in many of the roads acjoin- 
ing the Banbury and Woodstock roads. The use of tbe light has 
been largely extended in the University buildings, the Вайс! 
Camera and the Indian Institute having been ir s alled, while additions 
have been made at Merton and other colleges, and also at the University 
Museum. The demand for the light in the business and residential 
districts of the city continues to increase rapidly, and it is estimated 
that the number of lighte added during the year will be above the 
average of former years. 

Edinburgh, —The Elcotric Lighting Committee have adopted a report 
by Sir Alexauder Kennedy upon the condensation of steam at the 
Dewar-place and M'Donsld-road statiors, suggesting that fcr Dewar- 

lace station water could be obtained from the canal at Port Hopetoun, 
fed into the works by pipes, and allowed to play on the s:eam- pipes, 
thereby condensing the steam into water, which would be again avail. 
able for the boilers. The canal water could be let out again into the 
oanal st Port Hamilton. For M'Donald.road station water could be 
drawn from and returned after use to the Water of Leith. In giving 
comparative statistics showing the increase of the electric light under- 
taking during the last 10 years, Mr. Alex, Stevenson, convener Electric 


Lighting Committee, Edinburgh Oorpcration, points out that in 1896 
there was а revenue of £16,762 from 452 consumers, who brought 
885, 335 unite. The Council now own two stations with a total 
capacity of 7,280 b.p. and 12 020 h.p. respectively. The output from 
the fired was eight million units lest year, while four millions were 
generated in tbe other, end during 1905 8,334 consumers paid £118, 953 
tor 11 618 501 unite, The sguregate of the ospital ezpendirure up till 
May 15 last was £905,000. There isa reserve fund of £78,000. In 
each of the last three years a bout 228,00) was contributed to the 
вл king fund. Io 1895 the cost for aro street-lighting was £20 per 
lamp. This expenoitare bas been gradually accressing, and the 
Council have recently authorised the installation of 50 arc lamps of a 
new type at £9. 10; тег lamp. Daring the last five months the 
demand for current shows the same steady progress as iu former years, 
supply having been spplied for eyaal to 27,651 8.0. p. lamps. Mr, 
Stevenson concludes es fcllows: *' The success of the undertaking is, 
no doubt, largely due to tho fact that in Sir Alexauder B. W. Kennedy 
ani Mr. F. A. Newington, the consulting and resident engineers 
respectively, we have two men of cutstanding ability at the head of 
effairs, The Council was also very happy in the choice of ex-Beilie 
Macker ze ав the first convener of the Electric Lighting Committee 
for he devoted himself t> the work ina manner which merited and 
received the admiration of h's colles gaes.” 


King's Norton.—At the last meeting of the King's Norton and 
Northfield Urban District Ocunci), Mr. W. H. Davison presented the 
report of the Electi» Lighting Committee, wh oh stated that the 
Board of Trade were row prepa: ed to consent to the proposed transfer 
by the Council of certain of their powers under the King's Norton 
Electric Lighting Order, 1898, to Osllender's Cable and Construction 
Oo., Belliss and Morcom, and the Electrico Construction Oo. The Local 
Government Board would be p:epared to consider applications fcom 
the Oouncil for sanction t» loans in the matter, su! ject to the consent 
of the Board of Trade being obtained to the transter, to the terms of 
the sgreement being such ss the Local Government Board considered 
satistactory, ard to the financial position of the Urban District Cannoil 
interpoeing no obstacle. It had been ascertained that in order to 
establish a comp'e e sobeme of electric lighting within ths district the 
original estimate of £35,(0), made some yeas ago, would prove 
inadequate, and at a conference with the three companies an initial 
outlay of £50 000 was snggæ:ed. The committee understood that as 
the demand for current ineressed it might be necessary, by resson 
of extensions to plants, mains, etc, , to insrease the capital outlay to an 
Spprorimate sum of £100,000. The committee recommended that they 
be authorised snd empcwered to continue the negotiations with the 
three companics above mentioned, aud to tet de with them the terms of 
the agreements to be entered into by the Council with the proposed 
new company: (a) for the construction and erection of the works, 
plant, and acc: ssories for the purpose of providing the neceassry worka 
within the district ; and (5) for the transfer (when the works were 
completed) of the powers and obl'gstions of the Oouncil, under the 
Eleotiio Lighting O. der, 1838, for a period of 21 or 25 yeasts as might 
be agreed, and providing, inter alia, an option for the Council to t.ke 
over the undertaking after the expiration of 10 years without any 
premigm or compensation, or at ару other period upon terme to ke 
agreed, the abcve agreements being made вої! j«t to and conditional 
upon the sanction of the Local Government Board, the Board of 
Trade, and any other authority whose sanotion or consent might be 


necessary. The report was adopted. 


PROVISIONAL PATENTS, 1905. 


Ocr. 16, 

20893. Improvements in holders for incandescent electric 
lamps and other electric fittings, John James Brooke, 
6, Bank-street, Manchester, 

20898. Improvements relating to electrolytic apparatur. 
Claus Nissen Rüber, 7, Southampton-buildings, London. 
(Date apf lied for uader Patents Aot, 1901, Ost. 15, 1904, 
12 85 date of application in Norway.) (Complete specifi e- 
tion. 

26950. Improvements in controlling devices for electric 
motors applicable to the motors of elevators and 
the like. Ors Mlevator Company, Limited, 55, Ohancery- 
lane, London. (Otis Elevator Company, United States.), 
(Complete specification. ) 

20951. Improvements in electric elevator control systems.. 
Otis Elevator Company, Limited, 55,  Ohancery-lane,. 
London. (Otis Elevator Oompany, United States.) (Com- 
plete specification.) 

20960. Improved non-reversing two-way running trolley pole 
for electrical traction. Hilary Quertier, 55, Ohancery- 
lane, London, (Complete specification. ) 

20989. Improvements in machines for making incandescent 
lamps. Peter Banta, 83, Oannon-street, London. (Date 
applied for ucder Patents Act, 19)1, Ost. 14, 1904, being 
date cf application in United States. (Complete specifi- 
cation. ) 

20990. Improvements in and relating to dynamo - electric 
machines. The British Thomson Houston Oompany, 
Limited, 85. Oannon-etreet, London. (The Gener il Electric 
Ocmpsny, United States.) 


Ост. 17. ; 
20995. Improvements in vessels for containing fused salts 


during electrolysis.  Sherard Cowper Ooles, Grosvenor: 
mansions, Victoria-street, Westminster, London. 
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21020. Improvements relating to rotary-current interrupters, 
John Otto Heinzs, jun., 7, Southampton-buildinge, London. 
(Oomplete specification. ) 


21034, Single-phase aiternating-current motor with commu- 
tating poles, Eaglebert Arnold and Jens Lsssea la Cour, 
34, Oasue-stieet. Liverpool. (Date applied for under 
Patents Act, 1901, Oct. 17, 1904, being dete of applica- 
tion in Germany.) (Oomplete specifi ation.) 

21038. Improvements in or relating to the electrical trans- 
mission of power on motor vehicles and boats. 
Herbert Me Nulta, 57, Barton-aroade, Manchester. (Date 
applied for under Patents Act, 1901, Dec. 10, 1904, be irg 
date of application in United States.) (Oomplete speo:ti- 

| eation. ) 

$1004. Improvements in and relating to alternating-current 
-@eleotric motors. The B.itish Thomeon - Houeton 
Company. Limited, Hans S.gismund Meyer, and Paul 
Alphonse Mossay, 85, Oannon-street, London. 

21068. Improvements in apparatus for  oontrolling eleo- 
tricaly-propelled trains. Siemens Bris, and Oo, 
Limited, and Francis Lydall, Birkbeck Bank-chambers, 
Southampton-buildings, Ohancery-lane, London, (Complete 
specification. ) 

$1070 Improvements in connection with polyphase aiternate- 
current electric commutator machines. Elektrizita's- 
Aktien-Gesellachaft vorm. W. Lahmeyer und Oo, 47 
Linooln's-inn-fields, London. (Date applied for under 
Patents Act, 1901, Oct. 17, 1904, being date of applica- 
tion in Germany.) (Complete specification.) 


$1071. Improvements in and relating to conduits or casings 
for electric conductors. Richard Henry White Knight 
and Ludwig N»gel, 325, High Holborn, London. 


31095, Method for the production of hollow poles of cencrete 
with a metal insertion forming an interconnected 
framework for electric conductors and the like. 
Hans Aebi, 31, Bedford-street, Strand, London. (Date 
applied for under Patents Act, 1901, Nov. 21, 1904, being 
date of application in Germany.) (Complete specification.), 


Ocr, 18. 


$1108, Improved nom-elipping device for locomotive, steam 
and electric traction engines. Alexander Marr and 
Thomas Ohalmers, 179,  Maresland - road, Brooklands, 
Oheshire. 

$1145, Improvements in and relating to methods of oollect- 
ing and conveying electric currents. Siegfried von 
Ammon, Oswaldestre House, Norfolk - street, Strand, 
London. 

21162. Telephone receivers and the like. Rod B. Bumiller, 
8, Qushty-court, London. (Complete specification.) 

$1173. Improvements in installatiens for eleotrically igniting 
the charges of internal-combustion engines. Archur 
Harold Nicho'son, Biskkbevk Bapk-ohambere, Obancery-lane, 
London. (Complete specification. ) 

$1181, Improvements relating to electrical measuring 
instruments, Thomas Wilcock Varley 7, Southampton- 
builo:nge, London. (Oomplete specification ) 

21198, Improvemonts in or connected with the pole-picces 
of dynamo-electric machines, John Herbert St. Hill 


Mawasley and John Wesley Burley, Norfolk House, 
Norfolk-street, Strand, London. 
Ост. 19. 
21902. ents in electric light fittings. Veritye 
Limited and Frederick William Thorpe, Plune-street, 
Aston, Birmingham. (Complete specification. ) 
$1904, Improvements in apparatus for moving electrically 


the points on electric tramways and railways. 
Joseph Patrick T.erney end John Malone, 44, Booterstown- 
avenuc, Booterstown, county Dublin. 

Improvements in electric atop motions. Arthur George 
Brown, Arthur Whitten Brown, snd Edward Olaire 
Whelan, 17, St. Ann’s-equare, Manche:ter, 

Improvements in conduits for electric cables and the 
like. The Simplex Steel Oonduis Company. Limited, 
Fiederick Huggins, and Laurence Maxwell Waterhouse 
34, Castle-street, Liverpool. 

Improved form of high-tensien distributer. 
Adolph Horstmann, 13, Union-street, Bath. 

21243. A new or improved composition particularly adapted 
for purposes when insulation is required. Cie ar 
Marter, (/o. J. W. Stocker, 150 Fenoburch.-atreet, Lcndon. 

Au electric machine for use in automobiles and for 
other purposes. Jean Antoine Edouard Pellorce, 115, 
Cannon-stieet, London. 

Improvements ia dynamometrio governors. Joseph 
Ord Richardson, 46, Lincoln’s-inn- fields, London. 

Improved arc lamp suspender. James Ruddick and 
Henry Ernest Fry, 24, John-strret, Bedford-row, London. 


Improvements in or connected with magneto-clectric 

apparatus for igniting the charge ia internal- 
combustion motors. Maurice de Saint Romain, 47, 
Linooln’s-inn-fields, London. (Date applied for under 
Patents Act, 1901, April 27, 1905, being date of application 
in France.) (Oomplete specification.) 


21238, Sidney 


21268. 
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$1964. Improved construction of accumulators or secondary 
batteries. Alexander Elias Dakhyl, Antonio Galanti, and 


Hanna Nassyf Dakhyl, 173, Fleet-street, London. 
81179. Improvements in electric batteries, Arthur 
Fippard, 33, Cannon-street, London. 
New or improved apparatus for indicating and 
obviating leatage from oonductors of electricity. 
Jobn M les M. ffit, Rueben James Bott, John William 
Manley, ard the Electric Safety Appliances Company, 
Limited, No: folk He use, Norfolk-atreet, Strand, London. 


John 


21289. 


21390. Improvements in protective devices for automobile 
motors. The British Thomson - Houston Company, 
Limited, 85, Cannon street. London. (The General 


Electric Company, United States.) 
Oor. 20. 

A now or improved method and means of hermetically 
sealing a wire or metallic electric conductor or 
other substance through or into vitreous substance 
such as lead Jona or quartz glass Charlee Orme 
Bastian and George Csivert, Birkbeck Bank-chambers, 
Ohancery-lane, London. 

Ocr. 21. 

21386. Improvements in or relating to electric lamps of the 
character Bnown as vapour lamps. Kotert Francis 
Venner, 6, О:а Qaeen-street, Westminster, London. 

Electro - deposition of zino. James Swinburne, 82, 
Viotoria-street, London. 

Improvements in and relating to electric switches, 
The British Thomson.Houston Company, Limited, and 
Edmund Basil Wedmore, 85, Oannon-street, London. 

21444, A new or improved electromagnetioally operated heat- 

supply valve for heating and ventilation Fritz 
Kaefer le, 31, Bedford-street, Strand, London. (Date 
applied for under Patents Act, 1901, July 17, 1905, being 
date of application in Germany.) (Oomplete sprcifiestion). 


21383, 


21391. 


21439, 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Nov. 9, 
1904, 

Apparatus for use in the distribution of alternating 
electric current, Berry. 

Means or apparatus for regulating the difference of 
potential between  portiens of electric current 
distributing systems. Berry. 

Arc lamps. Wellington and Daniell. 

Methods of exciting electromagnets by alternating 
electric ourrents.  Lst.ur. (Date applied fer under 
International Cor vention, O;t. 20, 1908) 

Vacuum brake apparatus for electrically-operated and 
other trains. Gi;eshem, Grisham, and Kiernan. 

Regulation of alternating electrico distributing 
systems British Thomson - Houston Company, Limited. 
(Al'gemeine Eleotricitáte-Ges.) 

Electric clocks and the like. Parsons and Ball. 

Treating the contents of electrolytic cells, Hargreaves, 

Systems of electrical distribution. British Thomson- 
Houston Oompany, Limited. (General Electric Company.) 

Electric switches. Briti h Thomson-Houston Company. 
Limited. (General Electric Company.) 

. Apparatus for forming dovices for holding or 
suspending overhead electric conductors, or trolley 
wires or the like. Wirslow. 

Apparatus for electro-deposition of metals. Bailey. 

i еа wattmeters and watt-hour meters. 

leor. 

27285. Emergency brakes for railway and tramway vehicles 
or trains. Briti-h Thomeon-Houston Oompsny, Limited. 
(General Electric Company.) 

27404. Machines for making compound lengths of wire, rods, 
or the like from two metals and for oounting and 
arranging the same in boxes. British Thcmson- 
Hcus‘on Company, Limited. (General Electric Company.) 


22164. 


22631 


25331. 
36588. 


27768. Coin-freed mechanism. British Thomson-Houston Com- 
pany, Lim‘ted, and Kingwell. 
29138, Electric dry batteries. Day. (Empire State Dry Battsry 


Company. ) 
29281, Apparatus for opening and closing electric circuits at 
predetermined times. Gunning. 
1905. 
1009. Electrical connections for 
acoumulaters. Elieson. 
greats retrievers for electric tramoar and the like. 
ar ll. 
. Incandescent electric lamp sockets. British Thomson. 
Hourton Company, Limited. (General Electric Oompany.) 
Means for electrically turning on and lighting up gas 
lau ps, and particularly those whose burners are 
beyond reach of hand. Pare. 
Protector or cover for electric conductors, pipes, or 
the like. Wilhelmi. 
9049. Combined electric coupling and two-way plug. Stok s. 


secondary batteries or 
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2789. Protective devices for electric circuits. British 
Thomson.Houston Company, Limited. (General Electric 
Oom pany. ) 

4858, Cempensating poles for dynamo-electric machines. 
Elektrizitüts Act..Ges. vorm, W. Lahmeyer und Oo, 
(Date applied for uncer International Convention, 
April 16, 1904 ) 

4881. Electromagnetic brakes. British Thomson- Hcuston 
Company, Limited, and Larzelere. 

5049. Electrically-operated pianos. Weber. 

5049. Electric insulators. Bloxham. (Goffin.) 

7036. Electrically-propollod vehicles. Weiss. 

8594. genre appliances for exposed electric conductors 

orne, 

$081. Dry battery. Weatherill. 

10669. Combined electric switches aud fuses. Oallender’s 
Oable and Construction Company, Limited, and Ward. 

11086, Alternating -current measuring instruments. Conrad 
and Bradshaw. (Date applied for under International 
Convention, May 27, 1904) 

11868, Galvanic battery plates. Hubbell. 

18383. Electric conductors and methods of insulating the 
same. Britieh Thomeon-Houston Company, Limited. 
(General Electric Company.) 

19495, Cluster electric lamp sockets. Fairweathtr. (Ber j win 
Electric Manufacturing Oompany.) 

15591, Devices for electromagnetically influencing the ares 
of electric aro lamps working with alternating 
current. Carbone. 

17146 Particular typo of rheostat Veritys Limited and Gott. 

17170. Device for conveying fresh air, telephonic, and other 
messages to the interior of submergod submarines, 
applicable also for other purposes, Smith. 


COMPANIES’ STOCK AND SHARE LIST. 


Name. a Last price 
Commerelal and Industrial.— g g 


Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 .. -ež 
Aron Electricity Meter, p.c. Cum. Pref. Shares, 1-125,000 1 .. 7/16-9/16 
British Insulated and Helsby Cables, Ord., 1-100,000...... 5 . 63-74 
——— 6 per cent. Cum. Pref., 1-100,000 ........... .... 6 .. — 04-61 
——— 44 per cent. Mortgage Debentures .............. 100 .. 103-106 
British Thomson-Houston Co., 44 per cent. 1st Mort. Deb. ane 


MET, po —— o —— —M] 98-100 
British V 155 house Elec. and Manuf. 6 per cent. Pref., А 2.24 
4 per cent. Mortgage Debenture Stock .......... 100 8500 

Brush Electrical Engineering, Ordinary, Now 1105731 .. 2 .. $3 

Non. Cum., 6 per cent. Pref. .................... à iu 13 
— — 4; per cent. lst Debenture Stock ................ 100 .. -97 
—— 4; per cent. 2nd Debenture Stock 100 .. 178-81 

Callender's Cable, ређепёогез............................ 100 .. 109-111 
—— (nni, m T "PC--———— 5 .. 1112 
— — $ per cent. РгеЇ................................. 5 58-54 

Crompton and Со. oo 3 i 
— 5 cent. Debentureeeees eese 100 .. 94.99 p. c. 

Edison and Swan United, A" Shares, 1-99, .......... 3 . Iz-I xd 
— ©“ A" Shares, 01-017, 139........ 5 us a xd 

5 per cent. ребепіцгев.......................... 100 .. 92 
4 per cent. Deb. Stock, Red. .................... 109 .. 85-90 
Electric Construction, Nos. 1 to 112,100.......... ...... - 8-4 
7 per cent. Cumulative Рге{..................... 2 .. 13 à 
——— per cent. Perp. lst Mort Deb. ................ 100 .. 98-95 
Ferranti ited, b per cent. lst Mort. Deb. Stock, Red. 100 .. 90-93 
General Electric Compan (1900), 5 ег cont. Cum. Pref... 10 .. 8-10 
cent, lat M rt. Deb. Stock ................ 100 .. 96-100 
W. T. "т. Henleys Telegraph Works, Ordinary AO RM 5 .. 1218 
44 per cent. Ргейїегепсе.......................... 6 .. Es? 
44 per cent. Debentures ........................ 100 .. 109-111 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 .. 154-16 
$ per cent. Ређепёагев.......................... 100 .. 991 
Parker, Thos., Limited, Ordinary ........................ 10 .. 10-104 
Telegraph Construction and tenance................ 12 . 333 
5 per cent, Bonded. 100 .. 1021 
Eleetrie Lighting and Supply.— 

Bournemouth and Poole, ORAT oot 8 10 .. 124-123 
——— 44 per cent. Cum. Pref., 7,501-15,000 ...:........ 10 .. 10-10, 
—— 6 per cent. Cum. Second Prob. 11800 001-22. 500 .... 10 .. 1101412) 

——— 4) per cent. Debenture Stock, 'Кей.............. 100 .. 147-109 

Bromley чену ino Electric Light and Power Co. 5 .. 553 

4 per cent. lst Debenture Stock, Red. .......... 100 .. 104-167 
Brompton and Kensington, Ordinary .................... 5 .. 93-104 
Calcutta Electric $ РЫУ Corp, Ordinary, Nos 140/00 .. 5 88 
cu ectric Su rD., nary, Nos. ix . 
xc OEE AA .. .. ee eere . 5 . 89 86 
e entr Supply Company, £10 Ord. ........ 8 . 12-15 


einig ectric Supply, 4 per cent. Guar. Deb. Stock .... 100 .. 105-108 
Sharing 00” West End, and City Electric Supply, Ord., 


/ y adi aA E eas a ie 74-8 
ат Cum. Pref., 1-80,000 ................ 5 .. uo 
—— — per cent. Debenture Stock, "Red, .............. 100 .. 105-105 

“City Undertaking,” 489 Са Cum Pref., 1-40,000 85 43-5 
а n NES. 1 001-80,000 .......... г МА shee 
elsea Elec upp X ys -Ób 

r cont. De ntures re E re ree 100 .. 110-112 

City of та on, Oln 10 .. -13 
—— 6 per cent. Cumulative Pre. 10 TRE 
——— § per cent. Debenture Stock .................... 124- 

per cent. 2nd Deb. Stk. eor Certa. (all pd.) . 100 104-106 

County « of London 8 Supply, Ordinary ............ 91-104 
——— 6 per cent. Cum. Pref. .......................... 1 11 
——— 44 per cent. Debentures Prov. Certs. All pd. Rd. 100 111-11 

——— 4} per cent. 2nd Debentures Prov. Certs. ........ 104-106 

Edmundsons P, Electricity Corporation; Ordinary, 1-50,000.. 5 .. 53-6) 

—— 6 "m cent. Cum. Ргеї, .......................... 9 .. 64-68 


100 — 
Electric "Е Traction бо. of Aust at Sp. Gini, 14 s SOON 5 — 3 
—— b per cent, Debenture Stock, — 


Name, К 5 Last price, 
£ © 
per cent. Fin ор bock, Red. VV 100 .. 100-105 
i Blectriity, iE ORT, 2 ie n C 10 94-104 Р 
Ove с ting, -13,000 .................. 6110 X 
tghting 101-104 


5 .. 
Kalgoorlie Electr Lt. and Pwr. 44 p o. hi Stk Rod ... 100 


.. 51/32-1 1/32 xd 
Kensington 5 & Kain Elec. Lt., Ord., 1-21,000 . 5 .. 12-123 
htebridge and Notting Hill, 4 per 
cent. Debenture Stock Кей. e 100 .. 98-101 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 .. 93-104 
London Electric, Ordinarrůůůůyůů 8 us 2 
6 per cent. Рге!................................. S .. sr 
4 per cent. let M Debenture Stock, Red... 100 .. i 
Metropolitan Ordinary, '00,001-300,000 .. ............... 10 
44 per cent. First Mortgage Debenture Stock.... 100 109- 
44 per cent. Cum. Pref. ................... 5 6a ^d 
dua pe per cent. M. Debenture, Red 100 98 100 
Midland Electric Power ipe: p.c. 1st Mort, Deb. = 102-104 p. o. 
Newoastle-upon-Tyne Blectrle upply, Ordinary, 1-57,0- 9 5 8-84 
— du, 57,0 0.75, 0ohõrU:᷑ 761 
5 per cent. Pret. 15500) eere reti ies Ша эз 5 64 
dad, 57,0 0-75,0. FCC 5 64-68 
Notting Hill Eleoteie Licht ing cere 14. 
cent. First Mort. Debe. Nos. 1-500 (Reg.) 88 1С0 
Oxford Electric, Ordinary, 1-96 and 40-14,310 ............ 68 6 
Royal Ele 1719 Ce зразу of Mo л 4 ИЛТҮ e ях 1 100.1 
ectri mpany on cen 
Shares Mortgage Debentures  ...... (Р rr re 100 100-103 
Smithfield Markets Electric’ supply, Ord 132,000 ...... 5 à 2 
т cent. Debenture Stock 100 7640 
South Lon on, Ordinary ................................ 5 314 
South Metropolitan Electric Light and Power, Ord. ...... 1 13/1 s 
——— 7 per ce. t. Cum. Pref. .......................... 1 9161 a” 
44 per cent. lst Mort. Беһ....................... 100 .. - 
Ditto, June, 1904 ũu uu — — 
St. James as and Pall Mall, Ordinary, 101-20, 080. z © 14.15 
— - 7 рег cent. Preꝶc qqq . 5 88 9 
——— 54 per cent. Di ................ 100 88 1 
Urban Electric Supply Co., Or inary, 8-30-007 .......... 5 .. 48-44 
5 per cent. umulative Preference, 50,001-80,000 5 
Westminster, Ordinary ....................... ........ 5 113-3) 
——— $ per cent. Cum. Prof. , 110, 11-1858 25111 5 564-53 
Electric Tramways.— 
ave Атеш», 54 per cent Cum. Pref., 1-260,007 ...... 2 - 55-64 
таалы 6 per cent. Debenture Stock, 1888.... 100 .. uria 
Auckland Elec. Trams., 5 = кү Mor. Deb. Stk , ‘Red. . ... 100 .. 104-106 
Barcelona Tramways. Ó 20,000 .......... e NU. os 1353-144 
5 per cept. rum: Brot Shares, 1-10, o 10 95-10 
5 per cent. Deb., Red., 1-600 .................... 100 . 98-101 
——— 4) per cent. Red ‘Deb: Stoc... 100 .. 97-102 
Bath Elec. Tramways, Ld., Pref. Ord. Shs., 75,001-150,606.. 1 . al 
5 per cent. Cum. Pref. Shares, 1-59,394 .......... 1 .. 15/16-1 1/16 
Blackpool and Fleetwoed Tramroad .................... 10 .. 1% 134 
Brisbane Tramway Invest., Ord , 1-75,000 ................ 5. -l4 
5 per cent. Cum. Pref., Nos. 1-75,000 ............ 5 
per cent Dob. Stk, Red., Prov Certa. all pd.. 100 
British Co umbia Electric Railway Co., Ord. Def. ........ 100 126-129 
r ß. 100 109-112 
——— 5 per cent. Cum. Perpetual Pref. Stock.......... 100 .. 105-108 
———— 4. per cent. 1st Mt. Debs., Nos. L6; 250, ot £40 each 40 ..103-105 p.c. xd 
———— 4. per cent. Vancouver Power Deb............... 100 .. 100-103 
British Electric Traction, Ord. 1-500,000 & 60,001-90,000 .. 10 98-104 
—— 6 per cent. Cm. Pf., 30,001-60,000................ 10 11-114 
——- 5 per cent. Pe ual Debantare Stock — ........ 100 .. 121-125 
41 per cent. Deb. kk 100 .. 101 
Buenos Ayres and Belgrano Тгапз...,.................... 5 ..311/16-3 15/16 
——— “A” 6 per cent. Cm. Pf., 1-40,000................ 55 xd 
“В” 6 per cent. Cm. Pf., f., 1-27,500 „ 5 xd 
——— per cent. Deb. Stock, Кей. ................. .. 100 106-1 
Prov. Cert., all paid .............. ........... 100 .. 102-105 
Buenos Ayres Electric rams., 5 p c. Deb. Stk., Кей. .... 100 98-100 
[ Calcutta ways, 1-102. 8 9-94 
$, per cent. lat Deb. Stock, Red. ................ 100 .. 107-109 
Cape Electric Tramways, Nos. 1-480, 000 .................. 1 1-11 
City of Birmingham Tramways, 5 per cent. Cum. Pref. .... 5 09.485 
4 per cent. lst Mortgage Deb., 1-3000 (1917) 100 100-4 
Colombo Electric Tramways and Lighting, 5 per cent. 1st 
Мо ortgage Débenture Stock, Red. .................... 103-105 
Cork Electric Tramway and Lighting Co., Ordinary ...... 10 .. -144 
6 per cent. Cum. Pref. .......................... 10 16 
4 cent. Debenturmess eee. 100 101-108 
Dublin United Tramways go% ) Ord., Nos. 1-60,000 ...... 10 134-144 
——— 6 per cent. Pref., Nos. within 99 297 . 10 15-16 
—— $, per cent. Mort. Debs , 1-5,000 Red. ............ 100 94-97 
Imperial Tiamways, Ordinarr . all 18-19 
6 per cent. Cum. Pref. .......................... al .. 14-144 
4, per cent. Deb. Stock .......................... 100 108-110 
Isle of Thanet Electric Tramways and Lighting, 5 per c. 
Cum. Pref., Nos. 50,001-60,000........................ 5 21-8 
4 per cent. lst Mt. Db. Stock, Req... 1 
Kidderminster and District Lighting and Traction, Prei. в 
London United Trys. (1901), 5 per cent. Cum. Pref......... l 9. 
—— 4 per cent. lst Mt. Db. Stock, Red, .............. 00 100-105 
Madras Elec. Trams. (1904), 5 per cent. Deb. S Stk, .... 100 105 
Metropolitan Elec. Trams., Defd., 1,000,001-1 314 016 . 1 7/52-3[52 
— — 5 per cent. Cum. Pref. 500, 001- 1,000. 000.......... 810 
44 per cent. Deb. Stock, Req... 100 105- 
Milwaukee Electric Rail and IANT оре сер cent. 30-yr Cons. 
Mort Bonds, 1926, 1-5,500 and 7,001-8,000............ $1,000.. 104-108 
Montreal Street Rail., Sterling 9 per cent (Mort.) Deb., 
r y d укку FAR EV ai CS 101-104 
—- — Sterlivg 44 per cent. Deb., 1922, 601-2,000 ........ 100 102-104 
New General Traction, 6 per cent. 'Cum. Pref., 1-10,000 and 
54,001+74;000. ео ааьан ER VFIRRENOE EP иас 4-14 
Oldham, Ashton, and Hyde Tramway, Ordinary .......... 10 12 
5 per cent. Cum Pre 10 .. 94.187 
Perth Elec. Tramways (W. A.), 5 per ag 1 M 000. Sk... 100 1071 
Potteries Electric Traction, rdinary, 20 (Reed tuia 10 82-91 
9 per cent. Cum. Pref., 5000 €——— aas 10 i 
4j per cent. Debenture Бок S 100 109-105 
South 2280000 О Klectric Traction and Power Company— 
J “ e '1 
£101, NS 6 per cent. Preference .................. L s 1 
—— £597,170 44 per cent. Debenture Stock ........ 100 po. .. 100 po. 
Electric Railways. — 
Central London, Ordinary .............................. .. 10 . 91-93 
4 pet cent, Pe d ͥͤ 8 18 — 101-103 
— zd Ne. Deb, Stock со Script Certa., fully paid} 1100 „ 110-112 
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Name. 


City and South London, Consolidated Ordinary 


4 per cent. Debenture Stock 
———— 5 per cent. Pref. Stock 91 


оу, -50, 


иш Last price. 


рег gent Mortgage Uebentures, Red., 1-1,700., — 


еэ зз оо оэ 1 


Underground Electric Rilways of London, 5 per cent. 


Profit-Shartng Secured Notes 
Waterloo and City, Ordinary 


vb—̃—nu „„ „„ „„ „ оо еа 


Name. 
100 4250 Teleph 
ones. т 

100 107-110 р 
100 118-12t National Telephone, Preferred 
100 117-120 Deferred Stock 
100 113-116 b per cent. Cum. First Pref 

10 10-104 — 6 per cent. Cam. Second Pref. 

10 dd ——— 5 per cent. Non. {о Third Prel. 


991-100} 
88-80 


"*e«8909200a2029*28609606060694«80309099*8090029992684299 


€90e€*€20260090682€0€€99*9€46 


52 „ 66 %„ %%% „ otoan 


Orlental Telephone and Electric Company 
—— 6 per cent. Cum. Pref. ....................... e 


252552 „„ өө ө ө ва э в 


Amount 


.. hd 
1 24 3518-15) 


pald. Last price. 
£ £ 
100 112-115 
100 107-108 
10 13-15 
ы. RR 
DA esrb A. 81. m 
100 104-106 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Traffic Returns for 


Line 5 
Ending 

Aberdeen Corporation .......... Oct. 21 
Ayr Согрогайоа ................ „ 21 
Barking Corporation — 
Birkenhead Corporation » 22 
Birmingham Corporation ...... ‚МЧ 
Blackburn Corporation » 9 
Blackpool Corporation ; 19 
Blackpool- Fleetwood Trams. x 21 
Bolton Corporation » 22 
Bournemouth Corporation ...... s ЯВ 
Bradford Corporation .......... Te i 
Brighton Corporation "E 
Bristol Tramway Company...... s wd 
Burnley Corp ration » AA 
Rurton Corporation jy A 
Cardiff Corporation ............ 5 
Carlisle Tramways Company ....| ,, 21 
Central London Railway ........ a 
City and South London Railway.| „ 22 
Colchester Corporation ........ — 
Cork E. T and L Company ....| ,, 19 
Darwen Corporation Sep. 1 
Dover Corporation IM Oct. 21 
Dublin and Lucan Electric Ry...| ,, 20 
Dublin U. T., electric cars 2 E 
Dublin S, District, Electric EU 
Dundee City Tramways .. .....  *18 
East Ham Corporation.......... „ 
Glasgow Corporation $^ ER 
Gloucester Corporation ........ - 
Halifax Corporation ............ Sep. £0 
Huddersfield Corporation ...... Oct. 21 
Hull Corporation . 
Ilford Согрог tion 
Ilkeston Corporation TN 
Kirkcaldy Curporation .......... SA 
Leeds Corporation 2». 21 
Leicester Corporation .......... 5 dE 
Liverpool Corporation .......... "EE 
Liverpool Overhead Railway ....| ,, 22 
London County Council ........ 2.7.34 
Lowestoft Corporation .......... E 
Maidstone Corporation ........ v». 15 
Manchester Corporation ........ ud 
Metropolitan District Railway , 22 | 
Metropolitan Railway .......... aA 
Nelson Corporation ............ a at 
Newcastle-on- Tyne Corporation.. E 21 
Newport (Mon) Corporation —— 
Oldham Corporation ............ I^. 
Portsmouth Corporation ........ TN 
Reading Corporation „ 13 
Rochdale Corporation 5 | 
Rotherham Corporation 219 
Salford Corporation у 25 
Scarborough Tramways Co. 2 
Sheffield Corporation 8 
Southampton Corporation 5. 48 
Southend-on-Sea Corporation ^ 
Stockport Corporation .......... 4 16 
Sunderland Corporation ........ TE 
Swindon Corporation .......... 3 
Wallasey U.D С................. Рф г: 
Warrington Corporation — 
West Ham Corporation „ 19 
Wolverhampton Corporation.. „„ 18 


— —— 


* Including steam trains. 


week, 


1905, | 1904. | Week. | 


£ 
1,18) 
195 
95? 


532 
831 


4^3 
257 


1,€75 
1,224 


4.08) 
813 


4,562 
1,032 


29 
1.88 


156 
7,106 


8.903 
150 
250 


2:5 
92 


5,55% 
796 


8% 
712 


11,948 
1,805 
1,2 5 
2,166 

105 
1t5 


5,463 
1.976 


10,649 
1.5.6 


14.484 
152 


114 
12 109 


8,255 


17,732 
1 


5,666 | 


1632 


1. f C0 
943 


1,89 


726 


| 


| 


| 


eels 


215 


1,002 


516 
85) 


582 
278 


1 815 
1,252 


4.414 
901 


4,337 
1.016 


331 
19 2 


178 
6,689 


2,826 
475 
251 


188 
109 


5,822 
896 
819 
654 

14,922 


1,618 
1,255 


2.167 
126 
208 


5,£80 
1,815 


17,535 
1,495 


13,145 
165 
141 

12 241 

6,993 

17,612 

117 


3,874 | 


1218 | 


1.669 
609 


1,228 | 


678 


1,069 


ї Ара 96 miles of interlacing track. 


Pas- | Car 


it a 
098 1114 
1 971 
10 08 
14:5 
1189 


118 
85 
1:35 
13-19 


10°63 
11 83 


10927 
1 


528 
113 
132 


968 
10-13 
10 75 


| 

| 714 
10% 
10-45 
1165 


9-24 
|953 


10°29 


6,043 899 ‘903 | 9:543 
1,108,589 | 1°27 jit 02 


1 004 |10 36 
0:87 |1155 
130 119% 
— |985 


10-698 


z Miles of 
момо ^ single track Accounts for past year. 
open. 
Current хе Total | Passengers | Car miles 
fear. 1905. | 1904. | Ending receipts carried. run, 
t £ | | £ 
Ба | — 1,645A| 254 | 203 | May 31 64,071 | 15,530,351 | 1,379,723 
- £0 = 8 8 „ 15 14,328 | 5,516 580 | 353,945 
а = 1-33 — — = = EN 
- 45 — 6'9 | 2353) 23} | March 31| 55,025 | 11,145,551 | 1,309,903 
UN M 22 „ 31 17.133 4,2:9,5:8 | 265,525 
+ 21 + 965 | 2 | 24 " 25 48,875 | 8,661,720 | 985953 
- 19) — UR 7. iuo] 2 = 
- 281|- 83 163 163 Dec 31| 31,846 | 2,325677 | 579,264 
+ 60 oi March 31| 95.765 | 20,225,196 | 2,161,139 
- 28 — 16 82 16 82 „ 31 55,276 | 10,058,288 | 1,121,623 
- 3°4| - 7,0% | е6 | 77 „  31/230,085 | 47,108,000 | 5,053,392 
88 + 626| 9 9 „ 31| 50,333 | 11,321,160 | 1 152,828 
— 275 — 514 | 513 Deo. 31/259,799 | 45,312,373 | 6,127,135 
+ 5| — 10 60 |1060 March — — — 
= MI.1125] BF! 8H „ 31 17,950 | 3,878 269 | 454,082 
+ 661+ 3 5 | — „ 511112,209 | 24,134,363 | 2,770,049 
- 22 - #354 | 85| 85! Dec.31| 10,713 | 2,935003 | 359,736 
+ 407 – 1,502 | 6 6 „ 31,347,538 | 44,875,547 | 1,281,214 
+ 103; — 428 ó| 64 „ 31 — 5 - 
— — 7 7 = 
= Wd 969 1 18 154 „ 51 24,895 5,814,376 | 882,256 
z д + 2%2 | 723| 725, March 31] — € is 
Tes = 44| 44 „ 3 11,250 | 2,853,200 | 284,243 
= V|4 64$ 61 61 Dec3| 6,358 402,511 110,738 
269 
t 100 — 47 | 46 „  51/257,489 | 50,050,949 | 7,077,372 
+ 75| + 952 | 25 | 2 May 15| 44,695 | 1,611,525 935005 
+ 58 + 2,655 | 23 | 23 | March 31| 36,652 | 13,089,658 | 865,816 
+ 25 415,800 1443 e May 51/756,480 195,767,519 |17,915,595 
+ 185 + 1,751 | 354 | 33 | March 31| 73,019 | 17,899,642 | 1,540,707 
+ 42| +1,119 | 35 | 35 „ 3 | 69,938 | 12,838,150 | 1,666,262 
2 14 64) o | x „ 31[112,651 | 27,102,921 | 2,910,693 
— — En T RE wu oW == — — 
=. Ч ж 9 - = - id 
ag — 74| 74| May 15 12,201 | 3,632,855 | 432,336 
= 17 — 89 | 89 | March 25/298,235 | 64,223,656 | 7,121,038 
+ 163 — 42 | — Dec. 51| 26,011 | 12,039,252 | 1,229,507 
+ 116| + 8,930 | 103 | 103 „ 31|547,625 |116,642,663 12 166,419 
- 109|- 972 657| 657| June 30) 8 ,302 | 11,171,865 | 1,024,275 
41,39 +63,571 | — | — 4 = - = 
15 — | 6 54 | Sept. 30 14,511 | 3,128,867 | 359,435 
- 2 - 2 = 4,740 850.121 | 112,227 
— 122) 415,322 | 149 | 1314 | March 31/651,956 |126,900,875 |14,123,124 
4-126"| - €;6 | 24%] — * |. Ра * ыз 
+ 100 + 75| 7% — E = ^ N 
+ 33) L| = 23 „ 31 6,159 | 1,972,647 206.358 
— 108 + 2,984 | 50 | 45 „ 31 197,849 | 43,069,934 | 4,326,152 
- — |32 32 m — = — 
+ 34 | +15418 | — | 34 „ 25 65,553 | 13,466,245 | 1,503,740 
= 163 ＋ 122 — | 29 „ 31 95,702 | 19,625,323 | 197,499 
e Cl = 35) | 5% к, AMI = 5, Hs 
+ 33 417,125 | 61 | 44 „ 31 14,881 | 2837,110 386,517 
- 0| = 9% | 72 „ 31 23,569 | 5,251,472 | 593,054 
22318 = 702 : „ 31 214,111 | 39,213,560 | 4,884,590 
+ 55 +6676 | 653 | 52 „ 25 220.555 | 63,952 283 
e diu BOS) 22: | 738 „ 31 19,565 | 9,297,771 
= — — D» UE E ro = 
+ 191 — «| 304 » 4| — | КЕ - 
- 40|4 980| £0 | 20 „ 31, 64,858 | 15,164,465 | 1,495,685 
— — EH 43 „ 31 4937 | 1,515,757 | 102,751 
— 16,+ 640 11:85 10 „ 31 38,768 | 7,412,881 718,851 
Es = 17 „ 51 17,57 | 4,418,225 ‚565 
+ 8% — 46 8 62 „ Sl; — 15.775.742 | 1,237,165 
ES = = 74 „ 51 36,757 | 7,656,786 869,£08 
a Train mile. b Per mile of single track. 


h Half-year's figures, 


Receipts 


Mile of 


s'nger| mile. | track. 


£ 
2,912 


Cost 
per 


car 
mile, 


184 
6:55 
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NOTES, 


British Association.—The General Purposes Com- 
mittee held & meeting on Tuesday last in order to decide 
upon the town where the association should meet in 1907. 
Invitations were considered from Leicester and Dublin, 
and it was decided that, having re to the fact that no 
meeting had ever been held in Leicester, to accept the 
cordial invitation from that town. 


Book Received.—''Die Drahtlose Telegraphie,” by 
Dr. Eugen Nesper (Julius Springer, Berlin. 355). This 
treatise deals with the inflaence of wireless telegraphy on 
economics, and treats especially with the Telefunken 
system. There are 29 illustrations, and the value of the 
work is further enhanced by the addition of a patent and 
literary bibliography desling with the subject. 


New Pacific Cable.—It is reported that information 
has been received at the North German Cable Works at 
Nordenham, announcing the successful laying of a cable 
between Shanghai and Yap, the principal island of the 
Caroline group. The work was carried out by the cable 
ship “ Stephen," and the final test showed that the electric 
condition of the cable was perfect. The cable was opened 
for the reception of messages on the 1st inst. 


Military Telegraphy.—For some weeks past the 
French War Office has been actively engaged in conducting 
experiments with a view to securing reliable communica- 
tion for military purposes between Paris and the eastern 
garrison towns by means of wireless telegraphy. Though 
many difficulties had to be -encountered, these were 
eventually overcome, and after the system had been 
extended as far as Vardun and Chalone, the important 
stronghold of Belfort was furnished with apparatus for 
wireless telegraphy. There is now complete and perma- 
nent communication between Paris and all the eastern 
garrisons. 


Post Office Changes.—Two important changes are 
announced in the personnel of the Post Office staff by the 
retirement of the controller (Mr. E. Trenam) and the 
deputy controller (Mr. J. W. Eames), which took effect on 
Tuesday last. The new controller, whose appointment is 
officially announced, is Mr. A. E. Eames, brother of Mr. 
J. W. Eames. Mr. A. E. Eames has been the senior 
assistant to the controller. The new deputy-controller is 
Mr. J. Newlands, who in 1901 succeeded Mr. Trenam as 
traffic manager, the appointment he now vacates. A very 
pleasant and interesting ceremony took place at the 
Central Telegraph Office on Tuesday last, when Mr. 
E. Trenam, the late controller, was presented with a gold 
watch and chain as a token of esteem and regard by his 
London and provincial colleagues. 


Wireless Telegraphy.— Reports continue to circulate 
recording the development of the system of wireless tele- 
graphy, and it is now stated that two new vessels, which 
are being built for the Cunard line, are to be equipped with 
long.distance transmitting and receiving instruments, at a 
cost of £4,600 each. While crossing the Atlantic, Mr. 
Marconi is reported to have received wireless messages 
from both England and America, but owing to the fact that 
the Lucania," on which he was travelling, was not fitted 
with instruments sufficiently strong, he was unable to send 
replies. It is farther stated that the Navy Yard at Wash- 
ington recently intercepted a wireless message from the 
„West Virginia” to the cruisers “Colorado” and “ Penn- 
sylvania,” а distance of 1,100 miles, mostly overland. 
Communications with the West Virginia” lasted three 
hours, until the noise of work being resumed in the yard 
interrupted the messages. 


Heat Engines.—In his presidential address to the 
members of the Birmingham University Engineering 
Society, on The Possibilities of the Heat Engine,” Prof. 
F. W. Burstall pointed out that, owing to the advanced 
stage which the science of thermodynamics has reached, 
we can easily predict the lines on which the heat engine of 
the future will be developed. He considers that the 
steam-engine has reached its maximum efficiency, and that 
much more development in this form of engine cannot be 
expected, owing to its great loss of economy. He looks in 
the future for the utilisation of the san’s heat direct for 
heat engines. Dlseuesing the prospects of the gas engine, 
Prof. Burstall said that the future ideal production would 
be an engine with a very high compression, thorough 
scavenging action, and of the four-stroke cycle. He con- 
sidered that the outlook for the success of gas-turbines was 
remote, the practical difficulties in their way being so great. 


Electrical Driving.—The superiority of electricity as 
a driving force was demonstrated in a lecture which Mr. 
Percy Rosling delivered at a meeting of the Leeds Associa- 
tion of Engineers. He treated his subject from a com. 
mercial standpoint, and enumerated the points to be 
considered when an electrical drive was brought into 
comparison with a purely mechanical one. As to the 
question whether it was more economical to be supplied 
with current from a private generating plant or 
from a central power station, the lecturer held in 
favour of the latter as a source of supply. He claimed 
that, in order to bring the capital spent on generat- 
ing plant into line with the capital used in a busi- 
ness generally, it was necessary to debit it with an 
adequate percentage. There was, therefore, a considerable 
saving due to the extra output obtained through the 
greater average speed of the electrical drive, as, moreover, 
the use of indaction motors eliminated the loss due to the 
slips of the main and intermediate belts. 


Steam v. Electricity.— Addressing the Wolver- 
hampton and District Engineering Society, of which 
institution be is president, Sir Alfred Hickman laid 
stress upon the necessity for the adoption of up-to-date 
methods in the factory and the utility of scientific instruc- 
tion to those engaged in engineering. Commenting upon 
the change in motive power which had taken place 
in connection with manufacture in the Midlands, 
he asserted that the supremacy of steam had not 
only been challenged, bat superseded. For his own 
part, he had put on the scrap heap 24 steam-engines, 
and instead utilised electric motors supplied from a 
generating plant with gas-engines as prime movers. 
The consequent saving in fuel alone amounted to 27,500 
a year. He believed that soon all steam-engines would be 
done away with or kept on one side for emergencies. The 
principle at the bottom of this change was that, instead of 
pressure, tbey had explosion and a higher thermal 
efficiency. This seemed to be revolutionising the whole 
system of motive power in the country. 

Telephone Cable.— One of the problems which 
confronts the telephone engineer is to obtain a cable on 
which the losses occurring in the line may be minimised, 
and one which may be at the ‘same time commercially 
possible. Experiments, however, have been made on a 
new type of cable in Sweden, and the results are said to 
be extremely favourable. In manufacturing these cables, 
the intention had been to reduce their capacity to a 
minimum by passing the bare copper wires through 
perforated discs of insulating material and introducing 
the cable thus formed into an iron tube. The distance 
of the two conductors of the same line is 1'7mm., that of 
two lines 2'8mm., and the distance of the conductor and 
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iron sheath in the most unfavourable case 5mm. By this 
arrangement the capacity of the internal conductors of 
2mm. diameter was reduced to 0'00985 microfarad for 
1 km. and that of the outer conductors to 0:0182 micro- 
farad per kilometre. The copper wires are wound 
helicoidally to avoid induction effects. If the above 
distances be increased to 20mm., 36°5mm., and 10mm. 
respectively, the capacity will be 0°00935 and 0°0125 
microfarad. 

London Supply of Power.— We gather that the 
fight for the right to supply power in bulk throughout 
Greater London will be even more keen in the 1906 
session of Parliament than it was this year. The number 
of applicants will be larger, and the opposition between the 
rival promoters will lead to a harvest both for the parlia- 
mentary Bar and for expert witnesses. If our information 
is correct, there wil be two municipal applicants for 
powers—i.e., the London County Council and an association 
of a number of metropolitan borough councils. Amongst the 
companies applying, the Administrative County of London 
Company, which, under the direction of Mr. C. H. Merz, was 
so nearly successful, will be again to the fore, and the rival 
applications will include one from the City of London 
Electric Lighting Company. The County of London Elec- 
tricity Supply Company are also applying for a wider area 
for power distribution purposes, and & combined applica- 
tion, in which the Westminster Electricity Supply and 
St. James’s and Pall Mall Companies are interested, is 
also to be made. All the applicants cannot receive the 
further powers they seek, and it is exceedingly likely that 
the session will terminate before the usual time in August, 
so that no decision may be arrived at on the question. 


Elements of Iron.—At the opening meeting of the 
Sheffield Society of Engineers and Metallurgists, a lecture 
on “The Behaviour of Phosphides and Carbides when 
together in Iron” was given by Mr. J. E. Stead. Results 
were given confirming Prof. Arnold’s and Mr. McWilliam’s 
observation that solid phosphide of iron diffuses into solid 
iron and steel at elevated temperatures. It was also shown 
that-when iron phosphorus and carbon are associated in 
local patches at high temperatures, on cooling the steel 
slowly, the carbon is expelled into the surrounding iron or 
steel, and that this peculiar behaviour is responsible for 
the existence of the white ghost lines or threads in large 
forgings. The lecturer proved that on reheating such 
annealed steels the carbon diffused back again into the 
carbonless portions, and could be retained there by 
comparatively rapid cooling. The micro-structure and 
mechanical properties of a series of steels were described, 
and proof was given of the existence of three distinct modes 
of segregation: (1) the microscopic in the body of the 
crystal itself; (2) the minor segregations which were 
entangled at the junctions of the orystallites ; and (3) the 
msjor or axial segregation well known to all steelmakers. 
The lecturer suggested that if large ingots of fluid steel 
were revolved on their axes during the freezing period, 
probably the ghost lines would not appear in the forging, 
orif they did they would be very small; the reason for 
this belief belng that motion of the fluid steel would tend 
to the production of small crystals, and small entangle- 
ments of the segregated portions, whereas illustrations 
were given showing that sometimes the crystals in very 
large ingots were as much as 7in. in length. 

Air Conductivity.—During a recent trip from Liver- 
pool to Boston, Mr. J. E. Burbank was afforded an 
opportunity for making some observations on the specific 
conductivity of the air at sea. In the September issue of 
Terrestrial Magnetism and Atmospheric Electricity of Balti- 
more there appears a description of the instrument 
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employed, which was а new one devised by Dr. H. Gerdien. 
It consists of & tube about 20cm. in diameter, in 
the centre of the lower side of which is & side tube 
connecting with an electroscope. The inner electrode 
consists of a thin brass tube with hemispherical ends 
1'4om. in diameter, placed in the axis of the tube 
and connected with the leaf holder. In the rear part of 
the tube is a fan driven by hand by meaas of a worm 
gear. This fan drives a current of air through the 
tube, and observations made manifest that the velocity 
of the air currents through the tube may vary 
within wide limits without changing the observed 
values of the conductivity. Daring the voyage, how- 
ever, it was found convenient not to use the fan, but 
to allow the wind to blow through the tube. This 
method was found to be just as reliable as when using the 
fan. By means of the latter instrument, the time required 
for making observations was greatly reduced, satisfactory 
readings being obtained in from three to five minutes. 
The excellence of its insulation was shown during a dense 
fog which prevailed, tbe inner becoming so damp as to 
necessitate its frequent removal for the purpose of drying. 
Leakage tests made after the observations, however, showed 
no appreciable fall of potential. The results showed con- 
dactivities varying from one-third to two and one-half 
times those of the air at Göttingen and at Cheltenham, Md. 
On one occasion a heavy fog prevailed, and daring that 
time the conductivity fell to about one-tenth that of the 
Göttingen air. The fog appeared to affect both kinds of 
ions to nearly the same extent. Other fogs showed tbe 
same effect of decreasing the conductivity, but none to the 
same extent just mentioned. 


Electrical Engineering Progress —At the annual 
conference of the Leeds Section of the Institution of 
Electrical Engineers, Mr. A. B. Mountain delivered an 
address on the development of electricity supply under- 
takings during the last 10 years. He gave some interesting 
figures showing the advance which had been made since 
1804, when there were 60 undertakings with a capital 
experditure of £6,107,680 as against 445 undertakings 
with a capital expended of about £61,962,000 at the end 
of 1904. The consuming devices reduced to the equivalent 
of lamps had increased about tenfold, whilst the number of 
units sold increased about 15 times, the price of units 
meanwhile having decreased by 48 per cent. The 
uncertainty of electricity works proving financially 
successful, and the small scale upon which such works 
were planned, together with small generating plants 
installed, were some of the many difficulties which had to 
be encountered 10 years ago, and led to the growth 
of capital expenditure at the same rate as lamps 
connected. Present experience proves that by providing 
large generating plant, the capital expenditure would be 
reduced 50 per cent. and that mains could be provided at a 
cost of about 20 per cent. less than in 1894, and, owing to 
the fact that the pressure of supply has been doubled, such 
distributing mains will now supply four times the number 
of lamps. Mr. Mountain is at & loss to understand the 
capital expenditure and lamps connected increasing at the 
same rate. He considers the explanation is due to the 
extension of works and mains having been carried out apon 
extensive lines to meet future requirements, in which case 
further lamp connections should improve to a very large 
extent the results obtalned from undertakings, He 
instances the case of Huddersfield, where the total capital 
expended upon the undertaking per 8-c.p. lamp was, in 
1804, £3, and is now £1. 5s. 1d. The conclusions to be 
drawn from Mr. Mountain's survey of the progress of 
electric supply undertakings are that the introduction of 
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large generating plants will lead to ultimate economy, and 
that redaced charges will still further enormously increase 
the output of energy for both lighting and motive power 
purposes. | 

Electrolytic Metal Wires, — The possibility of 
obtaining thin metal wire by electrolytic means is discussed 
in a paper contributed by M. Henri Abraham to the French 
Academy of Sciences, in which the author suggests a 
method somewhat similar to the well-known Wollaston 
process of making platinum wires. The wire which is to 
be reduced in cross-section is taken as positive electrode in 
an electrolytic bath; its electrical resistance is measured 
from time to time, the current being stopped as soon as 
the cross-section of the wire has attained the figure 
required. The electrolytic bath should be rather dilute so 
as to have а very great resistance, when the current will 
be uniformly distributed throughout the length of the wire 
without ite being necessary to give the two electrodes а 
strictly determined relative position. In fact, nearly the 
whole of the resistance of the liquid will be in the 
immediate neighbourhood of the thin wire. Distilled 
water containing some thousandths of its weight of copper 
sulphate can be used asa bath when dealing with copper 
wire, or else a similar amount of silver nitrate if silver wires 
are to be treated. The operation should be controlled so as 
to be rather slow, in order to allow the metallic salt forming 
around the wire to diffase into the bath. Unless this 
precaution be taken, electrolysis will show a rather 
unstable behaviour. Wherever the current happens to be 
too strong, an excess of salt will be formed; when the bath 
becomes too conductive, the current will augment and 
burn the wire. If, on the other hand, such salt as has been 
found be allowed to diffuse into the bath, the behaviour of 
the electrolysis will prove quite stable, as the thickest parts 
of the wire are preferably attacked, owing to the resistance 
of the neighbouring liquids being smaliest in the neighbour- 
hood of these points. Currents of about 0°01 ampere per 
square centimetre wire surface are especially convenient for 
the operation, The current intensity should be reduced as 
the wire becomes thinner, the preparation of a satisfactory 
wire lasting about half an hour. The author states that 
wires treated with necessary caution show sufficient 
homogeneity to allow their new disruptive load to be 
calculated approximately by dividing their former dis- 
ruptive load through the ratio of their present and their 
initial electrical resistances, 


Edinburgh Tramways.—Some time ago a motion 
was passed by the Corporation to remit to the consideration 
of the Tramways Committee the question of policy to be 
pursued by the Corporation in relation to ite tramways. 
The results of the deliberations of this committee have 
been embodied in a lengthy report prepared by the town 
clerk, Mr. T. Hunter, in which the powers and obligations 
of the company aro fully set forth and the whole situation 
exhaustively dealt with. At the outset, Mr. Hunter states 
that it is not desirable that an independent body, whose 
maln object is the acquisition of gain, should possess any 
permanent exclusive rights in or over the streets of a large 
city where the local authority is able to take up the 
service. He strongly insists, however, upon the under- 
taking, if controlled by the municipality, being managed 
with prudence and on sound business principles, otherwise 
the results are likely to be disastrous. The whole history 
of the tramways undertaking is described, and it is 
pointed out in the report that tho Corporation, by their 
‘actions, have virtually accepted the position as owners of 
the city tramways. At present the lines are leased to a 
private company, and the lease does not expire until 
1919, so that, unless it is sooner terminated by 
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agreement or otherwise, the question of the Corporation 
working the trams will not arise until. The report, how- 
ever, urges the Corporation to take into consideration the 
course which should be followed by them at the termination 
of the lesse, and make such arrangements as would tend to 
secure efficiency during the lease and continulty of traffic 
on its termination. Lengthened consideration is given as 
to the relative merits of the eable and electric systems, and 
the advice of Prof. Kennedy has been sought on the matter. 
He is of the opinion that Edinburgh is not a place in which 
the overhead traction system can be worked advantageously. 
He avers tbat the severe gradients, with ite necessary limits 
of speed, would militate considerably against tho electric 
system, and that under the circumstances the working costs 
per car mile will be probably considerably lower if a well- 
designed cable system is adopted. The cable system is at 
present in vogue in the city, but it may be expedient to 
adopt electric traction for future lines. The Edinburgh 
tramways are a profitable concern, and yield a net profit of 
£100,000 per annum. Out of the rent paid by the lessees, 
the Corporation, besides meeting the interest and providing 
a sinking fund for the redemption of the tramway debt, 
apply £5,500 per annum to the relief of the city rates, 
The result of past years’ workings attest that the under- 
taking has capacity for expansion of traffic, and forms a 
valuable asset. 


Phasemeters.—In a paper which he delivered to the 
members of the Physical Society on Friday last, entitled 
“The Theory of Phasemeters" Dr. W. E. Sumpner 
elaborated the results of some mathematical investigations 
and laboratorial experiments which he had conducted 
concerning the nature of these instruments. His study 
resolved itself into an examination of the behaviour of 
multiple magnetic circuits when actuated by independent 
currents, and his main conclusions may be thus summarised : 
Phasemeters for multiphase circuits are all equally accurate 
on balanced loads provided they havo been correctly 
calibrated and possess no faults due to purely mechanical 
causes. Their accuracy is not affected by variations in 
wave-form or in carrent frequency. The calibration of 
the scale is affected by the number of coils used in the 
instrument, by the ratios of the ampere-turns used with 
these coils, by the distribution of the windings, and by 
the magnetic nature and properties of the magnetio 
circuits, especially if these contain iron; but the accuracy 
of the indications is not dependent upon any of these 
considerations if tho working of the instrument is 
satisfactory from a mechanical point of view. Phase- 
meters can be simply and accurately calibrated for 
balanced loads by means of a direct-current method of 
test. Tho orror of phasemeters on unbalanced circuits is 
generally serious for loads which are badly out of balance, 
The error, like that of a wattmoter, increases rapidly as 
the power factor of the load diminishes. It can only be 
reduced at the expense of complication in the instrument, 
by increasing the number of coils used in the fixed and 
moving systems, and by arranging the coils and magnetic 
circuits to be symmetrical in regard to one another. If 
the true power factor of the load is cos 4, the reading of 
the instrument is cos ¢ + 0 sin ф, where 0 is the phase error 
due to the unbalanced load, and is product of two factors 
one of which is the maximum value of Ө dotermined by 
the amount the load is out of balance, and the other may 
have any value between +1 and — 1 and determines 
whether the instrument reads high or low. Tho maximum 
value of Ó is «s follows: (1) For an instrument consisting 
of a single coil for one-coil system, and of either two or 
three coils for tho second system, Ome /. (2) Fora 
symmetrical instrument containing three coils in one system 
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Association, held recently at Philadelphis, Mr. Lawrence P. 
Crecelius dealt with the question of keeping proper load 
charte of the loads at the power station. He outlined a 
method employed by the United Railways Company of 
St. Louis in increasing the load factors of the main power 
stations, and showed how the load factor in this case plays 
a prominent part in the cost of power per car mile. The 
system he described has in operation four power stations. 
Two of the larger stations—one of 13,950 kw. and oae of 
7,000 kw. capacity—are kept in operation continuously, 
and constitute the main central stations. The two smaller 
atatlons are operated on swing on weekdays during peak: 
hours only. 'Bus wires have heen run from the larger 
stations to both of the smaller ones, and there connected 
through circuit breakers and double-throw switches to 
either one of the two feeder buses with which the stations 
have been supplied. By installing double-throw switches 
on both the feeders and 'bus wires it is possible to operate 
them on опе bus, to which any number of feeder sections 
can be connected, and at the same time operate the 
'bus wires independent of the station on the other 
‘bus, to which the rest of the feeder sections can be 
connected. During busy hours the bus wires are con- 
reoted to the ssme 'bus on which the stations are 
operated, thereby becoming equaliser wires. The amount 
of copper in the 'bus wires is sufficient to carry the load of : 
the smaller stations during the less busy part of the day 
allowing a reasonable drop in potential. The results which : 
are obtained from this system are shown by the curves оп. 
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and two in the other, d= 4 . (3) For a mathematically 
symmetrical віх сої] instrument,' = 0, where e is the square 
root df mean square of the fractions ei ep є, by which the 
three load currents differ from their meau value. Ic is 
"also ‘very approximately the arithmetical mean of the 
‘quantities ei, є, є. or two-thirds of the greatest of these 


three quantities, so that < ^/2 is essentially the same as tbe 
greatest of the quantities ei. ez, g 


Oentral-Station Cirouits.— The relative advantages 
and disadvantages of overhead and underground wires 
were discussed in tbe course of & psper delivered at tbe 
sixth annual convention of the Illinois State Electrical 
Association by Mr. H. B. Gear, with especial reference to the 
conditions in medium-sized towns. Та America overhead 
lines have been employed almost exclusively by central. 
station companies in all except the large cities, principally 
because by means of this system a given amount of 
business can be transacted between generating station and 
consumer with a minimum investment. The maintenance 
of overhead lines is comparatively easy, but their exposure 
subjects them to a high rate of depreciation on account of 
the action of the elements. The principal advantage claimed 
by Mr. Gear for the underground conduite is that it is 
better able to withstand stormy elements, and in this 
respect is a greater security towards continuity of service. 
The disadvantage of the system, however, is that the 
necessity for repairs involves a larger expense and requires 
a longer time for completion than does the overhead. The 
failure of joints between overhead and underground lines 
on cable poles, due to the action of the elements, is a detail 
which has proved very troublesome. In order that some 
idea may be had of the elements entering into the cost of 
underground construction, the example of a system such as 
would be required for a city of 15,000 to 25,000 in a business 
district is chosen by the author to illustrate his case. 
Large manholes are provided at street intersections for the 
purpose of allowing ample room for the installation of 
transformers. Smaller manholes are provided at points 
where laterals are installed for services. Four ducts are 
provided, although only two of them are occupied by the 
primary and secondary cables which bave been included in 
the estimate. The average central station has some series 
arc or 500-volt power service which would occupy the two 
remaining duota, aud though these were not occupied by 
such circuits, it would be advisable to instal them for future 
use. The primary cables are of No. 6, as this is the smallost 
size which it is practical to use for mechanical reasons. The 
secondaries have been figured on the three-wire system, the 
copper being No. 2 B. & S. throughout. Transformers of 
15 kw. to 25 kw. capacity are assumed to be required to carry 
the load, a total capacity of 125 being assumed. The value 
of transformers is not included in the figures given, as they 
would be tbe same for either overhead or underground 
constraction. The cost of installing the system above 
described, assuming that it were done as a job of under- 
‘grounding overhead lines, would be about £1,800. The 
cost of overhead lines of equivalent capacity to distribute 
the load provided for in the above-described underground 
system would not be over £400. The question which con- 
fronts the central-station manager is whether or not the 
income from consumers supplied in the territory would 
warrant an increase io fixed chargés resulting from the 
adoption of the underground system. The adoption of the 
latter system in a residential territory would be more 
expensive, and tbe cost of current delivered to this territory 
would be about 3d. per kilowatt-hour more than with the 
overhead syatem. | 

Power-Station Load Сһагїз.—1а a paper read 
before the American Railway Mechanical and Electrical 
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the diagram, which represents the same curves of the two 
main stations when working during busy and light periods. 
Carve A represents the load of the main stations for tbe 
same day on which all four stations were in operation all 
day. Carve B represents the load of the same stations 
when taking the load of the smaller stations during the 
lighter part of the day. Thus it is found that in bringing 
up the load factor of the sum curves of the main stations 
from 50°23 per cent. in the first case to 57°7 per cent. in 
the second, and calculating on the basis of 310,000 kilowatt- 
hours per day, which is the average of these stations during 
the summer months, there would be a saving of about £38 
per day when operating under these conditions. 


Silent Electric Discharge.—An interesting paper 
on “The Synthesis by Means of the Silent Electric Dis- 
charge ' appears in the October issuo of the Journal of 
the Chemical Society from Mr. Jobn Norman Collie. 
The author claims that to produce synthetically in the 
laboratory chemical compounds which sre found in 
nature has always been one of the chief aims of the 
chemist, and more especially so when the compounds so 
to be prepared belong to the domain of organic chomistry. 
Prof. Meldola, however, has laid great stress on the fact. 
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Second Notice, 


When we come to deal with Prof. Smith’s treatment of 
the practical part of electric traction we are very much in 
accord with him, although we do not think for a moment 
that this is the type of book which students will require 
10 or 15 years hence. The subject of electric traction is 
comparatively new. Other forms of traction were largely 
in vogue in this country especially, and we have not yet 
left the period of conversion from one form to the 
other. The problem presented in a case of conversion 
is not exactly the same as if the designer had a free 
band. The free hand is in many cases in the future. 


When it comes, little reference to horse traction or 
converted cars will be required in text-booke, There is 
one phase of all Prof. Smith’s work, not only in this book 
but elsewhere, that should meet the approval of every 
learner, and more especially every teacher. Writers and 
speakers are too apt to forget that man is endowed with 
at least five senses—some say six—and the real teacher 
appeals to as many of these senses as possible in order to 
reader the impression he wants to convey permanent. 
We have far too many books loaded up with facts, merely 
appealing to the memory for the reproduction of those 
facts, but never appealing to the brain power for 
further utilisation of principles. The student who is 
not taught to think ia never taught anything, and 
throughout life is only a nulsance to everybody who comes 
into contact with bim. Prof. Smith even in his descrip- 
tive paragrapbs is always interpolating a few sentences 
which ought to give the reader furiously to think. This 
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book is lengthy ; it contains 12 long chapters, the first 
tbree dealing more directly with economics, the last nine 
with practice. Thus we have in the practical part 
chapters devoted to overhead, conduit, surface-contact, 
London deep-level, London surface and shallow, Berlin, 
Italian direct-current, Elberfeld monorail, Italian high. 
tension alternating and Swiss three-phase, and Zossen 
high-speed trials. Now, these chapters are all both 
difficuls and easy to criticise—easy in a way because 
they describe actual works and the results of actual 
works; difficult because there is so much necessarily 
of a tentative character, which to indicate and dis- 
cuss properly would need a book almost or quite 
as large as that presented to us by Prof. Smith 
Throughout be is thorough. His descriptions are clear, 
and his deductions and comments to the point. We 
should like, however, to confine our attention more especially 
to surface-contact work (Chapter VI.), because there seems 
to be more scope in that direction than elsewhere. In 
Chapter IL, Prof. Smith, with certain exceptione, “ The 
surface-contact aystem would be the ideal in respect of 
publie convenience, etc.,“ and “Nevertheless, the surface- 
contact trams bave not so far achieved any striking com- 
mercial success.“ He deals with this part of the subject fully 
in Chapter VI, where he describes the various systems that 
have been tried and which so far have not achieved success. 
Secondary batteries have failed, vide Chapters I. and VI. : 
A connection capable of transmission of energy is not 
necessarily a conductive connection : it may be inductive.” 
Most eurface-contact systems that have attempted to 
utilise induction in such work have failed, for hitherto 
neither cost nor certainty of action have been satisfactory. 
Prof. Smith will probably take his revenge upon us in 
introducing the term cost while objecting somewhat to his 
combination of economy with technics, but we still shall 
hold to the view we have expressed. At present, cost 
is the factor decisive as to the use of one system 
over another Contact systems, however, are not 
restricted to inductive systems, but, as Prof. Smith says, 
All the systems that have yet had any practical success 
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have depended upon conducuve contact between roadway 
and car, the main current along the buried insulated con- 
ductor being tapped and led through the car motors and 
back to the earth rails.” But here again cost as against 
overhead or conduit serves to put the contact system into 
the background, though time and improvements may bring 
it iato the running. The weak points of the system as 
described by Prof. Smith are: (1) leskage ; (2) wear and 
tear of parts brought into contact ; (3) switch certainty and 
efficiency ; (4) switch arrangement. Each of these is 
discussed, and, as usual, equations are not lacking to 
show the student the results due to arrangement. The 
chapter after this general discussion shows that ‘the 
original proposal to employ insulated rail sections thrown 
into, and cut out of, contact with a main supply cable by a 
switch operated by au electromsgnet carried by the car was 
made in the patent of Profe. Ayrton and Perry in 1882, 
so that in Britain since that date nothiog but new special 
methods of carrying out this general idea can be subjects of 
valid patents” (p. 178) The author goes on to 
describe the special methods proposed and tried, such as 
the D'atto, those of Dolter, Toompson-Walker, Claret- 
Vuilleumier, Vedovelli, and the S:huckert-Paul. The 
good and the bad points of these systems are emphasised— 
thus of the Vuilleumier: "If a new car comes in the 
section, propelled by its own momentum or otherwise, 
while the previous car has not yet lefc that section, and 
is being fed from the distributor, the new car is not 
only not fed as it comes into the section, but, when 
once it has entered, it is also out of phase with 
the distributor, and cannot be put into phase except 
by being pushed back to the end of the section. This 
fault is remedied by the Vedovelli system, but the latter 
will not reverse." Both these defects are avoided in the 
Schuckert-Paul system. Here we must stop. We have 
indicated divergence witb the talented author, have 
attempted to indicate the mattera with which he so 
ably deale, and by fuller references to one chapter to 
show how carefnlly and fully he treats his subject. Even 
if Prof. Smith had given us nothing but the description of 
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various classes of tramways or railways carried out in 
Britain and elsewhere, the book would be of great value, 
but this value is enhanced by his keen critical faculty, and 
by his capacity to formulate so much that concerns this 
phase of electrical engineering. The illustrations are very 
numerous, and the general get-up of the book excellent. 


Armature Windings of the Closed Circuit Type. By WiLLIAM 
Cramp, A. M. I. E. E. Biggs and Sons, 139-140, Sslisbury-court, 
London, E. O. Price le. 6d. 

The volume before us is a comparatively small one, com- 
prising about 120 pages, as compared with other books 
which have been issued on armature windings. "The reason 
for this is that the writers of previous books have been 
rather too apt to look upon their subject from the mathe- 
matical point of view. The result is that a large number 
of windings are described and illustrated which, though 
electrically possible, are not feasible from a commercial 
point of view. Sach collections including windings 
which are not warranted in practice are apt to confuse 
even the trained designer and to defeat what we 
take to be the main object of any such treatise. 
Mr. Cramp in his book has taken the opposite 
course, and devotes bis whole attention to those forms 
of winding which are met with in everyday practice, 
and which have proved to have special advantages in 
various cases. There is no doubt that the student who 
has carefully gone through the inatructions given in this 
volume will be fully equipped with information which will 
enable him to deal with special variations which may some- 
times be called for. Thus, according to the preface, the 
book is intended for those plodding and industrious 
workers who are not afraid of long hours or hard work, 
gifted with that all-British combination—slowness with 
tenacity.” . . “ For such men has this little book been 
written ; forthese, and forthoseothers, men who have a lovefor 
electrical engineering, yet, lectures or no lectures, areexpected 
to earn their own living from the time they leave school.“ 
The subject 1s divided by the author into six parte, which 


deal respectively with (1) simple or simplex multiple 
circuit windings, ring or drum; (2) multiplex multiple- 
circuit windings, ring or drum: (3) simple or simplex two- 
circuit windings, drum ; (4) multiplex two-circuit windings, 
drum; (5) two-circuit ring windings; (6) closed-circuit 
windings applied to alternators. The volume concludes 
with a summary of rules governing multiple and two-circuit 
winding, whether of the ring or drumtype. We have care- 
fully read through the volume, and find that the author has 
spared himself no trouble in making his subject clear. Not 
only are the various forms of winding and their special uses 
carefully described, but he also summarises from time to 
time the essential characteristics to be borne in mind of 
each system, and also the method in which to proceed to 
lay out the windiogs on the armature. The result is a 
book which will commend itself not only to the student, 
bat also to the apprentice who in his workshop training 
desires to know the reason why the conductors on various 
types of armatures are connected in particular ways. The 
matter in the book originally appeared in tbe form of 
articles in the Electrical Engineer. The illustrations are 
clear, and leave little to be desired. 


Theorie der Elektrizitaet. Part II.: ‘' Elektromagnetisshe Theorie 
der Strahlung.“ By Dr. M. АвкАнАм. В. G. Teubner, Leipzig. 
The firat part of this work, it will doubtless be remem- 
bered, deals with Maxwell's theory of the electromagnetic 
field—the foundation of the modern theory of electricity. 
In the second part, now published, the author builds up 
the electron theory of radiation on this foundation, assum- 
ing space to be an infinity which serves as a medium for 
the electromagnetic effects whose origin is due to elec- 
tricity. It is further assumed that the latter is composed 
of indivisible particlescalled electrons. Every electric current 
is conceived as a convection current of moving electrone, 
the cathode rays being composed of negative electrons, 
which move at great speed along parallel paths. This 
radiation opposes the wave radiation produced by the 
oscillations of the same minute particles. The theory 
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of both kinds of electromagnetic radiation is discussed 
in the volume before us. Chapter I. begins with the 
treatment of the physical and mathematical principles 
underlying the electron theory. The facts bound up with 
the acceptance of the theory are reviewed. From the 
fundamental equations of the electron theory the con- 
ception of the electromagnetic unit of motion is derived. 
General solutions of these fundamental equations are also 
given with the aid of the “electromagnetic potentials "— 
па is to вау, the vector potentials of stationary magnetic 
elds. 

Chapter II. enters into the theory of the emanation 
of light from a point charge which can be moved at will. 
The simplest imaginable electromagnetic model of a source 
of light is a single electron swinging round its position of 
equilibrium, but so far as wave ra dian is involved it is 
shown that the electron may be substituted by a point 
charge in most cases. Thus the development of this chapter 
is interesting from the dynamic point of view, the more 
so because it is independent of any hypothesis as to 
the form of the electron. We see in the succeeding 
chapter, however, that it is necessary to assume some 
definite form for the electron in order to fully develop 
its mechanics. The author adheres to the conception of a 
fixed spherical-shaped electron, on which he bases the 
electromagnetic theory of the cathode and radium rays. 
Chapter III. is entlrely devoted to the development in 
question. 

The book is divided into two sections, the second of 
which deals with the electromagnetic phenomena in 
measurable bodies. The fundamental equations of electro- 
dynamics, which combine the discernible electromagnetic 
vectors, may be derived, according to H. A. Lorentz, 
from the mean values of the equations which represent the 
fields of individual electrons. In this manner the funda- 
mental equations of the Maxwell theory are obtained for 
fixed bodies. But for moving bodies the equations sug- 
gested by Lorentz are employed. These differ from those 
of Hertz for the electro-dynamics of moving bodies, and are 
in closer conformity with experience. That the electro- 
magnetic and optical properties of dielectric bodies may be 
satisfactorily explained by the presence of polarised elec- 
trons is shown. Some problems are also introduced into 
this section which have but slight connection with the 
atomic hypothesis. Thus there are passages on the deter- 
mination of the radiation due to currents of high frequency 
in straight conductors, which are of especial value in con- 
nection with wireless telegraphy. 

As the author observes in his preface, the theory of 
electricity has apparently now entered upon a atage of 
steady development. The time seemed to him opportune 
for a halt to review what has been already accomplished, 
and the work which he has produced is the outcome of 
that conviction. He has certainly made a valuable con- 
tribution to the literature of the subject, and, while the 
pages of the book before us do not reveal much original 
thought, they bring us right up to date, and the thorougt- 
ness with which tbe author delves into the theory is deserv- 
ing of all praise The latter feature, it must be admitted, 
is characteristic of most works of German origin, being 
very marked in this latest example, which runs into 
some 400 pages. We shall look forward to an English 
translation. 


Elementary Electrical Engineering in Theory and Practice. 
A Olass Book for Juvior and Senior Students and Working Elec- 
tricians. By J. H. ALEXANDER, M. B., A. I. E. E., late Lecturer on 
Electrical Engineering at the Kilmarnock A:ademy Technical 
Classes. With 181 Illustrations. London: Orosby Lockwood 
and Son. 

This is anotber of the many excellent little text-books 
which cater admirably for the young student. We write 
these words advisedly, although we cannot as yet bring 
ourselves to belleve that any of these books are written 
with a due conception of education. The purpose, how- 
ever, for which they are produced is well known. The end 
usually is examination, and so long as the passing of an 
examination is taken as the sole end of education, so long 
will these books be produced. Mr. Alexander gives good 
information well arranged, and for its purpose bas produced 
an excellent book. 
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that chemists must nob forget that the synthetical methods 
employed in the laboratory are almost entirely different 
and are not equivalent to vital methods, and he further 
points out that the fundamental synthesis par excellence— 
the photo-synthesis which plants are enabled to acoom- 
plish—is as yet without a laboratory parallel. To these 
ideas Mr. Collie called attention some years ago, and since 
then he has been engaged on various researches where the 
chief object has always been, as far as possible, to imitate 
in the laboratory the simple reactions which are constantly 
occurring in living organisms. But the chemist, by simply 
supplying energy in the form of heat to a mixture of 
carbon dioxide and water, cannot imitate the synthetical 
processes of the plant. By means of the silent electric 
discharge, however, a mixture of either carbon dioxide or 
carbon monoxide and hydrogen gives formaldehyde and 
methane. Experiments were made with carbon monoxide 
and ethylene. A mixture of these two gases was sub- 
mitted to the silent electric discharge, and the apparatus 
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used was that shown in the diagram. A is the apparatus 
(length 22in., width 2in.) in which the gas was submitted 
to the silent electric discharge; B, the reservoir for the 
gas; C, a gas cylinder; D, leading to a gas circulator ; E, 
leading from the gas circulator; F, receptacle for the 
product of the condensation; G, mercury reservoir; H, 
leading to mercury pump. From the result of the experi- 
mente, it was obvious that condensation to compounds of 
very high molecular weight could be induced by the silent 
electric discharge, even when the gases experimented with 
were surrounded by a freezing mixture. In conclusion, 
the author pointed out that the synthesis has been effected 
at the ordinary temperature; also by further oxidation at 
the ordinary temperature a series of aldehydes and acids 
can likewise be produced. He hopes to continue this 
research, as he considers the silent electric discharge 
eminently fitted for supplying energy to compounds. 
Radium Rays.—The Journal of the Chemical Society 
contains the abstract of & paper by Mr. Ernest Rutherford 
on the charge carried by a and /jrays of radium which 
appeared in the Phil. Mag. In order to determine the 
charge carried by the « particles, experiments were made 
with radium as nearly as possible in the condition of 
minimum activity so as to avoid complications arising 
from the presence of B- particles. A known small quantity 
of radium bromide was dissolved in water and the solution 
evaporated uniformly on a polished aluminium or glass 
plate. The film of radium thus obtained was 80 thin that 
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only a very small fraction of the a. partieles was absorbed 
by the radium itself. The saturation deposit due to the 
deposit thus obtained in the condition of minimum activity 
was measured between the radium-covered plate and a 
second plate placed above it at a distance of 3°5c.m., the 
electrodes being contained in a brass vessel, in which a 
good vacuum was maintained by Dewar's charocal 
absorption method. The apparatus was placed between 
the pole-pieces of a large electromagnet, and the current 
was measured for various potential differences with and 
without the magnetic field, the radium-covered plate being 
in each case.made positive and negative alternatively. 
When the magnetic field had attained a certain strength 
the msgnitude of the observed current was practically 
unaltered by further increase, indicating that the field 
was strong enough to prevent all the electrons from 
reaching the opposite plate. Assuming that each a particle 
carries the same charge as an ion, then, from the value of 
the saturation current in the magnetic field and the known 
quantity of radium bromide employed, it is calculated 
that the total number of a- particles expelled per ‘second 
from 1 grm. of radium at its minimum activity is 6'2 x 10-79, 
and in radioactive equilibrium four times as many. 
How speed electrons were emitted with the a- partioles 
and the current conveyed by these is sufficient to 
mask completely the current due to the a-particles. 
The fact that the current without the magnetic field is 
always greater when tbe radiam-covered plate is negative 
than when it is positive, shows that a greater number 
of eleotrons is emitted from this plate than from the 
other. The observations seem to indicate that these 
electrons constitute a type of secondary radiation result. 
ing from the impact of a-particles on matter. For the 
determination of the charge carried by the B- partieles, a 
rod of lead, previously exposed to radium emanation 
until the excited activity had attained its maximum value, 
and wrapped in aluminium foil of thickness sufficient to 
absorb the «rays completely, was suspended as the 
central electrode in a metal cylinder which was evacuated 
The quantity of radium bromide corresponding with the 
y-ray activity of the rod immediately after ite removal 
from the emanation was first measured, and then іп 
the above-mentioned apparatus the current due to the 
B-radiation was determined after a known time interval. 
From the known decay curve this current was corrected 
to the original condition of the rod corresponding with 
the determined quantity of radium bromide. It is calou- 
lated that the number of B- particles expelled from 1 grm. 
of radium per second is 7:5 x 10: This result, which 
is probably a little too high, is in agreement with the 
theory of successive changes. From the calculated number 
of a-psrtieles expelled per gramme per second several 
other constants are deduced. Assuming that only one 
a-particle is expelled during the disintegration of the 
radium atom, it follows that in a gramme of radium 
about 0:5 milligramme disintegrates per year. Assuming 
that each atom of radium gives rise to one atom of 
emanation, the maximum volume of emanation obtainable 
from 1 grm. of radium in equilibrium is 0°83 om. From 
the previously determined kinetic energy of the a particle 
—5:9x10-5, the emission of energy in gramme-calories 
per gramme per hour is calculated to be 126. The 
average number of ions produced by each a-particle in air 
at atmospheric pressure is calculated to be 86,000, or, 
since the range of particle is 3om., the number of ions 
per centimetre of path in air at normal pressure is 
29,000. The ionising power of the a-particles appears to 
be about twice as great as that of electrons. The average 
energy required to produce an ion is calculated ie be 
3°7 x 1071 ergs. 
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TURBINE PLANT IN GLASGOW. 


Two years ago it was found necessary to instal a large 
amount of new generating machinery in the atations of the 
Glasgow Corporation electricity department, and the then 
chief engineer, Mr. W. A. Chamen, after visiting several 
of the large works south of the border, in company with 
members of his committee, advised that the Port Dundas 
station (Fig. 1), a third of which was built and housed 
10,000 h.p., should be extended, and that the new part of 
the building should be designed to contain six 3,000-kw. 
turbo-alternators. The committee decided to order two of 
these sets and another 1,500-kw. direct-current set to be 
erected in the St. Andrew’s Cross station on the south side 
of the river. 

Considerable difficulty was experienced in getting boilers 
within the space available and at the same time keeping to 
the original scheme of bunkers, coal tanks, and stoker 
arrangements. The boiler units are the largest so far 
turned out by Messrs, Baboock and Wilcox, of Renfrew, 

N 


а set built to run at 1,500 revolutions, there is no doubt 
that the slow speed has been chosen wisely. 

The blading throughout the turbine is construoted on the 
well-known principle of Messrs. Willans and Robinson. 
The blades are built up in pos pe half rings before being 
put into the turbine, the blade rings being protected at 
their outer ends by means of a channel shrouding strip, 
which gives the blading a particularly sound and rigid 
appearance. The whole of the details of the turbine, 

overnor gear, oil-pump, eto., have been placed on the 
near half of the casing, and are arranged so that the 
bearing caps can be lifted and the upper half of the casing 
hinged back for the inspection of the interior of the 
turbine or working portions of the bearings and thrust gear. 

The exhaust end of the turbine has been arranged so 
that the exhaust to the condenser is taken down through 
two pipes, which allows the exhaust end bearing to be 

y supported close up to the bladed portion of the 
turbine spindle, thus reducing the length between the 
turbine end bearings, and making a particularly stiff sup- 
port for the bearings between the turbine and generator. 


— " - - — 


id. 1.— General View of the Port Dundas Electricity Works. 


in connection with the generation of electricity. The 
boilers have each 6,182 square feet of heating surface, the 
р area being 100 square feet. The working pressure 

200lb. per square inch. These boilers are fitted with 
superheaters and chain-grate stokers, the coal falling into 
the hoppers by gravity from overhead tanks through Avery 
automatic weighing machines. With a view to getting the 
most out of the boiler installation, Green’s economisers and 
induced-draught fans have been fitted. 

The turbines(Fig.3)are direct coupled to three-phase alter- 
nators of 3,000 kw. normal capacity each, and arranged so 
that they are capable of giving an overload of 25 per cent. 
for two hours and 50 per cent. for half an hour. They have 
been made by Messrs. Willans and Robinson, and are of 
the Parsons type, with improvements which the makers 
have adopted in the turbines of their manufacture. The 
speed is 750 r.p.m., which was chosen in preference to the 
higher speed of 1,500 revolutions, these two speeds being 
fixed by the periodicity, which in this case is 25. At 
750 r. p. m. the turbine sets work remarkably smoothly, and 
are practically noiseless; and although the turbine itself is of 
larger proportions than would be necessary in the case of 
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The foundations consist of two concrete piers, one sup- 
porting the generator bed-plate and the other supporting 
the oil-tank, on which rests the steam end of the turbine. 
These piers are tied together with girders, which make the 
whole foundation arrangement very neat and amply strong. 
The throttle and by-pass valves are arranged in a separate 
box bolted to the steam end bearing of the turbine, and the 
governors are driven through gearing by a small exten- 
slon shaft, driven in turn from the main turbine shaft. 
This governor gear and the thrust adjastment are 
designed so that there is perfect accessibility at all times 
without the possibility of derangement due to careless 
handling. The complete units run remarkably well in 
balance, and when compared with the reciprocating engines 
installed in the station give a striking example of the 
amount of power which can be got into small space. 

The generators (Fig. 4) were built by Messrs. Dick, Kerr, 
and Co., Preston, and are of the revolving-field type, with 
6,500 volta between terminals, the frequency being 25. The 
stator can be moved laterally to admit of d of 
the revolving element. At present the neu point of 
he winding is not earthed. The surface-condensing plant 
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is of Messrs. Allen's manufacture, and arranged to give a 
vacuum of 2jin. below the reading of the barometer when 
the turbine is giving its full output of 5,000 kw. The air- 
pumps are of the three-throw Edwards type, and, along 
with the circulating pumps, are motor-driven. 

The switchboard is of Mesars. Witting, Eborall, and 
Co.’s make, and arranged to eventually control eight 
three-phase generators and 20 feeders. The present 
installation, however, consists of apparatus to deal with 
two double-current generators, which have been used ав 
direct-current machines for the last five years, and ten 
feeders. The switchboard is of the remote control type, 
and consists of two sections—namely, the operating panels 
and the high-pressure panels. The operating panels are 
located in the engine-room, and from them the high. 
pressure switchgear, situated in an adjacent room, is 
electrically controlled. The high-pressure panels are made 
of brickwork, concrete, and steel tbroughout, the open sides 


time-limit type and those on the generator panels of 
the reverse-current type without time-limit- attachment, 
and the adjustment is so arranged that the switches will 
open should a reverse current equal to 50 per cent. of the 
normal full-load current get into the generator circuit. 
These relays may be cat out of action while the machines 
are being synchronised. The general arrangement of the gear 
is such that (1) accidental contact with any of the high- 
pressure gear, whether exposed or not, shall be absolutely 
impossible; (2) should any single piece of apparatus fail 
or fuse, the damage will be strictly confined to the com- 
partment in which the accident occurs; (3) any panel or 
portion of the 'bus bars may be completely isolated by 
means of the section switches, for inspection, cleaning, or 
repair, without interrupting the sapply in any way; (4) 
apparatus requiring occasional inspection, such as excess 
pressure dischargers, are placed in a readily accessible 
position, and proper provision ia made for getting out the 


Fic. 2. —General View of the Port Dundas Engine Room. 


being covered up completely by removable screens of sheet 
metal. The different apparatus and gear contained in the 
high-pressure panels—such as switches, transformers, bus 
bars, etc.—are sub-divided and isolated, each leg being 
treated separately by means of vertical and horizontal 
dividing slabs. Everything possible has been done to make 
the switchboard fireproof and to avoid all chance of 
accidental contact with live parte. The bus bars are in 
duplicate, and interconnecting switches at the ends are 
provided to form a ring main when required. Selector 
switches are fitted, so that any generator or feeder may be 
switched on to either 'bus bar. The small wiring is all 
run in screwed iron pipes, excepting at the back of the 
operating panels. The generator and feeder switches are 
arranged with each phase in a separate oil tank and with 
four breaks per phase. The feeder switches, although 
normally only carrying 100 amperes as a maximum, are 
capable of breaking safely the total horse-power of the 
station. The inatruments are worked by low-pressure 
supply from current and pressure transformers located 
in the distant high-tension compartment. The relays 
on the feeder panels are of the three-pole overload 


oil switches for overhauling or reuewing the oil ; (5) the only 
fnses used are in the primaries of the pressure transformers. 
The earthing of the framework, the cases of all transformers 
and switches, and the secondaries of the transformers and any 
part of the bus bars or high-pressure apparatus which men 
may require to handle has been carefally carried out. 

The interconnecting cables are rubber covered and 
served with an incombustible double braiding and com- 
pound; where these connections pass through pertitions or 
require support they are mounted on porcelain insulators 
and tubes. The cables from the power station switchboard 
are three-core, and run to several sub stations throughout the 
city. In the sub-stations 1. 000-k F. and 500-kw. motor-gene- 
rators are installed, manufactured by the British Westing- 
house Company and the Electrical Company. The motore, 
which are of the induction type, take current at 
6,500 volts right on to the stator windings. The 
direct-current side delivers current either at 250 or 
500 volts for consumers’ use. The motor-generators are all 
capable of being started up from the direct-current side, but 
there is also at least one set in each sub-station which can 
be started up from the alternating-current side in case of 
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Fie. 3 —View of the Willans-Dick-Kerr 5.C00-kw. Three-Phase Turto-Generator, 


Fig. 4.— View of the 3,000-kw. Turbine opened for inspection. 


the direct-current supply failing from any cause. For | thence to choking coile, the middle wire connection being 
balancing purposes some of the 500-volt direct-current | joined to the centre part of these coils. The starting switches 
windings are tapped, the tappings being led to elip-rings and | ın the sub-stations are all of the water type, and the results 
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obtained from these starters have been extremely satis- 
factory. The high.tenslon switchgear supplied by the 
British Westinghouse Company is on the same lines as 
that in the power station, and the direct-current switch- 
gear consists of automatic non-return circuit breakers on 
each pole without any fuses, the only fuses employed being 
on the low-tension feeders. 


THE TRANSMISSION OF POWER BY ALTERNATING 
CURRENTS. 
BY ALFRED STILL, M I. E. E., A. M. I. O E. 
(Concluded from page 589.) 

Regulation of Pressure at Receiving End.—When the 
voltage drop is considerable, as will nearly always be the 
case in long transmission lines, it is necessary to raise 
16— e, to regulate it so аз to avoid variations with chang- 
ing load. This may be done on a A-connected three-phase 
system by means of two regulators only, as indicated in 
Fig. 26. Here the points A, B, and C are the terminals of 


A S A 


Fic. 26. 


the transmission line. Imagine P and S to represent 
respectively the primary and secondary turns of a trans- 
former. If we connect two such transformers in the 
manner indicated on the diagram, the effect will be to raise 
the pressure between all three wires to the extent of the volts 
added by the secondary turns, S Thus, if the pressure e 
= 16,000 volts and the ratio P: S=4 : 1, the pressures E 
will be 
16,000 + 40,00 = 20,000 volta. 


The diagram Fig. 27 will make this quite clear. Hore 
А В, B, C, and C D are the three vectors representing the 
pressures e before boosting up: A A’ and B B represent 
the added volts between A and A’ or B and В (Fig. 26). 


A 
| 
| 
| 
[ 
e E 
i 
! 
{ 


В `S «d V 
Кто. 27. 


These added volts are evidently in phase with the pressures 
СА and B C respectively, because the potential difference 
at the secondary terminals of a well-designed transformer is 
always in phase with the primary E M.F. We have only 
to complete the triangle C A’ B' to see that the two trans- 
formers, connected up in the manner described, will do all 
that is required in the way of raising the pressure ona 
three-phase circuit. It will be understood that regulation 
of this sort is usually carried out on the secondary side of 
the step-down transformers, but the principle is the same. 
Moreover, the transformers shown in the diagram Fig. 26 
must be of the variable-ratio type, so that the added volts 
may be varied (by hand or otherwise) to suit the alterations 
in the load. 


Boosters at Intervals along the Transmission Line.— In the 
event of a large pressure drop occurring between the 
generating and receiving ends of a long transmission line, 
it may be advantageous to provide boosters at one or more 
points along the line. There would appear to be a certain 
vagueness in the minds of some engineers as to the real 
object and possible advantage of using boosters along a 
transmission line. It is true that the energy put into the 
line at intermediate points cannot be cheaper—and, indeed, 
is usually more costly—than the energy supplied to the 
line at the generating end ; but the booster system enables 
us to keep up the pressure all along the line, and hence the 
economy ; provided always that the losses in the boosters 
themselves, their maintenance, and the necessary allowances 
iu interest and depreciation do not counterbalance the 
gaving. 

As an example, consider a single-phase line conveying a 
current of 100 amperes at an initial pressure of 20,000 volte. 
Sapposs the drop of pressure in the line to be 10,000 volts; 
this will leave only 10,000 volts at the receiving end. 


The power put into line at generating end « 2,000 kw. 
The loss in the line = 1,000 kw. 
The power available at receiving end = 1,000 kw. 
Hence efficiency of line = 50 per cent. 
Now, imagine a booster to be inserted аб а point half 
way along the line. This booster may be considered as a 


190 Amps. 
— — 


15,000 $ Load 


K+ eH 2 —— — „ 
Loss in Ist Section - G00 KW Loss in 2nd Section 500 KW 
Fic. 28. 


highly insulated alternator of 500 kw. capacity, capable of 
generating 100 amperes at 5,000 volts. The arrangement 
now becomes as shown in Fig. 28. The drop in the first 
section of the line is, as before, 5,000 volts, and the drop 
in the second section is evidently similar—+ e, 5,000 volte— 
leaving the total waste of power in the line the same as 
before the booster was inserted. Bat by providing this 
booster at the middle point of the line we have been 
enabled to raise the pressure here up to the maximum 
initial value of 20,000 volts, with the result that we now 
have 15,000 volts (or 1,500 kw.) available at the receiving 
end. We have certainly not succeeded in obtaining this 
increased power without having to pay for it, but note that 
by keeping up the pressure we have been able to obtain it 
without increasing the losses in the line. 

If, for the sake of simplicity, we neglect the question of 
booster efficiency, we now have: 

Power supplied to the line = 2,000 + 500 = 2,500 kw. 

Power lost in the line = 1,000 kw. 

Power available at receiving end ~ 1,500 kw., and for 

. 1.500 

the efficiency of the line 2600 

Boosters are generally arranged во аз to take their power 
from the generating end—that is to say, they take the 


= 60 per cent. 


Fic. 29. 


form of transformers which provide the extra volts at the 
cost of a corresponding loss of current. A three-phase 
transmission line, in two sections, with booster at the end 
of the first section, is shown МА in Fig. 29. 
Such boosters must be of the variable-ratio type, with hand 
or automatic regulation. 


NOTES ON THE RELATIVE ADVANTAGES OF DIFFERENT 
SYSTEMS OF TRANSMISSION. 


By way of introduction it may be mentioned that a com- 
parison of various systems on general lines is not only 
useless, but impossible; there is no basis of comparison 
applicable to all conditions of practice, and each particular 
case must be considered on its own merits. The following 
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points should not be overlooked: (1) In comparing the 
relative cost of conductors necessary for two different 
systems of transmission, the efficiency must be the same 
in both cases—i e, the same amount of energy must be 
considered as being transmitted the same distance with the 
same loss. (2) What is to be understood by the pressure 
must be clearly defined. For instance, when comparing 
continuous with alternating current transmission, it must 
not be forgotten that the stress on the insulation is less 
with continuous currents than with alternating currents at 


the same / mean square pressure. In fact, on the assump- 
tion of a sine curve wave, it is easy to see that—for the 
same power transmitted, at the same efficiency, and with 
the same mazimum stress on insulation—the weight of 
copper for a single-phase alternating-current transmiesion 
would be double that required if continuous currents were 
used. Again, when considering alternating-current systems, 
it is necessary to decide whether it is the maximum 
potential above earth or the maximum pressure between 
wires which should be taken as a basis of comparison. 
Assuming the middle, or neutral point, of the various 
systems to be earthed, and allowing for a definite maximum 
pressure between any wire and earth, the comparison 
between the different alternating-ourrent systems becomes 
& simple matter. | 

Let ¢ and C stand respectively for the voltage and current 
per leg in either of the three systems, shown diagram- 
matically in Fig. 50. Then, the total power transmitted 
in each case will be e C cos 0 x n, where cos 0, as usual, is 


“Earth” 


Single-Phase 


“Earth” 


Two (or Four) Phase 


Hence we may write: Percentage power lost in trans- 
mission for any polyphase system 


_ WX R 
e? (cos 0)? 

It might at first sight appear as if there was nothing to 
chose between the various systems shown in Fig. 50, but 
it must not be forgotten that the potential difference 
between the wires has not been taken into consideration. 
When this is done, the advantage will clearly һе seen to 
be in favour of the three-phase system ; thus the maximum 
pressure between any two of the line wires will be 1°73 e 
for the three-phase system and 2 e for the single or four 
phase systems. Although we have assumed the case of an 
earthed neutral, there is much to be said in favour of a 
system without an earthed point, mainly as regards 
redaced risk of stoppage through a breakdown of insulation. 

Where current for power and lighting is to be taken off 
the same mains, the two-phase system with the phases kept 
entirely distinct appears to offer some advantages; or the 
power may be transmitted by three-phase currents and 
converted into two-phase by a suitable arrangement of 
traneformers as first introduced by Mr. C. F. Scott. In 
this case the frequency must not be lower than, say, 30 for 
incandescent lighting or, say, 45 for arc lighting. 

If the load consists of small motors and incandescent 
lamps, a three-phase distribution at a frequency of about 30 
will give very fair pressure regulation if the secondaries of 
the transformers are A connected. Even with a difference 


Three-Phase 


Fic. 30. 


the power factor, and л = the number of legs. If r be the 
resistance of each line conductor, the total line loss will be 
C?rxn, 

and for the same line efficiency the weight of copper per 
horse-power transmitted will evidently be the same in all 
cases. This leads us to the conclusion that, for any poly. 
phase system, the power lost in the line depends only upon 
the joint resistance of the conductors, the power trans- 
mitted, and the power factor, provided the pressure between 
any wire and the neutral point is constant. 

Let us neglect the capacity and self-induction of the 
line, and assume that сов 0 is the power factor of the load 
at receiving end. Then, 

power delivered =n e C сов = W, 
and the power lost in line=n С?т. 


This last quantity, expressed as a percentage of the power 
delivered, becomes 


n С?т 100 
үү б 
Let us denote by R, the joint resistance of all the line 


This gives us for the 
numerator of the above percentage loss the expression 
n? C? Ry x 100. 


2 


percentage power lost in transmission = 


conductors in parallel—i e., R, = 5 


W 
B 2 (2 mp AA 
ut n? C? is equal to 2 (eos 0): 


in load of 25 per cent. between the phases the alteration in 
voltage between the wires can be shown to be hardly 
noticeable, and the motor load will always tend to reduce 
the effects of any differences in the lamp loads. 

Another method applicable to a supply combining power 
and lighting is to connect all the lights across one phase 
only of the three-phase supply, and keep the pressure 
steady on this particular phase, leaving the pressure across 
the other two phases to adjust itself according to the load. 
This should not interfere with the running of motors con- 
nected across all three phases. 

If the power is to be used for electric traction, the 
frequency must be low, preferably about 15 periods per 
second. The two-phase system has been advocated for 
electric traction on the ground that, for a given power, the 
current in the (two) trolley wires will be less, while the 
current in the raile will be greater than with the three- 
phase system, thus effecting economy in the line. (The 
section of the rails is usually such that their conductivity 
is higher than that of the trolley wires.) On the Valtellina 
Railway the transmission from the water-power station is 
by three-phase currents at 20,000 volts; thia is transformed 
down in sub-stations to 3,000 volts, a lower pressure being, 
in this case, inadmissible, as it would involve the collection 
of abnormally large currents from the trolley wires. 

For transmission of power to a distance the three-phase 
system would, on the whole, appear to have certain points 
in its favour. 

Arrangement of Overhead Lines in Practice—It is not 
intended to deal with any questions concerning the practical 
construction of transmission lines, or the calculation of 
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stresses and strains in wires or supports; but these articles 
would not be complete without a reference to various minor 
matters sffeoting the design of transmission lines from an 
electrical standpoint. 

Distance between Wires.—The spacing of the wires will 
heen mainly upon the pressure between them. The 
orm 


d=6+1}V, 
where d= distance between wires in inches, and V = pressure 
in thousands of volts, will be found to agree fairly well 
with the average of recent practice. 

Height above Ground.—This will depend largely upon 
‘whether wooden or iron poles are used. There are many 
‘advantages in having high-tension wires a considerable 
‘distance above ground, and the practice of using iron poles 
cf towers spaced about 15 to the mile in place of 
wooden poles spaced, say, 50 to the mile, is becoming more 
and more common. Apart from the fact that the iron 
poles are more durable, thé longer spans are an improve- 
ment from the point of view of insulation. Moreover, 
since fewer insulators are necessary, a higher price can be 
paid for them, and the best possible type adopted. In no 
case should any but the best and strongest insulators be 
used, as no ultimate sa will be effected through the use 
of cheap insulators. The height of the wires above ground 
when iron poles are used might be from 30ft. to 40ft., or 
even more in cases where very long spans can be adopted 
with advantage. 

Aluminium Wires.—These are largely used in America 
for overhead transmission. For the same conductivity as 
copper their diameter will be about 14 times as great, 
and their weight almost exactly half that of copper: 
the tensile strength of the aluminium conductor be 
‚енын than that of a copper conductor of equal con- 

uctivity. The cost, in practice, works out about the same 
for either metal, or, perhaps, slightly in favour of aluminium. 
The effects of snow, ice, and wind on the larger diameter of 
wires must not be overlooked. Again, since aluminium 
has a large coefficient of expansion, a greater sag must be 
allowed for than with copper. It has been noted that the 
b. in a span of aluminium wire 132ft. long has been 
reduced from 33in. ab 100deg. to 13in. оп a cold morning. 
Aluminium is liable to be attacked and corroded in the 
neighbourhood of manufacturing centres, and trouble has 
‘also arisen through. crystallisation, which sometimes results 
‘from continuous vibration. Stranded conductors are 
probably preferable to solid wires. Bronze conductors 

ve been recommended as being preferable to copper. 


Protection from Lightning and Abnormal Pressure Rises.— 
This is a more important subject than can be adequately 
dealt with in these pages. The practice of running one or 
more earthed iron wires—whether ordinary or barbed "— 
the full length of the line in the neighbourhood of the 
conductors meets with little approval at the present day, 
probably owing to troubles caused by falling wires. A 
good type of lightning arrester should be used at the 
stations and along the line. The horn type is liable to 
cause short-circuite during rain and snow falls, and should 
be covered. This type has also the disadvantage of being 
liable to set up electrical oscillations. The Wirtz arrester, 
with resistance in series, or both in series and in parallel, 
would appear to be fairly satisfactory. 

The question of protection from lightning and abnormal 
pressure rises is one which has not yet been satisfactorily 
solved. In many cases, static discharges have given more 
trouble than they have prevented, and there is no doubt 
that it is advisable to reduce the number of safety devices 
as far as possible. At the same time, the most elaborate 
precautions may be found necessary to prevent interruption 
of suppl during thunderstorms. The practice of insulat- 

the eds and frames of alternators and transformers, 
which is fairly common in South Africa, would appear to 
have ee the principal disadvantage being increased 


свора to life. 

he abnormal rises of pressure which are liable to oocur 
when switching on or off a long transmission line may lead 
to trouble, in which case some device must be introduced 
with the switchgear to enable the pressure on the lines to 
be gradually raised or lowered. This can be done by 


‘of 25 square inch untinned stranded copper wire, 


running up a separate generator connected to the line, 
and afterwards 8 


g with the 'bus bars; or a 
variable-ratio hand-regulated transformer can be inserted 
between the bus bars and the terminals of the line, this 
transformer being cut out of circuit after the switch has 
been closed on to the bus bars. In the case of overhead 
conductors it is not usual to insert any such charging 
devices, but if the line is a very long one, some method 
gradually switching on and off may ; where 
any considerable length of insulated undergro cables is 
used, the sudden switching on or off of the pressure would 
almost certainly lead to trouble. 

Mutual Induction. — Although the question of self» 
induction in long transmission lines has been treated at 
some Jength, no reference has yet been made to the 
inductive effects of one line on a second line running 
parallel with it, as would often occur in actual tice. 
The reason of this omission is that such inductive effects 
are generally negligible. In any case, they can be almost 
entirely avoided by suitably transposing or spiralling the 
lines. Thus, if a three-phase line be arranged so that each 
wire occupies the central position for a distance equal to 
one-third of the entire length, it should have no appreciable 
inductive effect upon a neighbouring parallel conductor. 
With two three-phase circuits supported on the same set of 
poles it is usnal to transpose the wires of one circuit in the 
opposite direction to those of the other, but spiralling 
should be avoided as far as posalble. 

The chief trouble is with telephone circuits, the wires for 
which are frequently carried by the same poles as are used 
to support the transmission lines. This is not good practice 
if it can be avoided, seeing that the telephone will generally 
be needed most at times when there is trouble with the 
lines —i e, when possible out-of-balanoe currents in the 
overhead conductors are liable to interfere with conversation 
= the к, етте for the е, ош, 
when pes suppo on & separate set of posts. 
suitable precautions are not taken, dangerously high voltages 
might easily be indueed in the telephone circuit. 


THE DISTRIBUTION OF ELECTRICITY IN MINES. 
BY B. O. H. J. 
(Continued from page 587.) 


The classes of cable used in connection with pitehaft 
work comprise all known types; but that which should be 
recommended for the sample job under discussion is a pair 
of concentric conductor cables, each inner core consisting 

r 
insulated, the outer conductor also ins tod, 
bitumen sheathed, stoutly taped over the bitumen, served 
with jute, impregnated with preservative compound, 
armoured with two galvanised iron wires, further doubly 
served with jute, which is finally impregnated with pre- 
servative compound. This may seem to be a somewhat 
elaborately made-up cable and the division of the total 
section of copper into two lengths may appear wasteful as 
to duplicating the armour, etc., еше But protective 
measures can hardly be carried too far in guarding against 
the accidents by flood and falls that beset the occupants of 
colliery pitshafts. In the event of one cable bein ed 
the other can be worked upon to a current density double 
that ordinarily used, as the insulation is paper, which 
prevents heat from affecting the bitumen sheathing. 

Reference should be here made to the possibility of 
danger, in а certain class of рии multicore cable, 
from the amount of free oil left in the paper by the manu- 
facturing process being unduly acted upon by gravity so 
as to pour down the interstices of the cable, with the 
possibility of bursting оса a weak place in the lead 
sheathing, where the cable bends at the bottom of the 
shaft. As the buntons are so situated that the cable can 
be carried close up against the side of the shaft, and as the 
pit water is not particularly bad, in the instance quoted 
the two cables can be arranged for merely oleating to 
buntons side by side, with about 20-yard spans between 
the Aft. long cloata. 

The depths of pitehafts vary considerably, aocording to 
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the locality. In Scotland, for instance, pits are fairly 
shallow, being as a rule under 200 yards deep; in South 
Wales between 400 yards and 600 yarde is usual, and in 
England the depths are mostly between these figures. The 
question of jointing depends largely upon the matter of 
depth, and it may here be mentioned that joints in pit- 
shafts should, wherever possible, be avoided. The making 
of such joints is risky and costly, while the chance of their 
permanence js a small one unless very special precautions 
are taken. That joints are inevitable in some cases is 
evident when it is remembered that cablemakers are tied 
by practical considerations to a weight of about four tons 
gross per drum, so that the bigger the cable the shorter is 
the length in which it can be made. To avoid such joints, 
the lightly insulated swinging cable syatem of Mr. Holiday’s 
is a considerable help; as for the size of the cable, the 
length per dram is greater than with insulated cables, and 
this practice as regards using long single cables is being 
appreciated in places where jointing troubles have occurred. 

There is an objection to using single-oconductor cables 
with alternating currents, as they are, not so electrically 
efficient as three-oore cables, but this is more a theoretical 
than a practical disadvantage, especially if the cables can 


be arranged for cleating up together in a bunch y shspe 

he rule 
(denuded of ita mathematical garnishing) is that the closer 
distances between 
each and each, the more electrically efficient the arrange- 


of the ace of clubs, and not aide by side. 
the three cables are together, with eq 


ment. If jointing is absolutely necessary in the shaft, 


the besc method is to excavate a chamber in the side of 
the shaft about 6ft. cube, so that the jointer and his mate 
may work in comfort and safety ; supervision can be easily 
given, and the joint itself will then be prctected in the 
best manner possible. This may seem an expensive basi- 
ness, but when it is compared with the cost of either 


rigging up a platform in the shaft, with a roof, or of using 


the cage exclusively (which is not always a convenient or 
even a sufficient arrangement), together with the risk of a 
badly-made joint under the dangerous and possibly damp 
conditions of working, and the moral certainty that sooner 
or later something will hit that joint in the shaft with a 
wallop, to its undoing, it will be seen that there is nothing 


to lose by making the better job at once. 


And here is a fitting opportunity for mentioning to those 
experience with oolliery 
In some mines 
this principle is so thoroughly understood that the usual 
mechanical factor safety of 6 is derided, 10 and 12 being 
es, This means greater 
initial capital expenditure, bat it is understood that the 
insurance as to continuous working and lack of accident 
to life or property is cheap at the price. It will be well 
for colliery managers if they follow this principle out when 
arranging for electrical working, and will restrain their 
At the worst it 


who may not have much 
working—that the work must not be s 


considered the least possible figur 


lust for buying in the cheapest market. 
is better to overpay one firm for provedly good materiai 
than to underpay a competitor for doubtful stuff. 

Having cleated our cables, at the sides of the downcast 
shaft for preference, and made the least possible number 
of joints in pitsbaft alcoves, we terminate mains at the 
switchboard, either at the bottom of the shaft or in the 
nearest airway. This switchboard should be in a chamber 
of its own, and so arranged that, should anyone be killed 
by contact with it, a verdict of felo de se would be returned 
by the jary. Such an arrangement for securing safety is 
common enough practice with ordinary electrical work, and 
it should be borne in mind that danger precautions should 
be multiplied by а constant of 3 in order to guard 
against the trebly euperior foolhardiness of pitmen. 

The runs from the main switchboard to the various 
points of supply will usually differ considerably in 
character, and therefore, before deciding on the type of 
cable, ic will be well to go over the ground and to note 
its peculiarities, As in the case of pitehaft cables, there 
are in use underground a variety of cables and methcds of 
installation, and every other pit manager or engineer has 
his own pet idea. The report of the Departmental Com- 
mittee on the use of Eleotricity in Mines, published in 1904, 
saye, There are conflicting opinions about cable-laying. 
Some want the cables armoured ; others think armouring a 
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source of danger; some bury them in the ground ; others 
hang them along the roof and sides; some advocate casing ; 
others prefer to keep them constantly in view”; and it is 


very clear to one who understands how the varying con- 


ditions underground sffect cables why these divergencies of 


opinion are «o great. 

For instance, the question of armouring a cable depends 
largely upon the degree of dryness of a mine. Ifa mine is 
very wet, then armoured cables should be used: (1) because, 
in the event of an unarmoured cable being damaged, the 
damp will make the outside of the cable a dangerous con- 
ductor in the neighbourhood of the damage, without giving 
warning at the switchboard; and (2) because it is easy to 
make earths in a wet mine for such stray current to go to 


from the armoured cable, and thus at once to blow the fuere 


во as to render a dangerous length of cable dead for the 
time. In dry mines, however, it is so difficult to make an 
earth connection that a fault upon a cable would only 
discover itself by a low insulation reading at the switob- 
board, and would confine its danger to the immediate 
neighbourhood of the fault. So that unless a man touched 
the actual “spot” on an unarmoured cable, he would stand 
no danger from casually handling the faulty cable. And 
the great and abiding consolation of being able to run the 
show without a stop would be in the heart of the manager. 
But faulty cable of the armoured type would as thoroughly 
shut down the mine, in most cases, as а faulty armoured 
cable improperly earthed would extinguish the man who 
came in contact with it. Therefore the decision as to the 
type of cable protection to be ased in the workings should 
depend upon the degree of humidity prevailing. In some 
cases where armoured cables are in use, and an efficient 
earth is difficult to obtain, old wire ropes are buried in the 
roads or airways for considerable distances, being satisfac- 
torily earthed at one point, and connection made at intervals 
to the armouring of the cables. 

The question as to the style of cable to be used under- 
ground is often settled by the type of cable used in the 
pitshaft, as there is a big advantage in connection with the 
working and maintenance of electric cables to have them 
as uniform as possible. So that, as bitumen. sheathed 
cables were used in the shaft in this instance, and as they 
are as good as anything else for most situations, we will 
decide to use them underground. 

As regards arrangement of conductors: two singles are 
preferred for situations where they are of moderate size 
and where duplicate mains are not used ; as, if an accident 
happens to a concentric cable in moat instances, it results in 
that calamity known as a dead short.” Whereas with 
single cables (especially when spaced well apart) there is 
much less chance of one or even two earths resulting in 
anything of so grave a character. As before mentioned, it 
is a safe maxim that when in doubt don't use armoured 
cables, so we will take advantage of it for the underground 
cables of this mythical installation, and will put in mains 
to the following specification : Cores consisting of untinned 
stranded copper wire, paper insulated, bitumen sheathed, 
stoutly taped over the bitumen, served with jute, impreg- 
nated with preservative compound. The method of install- 
ing this cable has to satisfy three requirements, if reference 
is made to the report of the Mining Committee—+.c., 
liability of shock to workmen; of setting fire to wood- 
work, etc.; of originating a gas explosion. One simple 
rule only, however, need be kept in mind in connec- 
tion, and that is, permanency of working if necessary. (To 
this might be added the rider: Simplicity of access for 
examination and possible replacement, if injared notwith- 
standing precautions.) 

Cables running along haulsge roads may usually be laid 
under the roadway, preferably in a trough, when such 
roads are permanently arched, or they may be let into a 
chase in the wall, or they may be cleated to the timbering 
where such existe, preferably inside, out of the way of 
danger. If H girder arches are used, with billet packing. 
there is no other way than cleating the cables outside 
them, if they cannot be buried. In some mines, however, 
continual movement af the floor precludes the advisability 
of burying the cables. Where there is risk of damage in 
hanging cables up, it is beat to ran the mains in duplicate, 
one set on either side of the road upon cleats, and to have 
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рен! protection, such as split hose piping, slipped over 
em and bound down at intervals. 

When laid in trenches, whether cased in troughing or 
not, it is very necessary that stones are not allowed to 
bind against the cable, or even to touch it. Many faults 
in connection with underground cables are caused by sharp 
p of rock being left near the cable and driven into it 

y the action of the punner, when the dirt is filled in. And 
this cannot be properly guarded against unless the cable is 
put into a trough that just fits it, with a properly fittin 
cover that will not be displaced by the conditions o 
reinstatement. The use of plain tiles in such circumstances 
is not advocated, as they are so easily shifted from their 
sheltering position, when not held in place by melted pitch, 
as is usual on 1 electricity mains. The use of such a 
pitched-in solid system can seldom be arranged for under- 
ground, especially in mines where firedamp is prevalent, 
but, needless to say, this makes a much more reliable 
system if properly installed. When buried, the depth 
поа be such that а derailed truck will not touch the 
main. 

In airways, which are not so well looked after as the 
haulage roads, timberipg is usually used for supporting the 
cables, especially as falls of roof frequently alter the level 
(by as much as 10%. in course of time), this level changing 
in somewhat similar style to the Irishman's blanket, when 
its owner cut off a portion of the head end and sewed it on 
to the feet end, in order to keep his lower members covered. 
These cable supports should be attached to the timbers as 
much out of reach as possible. A common method is to 
hang the cables by leather suspenders, spun yarn, string, 
or wire, to clout nails or lewis bolta let into the walling, 
roof, or timbers, with some slack cable between each 
support. The idea is that if a fall of roof occurs, the cable 
is easily borne to earth at the afflicted point by the light 
supports breaking, and the slack from both ends ie pulled 
up to the point in question by the strain. This give-and- 
take arrangement acts well in some cases, but at times 
the E refuses to give way until sueh excessive 
pressure is brought to bear upon it that the insulation is 
damsged at the obstinate point of support. And it should 
be remembered that the mining regulations now forbid the 
use of metallic fastenings for cables that are not sheathed 
or protected metallically. The most flexible method in 

resent use is that of running the cables on stoneware 

bbins which have a deep groove to hold the cable in 
position. These bobbins are free to revolve on a bolt 
which is either screwed into the timbering or cemented 
into the walling, and when going around bends an addi- 
tional bobbin or guard is put in above the cable to prevent 
it riding over the flanges when brought into tension. 


(To be continued ) 


ALTERNATE-CURRENT ELECTROLYSIS AS SHOWN 
BY OSCILLOGRAPH RECORDS.* 


BY W. R. COOPER, MA, BSC. 


As the subject of alternate-current electrolysis is sgain 
attracting some attention, it may be an advantage to review 
briefly the views which have been put forward during the 
last few years. G. Mengarini in 1891 discussed the problem 
pretty fully, though not very clearly. He laid down the 
laws that the decomposition is always less than with an 
equal direct current—that is, equal as regards coulombe per 
second—the decomposition increasing for the alternate 
current as the current density at the electrodes increases ; 
that there is a limiting current density (depending on the 
electrodes and electrolyte) below which decomposition does 
not take place; and that there is a limiting frequency 
above which decomposition does not take place. Polarisa- 
tion is considered as represented by a curve of half the 
frequency of the current curve, and to have an effect 
equivalent to self-induction, for which views there does 
not seem to be much justification. He also came to the 
eonelusion that decomposition cannot take place at an 
electrode unless the area is small enough to allow the 


* Paper read before the Faraday Society, Oot, 13. 
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fully-polarised condition to be reached with the current 
used, and thus it might be that decomposition takes place 
at one electrode and not at the other, giving rise to 
rectification. In 1893 Hopkinson, Wilson, and Lydall read 
a paper to the Royal Society in which a leading current due 
to polarisation is well shown, and the conclusion is reached 
that about one-tenth of a coulomb is enough to fully polarise 
150 square centimetres of platinum in dilate sulphurio acid. 
Ia 1895 Peukert described experiments in which he had 
bsen unable to find any phase difference. — Dollvo- 
Dobrowolsky pointed out that these experiments were 
inconclusive, that he himself bad obtained large phate differ- 
ences, and that polarisation should be equivalent to capacity. 
M. Wein supposed an electrolytic cell to be equivalent to a 
resistance in series with a capacity, but he found the 


Curve of 
Applied Pressure 
P d 


FIG. 1. 


resistance required to be higher than that calculated from 
the dimensions of the oell and conductivity of the elec- 
trolyte. Oliveri, by plotting experimental curves, found 
evidence of various stages of polarisation, and that when 
the polarisation is slight a voltameter acts like a condenser. 
Iavestigations have been carried out by A. Franchetti on 
polarisation considered as capacity, and by Warburg and 
S:rasser on the behaviour of unpolarisable electrodes. That 
part of the subject depending on Faraday's laws has been 
investigated by Malagoli, by E Wilson, and by Le Blanc 
and Schick. 

It is, however, rather with the physi»al side of the ques- 
tion that we are concerned for the moment. Any experi- 
mental curves in the investigations to which we have 
referred were obtained by a Joubert contact disc. Thie 
method is laborious, and of necessity only approximate. It 
therefore occurred to the author that more exact informa- 
tion might be obtained by oscillograph records, and that 
some contradictory views might perbaps be cleared up in 
that way. About a year aud a half ago Mr. W. Daddell 
kindly lent a double oscillograph to the author, and а 
number of photographic records were obtained, some of 
wh'ch aro here reproduced. It has generally been 
assumed that polarisation is equivalent to capacity, so that 
it may be worth while to compare briefly the two quantities. 


Cell 


Kiddng 


e e Oscillograph 


for pressure 
Shunt 
Sliding contact 


—_ 


Oscillograph 
for current 


Fic. 2. 


Suppose we assume that & sine current is flowing through 
a resistance, R, in series with a condenser of cspacity K. 
The current, assuming that it is a sine curve, may be 


expressed as 
A= A, sin p i, 


in which A is the current at any time /, A, is the maximum 
value of A, and p - 2 тп, where n is the frequency, as usual. 
In order to find the expression for the volts which must be 
impressed on the circuit, we know that the component 
necessary for resistance must be equal to RA, in phase 
with the current. As to the component necessary for the 
capacity, we know that if V volts are applied to the 
terminals of a condenser having a capacity of K farads, 
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the number of coulombs, Q, with which the condenser will 
be charged is given by the equation 


Q-KV 
from which we have, by differentiation, 
dQ d 
"ray ra 
Sinoe 29 ш the number of coulombs per second, it із 
the current that is flowing, or A, so that we have 


d V 
A,sinpi-K——. 


(1) 


(2) 


Hence if the pressure at the terminals of the condenser is 
to be a sine fanction like the current, we have the current 
derived from the first differential of the pressure, so that 
By com- 
pleting the investigation we know that this component is а 
behind, so that the resultant is displaced 


one must be in quarter phase with the other. 


quarter of a peri 
in the same direction and the current appears to lead 


Fic. 3.—Applied Pressure, R. MS. . 93 Vou 


VO 


Fic. 4.— Applied Pressure, R. M. S., 05 Velb 


Fic. 5.—Applied Pressure, R. . S., 0°63 Volt. 


Fic 0.--Applied Pressure. К.М 5. vo Vult 


If, now, we turn to polarisation, we have electrodes, each 
of a certain area, a, and if it is assumed that the products 
of decomposition are not removed by diffasion or otherwise, 
we may say that the polarisation is proportional to tbe 
quantity of electricity passing from the time that the 
current is zero up to a certain limit, and that a back E M F. 
of one volt results when а certain quantity, 9. per square 
centimetre has passed, this quantity depending, of course, 
on the nature of electrodes and electrolyte. If, ncw, a 
pressure, V, is applied to the terminals of a voltameter, 
such pressure being below the limit of polarisation, then 
the quantity of electricity, Q, which passes is given by 

229 a V, 
which is an equation of the same form as equation (1) for 


capacity. Further, if it can be assumed that the behaviour 
is the same for a falling as for а rising current, we have 


09 v 
ourrent = qe 77 


which 1s of the same form as equation (2), and shows that 
this component is in quadrature with the current. 
might be put otherwise. If P is the polarisation in volts 
and a current A, sin р ¢ is flowing, then, since Р is pro- 
portional to the quantity of electricity passing as the 
current rises, we have 


P--65b/A,snpt, 
in which b is a constant, or 


——_= b Ao sin р і 


so that the component for polarisation is in quarter phase 
with the current. 

Unfortunately, we have no right to assume that the 
current is given by a sine curve, and we think this assump- 
tion has led to wrong conclusions in some of the investiga- 
tione referred to. Phe applied pressure may be a sine 


Fic 7.—Applied Pressure, R. M. S., 115 Volts. 


PX 


Fic. 8.—Applied Pressure. R. M. S., 1°3 Volts. 


e 
Fic. 9.—Applied Pressure, R.M.S., 1'5 Volts. 


Fic то - Applied Pressure. R.M.S. 18 Volts 


curve, and if polarisation acted like capacity the current 
might also be a sine curve. But although polarisation may 
rise as rapidly as the current giving rlse to it, in the same 
way as & condenser is charged as rapidly as the potential 
difference applied to it rises, there is not a corresponding 
behaviour as the current falls. In the case of a condenser 
the discharge follows the fall of the potential difference— 
there is no lag for all practical purposes. But in the 
case of a voltameter the polarisation does not discharge 
itself rapidly; in fact, it is a slow process. Conse- 
quently, when the applied potential difference fails, the 
E M.F. of polarisation remains and falls bat slowly, because 
its fall depends upon voltaic action such as occurs in a gas 
cell, and tbis can only take place slowly under the circum- 
stances. Therefore, polarisation acts as a sort of one-sided 
condenser, which is normal in charging, but refases to 
discharge, except slowly, until forced to by a reverse charge. 
Moreover, it acts as a leaky condenser; the higher the 
applied potential difference the greater the leakage, until 
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finally the back E. M. F. rises no further, and visible 
decomposition takes place. 

It is, therefore, evident that we should not be justified 
in assuming a sine curve for the current under cireum- 
stances where much phase difference is to be expected. 
Perhaps the simplest course is to assume a sine curve for 
the applied pressure and then to construct a curve for the 
current. In order to simplify matters we will assume that 
the resistance is negligible, so that any pressure in phase 
with the current may be neglected, and we will take the 
case in which the maximum value of the applied pressure 
is below the limit of polarisation, and in which the elee- 
trodes are proportioned to get polarised up to the applied 
pressure. Let V (Fig. 1) be the sine curve of applied 
pressare. Then a current will flow as V rises, but it will 
become less and less as the maximum is approached, and 
will become zero when V is a maximum, because V will be 
balanced by the tion. Thus the current will be 
zero at the point As the pressure falls from M to N it 
will be below the E M.F. of polarisation; there will be 
excess of E.M.F. in the reverse direction to the applied 


Fig. ti. Applied Pressure, R.M.S., 22 Volts. A small bubble of gas 
noticeable on each electrode. 


Fic 12 —Applied Pressure, RM. S., 26 Volts. 


Ето t3.—Applled Praesure, R. M. S., 3'2 Volts, 


ure, and, therefore, a pps current will flow, but as 

e current will be small, and 
indicated in the figure, we will suppose, by A B. Bat 
when the applied pressure becomes negative after the point 
N, it will be acting in the same direction as the residual 
polarisation, and there will be a rapid rise of current. This 
will wipe out the residual polarisation, after which the 
polarisation will reverse, and the current, after rising to a 
maximum, will fall to zero when V reaches а maximum 
negative value, so that this part of the current carve is 
something like BC D. The curve is then repeated in the 
positive sense, giving the curve A B C D E F for a com- 
Id will be seen that the curve is not & sine 
curve, and that it is leading by a quarter of a period. If 
the resistance of the cell is important, the phase difference 
is, of course, less than a quarter period. This is equally so 
if the applied pressure exceeds the back E.M F. of polarisa- 
tlon, for the current then is not zero when the applied 


6 depends on voltaic action t 


plete wave. 


preasure is a maximum. 


In the oscillograph e ents the apparatus was con- 
nected up as shown in Fig. 2. An adjustable transformer 


was so that the required pressure could be obtained 
by a simple adjustment without 5 resistance. 
5 Poke taken from lans пра of the Lon = Electric 
rporation, so that the frequency was about 83 per 
did | A non-inductive shunt, sodas of a length of 
manganese wire, was used for varying the sensitiveness of 
the oscillograph for current, and this was adjusted by a 
sliding contact. As а large phase difference was desired 
small electrodes were used, so that they would be rapidly 
polarised. They consisted of pus wires, 0°18mm. in 
diameter, projecting out of glass tubes into which they 
were sealed. The wires projected (and were, therefore, 
immersed) 20m., and they were placed 5:2em. a The 
electrolyte was dilute sulphuric acid of N gravity 
1'130. The results obtained are reproduced in Figs. 5-16, 
in which the larger curves refer to pressure and the smaller 
to current. From these it will be seen that the current 
curves are of the general form arrived at in Fig. 1. At 
very low pressures this is not so noticeable, pin the . 
phase difference approaches a quarter period. But in Fig. 5, 


Fic. tg. —Applied Pressure, R.M.S., 385 Volts. Gassing just noticeable. 


Fre +g Applied Pressure, R.M.S. 50 Volts. 


Fra. t6 —Applied Pressure, R.M.S. something above « Volts Koo high 
fur Voliincter to be left in circuit). Gassing freely, 


referring to a pressure of 0°65 volt, the smaliness of the 


current in the first and third quarters of its period is clearly 
seen. In Fig. 6 it is still more marked. At higher pressures 
there is a very marked variation of the current as the 
pressure passes through the zero value, the cause of which 
is not clear. It may possibly have something to do with 
the fact that the surface of the electrodes was very small, 
and that in such a case the polarisation would reverse very 
soon after the pressure, or it may be that there is a sudden 
increase of resistance due to a layer of gas on the electrodes 
(abnormally high resistance was noted by M. Wien). This 
effect does not begin to disappear until products of decom- 
position are apparent, as in Fig. 11, with a pressure of 
2°2 volts. As the pressure is farther increased the current 
curve becomes more and more like a sine curve, and the 
phase difference diminishes as would be expected. 

The same experiments repeated with platinum sheet 
electrode, each with an exposed area of about 110 square 
centimetres (the backs were varnished), gave current curves 
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which were much more regular and more like sine curves, 
though with some phase difference. It is, therefore, evident 
that experiments on alternate-current electrolysis are not 
necessarily comparable unless the electrodes are similar. 
The author also obtained records when a emall induction 
coll was used as a source of current, from which it appears 
that phase difference may be produced. This is of some 
importance because а coil is used in measuring’ electrolytic 
resistance by Koblrausch's method, and if there is phase 
difference an error will be introduced. 


CONSTRUCTION OF CANADIAN NIAGARA POWER 
COMPANY'S 100,000-H.P. HYDRO-ELECTRIC 
PLANT AT NIAGARA FALLS, ONT.* 

BY CECIL B SMITH, MA.E, M CAN SOC C E. 
( Concluded from page 601.) 


Transformer Station, etc.—On the tableland, immediately 
west of its worke, the company has acquired a large tract 
of land, and on it has been built a transformer station 
of 25,000 b.p. capacity, 80ft. wide by 12010. long, 
having a main central room 584. wide equipped with а 
15-ton Whiting electric travelling crane, copper oil tank, 
suction pump and motor, and cast-iron jack rails, resting 
on concrete foundations. On these rails there has been 
installed, for the present, 12 transformers of 15,000 kw. 
total capacity, fully eqaipped with water-cooling, drainage, 
and lead-lined oil drainage systems. These transformers 
are for 40,000 or 60,000 volt transmission, and are 
separated from the low-tension and high tension switch- 
boards by solid brick curtain walls, the cables being 
brought to the transformere through passages underneath 
the concrete floors and carried from them through over- 
head arches in the curtain wall, thence to the high-tenaion 
awitches, from which the wires will pass out of the 
building through specially designed windows. The build- 
ing itself is of pressed brick, with stone sills and Ludo wiel 
tile roof, and is entirely fireproof, except window frames 
It has a central monitor roof for light and offices near the 
front entrance, which is a door of capacity for fully loaded 
freight бага to enter far enough to transfer loads to the 
crane. Adjacent to this station has been built a stand-pipe 
50% diameter by 11610. higb, which is connected to the 
main water system, from wheel-pit to transformer station, 
and the flow of water from which is controlled by a motor- 
driven valve operated from the transformer station, the 
object of which is that in case of fire the stand-pipe can be 
cus out, and the two pumps at the wheel-pit, by working 
tandem, can raise the pressure of water to 120lb. at trans- 
former station floor line during the fire period. The 
fanction of this stand-pipe, however, is purely one of 
reserve in case of a breakage of the pumping and pipe 
systems supplying the transformers with water for cooling, 
in which event the stand-pipe capacity is estimated as 
being sufficient for 50,000 h. p. for 24 hours, or for 48 hours 
for the present station. In view of the importance of 
continuity of operation, this safeguard, although costly, was 
considered necessary ; indeed, speaking of the equipment 
in general, every effort was made to design the plant so as 
to obtain a maximum of reserve in cases of breakdown. 

Power-House Machinery—For bandling materials two 
50-ton four-motor electric travelling cranes were installed, 
whicb, by working with a carrier, can together handle 
practically 100 tons. These oranes operate with 125 · volt 
direct current, and have auxiliary five-ton hooks for fast 
service and light loads. The Sellers cranes, which are the 
ones here used, have, as a diatinctive feature, fixed drums, 
the carriage onl) travelling. The speed requirements with 
full loads were: main hook, 10ft. per minute ; auxiliary 
hook, 50ft. per minute; trolley travel, 25%. to 50ft. per 
minute ; and bridge travel, 200ft. per minute. The main 
turbines have twin draught tubes emerging into the sides of 
the pit immediately above the invert, and, owing to the 
great depth of water which there will be normally in the 
pit with the whole plant ia operation, not to speak of the 
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effect of back water during high water in the lower river, 
it was necessary to locate the turbines abont 47[t. above 
the invert of the tunnel, avd although air pressure ie 
equivalent to about 33ft. water head, it has not been found 
practicable to operate safely with more than 25ft. of 
draught tube effect, which necessitated some artificial 
means of cresting а pondage іа the wheel-pit with 
only & few wheels in operation The result was 
obtained by installing а huge regulating lift gate at 
the extreme lower end of wheel-pit, where connection 
is made with the tunnel], and operating the same by 
lift screws, overhead girder, and 85-h p. 195-volt direct- 
current motor (a second motor in reserve. The water will 
pass under the gate, and in order to resist the constant 
vibration very heavy cast-iron grooves grouted and bolted 
into the brick lining walls of the wheel-pit rest against 
masonry specially cut and built into these walls to receive 
the grooves, and the gate is equipped with an oiling system 
fed from a flexible piping. The 10,000-h.p. turbines are 
described as twin inward discharge, Francis type, operating 
at 250 r p.m. under 136ft. net effective head, and have 
solid bronz3 runners 50. diameter, and cylinder gates, соп. 
trolled each by four racks and pinions. The racks move 
on opposite sides of the pinions, so that one gate rises 
as the mate to it lowers, the whole movement for each unit 
being controlled by a connecting road from the Eecher. Wyss 
governor situated on the power-house floor. 

The revolving parts of a turbine and generator, and the 
shaft connecting them, are supported as follows: in addi- 
tion to the upward thrust on the lower runner, there is a 
balancing piston located immediately above the wheel case, 
and the piston for each unit is directly supplied with water 
from the forebay by a 12in. pipe, but as a reserve, in case 
of accident, there is also a connection with each penstock. 
In addition to this there is attached to each main 
shaft immediately beneath the generator a thrust bear- 
ing, capable, when operated with high-pressure oll, of 
carrying the whole weight of the revolving parts of a 
unit, which amounts to about 245,000lb. This bearing is 
fed from the oil chamber with oil, which is raised to a 
high pressure by a pump located immediately alongside on 
the thrust deck; after leaving the bearing the oil flows 
back to the chamber to be cooled, clarified, and pumped 
bask again to the thrust deck. The turbine shafts are 
hollow seamless cylinde:s 40in. in diameter, with weldless 
flanges, which connect by couplioge to nickel steel bearing 
shafts 14in. diameter, bored out 8in, at the various bear- 
inge and conneotione, there being two intermediate bearings 
for supporting the shaft between the thrust bearing and 
balancing piston. The main penstocks each consist of a 
lower cast-steel elbow in two sections, weighing 49 tons, 
which sits astride of the pit and carries the weight of the 
penstock and the water contained therein; above this are 
five straight sections of riveted pipe 10ft. 2/10. in diameter, 
having weldless steel flanges, and an expansion joint con- 
necting to the cast-iron mouthpieces in wheel-pit wall by а 
steel upper elbow. The calculated speed of the water with 
fall load on a unit is about 11ft. per second. Five units of 
7,500 kw. output each makes the present installation, but 
the plant is built for 11 such machines, the eleventh being 
counted a spare, and in order to increase the present output 
it will only be necessary to extend the power-house building 
and install such machinery as may be required. 

For supplying the various water-driven machines in the 
chambere, an independent water system has been installed, 
which consist of a 56in. riveted main with weldless flanges 
along the rack deck, fed from the canal by two 36in. and 
five 24in. vertical pipes. Of these one 56in. and two 24in. 
pipes are in the first installation. From this main, which 
is sub-divided by valves at various points, rising pipes enter 
the chambers, and after operating the machines, the water 
passes by draught tubes into the tailrace below. In one 
chamber is located an exciter plant making 125-volt direct 
current, which is used not only for excitation of large gene- 
rators, but for operating cranes, switches, various gate and 
pump motors, and lights, etc. This plant consists of three 
vertical direct-connected units of 332 h. p each, the turbines 
being single, spiral case, inward and downward discharge, 
running at 600 r.p.m. under 131ft. head, and controlled by 
Lombard governors. These units have oil bearings, sup- 
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plied with low-pressure oii from the oil chamber, and are 
each quite independent, so that any unit can run with 
the other two shut down for repairs. Iu a second 
chamber are located two pump units. Each unit consists of 
a horizontal turbine direct connected to a centrifagal pump 
of 3,000,000 gallons per 24 hours capacity. These pumps can, 
as before remarked, be ran in tandem in case of fire so as 
produce a fire pressure at the transformer station of 1201Ь., 
with a pressure at the pump of 2101. per square inch. 
The turbines are driven from the 356in. auxiliary main and 
discharge into the tailrace by draught tubes built into the 
brick wheel-pit lining, while the pumps draw their water 
from one of the 24in. supply pipes from the canal, and dis- 
charge by а 24in. pipe up the wheel. pit, and thence out and 
to the transformer station, a half-mile distant, by a 12in. 
water-main. In a third chamber there is a very com. 
plicated syetem of motor and Pelton driven Quimby screw 
oil-pamps, oil-tanks, filter tanks, and cooling tenks, all so 
interconnected as to produce necessary circulation, which 
consists, briefly, in there being two oircuits, one for low- 
pressure and one for high-pressure oil. The oil traverses 
from a machine back to the cooling and filter tanks, thence 
to the suction tanks, from which it is sgain pumped back 
to the machine. The high-pressnre oil is handled in the 
same manner, except that a special pump is located at each 
thrust bearing, and raises the oil pressure at these bearings, 
after which this oil also fl»ws back to the oil chamber to 
cooled acd clarified. In this chamber is aleo a specially 
designed Pelton-driven air-compressor, and in a chamber on 
the upper level adjacent to the main subway are located 
storage tanks of large capacity for storing oil, while a 
ure oil tank is also located in the roof of the power- 
oute. 
The main power house floor will contain only three items 
. of equipment — namely, the 7, 500 kw. generato:s, the 
turbine governors, and the main switchboard. So that the 
view from the visitors’ gallery will be one of extreme 
simplicity, as the armatures of the generators are external 
and stationary, and the governors are very innocent- 
looking machines in line with the generators, and not 
observable from the north end of the power-house. The 
generators are about 18ft. in diameter, with internal 
revolving fields, and deliver three-phase 25-cycle current 
at 12,000 volts, which was adopted in order to enable local 
distribution for several miles to be made without trans- 
forming. As these generators were both too large and too 
heavy for transportation, i& was necessary to have them 
completely assembled at the shops, then taken apart and 
packed in hundreds of boxes, and shipped knocked down 
to the works, where it took several monthe to rebuild thé 
fields and armatures piece by piece, there being, it is 
understood, 47,000 punchings in each armature. There 
are two subways just below the power-house floor, oné 
to the right being for cables and the main one to 
the lef; for cables and for the substructnre of thé 
main switchboard, which for each 50,000 h p. is about 
150ft. long. The subway itself runs the fall 600ft. 
length of the plant, and bas a series of chambers opening 
off to the left, one at each inlet breast wall, which will be 
devoted to miscellaneous purposes, such as location for 
small transformers, etc. The main switchboard consists of 
& lower part in the subway, made up of 'bus-bar compart- 
ments, divided up vertically by brick walls and horizontally 
by soapstone slaba, and containing motor-operated oil 
switches, and above the power-house floor the switchboard 
roper, from the gallery of which a full view of the power- 
ouse is had, and whicb is equipped with switches neci siary 
for fall control of the station. Cables leave the power- 
house by three manholes—one situated at each end and 
one at the west side—from whence they pass through con- 
duite, already described, either to the traneformer station or 
to Niagara Falle N.Y., to deliver current supplementary 
to that generated by the Niagara Falls Power Company. 
These cables are lead covered, 24in. diameter, and contain 
three. phase 19-strand copper conductors, each jin. diameter, 
which are insulated by paper and gum wrappings, the whole 
three being again insulated by similar wrappings beneath 
the lead covering. 
The ground for this plant was broken in September, 1901, 
although the tunnel and cofferdam had been nominally 
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commenced somewhat earlier, and water was turned into 
the forebay Nov. 9, 1904, the exciter chamber was ready 
for operation Nov. 24, 1904, and the first 10,000-h.p. unit 
Deo. 25, 1904 —while two 10,000-h.p. units were ready for 
operation Jan. 1, 1905. The third unit will be put in 
operation in & few months, and the fourth and fifth units 
during the summer of 1905, while the extension of wheel- 
pit complete, brick lined, and ready for the mschinery of 
the remaining six units should be completed during 1905. 
It will be appreciated that during this period Qaeen 
Victoria Park, with two other large and one smaller plant 
under construction, was in a etate of great chaos, and this 
is largely the case at the present time, but the companies 
are under obligations to place their respective areas in 
good condition as soon as construction is finished, and when 
this has been done the southern part of the park, which 
was always in a state of nature, will be vastly improved. 
The Canadian Niagara Power Company, in process of con- 
struction, filled in the foreshore of the river for about 
100ft. in width from the Horseshoe Falls southward for 
over half a-mile, and this will be also sodded and added to 
the park area. | . 

The principal contractors connected with the works were : 
James Barry, cofferdam ; Dawson and Riley, wheel-pit and 
canal; Queenston Quarry Company, arch bridge; A. C. 
Douglas, tunnel and portal; Wm. Grace Conipany, 
power-house; Brass Bros, transformer, station; Escher, 
Wyss, and Co., tarbine units Nos. 1, 2, 3; I. P. 
Morris Company, turbine unite No. 4, 5; General 
Electric Company, generators and main switchboard; 
Jenckes Machine Company, exciter turbines; Westing- 
house Electric and Manofacturing Company, exciter gene- 
rators; Canadian Ganeral Electric Company, transformers ; 
Canada Foundry Company, various lift gates, eto;; Hamil- 
ton Bridge Compsny, power-house steelwork; in addition 
to which a great many contracts were placed in Canada 
and United States for various pipinga, steel floors, smaller 
machinery, etc. The policy was at once establivhed of 
having continuous and thorough inspection in keeping with 
the rigid specifications and high class of work demanded, 
and a large number of inspectors were employed, who were 
located at the various manufacturing centres and on the 
works itself. As these men were all the best that could be 
found for the various classes of work being done, it 18 
believed that the results warrant the large attendant expen- 
diture. For mill material the Pittsburg teating laboratory 
did the inspection. 

For the complete study, design, and execution of sach 
an undertaking as has just been described the engineering 
department was necessarily somewhat complex, there never 
having been any chief engineer, either nominal or actual, 
the organisation being as follows: chief mechanical engi- 
neer, Dr. Colman Sellers; consulting hydraulic engineer 
until Dac. 31, 1903, Clemene Herschel; consulting engineer 
until March 1, 1904, W. A Brackenridge; resident engl- 
neer in charge of construction, Cecil B. Smith; electrical 
engineer, H. W. Back. Speaking generally, the designing 
was done under the direction of consulting engineer 
Brackenridge and by the designing staff of the Niagara 
Falls Power Company, in charge of A. H. Van Cleve, until 
March, 1904, since which time the writer aseumed Mr. 
Brackenridge's functions; but the liberal policy of the 
company was that all the main points of design were 
determined after fall discussion by the various engineers 
mentioned. 

Іа carrying on the work of construction the company 
allowed the writer fall choice of whatever staff was con- 
sidered necessary, and to employ also such inspectors in 
different branches as were needed. The chief assistants 
were as follows: principal assistant engineer, G. A. 
McCarthy ; assistant mechanical engineer, C. C. Egbert ; 
assistant electrical enginoer, G. E Brown; assistant engl- 
neer of wheel-pit and canal, Wm. Macphail ; assistant ong 
neer of tuonel, L. Sherwood. To these gentlemen the 
writer wishes to here tender his extreme appreciation of 
those qualities which made it possible to carry on such an 
extensive work with satisfactory results, and in that 
harmonious spirit which prevailed from the commencement 
of the work until the time (December, 1904) when the 
writer completed his engagement with the company, 
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THE L.G.B. AND ELECTRICAL UNDERTAKINGS. 


Government in this country is a mysterious matter, 
whether it concerns Imperial or local affairs. The latter 
is the concern of the moment. Broadly speaking, it is 
based upon the idea that those who pay the piper may 
call the tune, and it is difficult to improve upon that idea. 
That ides, however, is merely in the abstract; when we 
come to consider actualities the case is altogether different. 
Many good reasons can be assigned for the anomalies which 
exist, though some of these anomalies are so atrociously 
bad that no possible reason can be given for their existence. 
To follow the question of local self-government through 
all its phases would require an encyclopedia, hence 
we shall refer only to what concerns us at the 
moment. Legislation compels local authorities to do 
certain work, it permits them to do other work. Of 
late years, as our readers well know, local authorities have 
largely embarked in work of a trading or semi-trading 
character. If the authority likes to raise money by, say, 
increasing the rates so that the income from that source is 
always sufficient to meet the expenditure involved the 
Local Government Board have no finger in the pie, but if 
the undertakers want to borrow money—that is, to contract 
a loan—the Local Government Board has its say in the 
matter. Roughly, the course of procedure followed is that 
a majority of a council becomes convinced that it will 
be for the benefit of the constituency to embark in 
certain operations, say the installation of an electrical 
undertaking. This majority having carried their point in 
council, the matter is put into the hands of a committee. 
Investigation as to how the thing will be taken up by users 
is made, plans are prepared, the cost is estimated, the plans 
are submitted to the Local Government Board for approval, 
and sanction is also sought for the loan required. Assume 
for a moment that the very best advice is sought and 
obtained by the committee. The engineer who advises 
has to consider immediate requirements, and immediate 
fature requirements. Ho must look ahead, but not too 
far ahead. If he does the latter, and in his plans 
provides for а quarter of a century in advance, 
he is uncertain whether improvements will not come 
along before that period has more than partly elapsed 
to render nugatory a part or the whole of his design, and 
so he may saddie the authority with a huge expenditure 
that acts like a nether millstone round the neck of a 
drowning man. On the contrary, he may be too nervous 
to look enough ahead, and his designs may very soon prove 
defective because of their inflexibility to cope with the 
demands made upon them. Fortunately or unfortunately, 
just according to the man and from the point of view the 
matter is considered, many of the undertakings of local 
authorities have been installed under the condition of too 
little looking ahead, hence extensions and alterations 
have soon become necessary. Of course, extensions 
mean more expenditure and further recourse for the 
approval of the Local Government Board. The engineer 
is not always—indeed, not often—to blame in this matter, 
because the moment any section of a council suggests a 
certain course of action the opposition is up in arma, hence 
compelling a very close attention to what is spent, and too 
frequently partly spoiling the ship for a ha’porth of tar. 
So far we have touched upon the local authorities’ share of 
the business. We have now to refer to that of the Local 
Government Board's In the first place, it has to agree as 
to the suitability of the plans for the proposed work; 
secondly, to sanction the loan required. Generally, an 
Inspector of the Board makes a local inquiry to hear opinions 
for and against the scheme, and after due consideration of 
all that has been heard sanction is given or withheld. We 
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are not trying to devise a better system. We are not even 
criticising the system adversely, but after this brief history 
of the system we are going to condemn root and branch the 
view which seems to have lately taken root in the minds of 
some inspectors, that it is their duty to consider the question 
municipality v. company, or to base their decisions upon 
other phases of work that at the moment are not forward 
for consideration. The number of cases in which it is 
deliberately stated that inspectors are hardly considering 
the question upon its merita is becoming alarmingly great. 
Let us just refer to one or two. Take Torquay. In our 
issue of March 25, 1898, and p. 566 is this sentence: “Outside 
observers, however, while acknowledging that the engineer 
has made the best of the site at his disposal, are inclined 
to the opinion that, if the demand increases as the speakers 
expected, troubles about extension would arise from the 
constricted area.” Аб that time electric trams were not on 
the card. Since then they have come on—demand has 
increased, and extensions are wanted. Again, because of 
the constricted site, outeiders think no tinkering with the 
present station will be satisfactory. The Council were 
prepared to spend some forty odd thousand pounds on 
a new station elsewhere. The Joan required by the 
Council did not obtain the approval of the Local 
Government Board. The present question is as to its 
attitude regarding & smaller loan for some nine thousand 
for tinkering with the works upon this constricted site. 
A report of the inquiry elsewhere in this issue shows that 
the work contemplated would only tide over the demaud 
for a few years. The inspector suggested that the alterna- 
tive of selling the whole undertaking to the Dolter 
Tramway Company should have been considered. Now 
take Rochdale. Here the inspector took exception 
to the granting of borrowing power for the electricity 
works because the tramways were not financially suc- 
cessful. What that had to do with the inspector is a 
mystery. The tramway undertaking is a separate under- 
taking, though belonging to the Council. Then the 
tramways were in process of conversion, and the question 
of financial success or otherwise could not possibly be 
known. The electricity undertaking wanted a loan for 
extenelons to supply the trams at a price we are 
credibly informed would have paid the electricity suppliers. 
In the end the loan bas been granted, but we are told 
not till the Local Government Board had written the 
Rochdale Corporation suggesting the consideration of 
taking supply in bulk. Is that a suggestion that should 
emanate from the Local Government Board? Must we 
understand that the Rochdale advisers had not considered 
the point before giving their advice, and is it not a fact that 
even had the Corporation sold their tramway undertaking 
to a company the supply must have been from the elec- 
tricity works, because the feeders are designed and laid for 
that purpose, or all that expenditure wasted ? In view of 
the above facts, and of troubles over loans at many other 
‚ places, we question how far the opinions expressed at 
these inquiries are those of the Local Government Board 
and how far they are the personal and, in our opinion, 
mistaken view of the gentleman occupying the inspector's 
chair as to the scope of his powerr, 


CORRESPONDENCE. 


„One man's word is no man's word, 
Justice needs that both be heard." 


N.ER. ELECTRIFICATION. 
SIR, —As several misleading reports have appeared in 
various newspapers with regard to the fire at the North- 
Eastern Railway Company's transforming station on Satur. 
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day night last, we beg to give you below a copy of the 
official report of the occurrence supplied to the local Press 
by the North-Eastern Railway Company : 

“The North-Eastern Railway transforming station at 
Wallsend, at which & small fire occurred on Saturday night, 
was running again first thing yesterday morning, though 
this was not necessary to enable the trains to run, as these 
were running from the other sub-stations an hour after the 
breakdown, and as soon as the cause of the trouble was 
discovered. The total time of failure of the train service 
was about an hour. The accident at the transforming 
station at Wallsend occurred in the following manner: 
The contractors to the railway company for the erection 
of the sub-stations were making preparations for some 
final tests on the machinery which they had supplied. 
In order to carry out these tests they erected some tem- 
porary cables. Daring the progress of preliminary teste 
these temporary cables fused and set fire to several other 


cables which were used for feeding the railway. The 


actual damage by the fire is insignificant, and none of the 
machinery was burnt in any way. The train service would 
not have been delayed even for an hour if it had not been 
that, unfortunately, the telephone box was the chief thing 
that caught fire, and could not be used. It was rumoured 
on Saturday night that the fire had occurred at Carville 
power station, but this was incorrect."— Yours, eto., 

M. SHORT, Secretary, 
(For the Newosstle-upon-Tyne Electric Supply Company). 


COLNE AND TRAWDEN LIGHT RAILWAYS. 


SiR,—In your issue of the 20th inst. you refer to the 
above company’s undertaking under the title Nelson 
Light Railways,” and say, "the Burnley Corporation run 
through care, and now that the Colne and Trawden Light 
Railway Company have completed their lines the Nelson 
Corporation have again approached the company with a 
view to inter-ruoning.”” So far as the Colne and Trawden 
Light Railways Company having completed their lines, the 
statement is not correct, as there is still a section of 
railway incomplete, but it is under construction, and with 
favourable weather and circumstances it should be com- 
pleted within the current year. Kindly correct the 
statement in a future issue — Yours, eto, 

J. Н. RHODES (the Company's Engineer), 


A PLEA FOR ENLIGHTENMENT. 


SIR, —It seems to me time is ripe for a discussion on the 
relative merits of the different types of tramcars now in 
vogue. The tendency in this country since electric traction 
was introduced to increase the carrying capacity per car 
has been very marked, but it is open to question whether 
there has been a proportionate gain. Is not the two-denk 
covered-top monstrosity of to-day rather a huge mistake? 
True, the éarning capacity of this type of car is greater 
than that of the single-decker during periods of maxi- 
mum traffic, but the extra deal weight which is 
involved at all times tends to balance matters. More- 
over, increased initial expenditure is necessitated by 
the use of these heavy cars. The rails must be heavier in 
proportion, and the whole permanent way of more solid 
construction. Then there is the extra wear and tear of the 
track to be considered, and the greater stresses which the 
car trucks are called upon to withstand, not to mention 
the increased vibration and consequent noise due to con- 
centrated weight at yielding joints. It is significant to 
note that Continental engineers have not followed this 
country's lead. Oa the contrary, they have, for the 
most part, adopted a type of motorcar differing 
little in size from the single-deck horse cars dis- 
placed, the necessary extra seating accommodation during 
periods of heavy traffic being provided by trailers. 
Tbus the carrying capacity of their systems can be varied 
within wide limits without altering the frequency of the 
service. At the same time it muet be admitted that these 
small single-deck motorcars and trailers entail the provision 
of increased car-shed accommodation, and more of them 
нае to deal with a given number of passengers, 
the cost of the rolling-stock is also greater. I have 
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had no experience with the two deck covered-top type of 
car, and, therefore, venture to ask those of your readers 
who have had opportunities of comparing the results 
obtained in actual practice to state their conclusions. A 
little more ventilation of the sabject would certainly be 
widely appreciated. Many, I feel sure, like myself, are 
open to conviction that the two-deck, top-covered type of 
car is well suited to the conditions here prevailing, but 
lack reliable data on which to base their judgment.— 
Yours, eto., DUBIOUS. 


ELECTRICAL FURNACES—MOISSAN. 


The electrical farnace which attracted so much attention 
at the Olympia Exhibition is, as was announced last week, 
to be used for educational work at Glasgow. The illustra- 
tion which we give of this furnace herewith will remind 
our readers of the Marryat and Place interesting experi- 
mente, For this furnace a special 200-kw. service was laid 
to the exhibition. For most of the experiments shown a 
current of 50 amperes is sufficient, but for some as much as 
1,000 amperes 200 volts is employed. The furnace is of the 
Moissan type, and permits of easy modification in various 
ways for different classes of experiment. The lining is of 
magnesia and carbon, and is renewed daily, The electrodes 
are of rotind carbon, 2in. by 36in, and a convenient 
arrangement of the holders allows the arc to be instantly 
extended from contact to 14in. Temperatures can be 
obtained up to 4,000deg. C. (7,232deg. F.), at which point all 
known substances volatilise, A Féry pyrometer hae been 


fit ted up for checking the temperatures between 1,600deg. 
. and 4,000deg. C. A feature of this type of furnace is the 
ellipsoidal roof cavity, which acts as a reflector, condensing 
the heat rays from the arc upon the crucible below. Even 
though the roof may be fusing rapidly, the fused material 
runs down the sides, and does not drop into the crucible, 
and the shape of the reflector remains the same long enough 
for the experiment to be performed. 


GLASGOW LOCAL SECTION OF THE INSTITUTION 
OF ELECTRICAL ENGINEERS. 


The Glasgow Local Section of the Institution of Elec- 
trical Eogincers had their fourth annual dinner in the 
Grosvenor Restaurant on Friday, Oct. 27. The chairman, 
Mr. J. M. M. Munro, presided over a company numbering 
fally 200. There were present, among others, Sir John 
Ure Primrose, Lord Kingsburgh, Sir John Shearer, Dr. 
Murray, Prof. Magnus Maclean, Ex-Bailie Mackenzie, 
Mesere. Neil Munro, W. W. Lackie, R. Kaye Gray, Wm. 

Wallace, LL D., G. C. Lloyd, W. C. Warden, W. R. 


Copland, James Alexander, Thomas Wright, E. H. Parker, 
F. A. Newington, Colonel Young, eto. 

After the usual loyal toasts, the CHAIRMAN oalled upon 
Sir John Shearer to propose The Imperial Forces.” He 
said that in the modern battleship practically all the 
machinery was electrically controlled. In spite of the 
many critics that their army had, he was sure that what 
had been done in the Peninsula and at Waterloo would be 
repeated if the occasion ever arose. He thought that if 
the Volanteer forces were to be efficient, the Government 
was in duty bound to see that adequate finances were forth- 
coming for that purpose. He did not think that сопесгір- 
tion was necessary, but they should have a system of 
compulsory training. 

The tosst was coupled with the name of Lord KINGs- 
BURGH, who, in reply, sald that he expected to find tbe 
Glasgow Local Section а small and struggling body, and 
was agreeably surprised to find himself in such a large 
assemblage, composed as it was of gentlemen who seemed 
to be very successfal in their profession. He himself was 
an old member of the Institution of Electrical Engineers. 
He remembered readiog an article in his youth in which 
the idea of getting power for industrial purposes from 
electricity was denounced as preposterous. He was told 
that Liebig bad ssid so. No; it was Bunsen that had said ao, 
and he had proved conclasively that electricity could never be 
commercially successful because zinc cost so much a pound. 
With regard to the toast, he was reminded that the first 
invention in the way of electricity was offered in 1816 by 
Ronald to the War Office of the day. It was an electric 
telegraph, but the reply of the War Office was that a tele- 
graph was of no use in times of peace, and in war the 
semaphore was quite sufficient for all practical pur- 
poses. What had they come to now! What 
changes had taken place in the battleship during 
the last 100 years. What would Nelson asy if he 
could be asked to step on board a modern warship ї 
The pene did not thiok he would care for it 
at all. 

Ex-Bailie MACKENZIE, of Edinburgh, in proposing 
the “ Lord Provost and Corporation of Glasgow, 
said that while the various undertakings of the 
Glasgow Corporation were the objects of admira- 
tion and even envy, he could not endorse some of 
the proposals which had been recently made, such ›в 
the purchase by the Corporation of a few coalpit’, 
some quarries, and some brickfielda. He was glsd 
these proposals were only supported by 13 ard 
opposed by 35. They hoped that something would 
be left to the individual to do besides paying rater. 
There was a danger that if they had 15,000 to 
20,000 Corporation employés with votes, such voteis 
might some day return men to the Council who 
would give them the highest wages for the minimum 
of work. It had been proposed that the Corpore- 
tion should take over the public-houses. There would 
„е no want of deputations then, for the members of 
the Town Council would need to see thst the liquors kept 
in stock were of the proper quality. 

Sir JoHN URE PRIMROSE, in reply, said that if the 
Corporation were to be precipitated into what was desig- 
nated as a works committee to undertake all contracts, then 
they opened the possible door of Tammany, they limited 
individual effort, and inaugurated a system of collectiviem 
that was not progress, but the destruction of progress. They 
would be well advised if they saw that they had men in the 
Town Council who recognised that they had an orbit of 
administration, and that did not include the carrying out «f 
contracts which, in bis opinion, a governing body should 
never undertake. He had been entrusted also with tte 
duty of pronosing the toast of “The Institution of Electrical 
Engineers.” He would take the opportunity of warnirg 
them against one of the drawbacks of competition—the 
danger of sacrificing durability and the margin of safety 
to the demand for cheap work. They should try to estab- 
lish and to justify public confidence by making all their 
work thorough, even though they lost an occasional contract 
thereby. 

Mr. R. KAYE GRAY, of the parent institution, in reply, 
said that the President of the Inatitution of Edeotrical 
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Engineers was unable to be present, as he bad just returned 


The last pages are devoted to traction supplies of every descrip- 


from South Africa. The president-elect also regratted his | tion for the overhead system. 


inability to be present with them. He thought the elec- 
trical industry in Glasgow was greatly indebted to the 
liberal spirit with which electrical enterprise bad been 
treated by the Corporation. He had to propose the toast 
of * The Glasgow Local Section,” which was recognised by 
the Council in London as one of the best local sections 
The papers sent in by its members were generally of a high 
order, and the Council had recognised their merit by award- 
ing premiums for the best of them from year to year. He 
hoped that the Glasgow Section would rsevere in its 
endeavour to form a students section. ey were aware 
that their Institution had & membership of 7,500, and 
surely it was very gratifying to know that such a large 
namber of men should find employment in their profession 
in their restricted island home. 

Mr. J. M. M. Munro, in reply, said that while hitherto 
they had bad no lack of papers, he would like if everyone 
connected with the section would send in a paper to the 
secretary at the earliest possible moment. As the field of 
electrical engineering widened with the progress of science, 
until it seemed as if it would include everything that man 
may know of Nature and everything that he can accom- 
plish in making use of the forces of Nature, it was obvious 
that they could accept compliments only in s spirit of 
humility, but that spirit, like another spirit with which they 
were famillar with in Glasgow, should not be taken in a 
form which paralysed, but in a form which stimulated. 

Songs, etc, were contributed during the evening by 
members of the company. 


TRADE NOTICES AND NOVELTIES 


Engineering Supplies. 


The new catalogue (Section E) of engineering supplies 
reoently issued by the General Electric Company, Limited, 
Queen Victoria-street, E.C., deals with electric fans, blowers, 
small motors, motor starters, transformers, portable electric 
drilling machines, pumps, aocumulators, traction supplies, etc. 
The pages devoted to small motors will be found especially 
useful, particulars of both continuous and alternating current 
types being given, also of small motor transformers for 
voltages varying from 100 up to 500. Fall particulars 
and dimensions are given of several types of motor- 
starting rheostats to suit practically any condition of 
working. We have selected the firm’s standard pattern with 
automatic no - voltage release for illustration herewith. 
Another item worthy of attention is the portable electric 
drilling machine, various patterns of which are illustrated, 
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G. R C. Standard Pattern Motor - Starting Rheostat, with 
Automatic No-Voltage Release. 


one being shown with flexible shaft. Polishing and grinding 
machines are also shown; these can either be fixed to the 
wall or bench. A pattern fitted with flexible shaft is also 
included. Accompanying is an illustration of this. Among 
the further contents of this catalogue are particulars and illus- 
trations of reversible automatic lift controllers, including push- 
button controllers. The latter apparatus can be arranged for 
any number of floors, and dispenses with the lift attendant. 


Verity's Specialities. 


Accompanying are illustrations of the Aston-Worsley auto- 
matic clutch and contact. This device is designed for the easy 
manipulation of arc lamps suspended from brackets or lofty 
ceilings, so that by means of a winch and suspension cord they 
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The Aston-Worsley Automatic 
Clutch and Contact, showing 
the Top and Bottom Con- 
tacts about to engage. : 


The Aston-Worsley Automatic Clutch 

. and Contact, showing the Clutch 
and Contact in use, the weight 
being taken off the cord. 


may be lowered to the ground to be trimmed and hauled up 
again into position without an unsightly festoon of cable. The 


contact gear is made to support & weight of over lcwt., and is 
80 arranged that when hauled up into position the whole weight 
of the lamp is taken off the cord and supported by hooks pro- 
vided in the gear. 


The latter, it will be seen, consists of two 


G. E. C. Polishing Machine, with 
Flexible Shaft. 


parts—the upper part with a hooded dome, from which the 
supporting hooks depend, and the lower part on to which the 
lamp is attached. All the movable parts are contained on this 
lower half, so that should anything go out of gear at any time 
it can be lowered for attention at ground level. The device 
for hooking is very simple, consisting of two large hooks, 
which by gravity come into contact with two other hooks 
hanging from the top part, and a small catch-piece which is- 
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loosely fixed midway between the two movable hooks. This 
catch-plece only comes into play when the lower part of the 
contact gear is hauled up into position. When the gear is 
required to be lowered, a slight turn of the winch in the direction 
of hauling up is made, and then the hooks disengage, and the 
lamp or other article can be lowered to the ground. The con- 
tacta are specially large, and are of the plug type and self- 
cleaning. A neat cylinder effectively protects the gear from the 
weather. There are no springs or delicate parts in this gear to 

et out of order. The manufacturers are Messrs. Verity's 

imited, of Aston, Birmingham, and Deansgate, Manchester, 
from whom we have particulars also of their various arc lamps. 
These include the Aston-Worsley enclosed type, which we 
understand has already established a good reputation, although 
quite a recent introduction. 


Catalogues, etc., Received. 


ExcLosED Arc Lamps.—The British Thomson-Houston Com- 
pany, Limited, Rugby, have recently issued a new pamphiet 
dealing with their several types of enclosed arc lamps for con- 
tinuous arid alternating current circuits. The good qualities of 
these lamps have won for them an extensive demand, as is 
apparent from the illustrations included of a few installations 
put up. 

Егество-МерсАІ, APPARATUS.— The General Electric Com- 
pany, Limited, Queen Viotorla-street, E. C., are issuing a neat 

ttle рар containing particulars and illustrations of some 
of their electro-medical apparatus for hairdressers, chiropodists, 
manicurists, etc. 

NovzrLry.—From the last-mentioned firm we also have 
samples of an attractive little novelty which they have сри 
out to advertise their ** Robertson" Wytelite lamps. It es 
the form of a whist-marker, and should be widely appreciated 
by lovers of the game. 


FORTHCOMING EVENTS. 


FRIDAY, Nov. 3. 
Junior Institution of Engineers. —At 8 p.m. (at the Westminster 
Palaoe Hotel), penni address by Mr. Dagald Olerk, M. I. O. E., 
on The Problem of the Gas-Turbine." 


Dr. Gisbert Kapp. —At Imperial Restaurant, dinner. 
SATURDAY, Nov. 4. 


am Electric Club.—At 7.50 p. m., El ectrio Furnaces, 
by Mr. J. Н. Stanabie. 


Monpay, Nov. 6. 
Society of Engiueers.—At 7.50 p.m. (United Service Ius itute). 
„The Metallic Preservation and Ornamentstion of Iroa and Steel," 
by Mr. Sherard Oowper-Ooles, 


Turspay, Nov. 7. 


Institution of Civil .—At 8 p. m., inaugural address by 
Sir Alexauder Binnie and presentation of awards. 


Tuurspay, Nov, 9. 

Institution of Electrical Engineers.—At 8 p. m., installation of 
president (Mr. J. Gavey, O.B.), who will deliver his insugural 
address. 

Fray, Nov. 10. 
Soolety.—At 8 p.m., ''Temperature and Efficiency of 
Thermal Red ation, by Mr. J. Swinburne ; ''Note on Constaot. 
Deviation Prisms," by Mr. T. H. Blakeeley. 


Institution of Civil Engineers.—Nov. 14, at 8 p.m., '' Waterways 
in Great Britain, by Mr. J. A. Saner, M. I. O. E. 


APPOINTMENTS VACANT. 


Electrician, Burnley Union. Wages, £2. 2s. per week. Applica- 
tions by Nov. 15. 

Premium Pupil, Electricity Works, Oarterbury, 
ment in last issue. 

Switchboard Attendant, Southend Town Ooutc'l electric ty 
works. Sslary, £1. 1s. per week. 

Assistant Lecturer and Demonstrator in Eleotzical Enginoer- 
ing. Leols Univereity. Salary, £175 s year. 

Wireman for electric light and power plant. Applications to 
Вох 29, Electrical Engineer Office. See advertisement. 

Representatives for an electrical contracting firm. Applications 
to Box G 55, Electrical Engineer Office. See advertisement. 

Canvasser for a firm of elestri:sl contractors in London. Applica- 
tions t» В х No. 514, Electrical Engineer Office. 8:0 adveit/semcnt. 

Shift Engineer, Londo: etstion. Salary to commiuc:, £2 per 
week. Applications to Box 574, Sell'a Advertising Offices, London, E О. 

Representative, South Wales district, for the sale of direc: ard 
alternatirg motors. Apply, Вох F. Z., Electrical Engineer Office. Sve 
advertisement in last issue, 


See advertise- 


TORQUAY EXTENSIONS. 


Second Local Government Board Inquiry. 


On Tuesday last Mr. H. Ross Hooper, C.E., conducted a 
Local Government Board inquiry at Torquay into the applica- 
tion of the Town Council for sanction to borrow £9,500 for the 
extension and improvement of the electrio lighting and power 
station on Beacon Quay, with the object of providing additional 
current for the working of the tramways. Mr. Percy T. Pearce 
(Plymouth), instructed by the town clerk (Mr. F. 8. Hex), 
appeared fur the Corporation. 

The Town CLERK estimated the population at from 54,000 to 
35,000, and the annual assessable value £179,573. The balance 
of outstanding debt was £532,888. Under the local Acts the 
Council were entitled to deduct loans to the extent of £275,251. 
The amount to be calculated in respect of two years’ assessable 
value was £257,637, thus leaving the margin of borrowing power 
in favour of the Corporation £101,509, with £71,909 in the 
sinking fund. The total of the rates from 1904-5 was 7s. 6d. 
in the E, and from 1905.6 it was 7s. 5d., showing a decrease of 
ld., which represented £690. For the repayment of the loan 
of £9,500 he asked for the longest ‘period that the Local 
Government Board would allow the Corpo The usual 
period was 25 years. 

The IxsPEcTOR said the period of repayment was likely to be 
somewhat under 25 years, as only expenditure upon plant was 
being proposed, and it was not to be that plant would 
last a quarter of a century. Referring to the present inquiry, 
the inspector said it was more or less the outcome of the 
inquiry which he held in January in connection with the pro- 
posed scheme of constructing a new electrical station at an 
estimated cost of £42,000. He took it that the matter had 
been reconsidered, and that the result was the present suggested 
loan of £0,500 for utilising the present station. He wanted to 
be quite sure that the Corporation had in view only the one 
object of making money for the ratepayers, that 16 was not a 
question of any sentiment, but one of plain, hard business, and 
that 16 was a matter of absolute indifference to the Corporation 
whether they provided the current or not, unless they were 
assured that the undertaking would in every sense be а sound 
business enterprise. 

Mr. PEARCE remarked that under the Tramway Act an 
obligation to supply current was imposed upon the Council. 

The Inspector asked if Mr. Pearce referred to the agreement 
which the Council required the Dolter Tramway Company to 
enter into with them for the supply of the current. 

Mr. Pearce replied that he was referring to the section of 
the Act bearing on the point which im an obligation on 
the Council, and which was accepted by them in the belief that 
it would be beneficial to the ratepayers. It was, perhaps, а 
mutual obligation which was created by the Aot, instead of 
imposed. Negotiations between the Dolter Company and the 
роо had been going on for а very considerable time. 
Both parties had been anxious, as far as possible, in considera- 
tion of the interests which they severally had to study, to carry 
out in a reasonable and proper spirit the provisions of the Act, 
which gave rise to the necessity for the present application. 
The scheme in principle was approved by Mr. Manville (of the 
firm of Kincaid, Waller, Manville, and Dawson), who, after 
working out the same very carefully, would state that, if carried 
out, it would yield an annual profit of £640. Under 
these circumstances the Corporation asked for sanction of 
a scheme which would enable them to discharge their 
obligations and at the same time give them an opportunity 
of securing a very profitable daytime consumer, with a 
result which would be very advantageous to them in 
every respect. The matter was one of very great urgency. 
The Corporation were very desirous that everything should be 
done to enable the Tramways Act to be carried out to its 
legitimate end, but they could not discharge their obligation 
satisfactorily unless they could expend the sum asked for to 
enable them to cope with the demand that would be made under 
the Act of Parliament. 

Mr. MANVILLE stated that he had been appointed by the 
Corporation to carry out the extension works, assuming that 
the loan was granted. He produced detailed estimates of the 
new plant that would be required, and said that when the out- 
side sections of the tramways were eventually completed the 
profit from the supply of current would probably increase from 
£640 to £1.100 or £1,200 a year. 

The INsPECTOR subsequently referred to the fact of the 
Dolter Compauy having offered to annul the agreement and to 
supply the current themselves, and also to take over the whole 
of the electricity works. Therefore, as far as the legal position 
was concerned, the agreement did not now exist. 

The Town CLERE, however, said this was not the case, and 
proceeded to explain how the Dolter Company's propoals were 
recelved by the Council. 

The INsrECTOR said the question was whether it was possible 
that the present station could be so altered as to supply all the 


ration. 
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current that would be required for the tramways when con- 
structed. The firet section was 44 miles, and then another 
44 miles could be laid down. 

The Town CLERK said the Corporation could reserve thelr 
consent to the second 44 miles. The Dulter Company had 
power to construct 84 miles, and the Corporation had under- 
taken to supply current for the whole, with certain reservations 
as to routes and when they should be commenced. 

The INsPECTOR said the Corporation could not unreasonably 
withhold their consent. There were 81 miles of tramways to be 
oonstruoted—44 on the consent already given, and 44 on con- 
sent to be given when they had seen the working of the first 
section. The first lines of tram ways refers to 44 miles, but Mr. 
Manville was making provision for the 84 miles. 

Mr. MaNviLLE : That is so. 

The INsPECTOR: What position would the Corporation be in 
if they failed to supply the current. 

Mr. ManviLLE : There would be a penalty. 

The Town CLERK, reverting to proposals received from the 


Dolter Company, explained that the comp ny offered to provide 


their own electricity station on certain conditions, one of which 
was that they should be allowed to run the trams along Torbay- 
road, and should not be required to have their car-sheds on the 
оао site in Upton Valley. 

he INsPECTOR asked if the Corporation had considered the 


point from its financial position, so that they oould say that 
There could be 


what they were now doing was for the best. 
no doubt that the agreement to supply the current to the tram- 
way company was made by the Corporation without any regard 
to their financial position. 


agreement, which they desired to have embodied in the Act, 
was not such a very favourable undertaking for them after all, 
and that the benefits were extremely doubtful. 


The Town CLERK said with the information then before the 
Council they were under the serious impression that the price 


they were going to receive for the current would be a very good 
paying one. 


he INSPECTOR observed that it was no good making a general 
statement on that score ; these were technical matters. It was 
enough that what was proposed would not have the profitably 
ае tory results that the Council anticipated. What became 
of the other proposals uf the Dolter Company, as to taking over 


the whole of the electricity undertaking and working it on a 
profit-sharing basis? Were these proposals ignored ? 

The Town CLERK replied that they were not. 
could not come to a conclusion in the tirst point until they had 


Mr. Mitchell's figures before them, and those of the expert 
(Mr. Manville), whom they had consulted, to see whether, as 


had now been shown, the scheme would show a profit. 


The Inspector : The question is whether the other proposals 


would not have shown more profit. 


The Town CLERK sald the question of profit-sharing was not 


entered into. All three proposals were considered, but only one 
was dealt with and adopted. 

The Іхврестов said before considering Nos. 2 and 3, the Oor- 
poration decided to have a report on No. 1, and when they had 
that they considered it sufficiently satisfactory, without con- 
sidering Nos. 2 and 3. However, in the absence of any 
seriously-considered proposition, he did not see how thls could 
be taken farther. 

Mr. PEARCE contended that, because the Corporation agreed 
to the first proposal, it could not be said that they did not do 
their duty in regard to the other two proposals. 

In reply to a question, Mr. MANVILLE said the plant now 
proposed to be put in the electricity station would carry them 
on for three years. 

The Inspector : What will be the position then ? 

Mr. MaNvILLE : І don't know. 

After further evidence and speeches on both side, the 
INsPECTOR remarked that it seemed clear that the Curpora- 
tion bad made for themselves serious difficulties by entering 
into an agreement without really considering the financial 

osition they were in to carry it out. That agreement, which 
und them to supply current, was made when the Act was 
passed, because they thought they were getting a very good 
thing. Many of the difficulties that had arisen appeared to be 
due to the Corporation entering into an agreement to carry out 
works for which they had no power and no sanction to raise 
money. There was an Insufficient appreciation on the part of 
the Corporation of their financial position ; they were not in 
a position to meet the agreement, and hence the difficulties that 
had arisen during the last 12 months. 

The Town CLERK asked that the Local Government Board 
would convey their decision as quickly as possible, having 
a cds to the urgency of the case. 

e INSPECTOR said he would do the best he could, but he 
had several other applications which were represented as of 
equal urgency. There could, however, be no harm In asking 
for tenders to save time. 

[We are indebted to the Western Morning News for the report 
of the inquiry from which the above is abstracted.— ED. E. E.] 


If they had regarded it from the 
proper financial pomi of view, they would have found that the 


The Council 


PHYSICAL SOCIETY. 


At a meeting of the society on Oot. 27, Prof. J. H. Poynting, 
F. R. ., president, in the chair, 

A paper on Tue Theory of Phase Meters,” was read by Dr. W. E. 
SUMPNER, Phase meters sre instruments of the dynamometer type 
for indicating the phase relations of the currents and potentials in 
alternating-ourrent oirouits. With few exceptions, they are made 
for use on maltiphase circuits. Such instruments ocneist essentially 
of two sets of coils, of whuh опе set is fixed, and the other forme a 
single moving system which is not provided with any form of control, 
The currents in one в›$ of coils are determined by the voltsges of the 
main circu ts, while those in the other eet aie produced by the 
circuit currents. With rare exceptions the magnetic circuits of phase- 
meters are air circuits, containing no iron, so that the magnetic 
fields associated with them are weak, and the instruments in ооп: 
sequence are of somewhat delicate construction. There, however, 
appears to be no reason why the use of iron should be avvided in these 
instruments, and the au.hor shows in the paper that the theory of the 
instruments is the same whether they oon. ain iron or not, and how- 
ever the œ ils may be srranged ; that they can be calibrated by direct- 
current methods, although for use on alternating-current cirouite; and 
that a new type of instrument, containing iron, conforms to the theory 
given. Іа al the cases considered, it is assumed (1) that the induc- 
tion density at any roint to the current, A, in a fixed coil is repre- 
sented by AF, where A is the inetentareous value of the current, A, 
and F is a quantity dependent merely on the ooil and the position of 
the p^int considered ; and (2) that the ww of superposition holds— 
viz, B= AI Fı + A, F,+ A, F,, where A, A:. A; are the currents in the 
three fixed coris, and the quaatities F are tuactions of the position of 
the point corresponding to these fixed coiis. The author shows that 
these assumptions hold good even when the paths of the lines of forve 
lies partly throogh (su.tably laminated) iron, and it is neoeseary to 
consider the effeob of varying permeability and hystercs's, The main 
results of the investigation are: (1) Phase-meters for multiphase 
circuits are all «qually accurate on balanced loads, provided they have 
been correctly calibrated and poseess no faults due to purely 
mechanical causes. Their accuracy is not effected by variations in 
wave form or in current frequency. The calibration of the scale is 
affected by the number of coils need in the instrument, by the ratios 
of the ampere · turns used with these coils, by the distribution of the 
windivgs, and by the magnetic nsture and properties of the magnetic 
circuits, dl if these contain iron; but the acqnracy of the 
indications is not dependent upon any of these considerations, if the 
working of the instrument is satisfactory from a mechanical point of 
view, (2) Phase-meters can be simply and accurately calibrated 
for balanced loads by means of a direct-current method of test, (3) 
The error of phase- meters on unbslanoed circuits is generally serious 
for loads which are badly out of balance. The error, like that of a 
wattmeter, increases rapidly ae the power factor of the load diminishes. 
It can only be reduced at the expense of complication in the instru- 
ment, by increasing the number of coils used in the fixed апа moving 
systems, and by arranging the coils and magtetic circuits to be 
symmetrical in regard to one another. If the trae power factor of the 
load is cos ф, the reading of the instrument is 


008 $ +0 sin ¢, 


where 0 isthe phase error due to the unbalanced load, and is the 
roduct of two factors, one of which is the maximum value of 6$ 
etermined by the smcunt the load is out of balance, and the other 
may have any value between +1 and — 1, and determines whether the 
instrument reads high or low. 

The Secretary read a letter from Mr, A. RUSSELL referring to one 
of the fundamental assumptions made by Dr. Sumpner. The etic 
force, B, at any point on the conductor of the moving ooil been 
represented by A, FI ＋ A, FZ As F, where Fi, Fa, and F, were cone 
sidered constant. The instantaneous value of the magneto force ab 
any point was the resultant of the three megaetic forces, Ei Aj, 
ka Az, and , А,. acting in fixed directions at that point. At any 
instant, therefore, 

B =k A, оов фу +, Ау соз $,-- ky А, оов Ф, 

where фу, Gz and $,are the angles between B and Ei Ai, E, А,, and 
* A,. Аз Ay, A,, and A, are notia phase with one another, the direc- 
tion of the resultant meguetio force is continually altering, and thus 
$1, фа, and фу are functions of the time, Hence also the suthor’s 
factors, FI. F,, and F., are not constauts but functions of the time, 
and thus the conclusions arrived at in the paper must be modified, 
Dr. Sampner’s methoi of calibrating by means of direct currents was 
ncvel and valuable, but little confidence could be placed in the readin 
of phase-meters when the applied waves of potential difference did not 
follow the hsrmonio law. 

Mr. A. CAMPBELL, referring to the stepped nature of one of the 
calibration curves obtained by the author, asked if the use of a 
amooth-core instead of a channelled опе would result in a smoother 
curve, 

Mr. К. EDGECTMBE expressed his interest in the paper, and said it 
wae valuable because phase-meters were comirg into general use and 
the literature on the ап! jact was sms]. Dr. Sumpner had stated in 
his peper that previous theories had neglected the queetion of the 
ou rente being unbalanced, but he pointed out that Panga in 1902 
had deecribed power factor indicators aud showed how they could be 
used with unbalanced loads. It was important to define exactly what is 
mean‘ by average power factor. The author had given a mathematical 
definition, but a sinpler definition would be that the average power 
factor is that quantity which multiplied by the phase voltege and 


nt sum of the three currents gives the total power supplied to the 
ine. 


A disadvantage of power-factor indicators was the difficulty of 
testing them. 
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Mr. W. DUDDELL asked if the author had assumed that the three 
voltages were in zymmetrioal phase relation, and pointed out that in 
practice diff rences of as much as 10deg. might oocur. 

Dr. Вомрхев, in reply, said that ia the proof of the paper B was 
nob the maximum fl 1х but the ¢ff.ctive part of it, that at rig it angles 
to the direction of motion of the conductor. He was aware that it 
was possible to obtain smoother curves, and had psrtislly done it by & 
suitable distribution of windirg giving a gra du ally varying flux. In 
reply to Mr. Daddell, he said he had assumed equal volto ges and equal 
phase relations. 


PERSONAL. 


— 


Mr. Theodore Rich, lately with Bruce Peebles and Co., and also 
well known as an officer in the Electrical Engineer Volunteers, has 
taken up а position in the Soudan Public Works Department, Mr. 
Rich carries the best wishes of many friends both in London and the 
provinces. 

Mr. W. J. Bache, late city electrical engineer at Gloucester, and now 
electrical engineer for the borough of Oheltenham, was lash week 
presented with a self adj ns ine reading chair, handsomely upholstered 
aud with suitably inecribed plate, by the combined et. ffs at the works 
and the guildhsll, The presontation was made by Alderman James 
Fielding (chairman of the Е eotrioity Supply Oommittee) in the 
presence of the town clerk (Mr. G. Sheffield Blakeway), the city sur- 
veyor (Mr. R. Read), aud a large number of the members of the staff 
and others. 

The governing bey ot the Battersea Polytechnic have appoiated Mr. 
E. G. Tottle, M. I. M. E., to the post of superintendent of the drawing 
office and workshops in their department of mechanical engineering. 
Mr. Tottle has had considerable experience ae mechanical and elec- 
trical engineer both in workshops and drawing offices, and has been 
for some years sap»rintendent with an important firm of engineers and 
pintipg.machine makers. He is at present on the teaching staff of 
the Ohiswiok Polytechnic and the Welcome Institute, Deptford. 

Мг. Francis H. Davies is leaving the Westinghouse Oo. to take up 
an appointment in the electricity department of the Sb. Marylebone 
Borough Oouncil. 

We noticed last week the appointment of Mr. R. Hugh Seabrook, 
of Barking, as electrical engineer to the West Ham Corporation, and 
we understand that he will take up his duties at the end of this month. 
Mr. Seabrook is an associate member of both the Institution of Elec- 
trical Eogineers and the Institute of Mechanical Engineers, He served 
his time at the works of Messrs. Orompton and Oo., Ohelmsford, and 
was by that firm employed in the starting up of the electric 
power station erected by the firm for the Great Yarmouth Oor- 
poration. Oa the completion of the contract he was c ffared and 
aocept:d the position of assistant engineer to the Corporation, In 
1898 he was appointed from some 150 applicants to the post of 
assistant engineer to the Hampstead Borough Oouncil electricity 
undertaking. He remsined at that place until January, 1901, when 
he was selected from about 100 applicants to fill his present position 
at Barking. There he rendered an unprofitable concern into an highly 
poule one, reducing the works cost from nearly 3:51. to 1:51, per 

t. 

At the annual meeting of the Provident Society of the London 
Upited Tramways Co. on Tuesday, Sir Olifton Robinson, managing 
director and engineer, was presented with an address in recognition 
of the knighthood recently conferred on him, and at the same time 
Lady Robinson received a handsome writiog-table equipment, 

r. J. Archibald Kyle, A.I.E.E., wishes it to be kaown that he is 
shortly leaving Aron Klectrisity Meter Limited, where he has held the 
position of ats stant өпдїпөзг and technical representative for the last 
three years. 

Mr. J. Allward, senior shift engineer, has been appointed station 
superintendent at шо: on p ovation for six mouth at a salary of 
£180 per annum, a ad the tenporary appointment of Mr. T. Margery 
to supsiatend tte mains work has been made permanent at a salary 
of £200 per anoum. 

Mr. Albert Moorhouse, formerly secretary of the Blackpool Engi- 
neeriog Works, and who two years ago was appointed engineer at the 
Burnley workhouse, has been appointed engiueer at Willesden 
infirmary, at a salary of £200 per annum. 
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HACKNEY ELECTRICITY ACCOUNTS. 


The accounts of the Hackney electricity department 
for the year ended March 31, 1905, show a total expen- 
diture on capital account to that date of £275,897. 
Abstracts of the revenue account, balance-sheet, eto., are 
appended. 


REVENUE ACCOUNT. 


Dr. Expenditure, £ s. d. 
To generation of electricity ~e. =.=. ышаныйк 15,099: 0 2 
Distribution of electricity .......-...... — —...— 875 8 3 
Attending and repairs to public lamps. — . 1122 7 8 
Rente, rates, and taxes .................. N were 1,256 6 10 
Management expenses, salaries, insurance, eto . 1,977 19 0 

10,469 7 11 
Anovnt curied to net revenue account.. ree 20,224 9 5 
250,695 17 4 


Or. Income. £ s.d. 
By sale of current per meter, less discounts e.e . 21,171 0 1 
Public lighting. . . E . —.—.—.—— 6.475 17 10 
Energy supplied to refuse destruoto 8,450 5 3 
Rental of meters and other apparatus... . . eo 
Sale and repai's of lamps, eto ——— жАЗ — 
Miscellaneous rents receipts ... ( 


£30,693 17 4 
GENERAL BALANCE BHEET. 

Ds. Liabilities. £ s. d. 
Oapital acoount—amount received. . — M PPT 256.890 0 0 
Sundry oreditors .............-.. ЕТИ ур . 0,004 10 6 
Treasurer —overdraſt . . . rs 972 12 9 


£275,897 5 5 


| £ в. d. 
. . 278,897 5 д 


. 


£278,897 5 5 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity generated in B. T. U. . .. .. 2,915 867 
1 consumers by meter, eto. n 144 
; ОМӨГ .......-.. ерер 3 
Quantity on lamps. . 654,040 8,548,805 
Rofuse deatruotor . . .. . 156,186 
Lighting and power .......... =... 168 795 
72,851 367,064 


Or. Assets. 
Capital account amount expended for works 


Qaantity used 


oncworks On acsumulators 


Oa distributing syatem ....... 126,438 

Maximum supply dsmanded (kilowatts) ..........—.- . . - 
Load factor ......... N —— 2 — . j . 
Number of 8.0. p. lamps conneoted .... . em ·— 111,437 


(Ee 


EXETER ELECTRICITY ACCOUNTS. 


—— 


From the accounts of the Exeter electricity department 
for the year ended March 31, 1905, it appears that the 
total expenditure оп capital account to that date amounts 
to £88,570. Abstracts of the revenue account and balaace- 
sheet are given herewith. 


REVENUE ACOOUNT. 


Dr. Expenditure. £ s.d. 
To generation of eleotrioitỹ .. .. ... . 3,496 18 6 
Distribution of electricity .—..—.....— . . . . . . . sss >an 512 7 6 
Attending and repairs to public lamp: .... 165 4 4 
Rente, rates, and tixes . . . .. ннн 838 15 8 
Management expenses, salaries, eto . . . . .. =æ.. 1,261 2 9 
Law er pens es. . CCC 5 10 0 
Iusurances, eto. . . namo . . 42 10 3 

6.319 9 0 

Amount carried to net revenue acoount .. . = 4,958 19 9 
Balance to provide for bad debts ....—..—..—.... . . . . . . — 88 0 3 
£10,596 9 0 

Or. Income. £ s. d. 
Balance from last account, less written off. „е 38 0 3 
Sale of current per meter. . eene». 3, 481 2 8 
Pablic lighting. „ ——— À =n 942 9 3 
Under contracts C F 147.5 1 
Rental of meters and other apparatus sa eias N 256 14 10 
Sale and repairs of lampe . . . ( rm 316 7 2 
Rents receiv able. . ieee . 17 0 0 
By Exeter Gas Оо. .............—.—. 3 8 . 2111 8 
Stores on hand e I --.. 175 18 1 

210 596 9 0 
BALANCE-SHEET. 

Dr. Liabilities. £ s.d. 
District fund—ospital accouut ...... MOM 5.418: 0 0 
District fund—income account .... see. on 0-9 
Sundry Creditors .......—....— . . m aiias 522 14 1 
Amount provided for bad debts. -.. . . ... — 38 0 5 
Reserve fund acoount .. . . .. . . .. 275 15 6 

£7,956 9 10 

Or. Assets. 2 s. d. 
Balance in hands of treasurer .. . . . 1.191 7 4 
Accounts outstanding for current... =e ·( . . + = 5.719 17 4 
Stores in hand . . ..... — 416 2 8 
Sundry debtors seses. eo eem oat can se cen concen seven . — 010 0 
Rents reoeivable . . . . . ( . ное 6 2 6 
Plymouth Corporation stock. .... .... . —.— . — 622 10 0 

£7,956 9 10 


. — К Бб 


Islington, — With regard to the application for the loan of £15 500 
for turbines, which the London Oounty Council first refased to 
sanction, allowing only £13,000, we are informed that the Council 
intend to take up the lesser sum on condition of being allowed to 


borrow the difference if required, 
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therefore, desired the court to impose that condition. It wrs also sub- 
mitted that the contention of the Post Office as to impairing the 
cffisiency by plecirg the wires underground was exsgrerttsd, and that 
the facilities which hed already been granted to London and Birm- 
ingham and other large towns or ght to be conceded to Cardiff. It wes 
farther pointed out that the o! jection could not te a very serious one, 
as the National Tele; hone Oompany were at present p-eesing the City 
Council to allow them to place their wires undergrcund. 

Mr. W. Harpur, city ergineer, gave evidence on behalf cf the 
Oorporation. 

The Deputy. S. ipendiary reserved his decision. 


LEGAL INTELLIGENCE. 


WORKMAN’S COMPENSATION. 


In the Appeal Oourt last week, before the Master of the Rolls, Lord 
Justice Romer, and Lord Justice Mathew, the hearing was continued 
of the appeal in the case of Rogers v. the Oardiff Oorporation. 
Regers was the driver of a trolley used for the repair of the electric 
tremway. The horses becoming restive he wae thrown off and sustained 
severe injuries, The county court judge made an award in favour of 
the man under the Workmen's Compensation Act. The Corporation 
appealed on the ground that the man was not engaged at the time of 
the accident ''in or about engineering works.” 

The MasTrER or THE Rotts, in his judgment, held that the 
engineering worke were coextensive with the tramways. 

Lord Justice Romer said it wss impossible to sever the going of a 
man from one place to another to make repairs, bringing him under 
the Алб at one point and leaving him out of it at another. 

кеда aeri: MATHEW таур zone ош. not ы отв around a 
partionlar point where repa sppened to be executed. 

The appeal was dismissed with costs, 


TRAMWAY INJURY. 


The Leicester Corporation were sued in the county court on Saturday 
last by H. J. Dawes for the recovery of 8100 damsges for personal 
irjuries sus'ained by reason of the alleged negligence of an electric 
oar driver. 

Plaintiff stated that he was ir the act of crossing the road and 
waited till a car going up the road had pssred, and then attempted to 
cross the rails behind it when he wss knocked down by one comirg in 
the opposite direction. He was rendered unconscious, and was taken 
to the infirmary, where it wes found that his right arm wes brcken 
at the elbow and his right eye ir jared. 

For the defence it wae steted tnat the driver used all necessary pre- 
оце to avoid ар accident, and the car was only travelling at average 
speed, 

The jury found for the plaint ff, awarding £47. 106. dameges. 

Leave to sppeal on the ground that the verdict was agsinst the 
weight of evider ce was refused. 

His Honour entered jadgment for the amount, but giar ted a візу 
of execution. 


TRAMWAY ADVERTISING CONTRACT. 


Au acticn was beard in the Lord Obief Baron’s Oourt, Dablin, last 
week in which Griffiths end Millingtoo, a firm of advertising оор. 
tractors, sought to recover damages against the Dublin Tramways Оо. 
for breach of contract. The plaintiffs entered into а contract with the 
defer dant company in Jare, 1900, to rent a certain number of the ends 
of the tramoars, to which were to be fixed advertising plates, and the 
plaintiffs claimed that they had the option to renew the contract. 
Oertain alterations were made in the terms and conditions, and in the 
number of ends that were rented. In June, 1904, the tramway com- 
pany handed over their advertising business to a contractor named 
Courtenay, and they ref+rred the plaintiffs to him for future dealing. 
The plaintiffs averred that this was a breach of contract, and the 
defendant compeny replied that there was no right of renewal, ard 
that, therefore, there was no breach of contract. The сае turned 
mainly on the legal point as to whether the plaintiffs exercised their 
option to renew within a reasonable time before or after the determina- 
tion of the fint specified period of three years. 

The Lord Ohief Baron after hearing the argaments felt bound to 
enter Jg pes for the defendant compeny, with costs. The judge 
allowed the plaintiffs 14 days in which to consider whether they 
carry the саве to the Divisional Oourt. 


ELECTRICAL FRAUDS. 


At tte Guildhall, before Alderman Bir Johu Bell, William Leslie, 
Alice Frances Cheesman, George Webber, and Richard Thomae Roter. 
berg were egeia charged on remand with oorspirirg together to 
defraud various firms dealing in electrical apparatur, and were oorr 
mitted for trial. 


DUFFY v. DUBLIN UNITED TRAMWAYS CO. 


An spplication was made in the Dablin High Court on Tueedsy la: t 
on behalf of the defendants in the case of Duffy v. Dablin Ur ited 
Tramway s Oo. to have the action remitted for trial to the recorder. 
The action is for the recovery of damagrs fer irjaries sustained by 
the plaint ff in being ran over by one of the defendant company's 


CORPORATION'S LIABILITY. tramoars. The Court decided to remit the action. 


At tke Salford Oourt of Record last week an action w. s brought 
before his Honour Judge Shee, K.O., and a jury, by Dr. Mitchell 
against the Bury Corporation for £32, 16s, damages for ipjuries sus. 
tained in a collision between his brougham and defendants’ tramway. 
The case had add tional importance inasmuoh as it also decided the 
question of liability between the Oorporation and the reprcsentatives 
or relatives of the driver of the brougham—Ohadwick—v ho was fatally 
injared. Negligence wss alleged on the part of the tramcar driver, 
and ihe defence was that the accident was dus to the negligence of the 
driver of the brougham. 

Mr. WM. CLoucH, tramways maneger, said a more competent man 
than the driver of the car in question was never givon charge of u car. 
He agreed that it was impossible for a car travelling at бте miles an 
hour to be pulled up in a yard or so, and tuggested that when the 
driver stated at the inquest le did so he was labourirg under a wrong 
impression aud was upsct by ths accident. Ifa саг was pulled up in 
it cwo length it was good work. It was impossible to utilise the 
megnetio and hand brakes at the same time, and the driver did the 
right thing in farther applying the latter brake. 

For the defence it was submitted that had Ohadwick, the driver of 
the brougham, not crossod to the wrong side of the road the accident 
could not have happened. à 

The jury found for the plaintiff, and judgment was g. ven socordingly 
for £30, An spplioation for a stsy of execution was granted. 


GOMPANIES’ MEETINGS AND REPORTS 


BUENOS AYRES GRAND NATIONAL TRAMWAYS. 


The report of this Oompany for the year ended March 31 lest, to te 
submitted at a meeting to-day, states that the gross receipte «f tke 
Grand National lines have amounted to £176,897, as compared with 
£172,664 for the previous year. The working expenses amounted o 
£180,997, as compared with £128 140. The Company's share of tte 
рои derived from the working of ihe joint lines under the agreer er t 

as amounted to £40 386, as compared with £40,117. After payment 
of the London administration expenses and intereet on the detentarer, 
there remains a balance of £10,652, from which £3 739 has teen 
transferred t» debenture reserve funds and 25 726 to income Lond: 
holders’ intrest scoount, leavirg £3 187 to be carried to a ocn. 
tingency fund. The amount at the credit of income bonds 
interest account is £6,320. It is proposed to pay intereet at the 
rate of 5 per cent. per annum for the year on theses bonds 
(this will absorb £3,726), also to pay 2 per cent. on these bones 
out of the amount (£1,563) transferred from suspenss account 
(this will atsorb £1,490), leaving £104 to he carried forward. Satis- 
factory progress has been made with the won k of converting for electric 
operation the joint system cons'stipng of the lines of this Company and 
those of the Buenos Ayres New Tramways Oompany. Twenty-four 
miles have been opened to publ rervice by electricity. Іо view of 
the improvement in the Company's position expected from the electrical 
operation of its lines, the directors have felt the argent necessity «f 
dealing with the capital and revenue aocounts so as to enable the 
shareholders to resp the benefit of the improvement withcut undue 
delay. They have, with that ol jeot, been in constant consultaticn 
with many of the largeet holders ot the various securities and stocks of 
the Company. Acting upon the re ommendation cf their legal ac viteis, 
they have decided to proceed by a Bill in Parliament for the reorgar iea- 
tion of the Ocmpany’s capital and revenue accounts upon s basis the 
details of which will in due course be submitted to all the various 
security holders for their apprcval, and it is proposed to deposit a Bill 
with this object in the course of next month. 


UNDERGROUND WIRES. 


Before the deputy stipendiary (Mr. Milner Jones) at Cardiff on 
Saturday last an arbitration was held with reference to an application 
by the Postmaster. General to lay telegraph wires uuder a portion of 
No th - road. 

For the postal authorities it was explained that they desired to erect 
a new trunk overhead wire for telephone purposes between Cardiff and 
Pontypridd, and to place severa! of the existing t legraph wires under- 
ground. It wss explained that the effioienoy of trunk telephone vires 
was impaired by the interpcsition of shcrt sections in unde ground 
cable, and it was, therefore, desirable that telephone wires should be 
carried above ground. 

Msjor O'Mara, O. M. G., late of the Royal Kngineeis, is:istant 
«ngineer-in-chief for the Poet Office, who has charge of the whole of 
the telephonic arrangemen's outeide London, gave evidence іп 
sapport of the application. He said that in America they could 
speak 12,000 milts over the telephone on account of the overhead 
trunk wire system, while in England they could only speak about 
700 miles owing to the trunk wires in some towns being underground. 

On behalf of the Oardiff Ойу Oouncil it was submitted that the 

tion were desirocs of giving «very facility to the Post Office, 
but they thought that the time had come when the whole of the 
wires in the city should be laid underground, and they, 


CAPE ELECTRIC TRAMWAYS. 


An extraordinary general meeting of this Company was held lest 
week for the purpose of passing, or otherwise, a resolution giving the 
direotors power to rise £200,000 by the issue of fresh cebentures, Sir 
Obarles Eaan Smith presided. 

The OHAIRMAN, in moving the resolution, explained that the. 
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meeting was necessary because the existing borrowing powers of the 
Board had been exercised to the full. The present debenture 
obligation of the Company was an issue of £286,800 in bonds of 
£100 each, bearing Ó per cent, interest per annum, and £140.000 
in bonds of £100 each, bearing 5 per cent., on the general security of 
the assets of the Company. The debentures which it wss now proposed 
to issue would be termed '' B " debenturee, bearing 5 per cent. interest. 
The reason for the issue of the debentures was the necessity of providing 
further capital for expenditure already incurred, and still to be incurred, 
over and above the existing cash ressurces of the Company, for the 
following otjecte: For some years past the Oompsny’s representatives 
in Ospe Town had been zi rr ied with the municipal authorities to 
extend the system through the important thoroughfare of Buiten- 
t-street. A satisfactory agreement was some months эро 

ally concluded with the municipality, and the work of this 
important concession was now being actively proceeded with. 
For the renewal of the rails and the relaying of the track 
over nearly the whole of the system. The Oape electric tram- 
ways had now been running in Cape Town since 1896, and 
the nine years heavy and continuous traffic on the badly con- 
constructed roadways of Cape Town had rendered this measure abso- 
lutely necessary, notwithstanding the sums yearly expended on the 
ordinary maintenance and upxeep of the lines and of the он 
stock. Other extensions and improvements had also been foun 
requisite to bring the whole system into a thoroughly efficient ооп. 
dition. The whole of the reserve fund (£104 000) been invested 
up to date in the extensions of the system that had been sanctioned 
from time to time, and to this extent the necessity of issuing freeh 
capital had been avoided. For the construction of extensions and 
renewals the expenditure to date had crept up to £150,000. Against 
this the Oompany held £40,000 Oonsols and other assets, estimated 
together roughly at £80,000, leaving the sum of 270,000. The con- 
struction work yet to be completed was estimated to coat £50,000, 
leaving the sum of about £120,000 to be provided for. The cireotors 
pid that the issue of £100,000 of theee debentures would be 
sufficient to meet their financial requirements, 

Mr. L. BREITMEYEER seconded the resolution. 

Replying to a question, Mr. W. B. BoMMEL, managing director, 
stated that the total expenditure for track renewal was £95,000. 

After a long discussion, during which the management came in for 
criticism, the resolution was carried with one dissentient. 


WESTMINSTER ELECTRIC SUPPLY. 


An extraordinary general aunt had the preference shareholders of 
the Westminster Electric Supply Oorporation, Limited, was held on 
a last at the registered offices of the company, Lord Suffield 
presiding. 

Mr. Hayes FIshER, M. P., moved а resolution to obtain power to 
enable the company to raise such additional capital as may be 
required during the next 26 years. He said that the present 
expenditure of capital was roughly a million pounds. They osn- 
template the expenditure of a further £1.000,000. Of this sum 
one-fourth, or a quarter of a million pounds, will be spent during 
the next few years, This it is proposed to issue at once in preference 
shares, Mr. her sketched the growth of the concern, and 
explained that the borrowing powers which they now sought was to 
enable the Company to meet the growing demand for current, which 
was.utilieed for many varying Other sources of demand 
are also anticipated, and to be able to cope with these two more 
transformer stations of about the same capacity as Duke-stree) will 
be eventually required, part of which must be put in hand almost 
immediately. Provision bas aleo to be made for the mains depart- 
ment within the next few years, in connection with which it is 
suggested that stores should be erected at Ercleston-place. There is 
still a considerable balance on socount of Duke-street to be paid. 
The other two stations will probably cost very much less than Dake- 
street, but tsking it all round it can hardly be said that less 
than £150,000 will be required for land and buildings by the 
end of our term, Plant and machinery to equip these three 
transformer stations would cost approximately £200,000. The 
Board, therefore, recommend that the authorised amount of share 
capital be increased to £2 000 000, divided into 21,070 000 cumulative 
preference share capital and EI, O00, OCo ordinary share capital, The 
above £1,0.0,000 preference capital to carry a preferential right over 
the ordinary shares of the Company in the distribution of the assete 
in the case of the winding-up of the Company, and a pro rata share 
of any surplus after the repayment of ordinary capital at par. 
That the preference shares of the Company for the time being -iesued 
should carry a cumulative preference dividend of £4. 10s. per cent. per 
annum, instead of £5 per cent. per annum, and that the holders of 
the £140,755 of 5 per cent, preference shares be allotted an amount of 
£15,640 in 3,128 preference shares of £5 each to be paid for by a 
bonus free of inoome tax out of the reserve fund of the Corporation. 

Lord KINNAIRD seconded the motion, and it wae carried 
unanimously, 


BRAZILIAN STREET RAILWAY. 


The directors’ report for the sixth year's working of this Company, 
to be presented at the meeting on the 7th inst., states that the gross 
receipts were £22,802, as against £24,107 in tbe previous year. The 
total expenditure was £17,445 -gainet £18 203, leaving a balance of 
£25 357, to which is added £1,079 gain in exchaoge and £410 brought 
forward from last year, making together £6,846 After deducting 
£2,297 for debentare stock interest, and placing £420 to the credit of 
renewals account, there remains a surplus of £4,149, out of which the 
directors recommend a dividend of B per cent., less income tax, being 
paid on the preference shares for the year ended July 31 last, amount- 


ing to £1,475, and a dividend of 24 per cent. on the ordinary shares, 
free of income tax, amounting to £2,172, carrying forward £500. 


ROSARIO ELECTRIC. 


The third annual meeting of this Oompany was held in London on 
Tuesday last. 

Mr, W. F. LzrsE presided and moved the adoption of the report, a 
copy of which appeared in our last week's issue, He stated that 
during the 12 months the number of their consumers had advanced 
from 837 to 1,325, and at the end of August they had put on another 
112 new consumers, making a total of 1,457. One of the most valuable 
of the branches of trade that an electric company could do was that of 
motors. Oa June 30, 1904, they had 38 motors, on June 3, 1905, they 
bai 113 motors of 545 h. p., so that that part of the business was 
increasing satisfactorily, Their business had so steadily increased that 
they had no рор reserve of batteries, and the £40,000 additional 
capital autho last year had been overspent. 

The report was adopted. 


EDISON AND SWAN UNITED ELECTRIC LIGHT. 


An extraordinary mseting of this Company was held on Monday 
last in London. 

Mr. H. WoLrrNDEN, who presided, moved the confirmation of а 
resolution at а former mee reducing the ospital from 
£941,090 to £888,071 by cancelling psid-up capital which was lost or 
was unrepresented by available assets to the extent of £2. 5s. per 
share on the 23,664 B shares, and by reducing the nominal amount of 
these shares to 5s. each. 

The motion was carried, and a farther resolution was approved to 
the eftect that irrespective of any remuneration to which the directors 
might be entitled they should receive for their servioes during the 
year ended June 30 last the additional sum of 750 guineas, such amount 
to be divided among them ss they might agree. 


WESTERN TELEGRAPH. 


The ordinary half-yearly meeting of this Company was held on 
Wednesday. 

Sir Joun WOLFE BARRY, in mo the adoption of the report 
and accounts (copy of which we published in our previous issue), 
said it afforded him кө! pleasure to call the shareholders' attention 
to the continnance of the prosperous condition of affairs in South 
America, Their message receipts for the period under review 
amounted in round figures to £255,000, and for the corres 87060 
period in 1904 to £816,000, being an increase of between 287, 


and £38,000. ring the current half-year this improvement was 
maintained, and although the prospect was en iog, they must be 
prepared for times of depression and slackness of trade, which appeared 


sooner or later to every community. Their revenue had not been 
obtained without some increased expenditure, but a large proportion 
of the extra working oost was accounted for by the enhanced value 
of Brazilian currency, which, while augmenting the value of their 
remittances, caused a corresponding increase in the necessary 
expenditure in Brazil. 

A dividend of 3e. per share, making, with the interim dividend 
already paid, a total dividend of 6 per cent. for the year, and also 
a bonus of 2s, per share was declared. 

The report wae unanimously adopted. 


MONTE VIDEO TELEPHONE. 


Mr. FRANE W. Jones presided at the annual meeting of this Oom- 
pany, and, in moving the adoption of the report, said that since the 
rearrangement of the Company in 1898 their position had cov tinuously 
and steadily improved. The net profits increased from £6 826 in the 
year named to £15,475 in 1905, after providing for all working expenses 
in Monte Video and London, and although there had been a civil war 
it had interfered but little with their business, and they hed now 
practically no indebtedness, while holding securities of the value of 
over £12,000. Altogether the prospects of the Company were excellent, 
and the period had arrived in their history when increased dividends 
might with certainty be looked forward to. 

The report was unanimously approved. 


EASTERN TELEGRAPH. 


The half-yearly ordinary general meeting was held on Wednesday 
in London, under the presidency of Sir John Wolfe Barry, K.O.B. 

The OHAIRMAN, in moving the adoption of the report (a copy of 
which appeared in our issue last week), said that a portion of the 
increase in revenue was attributable to the war in the Far East. Since 
the conclusion of peace a falling off bad been noticeable in the Оһіпа 
and Japan traffic. 

The Marquis or TWEEDDALE seconded the motion, which was 
carried unanimously. 


ELECTROLYTIC ALKALL 


The report of the directors of this Company for the year ended 
Aug. 51 states that the net profit is £4,745, To this is to be added 
the amount brought forward from last year—namely, Soha ша 
a total of £6,120. The directors propose that this amount be appli 
in paying, on account] of the arrears of dividend upon the cumulative 


MENO — — — 
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Кыч shares, the amount of one year's dividend, at the rate of 
per cent, per annum, on all the preference shares issued prior to 
April, 1902, and a dividend at the same rate upon all the preference 
shares issued since that date, calculated, as regards all instalments 
paid on such shares since Aug. 31, 1902, from the several dates of 
payment of such instalments up to Aug. 31, 1905. This will absorb 
a sum of £5.601 and leave £519 t» be oarried forward to the next 
account. The process, state the directors, continues to work satis- 
factorily, and there is a good demand for the сошравув products. 
Towards the close of the year the erection of additional manufacturir g 
pent was continued, and the Company is now in a better position f г 
ealing with an increased volume of business. 


BRITISH THOMSON-HOUSTON. 


The report of this Company for the year ended March 31 last, to be 
submitted at the meeting on the 8th irst., shows a trading profit for 
the year of £29 026, to which must be added £2,822 brought forward. 
together £31,848. After allowing for depreciation, writing £1,944 cff 
goor will, and £8,000 off suspense acsount, there remains to be carried 
orward £1,696. At Rugby the buildings and machinery of the 
Company have been maintained in firat-clars condition during the 
p. During the period under review the Company secured contracts 
or the electrical equipment of all the remsining trains on railways 
controlled by the Underground Electric Railways Oo. of London, 
including ite various tube railways. The system is the multiple-unit 
неп, similar to that heretofore furnished to the District Railway, 

e Central London Railway, the Great Northern and City Railway, 
and the North-Eastern Railway. The electrical equipments furnished 
are operating satisfactorily. The manufacture of Curtis turbines has 
эй per s\tisfactorily, and a number have been built in the Rugby 
works, all of which are giving ex:ellent results, The directors believe 
that the Company has good value in the enterprises in which it has 
Investments, Since the closing of the books on March 31 the Company 
has disposed of a large amount of these securities and reduced pro- 
portionately ite liabilities, As shown by the balance-sheet last year 
the excess cost of menufacturing incident to the establishment of the 
manufacturing business of the Company amounted to £63,326, of 
which amount £20,000 was at that time written off. There has been 
added to this account during the year the sum of £3,934, and there 
has been written off a farther sum of £8,000, leaving the balance of 
the account £29,261, from which farther amounts will be written off 
from time to time until finally disposed of, 


NEW COMPANIES REGISTERED, 


А. W. Penrose and Co., Limited,—Oapital, £40,000, Object: 
to acquire and carry on the business of A. W. Penrose and Co, at 
109, Farringdon-road, E. O., as manufacturers of and dealers in all 
machinery, apparatus, material, and appliances used in connection 
with photography or other graphic arts, manufacturers of electric 
cranes and hoists, makers of printing-machine motors and gears, eleo- 
о: and general engineers, etc. Registered office: 109, Farringdon- 

9 1 e 

West African Rubber Plantations, Limited, —Oapital, £25,000. 
Object: to acquire any concessions, grants, rights, powere, privileges, 
lands, hereditaments, or property in Africa or elsewhere; to develop 
end turn to account the same ; and to carry op the business of African 
merohants, traders, plauters, cultivators, manufacturers, importers 
and exporters of and dealers in rubber, guttapercha, gums, and other 
produce, plantation owners, eto, 

Light Railways Company of Sicily, Limited, — Oapital, 
£12,000. Object: to acquire any railways or tramways, electric 
lighting works, plant and machinery in Sicily or other part of Italy 
or eleewhere, and to carry on the business of railway and tramway 


proprietors, eto. 
Liens Registered. 


Improved Electric Supplies, Limited, Westminster.—Lien 
registered Oct. 18 for £2,500 6 per cent, second debentures, Holder: 

‚ Obamberlain, of Cobham. Charged on the undertaking and all the 
property, present and future, including the uncalled ospital. 

Engineering Instruments, Limited, Islington, N. — Lien 
registered Oct. 20 for £2,000 5 per cent. debentures, part of £3,000 
authorised. No trustees. Oharged on the undertaking and all the 
property, present and fature, including the uncalled capital for the 
time being. 

Newcastle and District Electric Lighting Co, Limited. 
rivi a registered Oct. 18 of debentures dated Sept. 9, 1903, for 

Chepstow Electric Lighting and Power Co., Limited.— Lien 
registered Oot. 20 for £1,000 5 per cent. debentures, part of £3,000 
authorised. Holders: India Rubber, Gutta Percha, and Telegraph 
Works Oo., Limited. Obarged on the undertaking and all the pro- 
perby and assets, present and fature, including the unoalled ospital. 


—Ó —— 
CONTRACTS FOR ELECTRICAL SUPPLIES. 


ermondsey.— Tenders for new plant will shortly be advertised for. 
Vienna.—The Government Railways require tenders for telegraph 
tape. Tenders by Nov. 10, 
Genoa.—The Artillery Workshops require tenders for copper wire 
and bars. Tenders by Nov. 9. 


Wimbledon.—We understand that tenders will be called shortly 
for electric pumps for the sewsge works. 

Porto. —The Municipality require tenders for a concession for work- 
ing the electric tramways in the town. Tenders by Nov. 8. Pre- 
liminary depo it, 100 contos de reis. 

" Algiers.—The Inspector-General of the Post Office, Rue Dumont 
d'Urville, requires during the next two уезге 48,550 impregnated tele- 


graph poles, Tenders by Nov. 10. 

Belfast.— Electric light end fittings are required in the Scottish 
Temperance Assurance Buildings, Belfast. Tendera to Mr. Henry 
Beaver, architect, 22, Donegall-piace, Belfast, by Nov, 3. 


Shoreditch —The Borough Council invite tenders for the extension 
of plant at their Whiston atreet generating station. Tenders to 
the Towa Olerk by Nov. 7. See advertisement in last issue. 


Edinburgh.—The Parish Council invit» tenders for an installation 
of intercommunioation telephone system throughout the offices, Oastle- 
terrace, Edinburgh. Tenders to the Olerk by 10 а.ш, on Nov. 7. 


Sao Luiz —The Municipality require tenders for electric lighting of 
the town. Tenders by Dev. 16. Particulares may be obtained from 
the Muaicip sl Secretary of Sao Luiz in the State of Maranhao, Brazil. 


Macroom (Ireland).—The Urban District Oouncil invite tenders 
for lighting the street: of the town by electric light or acetylene gae. 
Tondi and specifications to Mr. T, Murphy, clerk, by 8 p.m. on 

ov. 10. 

Brisbane, —The Postmaster- Gt neral invites tenders for 150 branching 
system table telephones. Tenders by Dec. 1. Particulars may be 
obtained from the Postmastere-General at Sydney, Melbourne, Brisbane, 
acd Adelaide. 

Altrincham,—The Altrincham end Bowdon Administrative Sub- 
Committee for Education invite tenders for the electric wiring and 
fittings required for the Stamford Park new Council achools, Tenders 
to the Clerk by noon on Nov. 3, 

Manchester.— Tae Tramways Committee invite tenders for the 
supply of (a) tramcar tracks, (5) electrical equipments for cars. 
Tenders to the Ohairman of the ‘Tramways Oommittee, 55, Piccadilly, 
Manchester, by 1 p.m. on Nov. 11. 

Harrogate,—The Directors of the Frederick Hotels Oo. invite 
specification and tenders for laying down electrical plant at the Hotel 
Majestic, Harrogate. Further particulara on application to the 
Secretary, 8, Bloomsbury-square, fado. W. O. 


Clacton-on-Sea.—The Urban District Council invite tenders for 
the supply and erection of (Section A) gas-engines and dyn mos; (B) 
switchboard ; (O) underground mains; (D) acoumalators ; (E) meters; 
(F) crane ; (G) buildings. Tenders to Mr. G. T. Lewis, clerk, by 
$ p.m. on Nov. б. 

Barrow-in-Furness.—The Oorporation invites tenders for the 
supply and erection of a 500-kw, conibined steam-engine and generator, 

cer booster, switchboard, water-tube boiler, mechanical stoker, 
economiser, travelling crane, cooling’ tower, pipes, etc. Tenders by 
12 noon on Nov. 13. See advertisement, 


Cape Town.—The Ospe Post and ligi iy Office invite tenders 
for telegraph and electric light materinl. Tenders will be received by 
the Ohairman of the Tender Board, Oontrol and Audit Office, Parlia- 
ment-atreet, Oape Town, up to noon on Nov. 22, Samples may be 
inspected and forms of tender, copies of specifications, together with 
any other information required, may be obtained on application to the 
Controller of Stores, General Post Office, Ospe Town. 


Spain.—The Gaceta de Madrid of Oct. 10 contains details of a con- 
cession for the construction of an electric tramway as an extension of 
that of the east of Madrid. Tenders muut be sent in by Dec. 13 to 
the Director of Publio Works, Madrid, inn whose office particulars may 
be seen. A deposit of 1,899°95 pesetas, or about £60, is required to 
qualify any tender.  Loosl representation is n . The same 
jurnal of Oct. 12 contains a notice of a concession grauted to the 
Зосі Los Tranvias de Zsragoz: for the constraction of an electric 
motor tramway in that city. The Gacetas may be seen at the Oom- 
ee ee Bran3h of the Board of Trade, 75, Basinghall- 
street, А 


Netherlands.—The Board of Trade have been notified by the 
acting British consul at Amsterdam (Mr. F. A. Ohambers) that the 
Zuid-Hollandsche Eleotrische Spoorweg-Mastchappij (South Holland 
Electric Railway Oo.) will 1›е prepared to receive tenders for the making 
of ground works, enginesring, and additional works between the 
Oeinturbasn aud piket 12 0 by.70” (in connection with the works of 
Oontract No. 14), the layin,g of rails and switches, and the supply and 
use of gravel ballast, as wel 1 as some works in connection with the 
railway, in accordance with Contract No. 17. The estimated cost of 
the work is 956 0001, (£78 000). On Oct. 25, at 10.50 a. m., an 
explanation will be given, 1 ueeting place Café, Plaats Lommerrijk,” 
on the Bergweg, near Hillegersberg. Copies of the contract, with 
drawings, may be obtained from Messrs. Beversen and Van Hoorn 
Heerengracht, 38, The Hague, st a cost of 18:208. (£1. Os. Ad.). 
Tenders should be written on stamped paper, and received before 
1 15 p.m. on Nov. 2. 


RESULTS OF TENDERS. 


Islington.—The Council have accepted a tender of Messrs. Philli 
rat nase id 5,000 tons of a »al at 2a. 6d. at pit's mouth and 9. 
elivered. 


Leek.— The Urban Distri st Council have decided to purchase an 
earth recording ammeter fror п Orompton and Oo, at a coat of £34. 5s., 
and two maximum and rever se current breakers at a cost of £26, 

Southgate,—The followis g tenders have been received for the work 
and materials required in ; the consttuction of the permanent way 
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(for electric tract on), bridge work, road widenings, eto., for Oontract 

No. 14; railway No. 2 (order 1900)—a line of double track (with 

crossovers, contingent works, eto.) to be laid along Bounds Green- 

road, in tbe dietrict of Wood Green, and High road. in the district of 

Southgate, in the county of Middlesex. to а leogth of 1 mile 5 farlonge, 
1 chain, or thereabouts, for the Light Railways and Tramways 

Committee of the Middlesex County Oouncil : 


Fareham, — While four men were engaged at work on the ovarhead 
wires a large wooden pole by which the trolley wires are suspended 
broke in the centre. Two of the men were thrown violently to the 
ground, one sustaining & fracture of the left leg, while the other was 
injured about the body. 

Swinden.— The Üouncil have resolved to purohese three additional 
tramoars, the type to be settled at the next meeting of the Oouncil, 


T. Adams . ... . 6 3 239.816 3 2| whilst extensions to the oar.sheds have been decided upon. The 
G. Bell ..... . . . . .. 40 935 0 0 | Tramway Committee's recommend tion that it wae ina visable to 
British Elect io Equipment Oo, .......... ——— “ 37488 5 8 | make а janction between certain lines was adopt:d. 

DE Kerr, and Co...... — ,. -.. 28 386 19 2| Hammersmith — The Worke Committee of the Borough Oouncil 
re e 88,387 0 0 | have been informed that the Postmaster-General cannot accept the 
Gr a ien and Oo. ....... ннен —.——.—.— .. 57.980 10 0 | Oounoil's refassl of consent to the placing of overground telegraph 
ao sand Newton . .. 41,873 0 6 linas along several streets in the borough, tu» the committee recom- 
e ef and Oo................. 3 € „ 40833 15 7 mend to the Council that their former decision b» adhered to. 

Marin can е 2 520 0 0 Bolton.— At last week's meeting of the Town Oouncil, the Chairman 
F. Osman TOREM E A . %%% о enn 0 0 of the Tramways Oomwittee stated that the through route between 
Pethick Brea ........... F а Pee 5 777 0 0 Tonge Moor and Grest Lever had not been a great success. They had 
Ваа сулло FF . : 700 0 0| run 170 miles extra on the through route dnring the last fortnight, ani 
O. Wall Limited УОН еее "e 0 0 the ,eceipts had been actuslly less than under the old conditions. 
Wimpey and Co., The Grove, Hammersmith (accepted 35,884 2 7 Bethnal Green.—The General Patposes Committee of the Borough 


London County Council.—Th> following tende's hiva 
received (1) for ths eupply of about.4 210 tors of ac'd-st»el track rails 
and fest nings to be us:d in the reconst:uction of the first sxtion of 
the С uncil's (northern) t amways: 

Lorain Steel Co., U. S. AA.. — . £27,121 10 0 
Bolekow, Vaughan, and Oo., Middlesbrough (accepted) 31.151 16 0 
Birrow Hematite Steel Co., London ...................... . 42,249 5 0 
P. and W. Majellan, Glargow .................._..,—›„ 28,815 2 6 


Note.—Ths tender cf the Lora'n Steel C», was not in accorda nde 
with the specification. | 

(2) For the reconstraction of the tramways from North street, Wands- 
worth, to Westminster Bridge, aud for the execution of piving works, 
etc., in Nioe Klms-lane, York-road, and Batters:a Park-road, as 
follows : 

. Tramways work. ; 
J. G. White and Oo., London (aoceptcd)...... а - £163,874 11 
Dick, Kerr, and Oo., London. .. 169 786 8 
W. Griffiths and Co., London. . . . 173.830 4 
G. Lew, Kidderminster ... . . . . . . . 177 284 19 
Muirhead, Greig, and Matthews, Lor don . . — 175.548 12 
Engineer's revised estimat ав, 81665, 491. 4s. 101. 
‚ Paving works for atreet widening. 

J. G. Whit» and Oo. (accepte 1)... . ooe 
Dick, Kerr, and OOo. eo nd 
W. Griffiths and Co.. . rms: e. se 
G ⅛˙ A sorsan 3 
Muirhead, Greig, and Matihe ds . . 356, 05656 9 
| Eogineer's revised est mates, 255,491. 14з, 7d. 
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BUSINESS NOTES. 
TRACTION. 


i Мый жыш new electric car service was inaugura bed on Tuesday 
18 

Leigh — Tbe Town Uouncil have granted permission to the electrical 
engineer to take on an srticled pupil. 

Rotherham. —The question of 4d. fares bias been again considered 
by the Tramways Committee, but no decision arrived at. 

Muotothal Valley.—Eleetrio railways are to be constructad in the 
Swiss Caverns, and а company is being foi med in Brussels for the 
purpose of developing them. 

Croydon.—The November municipil eler tions were fought on the 
question of th» workiog o^ the tramways, av d in the wards candidat:s 
who support d the Corpora'ion working the n аз agsinet the British 
Electr o Trag: i en Oo. ware returned. 

Brighton.—The Brighton Town Оооо]. have adopted the recom- 
mondation of the Tramways Committee to «discontinue the running of 
tramcars to the top of Elm-grove during the winter months. A 
rearrangement of fares was also decided upos .. 

West Ham — We understand that. Mr. 11, E. Blain, the tramways 
manager, ie in future to supervise the overk ead equipment instead of 
the electrical engineer, The Oorporation hi ive aleu reduced the price 
of current for tramway purposes to 1d. per u ait. 

Trafford Park Estates,—In presenting their report, the directors 
of this company state that traffic srrangeux nts have been made with 
the Lancsshire and Yorkshire Railway Oo. a: d the London and North- 
Western Railway Oo. which will result in ad ditional income. 

Switzerland —The Feuille Federale St visse publishes a decree 
granting to the Alioth Electric Co., of Ba'e, and Mes irs. Vallió:e and 
Simon, engineers, of Lausanne, a concession for the construction and 
working of an electric railway from Sépey te Ormont-Dessus. 

Barnsley.—Ia reference to the Towa Cov noil's complaint regarding 
the condition of a portion of the track, it was sunounced at the last 
meeting of th» Council that the electrie tri ction company had ordered 
setts, and thst the work of repair woald br: gone on with as soon as 
they arrived, 

North-Eastern Railway.—A fire bro ke out at the company's 
transforming station at Wallsend on Soto rday last. The fire is due 
to the fasing of some temporary cables ( uring the progress of рте. 


liminary tests. There was a stoppage of tj ie elestrio train servioe for 
about one hour. 


Oomm ttee it was resolved that notice be serve 
Lancashire Tramways Oo. requiring them, 
agreement between the company and the Corporation, te transfer their 
rights. powers, and obligetions to the Abram District Oouncil in regard 
to the tramway situsted on the north side of Dover Bridge. 


Council recommend that the Council concur in the action of the 
Borough Oouncils of Hackncy, Lewisham, and Camberwell, and that 
the London County Council be requested to reintroduce а Bill similar 
to the (Tramways and Improvements) Bill rejected last session by the 
House of Lards, 


Stourbridge.—It was reported at a meeting of the District Council 


that the British Electric Traction Oo. int nded to apply to the Board 
of Trade for their approval to a transfer of the Kinver light railway 
5 to the Dudley, Stourbridge, and District Electric Traction 

0. 
to be made on the воб) ct. 


A sub-oommittee was appointed to consider any representations 


Chester.—Tbe Postmen's Federation have been inquiring whether 


postmen were not entitled to the same privileges as workmen when 
travelling by work men's cars, 
decided that ia future all persons travelling by care labelled '' work- 
men's сме” shell be entitled to the privil 
that on these cars only tickets for $d. stages be issued, 


and the Tramways Oommittee have 


of the 4d. stages, aud 


Wigan — Аб the last meeting of the Electric Light and Tramways 
upon the South 
in accordance with the 


Torquay.—A meeting of the Town Council was held last Monday, 


when the present position of the Corporation in connestion with the 
tramway undertaking wae discussed at some length. We called atten- 
tion last week to the differences which had arisxd between the Oorpora- 
tion and the contractors (the Dolter Oo.). 
decided to hold a conference with the company with a view to effecting 
an arrangement, 


The Council have now 


Poole —With regard to the proposed light railway extension to 


Swanage, the Harbour Commissioners, at a meeting held list week, 
decided to support the scheme provided adequate means were taken to 
prevent hindrance to navigation, and they recommend that consent be 
given to the scheme only on condition that the clear span of the water- 


way be 670it., and that the span of the bridge be from shore t3 shore, 


with no columns in the water. 


Cleokhoaton.—4A meeting of the Council was held on Monday last, 


at which a letter was read from the town clerk of Bradford inv.ting 
the Council to be represented аб а conference on the subjsot of the 
proposed linking-up of the Spen Valley 
O1kenshaw. I: was decided to take no action pending the receipt of a 
reply fcom the British Electric Traction Co., who work the Spen Valley 
lines, and who have been written to on the subj ot. 


and Bradford tramwiys at 


Heywood.—1: was reported at the last Council meeting that ал 
agreement had been come to with Bury Corporation for the starting of 
tramoars. About the middle of this month the tramway track would 


have been laid with the exception of the crossings in the Market-place 


leading to Hopwood and the Hopwood length. Work was well fr ward, 
and the machinery had been tested. If the care earned 10d. per car 
mile on а 10 minutes’ service, the tramways undertaking would b» 
profitable. 

Hanley.—The Finance Committee have recommended the purobase 
of property in the vicinity of Snow-hill for improvements to be made, 
allowing for the running of trams. The Town Council have approved 
of the proposal of the Finance Oommittee that the Potteries Е 'eotric 
Traction Оо. be permitted to ext md the loop at Howard-p‘ace, eo as 
to enable a double line to be laid in the centre of th» road. The 
Council have farther agreed to contribute £250 towards the cos; of the 
extensions. 


Underground Fares.—The Metropolitan Railway Oo. announce 
an impor:ant reduction of fares between the West-end and Paddington 
and the City, reaching as far as Aldgate. The reduced fares, which 
cime into force on the let inst, enable the public to travel from 
Paddington to the City, either to Moorgate-street, Bishopegate, or 
Aldgste, for 21. third.olass and 3d. firet-class. The company are 
retaining the Id. and 141, fares for shorter dis aue and are continuing 
the issue of workmen’s tickets. 


Bonnyrigg.—The members of the Town Oouncil met the ratepayers 
at the annual meeting which usually takes place before the election. 
Provost Gilohriet was able to inform the meeting thet he had it on the 
authority of the eagineer that the tramways would be running by 
April next, Negotiations with the t'amway syndicat» had resulted in 
a reduction of fares over some of the routes, Sevaral members exp essed 
themeelves strongly against the running of Sunday cars, ani deprecated 
the action of the Council in granting their permission. 
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Haastings.—In view of the winter season the tramways company 
have reduced their service of cars exoept on the Old Town route, 
where the service has been accelerated. The claim of Messrs. Breeds 
and Oo. against the Hastings Tramways Oo. for £1,604 in respect of 
certain land and for damsges for irjary to their property through the 
erection of a tramway in close proximity to it was sabmitted to 
arbitration. The ix quiry was conducted ia London, aud at the close 
the umpire announced that he would deliver his award ia due oou se. 


Traffic Returns.—The receipts of the North Metropolitan Electric 
Tramways for the past week show a decrease of £561. Returns from 
the Buenos Ayres and Belgiano Electric Tramways for the week ended 
Oct. 29 show a decrease of £420. The total receipts of the Buenos 
Ayres Electric Tramways for the week ended Sept. 30 amounted to 
£1,222. The gross receipts of the Natal Zululand Railway for 
Beptemter were £5 less than those of the previous month, whilst the 
Havana Railway receipts for the week ended Oot. 15 increased 
£1,887. 

Batley.—Progress is being made with the electrification of the 
Brac ford - road tramway system, snd the Dewstury-to- Batley section is 
now complete. The trial trip was held last week and the route between 
Dewabury and Batley was treversed in less than 10 minutes. The 
journey was accomplished without a hitch, and the service opened to 
the public on Friday last. It is hoped that the section between 
Birstall and Birkenshaw will be ready for opening shortly, but the 
portion from Batley to Bitstall, it is understood, will nct be completed 
until the end of this month. 


Edinburgh.—The tramways company are atated to be willing to 
agree to the closirg of the tramways capital account at the present 
figure, £1,290,00U, upon certain conditions, and to pay by longer 
instalments the eum of £22,500 earlier than they would have done 
under the old lease. Under the new proposals the company are granted 
a reduction of £10,000, with the stipulation that if within the last 
six years of the lesse they pay a dividend of 5 per cent. to their share- 
holders they will pay intereet on an additional £6,000 to the Oor- 
poration, The maximum rent is fixed at £95,000. 


Woolwich.—At a meeting of the Borough Oouncil held last week a 
report was presented by the General Purposes Oommittee in the form 
of a history of the Plumstead tramways scheme. Pablio feelirg in the 
borough is strongly in favour of electric tramways, and the Borough 
Oouncil are willing to supply the London County Oouncil with all the 
necessary motive power. A deputstion waited upon the Improvements 
Committee of the London Oounty Oouncil last month, and they report 
that favourable consideration will be given to the suggestions of the 
Borough Oouncil for an extension of the electric system. 


Wedneabury.—A special meeting of the Town Council was held 
last week, at which it was proposed and carried that, in accordance 
with the provisions of the Tramways Act, notice be given to the South 
Staffordshire Tramways Oo. requiring them to sell the section of the 
tramwey between Wednesbury and Walsall, other portions having 
been purchased from time to time as occasion arose, with the result 
that only this part of the lines within the borough remained to be 
soquired, The Corporation would then be in a pcsition to pay to the 
tramway company the sum agreed upon ae the purchase price of the 
undertaking. 

Tramways and Light Railways Assoclation.—Some of the 
members visited the power station of the North Metropolitan Eleotric 
Electric Power Supply Oompany at Brimsdown ou Tuesday last and 
in speoted the «quipment of that establishment. After having viewed 
with great interess the boilere, turbines, and the three three-phase 
generators, capable of generating 10 0С0 volts at 1 500 revolations per 
minute, the members of the ав:осіаіор paid a visit to certain of the 
four aub-stations scattered over the company’s district, at which the 
high-tension carrent of 10,000 volts is converted into continuous 
current at 550 volts for line work, and they also travelled over portions 
cf the tramway, which is opersted by overhead equipment, and forms 
an important addition to the means of locomotion 1n North London. 


Exoter.—At a meeting of the City Council, the Mayor, in moving 
the adoption of the report of the Tramways Committee, said the 
estimate for the whole of the tramwsys menticned in the Ast was 
£95,C00. The Council had spent up to the present £07,489. 
Deducting £7,852 for the purchase of the old horse undertaking 
that made £59,637. If they conttructed the whole of the rest of 
the tramways upon the estimate that was given, the total cost would 
be £651,800. Adding that to the sum already spent that would 
m*ke а total of £91,457, instead of the estimate in the bill of 
£95,000. They had in the past six months carried two million 
persons, and taken close on £19,000. That had exceeded erpeota. 
tions and left a good margin for any falling-cff in the winter. The 
report was adopted. 

Ipswich.—We understand that the tramway reoeipta for the past 
six months have totalled £12,758, agsinst total working expenses of 
28,457, leaving a gross profit of £4,318. After paying interest on 
loan and spportioning money for the repayment of Joan, the profit is 
reduced to £1,640. To this figure muet te added £660 voted to the 
tramways as part of a rate in aid, leaving £2,200 ss the total sum 
available to the committee, which, applied to the reduction of the 
total deficit of March 31 last (£2,742), brings the total deficit down 
to £542. The aversge weekly working expenses for the past six 
months, compared with the average weekly expenses for the year end. 
ing March 31 last, show a decrease of £38 per week. The average 
receipts per car mile during the past віх months atand at 8 86d., against 
8:92d. for the same period last year, and the average passengers per 
car mile similarly compared are 8:29, against 8:92, 

Elland.—An important letter was read at the monthly meeting of 
the District Council on Tuesday bearing upon the question of tramways 
to Elland. The National Electric Oonstruction Co., who are the 
promoters, state in their letter that it was proposed to join the Halifax 


system at Weat-vale and proceed by way of Long Wall and Victoria- 
road through Elland to the bottom of Ainleys, thence along the hill- 
aide by a new road between Elland Upper Edge and Elland Lower 
Edge, across to Fartown, with a third rail and iunning powers over 
the Huddersfield tramways into the middle of the town. Runnir g 
powers are also being sought over the Halifax system from West vale, 
во that there might be throvch traffic between Halifax. Ellard, and 
Huddersfield without change of carr. It is also intended to take over 
the authorised tramways through Raetrick into Brighouse from the 
Huddersfield Corporation, The Council provisionally approved of the 
ит but reserved the right to discuss it when it came before the 
Council. 


Jarrow.—At a meeting of ‘he Town Oouncil a letter was read from 
the British Electric Traction Oo., aeking the consent of the Council to 
their proposal to allow the Albert.road section of their scheme to drop. 
The letter stated that the Albert-road railway was of little importance 
to the scheme, and was only iacluded in the provisional order with a 
view to possible extensions. That was foind to be impracticable, as 
the crossing of the rsilway line at the termination of the section was 
one which neither Parlisment or the Board of Trade would 
sanction., The content of the Council was all that was required 
before proceeding with tle remainder of the work, as they bad 
already provisionally accepted a tender for the construction of the 
permanent way. The Tiamwsy Oommittee recommended that the 
company be asked to carry out the scheme of the Light Railway Act, 
and that no farther deley be consented to. This was approved by 
the Council. 


Kirkoaldy.—In connection with the Wemyss tramway scheme the 
District Oom mittee had before them at their meeting on Saturday lest 
the opinion of a King’s counsel, who advised that they could not 
sanction the laying of the tramway on any part оѓ the public roads 
other than on the metal bed. The committee recommended that the 
promoters should widen the road where it was desired to utilise the 
portion of the road at present ocoupied by the waste or grass margin 
for the tramways, so as to make the metal bed of the road sufficiently 
wide to permis of the tramways being laid according to the promoters’ 
plans. A letter was read from Mr. Bellon, engineer for the tramwayr, 
stating that material to the value of several thousand pounds had 
already teen purchased, and with & view to the forward state of the 
promoters’ preparations, and in order to save further time, he had sub- 
mitted the matter to the Board of Trade. The committee agreed to 
inquire from the Board of Trade whether that body had power to deal 
with the matter. 


Newoastle.—At a meeting of the Tramways Committee held laat 
week the town clerk presented a letter he had received from the New- 
burn Urban Uouncil, to the effect that they would like to havesn 
interview with the committee respecting the possibility of extendin 
the tramlints to Newburn. A sub-committee was sppointed to tal 
over the question with members of the Newburn Oouncil. The sub. 
committee of the tramweys reported that they had had a long interview 
with Colonel von Donop, representing the Board of Trade, who had 
been in Newoastle for the purpose of meeting the committee and 

oing into the question of meking the Newcastle tramways down 
Fisher-hill, whee the line belonging to the Newcastle Corporation 
acjoins that of the Tyneside Tramwsy Oo. The hill has a very steep 
gradient and an acute curve at the bottom. A number of experiments 
had been made by the committee to see if the traffic could be con- 
ducted safely. Four cars had been fitted with special brakis, and 
several times made to work the gradient and the curve, Ou. every 
occasion the cars had got away in spite of the brakes, and on the 
return journey each failed to take the gradient. Colonel von Donop 
had intormed the committee that he had never liked the line and had 
never approved of it, Ia its present dangerous state the Board of 
Trade would not allow it to be worked. А deputation from the New- 
castle and District Tramway Workers’ Union waited upon the oom- 
mittee with a request that motormeu and conductors be paid time and 
a half for Sanday and overtime. The Tramways Com mittee promised 
to give this and other queetions their careful consideration. 


Bradford.—The report of the Tramways Oommittee for the year 
ended Aug. 31 states that the route mileage now worked by the Cor- 
poration is 653 miles. The car milesge has increased from 4,856,023 
miles to 4,970,080, and the receipts have increased by £8117, A 
department was insugurated for the receiving and despatching of 
paicela on Jan. 1, 1905, and from that date to the week ending 
Aug. 31, 1905, about 300,000 parcele have been carried, which works 
ont to a total for 12 months of 450,000. an average of 8,654 parcels 
per week, During this period the department has received altogether 
for carrisge, storage, eto., £2375. 12s, An anacgement has been 
made between the Yorkshire Woollen District Eleotric Tramways Co, 
and also the Halifax Oorporation Tramways for the interchange of 
parcels, Between 500 and 400 parcels are dispatched weekly between 
these systems and the department, and which system is working 
admirably. The department has been very successtul in the collection 
and delivery of parcels, as up to dato only one parcel has been lost. 
Olaims have been met for for damage to parcels to the extent of £6. 
The departmental accounts published with the report cover the period 
from April 1. 1904, to March 31 last. These show а revenue from 
traffic of £223,541, advertisements, parcel traffic, and other sources 
making the total income £230 085, Traffic expenses abeorbed £67,226, 
general expenses £20,221, general repairs and maintenance £32 177, 
and power ехрерғез £39,196. The balanos carried to net revenueaocount 
was £70,228. „f which £25 942 was applied to mee ting interest on 
capital, and £24 491 contributed to the sinking fund, 215,2) being 
carried to reserve or renewals fand. 

Tramways over the Bridges.—At a meeting of the Oourt of 
Common Oouneil yesterday an important report wae presented by the 
Bridge Houte Estates Committee on the question «f over bridge tram- 
ways and the widening сї, Blackfriare Bridge, recommending that the 
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structure should be widened to the extent of 40%. The committee also 
recommended that the following conditions should be imposed : (a) that 
the proprsed widening of Blachf.iars Bridge is conditional on the 
London Oounty Council obtaining powers to run trams over Weetminster 
and Blackfriare Bridge vid the Embankment, otherwise the Oorpora- 
tion may abandon the scheme; (b) that the cost (f any widening that 
may be required on the southern approach to the bridge shall be paid 
for by the London Oounty Council out of tramways account, and not 
out of improvement account; (c) that the London Oounty Oouncil 
agree to construct and pay the cost of a subway for foot past engere 
under the roadway at the northern end of Blackfriars Bridge, the 
site thereof to be settled by the Corporation, such subway to belong 
to, and be maintained, lighted, and policed by the Oorporation ; 
(d) that the London County Oouncil agree to pay an annual rent, 
the amount of whioh shell be mutually agreed upon, for a way- 
leave over the widened bridge; (e) that the City police shail have 
complete jurisdiction and control of the tramway traffic within the 
Ойу boundary ; (f) that the trams shall not stop on the bridge, nor 
within 25 yards of the ends thereof, to set down or pick up passengers ; 
(g) that the London Oouaty Ocuacil regulation of 60ft between each 
tramcar shall be maintained; (Л) that no responsibility whatever shall 
attach to the Oorporation for or concerning cables, rails, or cars, nor 
for any accidents that may occur in connection therewith. 


Belfast.—At last week’s meeting of the Tramways and Electricity 
Committee the question as to the charges which might be made upon 
the tramway undertaking by other spending departments was dis- 
cussed. The General Mans ger explained that the late tramway coom- 
pany paid to the general fund of the Corporation the aonual sum of 
£3,961. 14s. 2d. as rent for that portion of the Belfast tramway 
system known as the Oorporation tramways. For this consideration 
the Corporation undertook to maintain in repair and good working 
order the paving. rails, sub-struoture, and other works, conveniences, 
and parts of the tramway. The tremway department still continued 
to make their aunual payment of £3,961. 14e. 21, to the general fund 
of the Corporation, and be considered that the repairs of this portion 
of the system should be carried out by the Works Oommittee, and the 
cost charged to the general fund of the Corporation and not to the 
tramway departm ant. With respect to the harbour tramways, it was 
resolved that the Harbour Commissioners be informed that the com- 
mittee are prepared to recommend the Council to enter into an agree- 
ment with the Commissioners for the working of the prop: sed tramway, 
paying to the Commissiuners by way of rent a sum equal to 34 per 
cent. on. the cost of the construction of tramway No. 25 which has 
been estimated at £16,0(0. the tramway t» be constructed and main- 
tained by the Commissioners, and the agreement to be for a term of 
15 years, The city surveyor reported that the work of which he had 
charge was progressing favourab'y, and he hoped that the opening of 
the greater portion of the electric tramway system would take place 
on Nov, 18, It was resolved to inform the Board of Trade thst the 
committee would like to have the lines inspeoted this month, 


Stalybridge.—The formal opening of the Stalybridge, Hyde, 
Mossley, and Dukinfield joint tramways took place last Monday, 
when members of the four Oorporations, together with the chief 
officials, male а thorough iaspeotion of the plant and oar-sheds, and 
then traversed a portion of the tramway rout: The total route 
length of track is 21 miles 390 yards, of which 6 milee 667 yards 1s 
double line. Tbe gauge is the standard dit. 84in., uniform with 
the gauge of thesdjoining tramway systems. The length of line con- 
structed is about 25 miles, and a farther two miles is authorised. The 
system of generation comprites a maia generating station and four 
sub-stations, Electricity is generated at 6,000 volts three: ph зве alter- 
nating current at 40 periode. This is transmitted to each sub-station, 
at which it is transformed, and then di-t:ibuted ae direct current to 
lighting and tramway feeders. Each cf the four towne has a complete 
lighting network of mains, The scheme has sost £430 000. The 
general contractors for the main generating sts:ion were З огт, Sone, 
and Oo., and for the oar-shed Saxon Bros. sni O»., both of S:aly- 
bridge, while the whole of the steelwork for both was carried out by 
E. F. Blakeley and Oo., Liverpool. The four sub-atations— ne at 
Hyde, Mossley, Dukinfield, and Stalybridge, each about 93tt. long by 
25ft. broad (Hyde and Mossley having small car sheds attached)—have 
also been desigaed and carried out to mstch the main generating 
station, and with similar materials. The whole of the work has been 
carried out from the plans and under the supervision of Meesrs, Huon 
Matear and Simon, architects, Liverpool, Mr. Ralph Lawton, Staly- 
bridge, was clerk of the works for the main buildiogs aud offices, and 
Mr. H. Merritt for Dukinfield and Hyde sub-statious. The offi es in 
Waterloo-road, Stalybridge, were built by Messers. Shuttleworth Bios., 
Stalybridge. 

London County Council —JAt the usual weskly meeting cf the 
Oouncil, held lest Tuesday, the Highways Committee submitted a 
report, which will be considered next week, recommending: (a) that 
the capital vote of £10,000, approved on Jaly 18, 1905. ia respect of 
the snpply of stoneware duots for electric cables, r quired ia connection 
with the reconstruction of the first section of the Uounoil's (northern) 
tramways be cancelled ; (5) that the estimate of expenditure on capital 
acoount of £112 0С0, submitted by the Finance Committee, be 
approved in respect of the erection of the car-sheds and eub-stations 
required for the electric working of the first section (+quivalent 
to about 224 miles of single line) of the Council's (northern) tramways, 
including expenditureincidental thereto ; (c) that the estimate of expendi- 
ture on capital account of £26.000, submitted by the Finance Com- 
mittee, be approved in respect of the necessary reconstruction of bridges 
in connection with the reconstruction of the first section of the Council's 
(northern) tramways: (4) that the estimate of expenditure on capital 
account of £665,600, submitted by the Finance Commitee, be 
approved in respect of the reconstruction and equipment for electrical 
traction of the first section (equivalent to about miles of single 
line) of the Oouncil’s (northern) tcramways— namely, track wor 
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including rails, etc., £415 600, rolling-stock, cables, cable ducts, 
machinery. Дап eto., £250,000; (e) that the Highways Committee 
be authorised to obtain tenders and to take the other stepe preliminary 
to tbe execution of the several works referred to in the foregoing 
resolutions (b) and (d) The total estimate amounts to £875,600. 
The County Oouncil have completed the ent with the North 
Metropolitan Tramways Oo. for the acquisition of the remaining 
intereets of the tramways lease. The Highways Committee ee 
that the work of reconstructing the first section of the lines 
(224 miles in length) sbell be proceeded with as soon as the lines 
are acquired in A next. This section comprises the following 
lines: (a) Theobald’s-road terminus, via Olerkenwell-road, Old-street, 
Great Eastern-street, Oommercial-street, and Leman-street, to near the 
London Docks; (b) Norton Folgate terminus, via Shoreditch, Kings- 
land-road, High-street, and Stoke Newington-road, to Stamford Hill ; 
(c) Aldgate terminus, via Oommeroial- road. Commercial-road East. and 
Eset Iodia Dock-road, to Poplar; (d) Moorgate-etreet terminus, via 
Finsbury. p.vement and Oity- road, to juaction with O'd.street; (е) 
Holborn terminus via Grav's-inn- road, to junction with Theobald's- 
road; and (f) along Old street, between Great Estern - street and 
Shoreditch. It is hoped to comnlete the reconstru^tion of this section 
of the tramways by Christmas 1906. The bridges which will require 
reconstruction or alteration are the following: (a) the bridge carrying 
Olerkenwell.road over the Metropolitan R .ilway. (5) the bridge carrying 
Commercial. street Е «80 over the Greet Ёз t то Railway, (c! the bridge 
carrying Е чаб India Doak- road over th» North London Railway, aud 
td) the bridge carrying High street, Kingsland, over the N th London 
Railway (docks line). Ia view of the approaching completion of the 
new tramways from New Oroes-road, via Lewisham High-road and 
Loampit hill and vale, to High-street, Lewisham, the Highways Oom- 
mittee propose to fix the undermentioned fares: 44. fares between the 
Marquise of Granby public-house and Tanner's-hill between Tauner's-hill 
and чив ооб Station (8. E. and O. Railway), between Lewisbam- 
road Station and the Obelisk, Lewisham; Id. fares between New 
Oross-gate and Lewisham-road Station, between the Marq ais of Grauby 
ublic-honee and the Obelisk, Lewisham ; 14d. fares detween Rye- 
апе aud Lewisham-road Station, between New Oroes-gate aad the 
Obelisk, Lewisham; 2d. fares between Oamberwell Green and 
Lewisham.road Station, between Rye-lane and the Obeliek, Lewisham ; 
941. fare between Oamberwell-gate and the Obelisk, Lewisham ; 3d. 
fere between Westminster Bridge and the Obelisk, Lewisham. The 
committee have aleo recommended to the Oouncil the acceptance of 
Mere. Bolokow, Vaughan, and Co.'s tender of £51,131. 153. for the 
supply of track rails and fastenings in connection with the reconstruc- 
tion of the first section of the Oouncil (northern) tramways, 


LIGHTING AND GENERAL. 


Willesden.—Au inquiry has been held into the application for 
sanction to borrow £20,000 for electricity purposes. 

Gelligaer.—The Rural Dietrict Oouncil are discussing an electric 
lighting scheme and the question of appointing & consulting engineer. 

Qumberiand.—The Oounty Council have reoeived sanction to 
borrow £5,300 to defray the coat of the electric installation at 
Garlands Asylum. 

Change of Address.—The office of Mr. J. Wilkinson, tramws 
electrical engineer, Hall, has been removed to Queen's Dock-chamber, 
Alfred Gelder-street, 

Dewsbury.—The Local Government Board have declined to allow 
a longer period than 18 years for the repayment of the loan of 
£9,762 for electrio lighting purposes. 

Bexhill.—The Town Council at their last meeting rejected а resolu- 
tion moved by а membor of the Electricity Committee of the Council, 
that gas should be used in lighting one of the streets. 

Chelmsford.—The Town Council's contract with the Ohelmsford 
Electric Lighting Oo. has expired. and the Lighting Committee have 
decided to recommend the Council to renew the agreement. 

Bethnal Green,—It is reported that the Fais: Oouncil propose 
to obtain their electricity supply from either Shoreditch or Hackney, 
or both, instead of having au independent supply of their own. 

Calcutta Electric Supply Co.—The number of units delivered to 
consumers during the five weeks ending Sept. 29, 1905, were 546.086, 
compared with 455,985 in the corresponding five weeks of the preceding 
yesr. 

Elgin.—A resolution to the effect that the Oouncil apply for a pro- 
visional order for the introduction by the Oouncil of a syetem of electric 
lighting has been deferred until the receipt of the epgineer's detailed 
report, 

Easthampstead.—4A deputation of the Rural District Oouncil is 
about to conter with the Oamberley Electric Supp!y Oo. with reference 
to their proposed application for a provisional order to supply electric 
ligh* in the district. 

Pontardawe.—The Council last week discussed the report of Mr, 
John Morgan, Oardff, on the lighting of the Pontardawe area with 
electricity. Mr. Morgan's estimate із £32,000. A resolution to apply 
for a provisional order was lost. 

Ipewich.—The unite generated during the past six months amount 
to 554,428, sgainst 537,732, and а much inoreased proportion of this 
current has been supplied for lighting purposes, the total number of 
consumers having increased from 165 to 258. 

Swanage —The special committee on the question of electric light- 
ing in the Swansge district reported at the last District Council meet - 
ing that they had decided not to meke any formal report to the 
Oouncil until after they had met Mr. Renwick. 

Torquay,—The inquiry announced in our issue of Oct. 97 into ths 
application of the Oorporation for sanction to a loan of 89, 500 for the 
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extension of the existing electricity station, to supply additional 
current for working the tramways, was held on Noy. 1, 


Hull.—The chairman of the Telephone Committee (Councillor 
Brown) on Tuesday, in submitting a statement of the receipts and 
expenditure connected with the telephone undertaking for six months 
ending Sept. 50 last, stated that this was now & paying concern. 

Brynmawr.—The District Oouncil have decided that before pro- 
ceeding further with the Бр electric lighting scheme for the 
district, the Nantyglo and Blaina Council be invited to attend a joint 
conference as to the undertaking of a joint scheme for these two areas. 


St. James's and Pall Mall Electric Light Co.—The amount of 


electricity sold by this company for the quarter ended Michaelmas is 


stated at 1 375,210 units, estimated to produce £20,055, as against 


ra units, which produced 219,506 for the corresponding period 
t year. 

Belton.—W e understend that at the last Oouncil meeting an amend- 
ment rejecting the application of the Oo-operative Society for per- 
mission to lsy an underground electric cable for their premises in 
Bridge-street to Bark-street—a matter to which we have already 
referred — was lost, 

ency.—Mr, Jens O-ten-Boving has opened offices at 72, Victoria- 
street, Westminster. S. W., as consulting en 
of leading engineering firms, and hae 
aod well Known firm of Escher, Wyss, and Oo., Zurich, 
Kingdom and Oolonies. 


Cheshunt.—The request of the North Metropolitan Electrical 


Supply Oo, that the Oouncil consent to an application for a new 


provisional order constituting the company the undertakers instead of 
the Urban District Oouncil is under consideration, and a modified 


agreement is being drawn up. 


West Hartlepool.—An inquiry has been held into the Town Oouncil’s 
application for sanction to borrow £5,000 for the extension of mains 
to enable them to provide power for various works, and in particular 
to the Seaton Oarew Ironworks, with which an arrangement has been 


made for the supply of 300 h.p. or 400 h.p. per annum, 
Barking.—We learn that 
district with regard to the Du 
owing to the fact that the Oouncil 
Іра ар ро lemi быш ора е 1 
have adopted electric motors for driving their machinery. 
Swinden.—The electrical engineer's last report shows that the 


number of consumers connected on Oot. 15 was 398, ез compared with 


245 a year ago. The number of street lamps converted to date was 
197, as inst 157 at this time last year. The engineer has been 
one to purchase a water-tight nnecting box at a cost of 


Mynyddislwyn.—The District Council have adopted a resolution in 
fav our of the application of a private company for authority to supply 
in the 
private order reserving to the Council the right to purchase at the end 
of either 7, 14, 21, or 28 years from the date of oonfirmation of 


electrio light in the district provided that a clause be inserted 


the order, 


Dunfermline.—The Town Oouncil have passed s resolution to 


apply to the Board of Trade for a provisional order authorising them 
to supply electricity for publie and private 
municipal or vig der burgh of Danfermline, an 
other areas not 
burgh. 


also within certain 


Lanchester.—The Guardiaus have referred to the Building Com- 


mittee a statement compiled by the architects (Messrs. Newcombe and 


Sons, Newcastle) of the cost of lighting the workhouse, cottage homes, 
and other buildings with gas and electricity. The electric installation 
was pat down at £1,725. The report was referred to the Building 
Committee for further consideration. 


e.—The District Oouncil have resolution 


Stourbridg pasme 8 
instructing the Electric Powers Committee to lay before the Oouncil a 


scheme for generating electric current for the town, and that the com- 
pany which had obtained certain electric powers should be asked 
within seven days what favourable terms they were prepared to give 
the Council before other steps were taken. 

Storage Batteries. — The Electrical Power Storage Oo. 
inform us with regard to their increase of 5 per cent. in all 
their catalogue prices for complete cells, renewals, and plates, that 
this increase has been necessitated by the continued advance in the 
prices of raw materials, especially lead, during the past few months, 
and that it applies to all their outstanding estimates, 

Oldham.—Au inquiry has been held into the application of the 
Borough Council for a loan of £48,114 for the purpose of defraying 
expenses in connection with the electricity undertaking. Mr. Harold 
Oliff, on behalf of the Oldham Master Ootton Spinners’ Association, 
and Mr. 8. Wall, for the Ratepayers’ Association, took exception to 
several items, We doal with this matter farther in another column. 


Southwark.—The Borough Council have adopted a report of the 
General Purposes Committee on the municipal supply of electricity in 
bulk, stating they could not recommend the Council to send delegates 
to a suggeeted conference in relation to the subject, and recommending 
that tł e Council express an opinion that any legislation for the supply 
5 in bulk should be initiated by the London County 

n 


Finchley.—The Highwsys Committee bave been considering for 
some time the question of lighting certain of the street gas lamps by 
the incandescent system, and have received an offer with reference 
thereto from the North Middlesex Gas Oo. The matter has been 
referred to a joint committee of the Highways and Electricity Com- 
mittees for consideration and report, so as to give the latter committes 
a chance to better the offer. 


eer and representative 
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or the United 
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Pontnewydd.—The Redbrook Tinplate Oo. have started new mills 
and new cold rolls, The mille and oold rolle, which were made by 
Messrs. Richards and Hopkins, engineers, Oserleon, are d'iven by 
electric power obtained from the South Wales Electrical Dietribution 
Oo.'s works at Owmbran, snd we understand are the first tinplate 
mille and cold rolls to be driven by electrical power. The directors 
propose, if the experiment proves a success, to drive the whole of their 
milis and cold rolls by electricity. 


Stepney.—The Borough Oouncil have approved an arrangement 
whereby Messrs. Oloke Bros. are to рау the Oouncil the sum of 9d. for 
every ton of clinker and ashes drawn from the electricity works and 
passed into the clinker-crushing plant of the works depertment, and 
the Electric Lighting Committee are to pay the Works Committee at 
the rate of 7d. per ton in respect thereof. The Oouncil have accepted 
the tender of Messrs. Oloke Bros. for the removal of rubbish and flae 
duet for the period of one year from Ost. 1, 1905. 


Bettws-y-Coed.—The Bettws-y-Ooed Uouncil have accepted the 
invitation of a local syndicate to apply for & provisional order for the 
lighting of the district by eleotricity. The syndicate undertake to 
bear all legal and other expersss incurred on condition that they be 
given the first refusal to the carrying out of the echeme, Under the 
agreement the company undertake to have the scheme oarried out 
within 18 months, failing which the order, with benefit of any exist. 
ing right and contracts relating to the scheme, will revert to the 
Oounoil free of expense. 


Manchester.—At the inquiry noted in our last issue into the 
application of the City Council for powers to borrow a farther sum of 
260,000 for additional саптан at the distributing and balancing 
stations, etc., it was state t the chief items were as follows : addi- 
tional plant, £22,295; the railway in the Stuart-street station, 
£17,850; distributing and balancing stations, £14,285. These 
extensions were needed to enable the Oorporation to deal with the 
increasing demand for supplies of electrical energy for lighting, 
power, and traction purposes both within the city area and the 
outlying districte. 

Edinburgh.—The City Council on Tuesday adopted a report of the 
Eleotrie Lighting Committee recommending the provision of condensing 
plant at Dewar plass station at a probable coset of £13,000 and at 
M'Donald.road station at a probable cost of £28 500, aod that the 
engineers be instructed to prepare the necessary specifications and 
drawings ; farther recommending authority to make arrangements with 
the North British Railway Оо. to teke water from the Union Oanal 
for condensir g at Dewar-place station, and that provision be made in 
the forthooming Bill to be promoted in Parliament for powers to take 
ieee from the Water of Leith for condensing st M Donald · road 
station. 

Ossett.—-Minutes of a special meeting of the General Purposes Oom- 
mittee containing a letter from the Board of Trade revoking the Ossett 
electric lighting order were submitted at the last Council meeting. 
The committee asked the Board of Trade to reconsider the matter, 
and resolved that the scheme prepered by Mr. A. E. Mottram, gas 
manager, be adopted, and that application be mede for power to 
borrow £3,500, the estimated cost of the scheme. Amendments that 
the minute alluding to the adoption of Mr Mottram’s scheme be 
referred back to committee, and to ask the Yorkshire Electric Power 
Oo. on what terms they would supply electricity in bulk were defeated, 
and the minutes were confirmed, 


Mechanical Stokers.—A detailed account of the economies and 
other pé iur a 
paper read before the Keighley Association of Engineers, Keighley, by 


power station, Hever, Kent, is about to be fitted with an inscallation 
of four Bennis stokers and natural-draught furnaces for their Lancashire 
boilers, The same observation applies to the Midland Electric 
Corporation for Power Distribution, Wolverhampton, who have placed 
an order with the same makers for three stokers and compressed air 
furnaces for water-tube boilers, 


St. Panoras.—The last report of the Electricity and Public 
Lighting Oommittee shows a large number of new opp aatan for 
current, Application has been made to the London Oounty Oouncil 
for a loan of £1,464 for a period of 42 years and £410 for a period of 
10 years, being the balance of expenditure on electricity ospital 
account for the year ended March 31. 1905, to be repaid on the 
instelment system. А reply has been received stating that, subject, so 
far as the sum of £1,464 is concerned, to the O. unoil agreeing by 
resolution to provide out of a sinking fund established for the parpxe 
or from maintenance account for all renewals and replacement of any 
of the works, plant, and machinery provided, they are prepsred to 
advance the sum of £1,874 applied for upon the terms that it is taken 
up at once and repaid by equal annual iostalments, as noted abcve, 


—With regard to the proposed conference convened for 
the purpose of considering the question of a municipal bulk supply of 
electricity, the Oouncil have decided that the secretary of the con- 
ference be informed that though not prepered t^ introduce a Bill for 
I. liogton, the Oc uacil will support any action which is t cken by tbe 
London Oounty Council or by any other metropolitan borough council 
to enable municipalities to give a bulk supply of electricity on the 
lines indicated in his letter ; and that a petition under the seal of the 
Council be presented to the Government, urging that the Supply of 
Electricity ВШ may be pessed into law in the next session of Parlia- 
ment. A low-tension distributing main is to be extended at a cost of 
£95. In consequence of the prevalence of Jack of employment, it is 
ay bts that £5,000 of the profits realised by the electric lighting 
undertaking be used for err a of paying wages only for work 


that can be commence d 
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Award. The Stirling Boiler Co., Motherwell, have been awarded а 


diploma and gold medal for their exhibit at the Naval, Shipping, and 
Fisheries Exhibition at Esrl's Oourt. This exhibit included a marine 
Stirliog boiler of 280 h. p. Part of the casing was removed to show the 
arrangement of the drums and tubes in the boiler. The boiler was 
line i with diatomite brick, which caused consderable interest, and it 
is claimed that it has a great advantage over ordinary firebriok, being 
а much more efficient non-conductor, and at the same time only one- 
seventh of the weight. The various tub» cleaners used for cleaning 
the tubes of tbe boilers were also on exhibition, One of tbe tub es wes 
split from end to end and a turbine cleaner inserted, thus showing how 
this efficient cleaner is worked. We are informed that similar boilers 
to thas exhibited are at present in service in merchant vessels and 
shallow-draught steamers, eto, 

Brighton.—The oonsuiting engineer, Mr, Arthur Wright, has 
infor tued the Lighting Oommittee that the contractors had carried out 
quits satisfactorily the very difficult work of laying dowa the South - 
wick epgine-room flors and turbine ſouada tions, and that the basement 
floor had beea proved to be perfectly watertight under the highest 
tides, The two completed turbines and tbe converters had been 
proved to run very sitisfactorily, and he expected in less than a 
fortnight the S.uthwick plant wonld be in a position to continuously 
supply a very considerable portion of the electricity consumed ір 
Brighton, There was no doubt that as soon ss tbe coal.haodling 
pani was installed, and the necessary reorganisatioa of the ste ff had 

en completed, very substantial economy would be effected in the 
cost of generating e'ostricity for Brighton. A certificate has been 
isened for the payment of £60,221 on account of machinery supplied 
to the etation by the British Westinghouse Oo, 

ersmith.—The lest report of the Electricity and Lighting 
Committee shows that the premises of 20 additional consumers, repre- 
senting a maximum of 350 8.0. p. lamps, have been connected tə the 
maine, that five consumers have beea disconnected, and that the 
resent nu nber of consumers taking current from the mains is 1,705. 
xtensione of mains аге to be carried out at an estimated coat of £250. 
The committee estimat the annual revenue from these me ius at £240, 
but this probably includes an expenditure of £371 previously sanc- 
tioned with regard to one of these extersions, The electrical engineer 
has reported that he is unable at the present time to уйсабе the rectifier 
house to enable it to be pulled down in accordance with the terms of 
the contract for the erection of additions to offices, eto., at the eleo- 
tricity works. Ia order to avoid а oompl te stoppage of the work, it 
hae been arranged that the contractors shall proceed with the erection 
of the outer wall, and to postpone pulling down the rectifier boos) and 
laying the intermediate floor. 

Hanley.—The last report of the Electric Lighting Committee shows 
that the total supply to private consumers for the six months ending 
Jane 30, 1904, was 311,959 units, compared with 321. 200 in the fire t 
six months of this year, Taking the same months for publio lighting, 
the supply was 86 597 1а: year and 89,247 for the first six months of 
this year. The total for the six months of last year was 598 336 nuita, 
compared with 410,447 this year. Ma‘ns аг» to be Jaid alo: g Stoke- 
road from Newlends- street chamber, upon a gaaravtee of £150 per 
anoum being received, along Franklyn-street from Leek-road, along 
В otteslow-street from Leek.road, and, if necessary, along Melville. 
street, to enab'e several applications to be complied with. The ques 
tion of providing motors in a works slose to Bucknall New-road has 
been deferred, but it has been agreed to lay the new high-tension 
feeder and spare conduit pipes alung Waterloo - street into the 
Wellington-rosd Sshoole, thereby opening up a new district and 
utilsng the Derby street transf::mer chamber, when extended for 
the control of such main, instead of laying the same along existing 
route of cables in Bucknall New-road as firsc suggested. 

Leok,—The Electricity Committee hava decided that the local work 
for the committee be divided amongst tke tradesmen of Leek each 
quarter. The committee had under consideration the fol osing 
rev.s on of prices for current to consumers who prefer t» pay on u flat 
rate inttsad of miximum rate: воре з.ей power rates for consumers 
whose installations do not exceed 20 b h. p —firs; 1,000 units con- 
sumed per quarter. 84, per unit; second 1,000 ditto, 131. ; all in 
excess of 2,000, 14d. For consumers whose installations exceed 
20 b.h.p. special terms can be arranged. Suggested flat rate charges 
for current as sn alternative to the maximum demand system, based 
upon the prices obtained from the various classes of consumers during 
the past 12 months, are as under: c ffices. warehouses, and mills, 
6d. per unit; shops, 531. per unit; combined shops and private 
houses, 51. p«r unit; private houses, 44d, per unit; public houses, 
hotels, and clabs, 4d. per unit, These rates were approved at the last 
Council meeting, at which the engineer reported that the number of 
8.0,p. lamps connected during the month was 785. The quotation of 
the National Telephone Oo. for telephone connection of the generating 
station with the exchange at £6. 161. per annum was accepted. 

Fulham. — The Council have received a letter from the 
comptroller of the London County Oouncil on the sutjsot of the 
application cf this Oouncil for sanction to borrow the sum of £67,528 
in connection with electric lighting extensions, stating that the 
Finance Committee have not yet arrived at any decision upon the 
application, ana desire in the first instance to bə informed whether the 
Borough Ooubcil have considered what would be the effect upon 
the Borough Oouncil’s electricity undertaking of the passing of any 
Bill for the supply of electricity in bulk in the Borough Counoil's area, 
such as the Administrative Oounty of London aud District Electric 
Power Company's Bill of last session. The borough treasurer has 
replied, intimating that the Borough Council has committed itself to 
carry out varic us necessiry schemes of extension of the electric lighting 
undertaking to the fall extent of the amouut of the loan applied for, 
and, in fact, has already spent about £25.CO0 in couneotion therewith ; 
therefore, the passage into law of any Electricity Bill such as referred 
to could not be considered in the direction indicated i 


in respect of the - 


present appliostion, Subsequent t» the above cotrespondence, we 
understand the Finance Committee of the London Oounty Council has 
recommended that body to advance this Osuncil the sum of £256,000 
on account of the loan referred to, in accordance with the application. 


Glasgow.—Last week the Electricity Oommittee of the Oorporation 
visited the Port-Dundas station, the largest in the city, and inspected 
the two 4 520-h. p. turbines built by Mess:s, Willens and Robinson, of 
Rogby, coupled to alternators built by Mesere, Dick, Kerr, and Oo., 
of Preston. The length of the turbine and generator is about S8ft., 
the breadth about 10ít., and the height of the turbine alone, exclusive 
of condensing plant, is about 84ít. The number of fixed blades in 
turbines is 45,730, and of rotating blades 45 730. It was stated that 
the turbines cost about one-half the price of the reciprocating slow- 
apsed engines producing the same horse power, and oocupy one-half 
the space. The equipment of this station now consists of nine 
reciprocating engines, varying in horse-power from 400 to 2,400, and 
representing collectively 10 050 h. p., and two turbines of 4, 500 h. p. each, 
making a grand total in the works of practically 20,000 h. p. The recip:o- 
cating engines are coupled direct to low-pressure dynamos generating 
continuous current at 250 and 600 volts. The turbines are coupled to 
high-pressure altsrnators which generate three-phase current at a 
pressure of 6 600 volts. This current is transmitted to the sub-stations, 
where it is transformed to continuous current at 250 and 500 volte by 
means of motor generators. The low-pressure switchboard is in the 
engine-room. The switches for the high-pressure current are placed 
іа a separate building for ssfety, but operated from the engine-room. 
A small battery-room is provided on each side of the eutrance hall, 

London Gazette —The putaership between Thomas Rickard 
Bawden Nunn and Franks Herbert Watts, carrying on business as 
electrical engineers at 82, Mark.lane, London, has been dissolved by 
mutual consent. The partnership between Elizabeth Hahner and Max 
Wolff, carrying on business as telephone importers, dealers, and 
erectors, under the style of the Empire Telephone Co., has been dis- 
solved by mutual consent. A receiving order hes been made out on 
debtors’ petition in the estate of Harry Jones aud Gwilt Lloyd Oathrall, 
plumbers and electrical engineers, 19, Ohester-s‘reet, Wrexham. Notice 
of substituted service appears in the estate of William G. Leather, 
trading as the Windus Electric Oo., Sheffield, on the petition of the 
Union of London and Smith's Bank, 2, Prinoes street, London, E C. 
The application is to be heard on Nov. 3 at 2 p.m. at Oouaty Oourt 
Hall, Sheffield. A first and final dividend of 6d. in the £ has been 
declared in the estate of Alexander Holland, electrical engineer, aud 
trading as the Electrical and Mechanical Е gineering Oo., Bridge- 
water-atreet, Farnworth, Lancashire, The following applications have 
been made to the Light Railways Commis ioners: (1) by the pro- 
moters of the Bath and Lansdown L'ght Railways Projecte Limited, 
for power t» make alterations in the line of the proposen railways and 
to widen High-street, Weston; (2) by the Barking Urban Dietriot 
Council to lease the line within the nrban district from the boundary 
af the district at Loxford Bridg:. a?joiníng the tramways of tbe Ilford 
Urban Dietrict Council, along Ilford - laue and Fanshawe-avenue to the 
janction of that avenne with Longbridge-road. 

London County Council.—0Oa Tuesday it was ag; ed to lend the 
Battereea Borough Oouncil £9 798 for electric lighting, Islington 
Rorough Oouucil Ed 308. ‘4s. 4d. for atreet-lighting’ purposes, St. 
Marylebone Borough Council £90 405, the Fulham Oouncil 825 020, 
the Hampstead Oouncil £6,000, and the Stepney’ Borovgu 
Council £10,000 for electric light installations. Oa Nov. 14 the 
Oouacil will consider the following recommendations of the Highways 
Committee: (a) That the operation of standing order No. A 161, 
relating to the time for the submission to the Council of schemes 
iuvolviog application t; Parlisment be suspended, in order that the 
following recommenda-ions may be considered : (b) That authority be 
sought in the session of Parliament of 1906 (1) to enable the Council 
to supply electrical energy in London and certain surrounding districts 
on the lines indicated in the report of the Highways Oommittee dated 
Ost. 25, 1905 ; (2) to confer upon the Council power to carry out any 
necessary works, including the erection of buildings, the laying of 
mains, eto., necessary to give «ffest to such powers; (5) to empower 
the Council to make arrangements with local authorities aud others 
haviog power to supply electrical energy, and to enter into agreements 
to give effect thereto ; and (4) to confer upon the Council any general 
powers which may be necessary to enable it effactively to supply 
electrical energy. (c) That the costs and expenses of promoting the 
legislation referred to in the foregoing resolu'i»n be defrayed out of the 
county fund." The sppliation of Mr. Highfield, on behalf of 
the Metropolitan Electric Supply Oo., for the erection of a sub-station 
on the southern side of Randolph-mews, Portidown-road, Pa iding ton, 
Was agre ed to. 

Bradford. —The report of the Electricity Committee upon the 
work of the department during the past year states that the com- 
mittee are laying 16 additional lighting feeders for the purpose of 
augmen iag the cspiciby of the consumers’ networks in уагіопе parts 
of the city. Fases are being put in for the purpose of dividing 
the dietributing maius into sections corresponding approximately to 
the different feeders. The committee have given instructions for the 
augmeatation of the supply to the tramways by the lsyiug of four 
additional fee ders on the present system of eupply, and the erection of 
two sub-stations upon the extra high-tension system of transmission. 
In consequence, ths tramways distribution system will be divided into 
19, instead of eight, sectiors, as at present, aud in the event of a 
feeder breaking down the inconvenience caused to the travelling public 
will be greatly redaced, and а more even pre:sureofdistribution obtained 
as supplementary advantages to the primary object of the expenditure. 
It Ьатіор been decided to supply the districts outside the present a-ea 
of supply by means of extra high-tension feeders, sub-etations are 
arranged for at Thornbury and Odsal Top, aud transformer chambers 
in Wakefield-road and Hoxson, These will be supplied with current 
at 0,500 volta derived from motor-generatora at the works for stepping 
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previously decides how many hours per lamp per annum the 
new lamps are to burn, but he endeavours to show the results on each 
Assuming the extensions are carried out with 180 additional 
аго lamps, each burning 2,795 hours per annum, including the reduc- 
tion thet will be made to the committee in the existing aro lampe, he 
gets 360 arc lampe of 1,000 c.p. at £11 net per lamp per annum, 
ecsting in all £4,180 ; secondly, assuming the extensions are carried 
out with 206 new ges lamps, each burning 2,795 hours 
per annum, he gets 1,000-o.p. arc lampe, for which the 
committee now pays £14. 183. 6d. per lamp per annum, in 
all £2980, and the cost of 206 new type gas lampe at 
£5. bs. 6d. per lamp per annum, £674, 138.—in all, 23.654. 13s., 
or with discount, £3,565. lis. 9d. This is £614. 8s. 3d. less than 
lighting the same length of streets by arc lampe; but it must be 
noticed that the hours of burning for each gas lemp on this estimate 
has been reduced by 983 hours per lemp per annum. Assuming the 
extensions are carried cut with 206 new type gas lampe, each 
burning 3,776 hours, he gets 200 1,000 c.p. arc lampe, for which 
the committee now pays £2,980; to which is to be added £820. 
lis. 43., the annual coat of 200 new type incandescent gas lam 
esoh burning 3,776 hours per annum, making in all £3 800. 11s. Ad., 
or with discount, £3,711. 10s. 14, This is £468. 9e, 11d. less than 
lighting the same length of streets by electrico arc lampe Mr. 
Hatton refers the committee to what be has previously reported on 
the respective merits of electricity aud gas for street-lighting, 
tog: ther with the benefi: that would accrue to the ratepayers by 
utilising the existing plant in the power station for tLe purpose of 
generating the necessary unite for the proposed 180 additional aro 
lamps, Mr. Hetton, in conclusion, gives a table of photometric 
measurements, showing that the candle-power of the arc lamps is 
fairly constant, while tor incandescent ges lamps similar tests reveal 
an 3 varying candle - power, according to the condition of the 
mantles. 


н low-tension continuous current to extra high - tension three- 
P current. It has also been decided to lay a number of extra high- 
tension feeders for general supply purposes on this system for both 
transmission and distribution to several of the outlying portions of 
the city. The Board of Trade consent to the adoption of this system 
has recently been received. The rates of charge have remained 
unaltered during the year, and the number of consumers has increased 
64 per cent., or from 1,925 to 2,049. 


Exeter.—The City Oouncil have adopted an interim report 
of the joint conference of the Lighting Oommittee and the 
Electricity Committee. The Oouncil had previously decided to 
light the streets along the tramway route by electricity. The 
report states that the present annual cost of gas lighting is 
£4,210 and of electric lighting £860, and that to substitute 
electric light for gas throughout the whole area of the city would 
necessitate 1,214 lamps and the laying of cables in 274 miles of stree's, 
at а capital outlay of £10 381. The total annual cost would be £24,831. 
The recommendations were qs follows: (1) that in the streets through 
which the tramlines are laid—excepting those already lighted by eles- 
tricity—ero amps should be suepended from the кл poles and 
fixed to every alternate pole; (2) that in Queen-street and the main 
street from Bt. Aune's apel to the St. Thomas side of the bridge, 
the new golden-flame aro lampe be fixed to existing columns—28 lampe 
being substituted for the existing 37; and that the remaining length 
of streets be lighted by incandescent electric lampe, spaced about 55 
yards apart, Another estimate gave the cost of converting the 300 or 
400 gas lamps into incandescent electric lampe, and of providing 45 
new aro lampe, including the 28 golden.flame lampe, at £3,000, and 
the annual maintensnoe at 25 264, The cost of the 15 miles in which 
cables are already laid would thus be increased by 43 per cent., and 
the eandle-power by 235 per cent. The electrical engineer and the 
surveyor in the al pak remark that to obtain au equal effective candle- 
power with incandescent gas рае Voue, on any system they were 
acquainted with, cost at least £4,000 per annum, A special committee 
has been appointed, with instructions to request the gas company to 
also submit a scheme for lighting the streets other than those through 
which the tramways run, with an estimate of the cost and the candle- 
power to be obtained. 

Croydonm,—At the last Couucil meeting a petition was read from 
residents in Penge-road, South Norwood, requesting that, in connection 
with the tramways extension through that road, electric aro lam 
should be provided for street-lighting. The Oouncil have already 
adopted this form of lighting for Penge-road at an estimated cost of 
£417. The committee will provide a main for tbis purpose in con- 
nection with the tramway feeder, and by reason of the cablea for electric 
light being laid at the same time ss the tramway cables, the estimated 
cost is reduced to £220. In connection with the construction of the 
tramway authorised by the Uroydon and District Electric Tramways 
Acts, 1 the committee have had before them a report from the 
borough electrical engineer for lighting the whole of the tramway 
track along Mitcham-road, from P.tlske to the borough boundary, 
by means of 32 zine flame arc lampe, at an estimated cost 
ot £882, a ocons‘derable saving in the cost being effected by 
this work being carried out simultaneously with the con- 
&traction of the tramways. This extension would overcome a 
difficulty which has arisen and prevented the borovgh hospital 
being lighted by electricity, and would aleo make provision for a 
farther supply in this neighbourhood, which will shortly be opened. 
The committee recommended that the tramway route be lighted by 
electric aro lampa as suggested, that the works be carried out simul. 
taneously with the tramways construction, and that the oost be 
charged against the loan of £20,000 already sanctioned by the Local 
Government Board for the extension of electric mains. This was 
egreed to. The following resolution, which was discussed at two 
p'evious Fe » That the farther consideration of the 
report on street-lightirg be reconsidered at а future meeting of the 
Oonncil, and that, in order that the matter may be fairly considered, 
the Lighting and Electricity Committee be requested to obtain from 
the Oroydon Gas Оо. and from the South Saburban Gas Co. respec- 
tively offers for the efficient lighting of the borough, and to submit 
auch offers to the Council "—was negatived. 


Newoastle —The report of Mr. Ernest Hatton, manager of the 
Oorporation tramways, upon the letter sent to the committee by the 
secretary of the Newcastle and Gateshead Gas Oo., has been printed 
for circulation amongst the members of the Eleotrio Lighting Oom- 
mittee. Mr. Hatton points out that the average number of hours each 
of the existing arc lampe now burns annually is 2 793, and the average 
number of hours each gas lamp burns is 3,776. The fact that gas 
lamps burn 983 hours longer than the electric arc lamps has always 
been a strong argument in favour of lighting streets by gas regardlees 
of the extra amount of light given by each aro lamp during the hours 
such lighting is most requirea—namely, up to midnight. In the геро: 
submitted by the secretary of the gas company he had given a revised 
e:timate of 2,793 hours per lamp per annum, or а reduction of 983 
hours per lamp less than the hours specified in the report submitted 
by the superintendent of street-lighting, wherein it was stated that 
the rate per cent. of hours of burning for gas lamps over electric 
aro lamps was 35˙18 per oent. The committee will have a large 
number of gas lampe burning 5,776 hours per lamp per annum, 
and 206 gas lamps burning 2,793 hours per lamp per annum. 
The secretary of the gas company pointed out that if it was decided to 
keep the whole of the 206 gas lamps burning all night or every 
alternate lamp burning all night, the additional cost to the city 
would be 14s. 2d. por р, increasing the cost per gas lamp from 
25. bs. 6d. to £3. 81. per lamp per annum, or 2s. Id. less than 
the amount provided in the T submitted by the superintendent of 

pron пш, £4. 1s. 9d. It is, therefore, somewhat difficult, 
т, mon says, to give a comparison between electrio lighting and 
these altered circumstances of gas lighting, unless the committee 
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Oor. 23. 

21466. Carbon-holder for arc lamps. Herbert Edmund Moul, 
18, Kensington Oourt-place, London. 

91478. Improvements in electrical terminals and connections, 
Alan John Downes, Redvers Villas, Writtle-road, Ohelms- 
ford, Essex. 

21480. Improvements in electrical ignition devices fer 
internal - combustion engines, Henry Oapel Lofft 
Holden, 2, Bt. John’s-park, Blackheath, London. 

21485 Improvements in electrical switches. The Electric end 
Ordnance Accessories Oompany, Limited, and Robert 
Frederick Hall, 24, Temple-row, Birmingham. 

21487. Improvements in letter-box plate for letter box and 
electric bell push combined. Daniel Timmins, 5, 
Olt v· don - terrace, Ridgeway-road, Fishponds, Gloucestershire, 

21519 Improvements in supports for electric incandescent 
lampe. Mabel Annie Oox, Hawthorn Oottsge, Vale of 
Health, Hampstead, London. 

215231, Improved coil trembler fer  eleotrieal ignition 
apparatus of high-speed engines for moteroars and 
similar vehiclos, Sidney James Williams, 149, Strand, 
London. 

21583. Improved form of prepayment electricity meter. 
Harry Francie Jackson Thompson and John Horace 
Bowden, 10, Eastoombe-avenue, Oharlton, London. 

21533. Improvements in the manufacture of active irom mass 
for the electrodes of alkali accumulators. Кгпві 
Waldemar Jungner, 51, Bedford-street, Strand, Loudon. 

21534. Improvements in the manufacture of electrodes fer 
electrical 


accumulators thus manufactured. Ernst Waldemar 
Japgaer, 31, Bedford-street, Strand, London. (Date 
applied for under Patents Act, 1901, June 10, 1906, 
being date of application in Sweden.) (Complete specifi- 
cation). 

21585 Improvements in er relating to insulation for accumu- 
laters with alkaline electrolyte. Adolf Emanuel 
Berglund, 31, Bedford-street, Strand, London. (Date 
applied for under Patents Act, 1901, Merch 15, 1905, 
т aum of application in Sweden.) (Complete specifi- 
cation. 

21585, Improvements in telephonic apparatus. Joseph Devon- 
рог Finney Andrews, 2, Park - avenue, East Sheen, 


ndon. 
Ост. 2. 

31581. Improvements relating te trolley poles of electric 
tramoars or the like, James Hunter Collie, 34, Oastle- 
street, Liverpool. 

21583, Automatic starting resistance for electrical 
Ernest Bolton, 12, Beiconsfield-squsre, Hartlepool, 

21615. Improvements in or in connection with the cells of 
electric accumulators, applicable also for other 
purposes. А exander Battersby, 3, Brown-street, Market- 
street, Manchester. 

21658. Improvements relating to electric motors Heny 
Harris Lake, 7, Southampton-buildings, London. (Inter. 
national Holding Oompany, United States.) (Oompleie 


specification. ) 
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21648. Improvements in or connected with fuse boxes. 
W. T. Henley's Telegraph Works Compauy, Limited, and 
William Henry Nichols, 55, Ohancery-lane, London. 

Improvements in or relating to electric motors, 
dynamo, electromagnets, and other machines or 
apparatus comprising an electrically produced 
magnetic field. Auguste Védrine and Count Raoul de 
Quén, 70, Ohancery-lane, London. (Date applied for under 
Patents Act, 1901, Oct. 25, 1904, teing date of application 
in France.) (Oomplete specification. ) 

21659. Improvements in electric road motor vehicles. August; 
Véinne and Count Raoul de Quélen, 70, Ohancery-lane, 
London. (Date applied for under Patents Act, 1901, 
Ost. 26, 1904, being date of spplication in France.) 
(Complete specification.) 

Improvements relating to sound boxes for phono- 
graphs, telephones, and the like. Piotr Lebieczinski, 
7, iM iC EE London. (Complete specifica- 
tion. 

Improvements in and relating to electric meters 
Abgemeine Elektricitdts-Gesellechaft, 83, Oannon-street, 
London. (Date applied for under Patents Aot, 1901, 
Oct. 28, 1904, being date of application in Germany.) 
(Complete specification.) 

Improvements in systems of electric motor oontrol. 
The British Thomson-Houston Company, Limited, 82, 
Oannon-street, London. (The General Electric Company, 
United States. ) 

21681. Improvements in electric shunts. Henry Sta ff rd 
Hatfield and Frank Michael Lewis, Norfolk House, 
Norfolk-street, London. 

Oct. 26. 

21683. A new and improved mechanism in connection with 
prepayment electricity meters Francis Henry Merritt, 
Acristo, Weils-street, Ryde, I-le of Wight. 

21707, Protecting device for shunt field windings of electrical 
machines where shunt regulators are used. Thomas 
Eige, 34, Manchuria-road, Olephem, London. (Oomplete 
spe fication. ) 

Improvements relating to electric heating er cooking 
apparatus. John Somerville  Hightield, 522, High 
Holborn, London. 

Improvemonts in or relating to mechanism fer making 
and breaking electric circuits in connection with 
alarm clocks, tell-tale elooks, and the like. Friedrich 
Kuhn, 31, Bedford-etreet, Strand, London. 

Improvements in and relating to electric resistances, 
The British Thomson. Houston Oompany, Limited, 85, 
Oannon-street, London, (The General Electric Oompany, 
United States.) 

Ocr. 26. 


174024. Improvements in electric 
Heinrich S-ern and Gustav Engisch, Thanet House, 
Temple Bar, London. (Date applied for under Rule 6 of the 
ы" Rules, 1905, Aug. 28, 1905). (Oomplete specifica- 
tion. 

21761. Improvements in and relating to electric conductor 
rail insulators. William Vernon Bonsor, 36, Redcliffe- 
road, London, 

21795. Improvements in or relating to electrically 
соска. Frederick Augustus Ohandler 
Bonnikeen, 18, Hertford-street, Ooventry. 

$1798. Improved system of armoured insulated conduit for 
running uninsulated electrical conductors. Herbert 
Hough Olements, 45, Cannon- street, London. 

21864 A new or improved vacuum receptor or apparatus 
for the production of violet or ultra-violet rays, 
X-rays, or other rays, or combination of raya by 
induction on low-tension currents, John Hendry 
Phelps and John Ounningham Bowie, Birkbeck Bank- 
chambers, Obancery-lane, London. 

21883. Improvements iu eleotromagnotio apparatus. J.ho 
McIntyre, 55, Ohancery-lane, London. (Date applied for 
uoder Patents Act, 1901, Ost. 29, 1904, being date cf 
application in United States, (Oomplete specification. ) 

21834, Improvements in Ruhmkorff coils. John Mclatyre, 55, 
Ohancery-lsne, London. (Date applied for under Patents 
Act, 1901, Dec. 8, 1904, being date of application in 
United States.) (Complete specification.) 

21642, A new or improved methed and means for neutralising 
deflecting foroes acting en a magnet or system of 
magnets, Hermann Gercke, 31, Bedford-street, Strand, 
London. (Complete specification ) 

21846. Improvements in and relating to electric telegraphy. 
Angelo Oipriano Boronio and Alexander Мийһзаб, 525, 
High Holborn, London, 

21851. Improvements in or relating to alternating-current 
motors. William  Allwood Dutton and the Brush 
Electrical Engineerirg Company, Limited, 46, Lincolu’s- 
inn-fields, London. 

21855. Improvements in electric power measuring and 
recording instruments for alternating currents. 
Vittorio Arcioni, Olun House, Surrey.stieet, London. 
(Date applied for uader Patents Aot, 1901, Oct. 27, 1904, 
Gang date of application in Italy.) (Complete specitica- 

on, 


21658, 


21661. 


21672. 


81675. 


21739. 


21753. 


217583. 


switching apparatus. 


synohronised 
and Bahne 


$1850. Improvements in or relatiog to service apparatus for 
electric supply. William Morris Mordey and Guy Carey 
Fricker, 46, Lincoln's - inn - fielde, London. 

21856. Improvements in electric clocks. George Bennett 
Bowell, 40, Ohancery-lane, London. 

Ocr. 27. 

$1870. An improved method of securing or attaching a wire 
supplyivg electricity to a terminal.  Aifred Austin 
Lines, 21, Harleck-avenue, Dewsbury-road, Leeds. 

21882. Improvements in electrically-driven bicycles and like 
vehicles. Samuel Hopkinson Parry and Harry Barrett, 
3, B:own street, Market.street, Manchester. 

91931. Improvements in electric arc lamps. The British 
Thomecn-Houston Company, Limited. 83, Gannon street, 
London. (General Electric Company, United States.) 

$1947. Improvements in and relating to dynamo-electric 
machines. Siegfried von Ammon, Oswaldestre House, 
Norfolk.street, Strand, London. 

Ocr. 28. 

21949. Improvements relating to the manufacture of hypo- 
chlorite solutien by eleotrolytio methods. William 
Pollard Digby, Trafalgar-buildings, Oharing Cross, London. 

22665. Improvements in insulated electric conductors. W. T. 
Henley's Telegraph Works Oompeny, Limited, end Henry 
Savage, 55, Chancery-lane, London. 

22011. Improvements relating te brushes or oollectors for 
dynamos and motors. James Dickson, 8, Quality-court, 
Ohancery-lane, London. 


COMPLETE SPECIFICATIONS ACCEPTED, 
To be published Nov. 16. 


1904, 
10958. Transforming the energy of  eleotrio currents. 
Weintreub. (Date applied for under International 


Convention, July 23, 1903 ) 

Construction of section insulator for electric trolley 
wires or the like. Phillips. 

$4874. Alternating - current eclectric generators. British 

Thomson-Houston Company, Limited. (General Electric 
Oom pany.) 

25382. Electrede for apparatus producing radiant electrical 
energy. Siemens und Halske Akt.-Ges. (Date applied 
for under International Convention, Nov, 24, 1908.) 

Electric power-transmitting mechanism. British 
Thomson- Houston Company, Limited, Meyer, and Hoppe. 

Electric meters. Imray. (Soo. pour l'Exploitation de 
Oompteurs Electriques Rittener et Cie.) 

Electromagnetic apparatus such as is used in electric 
belts. L.ke. (Schwarzs aud Kelle.) 

Electrical counting apparatus, more especially 
applicable for use in connection with ships’ logs, 
Crawford. 

27083. Control of electric motors and apparatus therefor. 
British Tnomeoa-Houston Oompany, Limited. (General 
Electric Company.) 

Emergency valves for fluid pressure systems, British 
Thomson-Houston Oompany, Limited. (General Electrio 
Оотрару.) 

Means of refiection in connection with electric and 
other lights. Jackson. 

27399. Electricity meters, Hamilton aud Ferranti, Limited. 

27926. Electric demand or rebate indicators. Lewis and Reason 
Manufacturing Oompany, Limited. 

Electricity meters, M.tcthews. 

Treating carbon and mothods of produciag 
British Thomson-Hou:ton Company, Limited. 
Electric Company.) 

к diaphragms for use in electrolytic oolis. 

ir z 

Electrical switches, plugs, and the like. Strode and 
White. 

Instruments for indicating the charged or uncharged 
condition of electric cables er other electric 
appliances. Thornton. 

Electrical gas igniting and extinguishing apparatus, 
Down and Wissman. 

Electrical gas igniting and extiogulshing apparatus. 
Down sud Wisemeo. 

Electrical gas igniting and extinguishing apparatus. 
Down end Wireman, 


25036. 
206388. 
26778. 


27088. 


27286, 


27317. 


28044 
28062. samo. 
(General 


$8129. 
28252. 


28278, 


29343. 
29345. 
29346. 


1905 

Vapour electric apparatus for current rectifying and 
other purposes, Churchward. (Date applied for under 
Ioternstional Convention, Jan. 18, 1904) 

Motor-driven air compressors. British Thomson-Houston 
Ocmpany, Limited. (General Electric Company.) 

Reoiprocating fiaid pressure engines. British Thomson- 
Hous'on Company, Limited. (General Electric Oompany.) 

Electric fans. British Thomson Houston Company, 
Limited. (General Electric Company.) 

Electric motors. Burke. 


954. 


1936, 
2115 
3918, 


4040, 
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4321. Sparking plugs for eleotrieally- fred internal-com- 
bustion engines. Lewis, Hill, and Whitfield. 

4354, Electric time switch, Lübeck. (Rights under Patents, 
eto., Act, 1901, not granted.) 

4883, Central station telephone systems werking with a 
commen battery. Birnbaum and Bell. 

69875, Fallers for electric stop-motien mechanism for looms 
and ether textile machinery. Whitney. (Date applied 
for under Patents Rule 9, April 3, 1905.) 

7682. Electrical alarm mat. Skinner. 

8196, Multiple-unit control for electric motors. Perkins and 
Jackson. (Date applied for under International Oorvention, 
Juue 6, 1904.) 

13384. Electric conductors and mothods of insulating the 
same. British Thomson- Houston Oompeny, Limited. 
(General Electrio Company.) 

13587, Starting switch for three-phase electric motors having 
а resistance in series with the rotor. Siemens Bris. 
and Oo., Limited, Berry, and Toplis. 

18964. Electrical testing devices. Harrison. (Electric Railway 
Improvement Company.) 

14131. Construction of sound-proof telephone cabinets and 
other chambers,  Haddar.  (Akt..Ges. Iudustiie u 
Holzverwertung.) 

14908. Electrical switch apparatus for supplying current- 
consuming devices on several motorcars of eleo- 
trically-propelled trains. Siemens Bros. and Oo., 
Limited. (Siemens-Schuckertwerke G. m. b. H.) 

17740. Apparatus for exploding mines by means of electrical 
waves, Schneider. (Date applied for under International 
Oonvention, Oct. 25, 1904.) 

18013. Means of rectifying alternating electric currents. 
Povar and Livett. 


COMPANIES’ STOCK AND SHARE LIST. 


Name. gon ше ы s 
Commereial and Industrial.— £ £ 
Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 .. $: 
Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-125,000 1 7/6-9/16 
sritish Insulated and Helaby Cables, Ord., 1-100,000...... 5 .. -14 
— —— 6 per cent. Cum. Pref., 1-100,000 ........... .... B .. 8-64 
— — — 44 per cent. Mortgage ‘Debentures .............. 100 .. 103-6 
jritish Thomson-Houston Co., 44 per Gent 1st Mort. Deb. 
Lo. 950 EE 100 .. 98-100 
British Westinghouse Elec. and Manuf. 6 per cent. Pref., 
275,0 i 575,000 ООО seven ВОЛ РИТЕР Веро § s 24-28 
4 per cent. Mortgage Debenture Stock .......... 100 .. 85989 
Brush Ele els Engineering, Ordinary, Nos. 1-105,751 .. 2 .. 4-3 
——— Non. Cum., 6 per cent. Pref. .................... Р a 
—— m per cent. 1st Debenture Stock ................ 100 .. -97 
— 44 a per r cent. 2nd Debenture Stock................ 100 .. 18-81 
Callender's Cable, ређепіагев............................ 100 .. 109-111 
а Г РОЧОТИ ОНЕ npmÜ1r sa РОСТИ 5 .. 1112 
d per cent. Pref. ................................ 5 .. 52-51 
ne раена 5: у: 18-14 
— —— 5 per cent. Ређепёцгев.......................... 100 .. $94.99 p. e. 
Edison and Swan United, A" Shares, 1-99,261 .......... 3 .. I-II xd 
— ** A " Shares, 01-017, 159........ 5 .. - 7 xd 
— — 5 per cent. Debentu res 10 .. 99 
А — 4 per cent. Deb. Stock, Red. .................... 100 .. 8590 
Electric ( оошсо, Nos. 1 to i, SES R .. Yi 
7 рег cent. Cumulative Pref. .................... 2 .. 132 
m cent. Perp. lat Mort Deb. ................ 100 .. 94-9 
Ferranti ited, ò per cent. lst Mort. Deb. Stock 100 .. 90-93 
General Electric Company (1900), 5 per cent. Cum. bet. 10 94-10 
— — — 4 рег cent. lst Mort. Deb. Stock ................ 100 .. 96.100 
EX Telegraph Works, Ordin) „ 6 .. 1213 
— 44 per cent, Preference.......................... B us tg 
44 per cent, Debentures ........................ 100 .. 109-111 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 .. 150-16 
— —— per cent. Ређепбагев.......................... 10 .. 991 
Parker, Thos., Limited, Ordinary ........................ 10 10-104 
Tele graph Construction and Maintenance................ 12 .. 3531-3 
——— 5 per cent. Bonds .............................. 100 .. 102-1 
Eleetrie Lighting and Supply.— 
Bournemouth and Poole, Ordinary ...................... 10 .. 121121 
44 per cent. Cum. Pref., 7,501-15,000 ............ 10 10-105 
6 per cent. Cum. Second P Pret., 15, 001-22500 .... 10 .. 114-124 
——— 44 per cent. Debenture Stock, Red .............- 100 °.. 107-108 
Bromley mier (Kont) Electric Light and Power Co. 5 .. 54-53 
4 per cent. lst Debenture Stock, Red. .......... 100 .. 104-107 
Brompton and Kensington, Ordinary ........... ns peas 9 2% 93-104 
—— 7 per cent. Preference ................. ........ 9. us 94-93 
Calcutta вое Зар o0 oe doo ‚ Ordinary, Nos. 1-60,000 . 5 81-91 
Nos. 60,001-80,000 ............................. Р 24.14, 
Cambrid Riectele Supply Company, £10 Ога  ........ 8 .. 121 
Central Electric с Supply, 4 per cent. Guar. Deb. Stock .... 100 .. 105-108 
Cross, West End, and City Electric Supply, Ord., 
I ðVſ mts ww RIA" RUE RUNE 5 .. 748 
44 per cent. Cum. Pref., 1-80,000 ................ 5 .. 64-53 
— 4 сеш Debenture Stock, ‘Red. P 7 “40, 000 ио xs Ew 
“City Undertaking,” 44 p.c. Cum ae 
— ditto (1905) 40, 001-0, O00 Dru 44-4 
Chelsea агы Supply .............................. 5 .. 58-64 
r cant fe „ р еен агане 100 .. 110-112 
City of London 7 йн T 10 .. 14-15 
6 per t Е Pref... кел s 10 .. 134-14 
5 per cent. Debenture Stock .................... 100 .. 124 
#4 рег cent. 2nd Deb. Stk. Prov. Certs. (all pd.) . 100 .. 104-106 
County of London pieno Supply, Ordinary ............ 10 .. 92-10 
6 per cent. Cum. Pref. .......................... 10 — 124-1 
44 per cent. Debentures Prov. Certs. All pd. Rd. 100 .. 111-1 
——— 4) per cent. 2nd Debentures Prov. Certs. ........ 100 .. 104-106 
Edmundsons' Electricity Corporation, Ordinary, 1-50,000.. 5 91-61 
——— 6 per cent. Cum. РгеЇ!........................... 9. e 64 
44 per cent. First Mort. Deb. .................. 100 . 10-11 
Electric Lt. & Traction Co. of Aust.,6 син, 150000 5 — 213 
—— per cent, Debenture Stock, sees 100 — 90 


Amount Last week's 
Name. paid. price. 
£ £ 
Folkestone Electric Su ply, 0 8 Nos. 1-10, 000 e 858 . 55} 
per cent. tock, Еөй............... 100 100-103 
Havana Electricity, 1-15, 000 F . 10 94-104 
Hove Electric Lighting, Ord., 1- 9 Р zi Ө. ч. 84 xd 
Isle of Wight Elec. Lt. and Pwr. Wr c. Db. Stk. Rad. ... 100 101-104 
K 1 ше Power and L ighting, 6 per cent. Cum. i 3132-1 
Kent & Ка d Кылмыш and Notting Hil, 4 br 12124 
ens n an and No per 
cent. Debentute tock Red. ““.. 100 .. 98-101 
Kidderminster and Dist. E Elec. Lighting and Traction, Pref. 10 .. 93-104 
London Electric, Ordinary 5 us 2-24 

6 per cent. Pref. ................................ 8 u 54-5 

4 per cent. lst Mortgage Debenture Stock, Red... 100 .. — 
Metropolitan Ordinary, 00, OI - 500, OC O0Qᷣi . 5 . 10 10 

4) per cent. First Исе Debenture Stock.... 100 .. 109-11 

44 per cent. Cum. Pref. ........................ 5 . 6 5 

34 pe per cent. Mo ortgage Debenture, Red........... 100 .. 98 100 
монша. IUE ROMAE D ра 4 р. се Mort. рее 0: б Е" ar p. a. 

ewcastle-upon-Tyne Electric Supply, nary, 

do., 57,0 079,000» .............................. 5 8-94 

5 per cent. Pref f / ( 5 64 61 

do., 57,0 0-75 OO ыы NEQOE MORSU 5 64-63 
Notting Hill Electric Kenting 33 14-15 

4 per cent. First Mort. Debs. Nos. 1-500 (Reg.) . 98 160 
Oxford Electric, Ordinary, 1-96 and 40-14,510 ............ oa 6 

per cent. Debenture Stock .................... 100 100-1 
Royal Electrical Company of Montreal, 44 per cent. First 
Shares Mortgage Debentures ....................... 100 .. 100-103 
Smithfield Markets Electric Supply, Ord 1-12,000 ...... o. .. 2-24 

4 рег cent. Debenture Stock .................... 100 .. 7640 
South London, Ordinary ................................ B. .. 34 
South Metropolitan Electric Light and Power, Ord. ...... 1 .. 15A M 

7 per cent. Cum. Pref. .......................... 1... к 

44 per cent. lst Mort. Deb....................... 10 .. 105-1 

Ditto, June, 1904 .............................. — — 
St. James's and Pall Mall, Ordinary, 101-20,080 .......... 5 .. 14-15 

— —— 7 per cent. Рге!................................. 8 ae P49, 

34 рег cent. Db... 100 .. 1 
Urban Electric Supply Co., Oruinary, 8-30-00 5 .. 44 

5 per cent. Cumulative Preference, 50,001-80,000 5 .. 
Westminster, Ordinary ....................... ........ 5 . 11312) 

——— 5 per cent. Cum. Pref., 110, 101-138 21. eo au è 
Eleetrie Tramways.— 
Anglo-Argentinė; 54 per cent. Cum. Pref., 1-260,007 ...... 5 T Sibi 
*»8a066080998250626060989*«2«2529500€909000255090059709060222292099?52889 ee [| 

рен 6 per cent. Debenture Stock, 1888.... 100 .. 141-1 
Auckland Elec. Trams., 5 D » Mor. Deb. Stk, Red. .... 100 . 101-106 
Barcelona Tramways, Órd., 20,000 51. часоу 10 153-144 

5 per cent. Cum. Bret Shares, 1-10,000 .......... 10 9 -10 

5 per cent. Deb., Red., 1-600 .................... 100 98-101 

44 per cent. Red Deb. Stock IIIN 100 .. 97-102 
Bath Elec. Tramways, Ld., Pref. Ord. Sha., 75 001-150,606. 1 .. 4-1 

5 per cent. Cum. Pret. Shares, 155,584 e 1 .. 15/16-1 1/16 
Blackpool and Fleetwood Tram roll 10 r4 158 
Brisbane Tramway Invest., Ord , 1-75,000 ................ i -14 

5 per cent. Cum. Pref., Nos. | 1-75,000 ............ 5. 87 

44 рег cent. Deb. Stk., Red., Prov. Certa. ail pd.. 100 .. 9o- 
British Columbia Electric Railway Co., Ord. Def. ........ 100 126-129 

Ord. Pre. oo аа cr hue e 100 109-112 

—— —— $ per cent. Cum. Perpetual Pref. Stock.......... 100 105-108 
— 4) per cent. lst Mt. Debs., Nos. 1-6,250, of £40each 40 -103-105 pc. xd 
— —— 4} per cent. Vancouver Lower Deb............... 00 . 100-103 
British Electric Traction, Ord. 1-300,000 & 60,001-90,000 .. 10 98-104 
——— per cent. Cm. Pt., 30 001-60,000 ..'............. 10 11-114 
——— - 5 per cent. ыс крш Stock ........ 100 у 

44 per cent. 2nd Deb. Stock k 100 .. 

Buenos Ayres and Belgrano Тгашя........................ 5 ..3 11158 15/10 
—— “A" 6 per cent. Cm. Pf., 1-400000 ................ 5 .. 6$-5j xd 

“B” Spr ee Р » 127,500 "———— 5 .. 5-04 xd 

б per cent. Deb. Stock, Кей. ................. .. 100 .. 106-1 

Prov. Cert., all paid ............................ 100 .. 102-106 
Buenos Electric rams., 5 p.c. Deb. Stk., Red. .... 100 .. 98-100 
Calcutta ways, 1-102,268 ............................ 5 .. 9-95 

44 per cent. lst Deb. Stock, Red. ................ 100 107-109 
Cape Electric Tramways, Nos. 1-480, F 1-4 1-14 
City of Birmingham Tramways, 5 per cent. Cum. Pref. .... 5 34-44 

4 per cent. 186 Mortgage Deb., 1-3000 (1917) 100 100-103 
Colombo Electric Tramways aud Lighting, 5 per cent. 1st 

Mo e Debenture Stock, Red. .................... 100 103-105 
Cork Electric Tramway and Lighting Co., Ordinary ...... 10 .. E Ns 

б per cent. Cum. Pref. .......................... 10 16 

4 per cent. Debentures ess 100 101-102 
Dublin United Tramways AD ta x oe 1-60,000 ...... 10 134-144 

—— — 6 per cent. Pref., 60, 0 ·ũů 0rii 10 19-16 
——— $. per cent. Mort. Debs., T 3.000 Red 100 94-97 
Imperial Tramways, Ordinary ........................ . all 18-19 

б per cent. Cum. Pref. .......................... al .. 14-144 

4, рег cent. Deb. Stock .......................... 100 .. 106-110 
Isle of Thanet Electric 0 80 and Lighting, 5 per c. 

Cum. Pref., Nos. 30, 001-50, 0 % œ ........................ , 2i- 

4 per cent, lat Mt. oe Stock, Red. .............. E . 8 
Kidderminster and District Lighting and Traction, Pref.. 5 .. 8-84 
London United Trys. (1901), 5 per cent, Cum. Prei 0 .. 93- 

4 per cent. lst Mt. Db. Stock, Red. .............. 100 .. 100-1 
Madras Elec. Trams. (1904), 5 per cent. Deb. Stk, Rd. .... 100 .. 103-105 
Metropolitan Elec. Trams., Defd., 1,000,001-1 314, 016 . 1 .. 7/82-3/32 

——— 5 per cent. Cum. Pref., 500 ,001-1,000,000 5 1... 1-1 1/16 

44 per cent. Deb. Stock. ко. 7 аата 100 .. 105-107 

Milwaukee Electric Rall and Lig ре 000 cent. 50-ут Cons. 
Mort. Bonds, 1926, 1-5,500 yand 1,008,000, . Оощ $1,000.. 104-108 
Montreal Street Rail, Sterling 5 per cent. (Mort.) Deb., 
/// ³˙·Ow] k;- EET es жез Uia EE ЕЧ . 101-104 
— — Sterling 44 per cent. Deb., 1922, 601-2,000 ........ 100 .. 102-104 
New General Traction, 6 per cent. Cum. Pref., 1-10, O00 and 
„001-74, 000 *ec9990e9222090522992500024229929€002299999 s... . ц 
Oldbam, Ashton, and Hyde Tramway, Ordinary .......... 10 .. $ 

5 per cent. Cum. Pref. .......................... 10 04.187 
Perth Elec. Tramways (W. A.), 5 per ag 1 TAE Deb. Sk... 100 .. 108-1 
Potteries Electric Traction, rdinary -40,000........ 10 82-91 

5 per cent. Cum. Pref., 1-20 2000 „ н 10 .. 94-98 

44 per cent. Debenture Stock .................... 100 .. 102-105 
South Lancashire Electric Traction and Power Company— 

‚000 Ordinary .............................. i 5 1 

£101, 132 6 per cent. Preference .................. l * 1 

— £597, 170 44 per cent. Debenture Stock ........ 100 p.c, .. 100 p. c. 
Electric Railways. — 
Central London, Ordinary ................................ 100 — 9193 

4 per cent. Pee E er NU Cn E seat oe 180 .. 101-103 

— — 4 p.c. Deb. Stock | sei Script Certs., fully paid). Mo . 110-112 
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Name. 


City and South London, Conso!idated Ordinary 


4 per cent. Debenture Stock 


—— 5 per cent. Pref. Stock a un 
cL. p E 


*оезе се э 


+» е эе е ө е 


929206975999» 


ESTA S 


Amount Last week's 


рис price. 
TC 100 42-41 
J. 100 107.110 
11 100 118-121 
FFC 100 117.120 
VVV 100 115-116 
FFF in 10704 
f. 43 
943 
F — 99-100] 
J taco ie eel 100 88-90 


Telephones. — 


National Telephone, Preferred 
Deferred Stock 
—— 6 per cent. Cum. First Pref 
—— per cent. Cum. Second Pref. 
——— $ рег cent. Non. Cum. Third Pref. 
——— 54 per cent. Deb Stock, Red. 
4 per cent. Deh. Stock. Red. 
Oriental Telephone and Electric Company....... ИКУ eee 
- per cent. Cum. Pref. .......................... 


Name, 
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52 6 „„ %%% %%% „„ seen ee 
„52 %% „%cf өз оэ эе еэ оэ өэ еэ „„ „„ ео еэ өө ө э 
6 2 26 %%% „„ „ „ „60 


то эз ез о эз еаз э 


оосесаоасеовоее о 


гозеововооевоеовп вове ев 


„„ „6 2„ 
„„ „„ „ „„ „%%% „ „6„ 


1905 


Amount Last week's 
price. 


paid. 


£ 


112-115 


28 14-18 
lod 5161 5/16 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Traftic Ret urns for 


Miles of 


н inorena or sin gle tr yp Ў Accounts for past year. 
0 e 
m I | | Current Total | P C il Р uo pte Ell f 
0 assengers Car miles as- | Car e 0 
Boing | uae | 120: | Week | year. | 1905. | 1904. | Ending |receipts| carried. run. _{s’nger| mile. | track. 
, Vt £ £ g | £ d. d. £ 
Aberdeen Corporation .......... Oct 78 1.28 | 1,187 | 31 - 1,6 44| 251 203 May 31] 64,071 | 15,530,351 1.379.723 098 [1114 | 2,512 
Ayr Corporation .............-.. 4 28 178 Wj- v — 8 8 „ 15| 14,328 | 3,316 380 353,945 1 971 | 1,830 
Barking Corporation............ — == — — — 133) — = = = E = = = 
Birkenhead C rp ration ........ „ 9 9:6 93) | - 3|- 66' 2 53] 234 | March 31| 55,025 | 11,145,531 | 1,309,903 18 1006 | 2,538 
Birmiogham Corporation ...... TAE. 367 R25 | e 42 — 2 2 » М|17,155 | 4,709,728 265,525 85 |145 8,866 
Blackburn Corporation ........ » 2 918 Sil | & 7] + 978 | 24 24 BET 25| 48,875 | 8,661,720 986,955 | 1:35 [1189 | 2,035 
Blackpool Corporation .......... * 1 474 a8 |- M E 174 | 17 Pees i = = E = = 78 
Blackbool-Kleetwood Trams. „ £ 241 338 — 87 — 927 164 163 Dec. 31| 31,846 | 2,325 677 579,264 13:19 Ба 
Bolton Corporation ............ » 29|] 1,788 | 1/82 | + 105| + 7,141 | 40 38 | March 31| 95.765 20, 25.190 | 2.16113) |113 {1063 | 2,594 
Bournemouth Corporation ...... " 1.237 954 | + 353 — 16 82 16 82 „ 31] 55,276 | 10,058,288 | 1,121,625 1 32 |1183 | 3,226 
Bradford Corporation .......... „ 21| 4087 | 4.914 |- 34) - 72006 | 96 | 77 „  31/230,085 | 47,108,000 | 5,053,392 |1172 10 927 2,396 
Brighton Corp ration .......... 19 7-7 835 |- $6) + 553| 9 9 „ ЭЦ 50,333 11, 321,160 | 1 152,828 |106 [1048 | 2,914:8 
Bristol Tramway Company...... „ 27| 4497 | 4,883 — ? — 514 | 51 Dec. 31|259,799 | 45,312,373 | 6,127,135 ue 
Burnley Corporation ......... e| „ 28 1.10 | 1,045 |+ 69] — [106 |10%0 | March3| — = = 10-6 | 2,768 
Burton Corporation ............ » 79 232 301|- 22| - 1,255 84 84 , 31| 17.950 | 3,878 269 454,082 107 1921 2.068 
Cardiff Corporation usd duque t » 2| 1776 | 1.964 |- 187) + 132 |] — : 51,112,209 | 23,133,565 | 2,770,049 {112 | 9-72 | 3,782 
Carlisle Tramways Company ....| „ 27 16! 170 — 9 = £4) 8:51 85 рес. 31| 10,713 | 2,935,002 359 756 = 714 a 
Central London Railway ........ „ €8| 7,08 | 6,776 | + 25:| - 1,270 6 6| „ 31347,5898 | 44,875,547 | 1,281,214 |186 |6510 | 57,951 
City and South London Railway.) ,, 29 A741 | 2.68 | + 125| — 105 61 61 „ 31[ — 22 = = = 
Colchester Corporation ........ — — — — = 7 7 t = = = = 2 
Cork E. T and І, Company ....| .. 26 101 450 — 4 ＋ 718| 1 1 „ II 24,895 | 5,814,376 882,256 |101 | 6061 — 
Darwen Corporation Sp 1 250 e | - Li + 212 725 7 March 3] — — = == — == 
Dover Corporation. Oct. 2 25 178 ＋ 7 — 45 44 „ 5!| 11,250 | 2,853,200 284,143 94 |949 | 2,500 
Dublin and Lucan Electric Ry...| , 21 95 100 | — 5| + 2 63 63 Dec. 6,358 402,511 110,738 5-79 11378 942 
КОЛОС ‚ 27 ‚74 - 18 
Dublin 8. ые, ss „ 2 863 Sas I 35 — |47 | % | , 310257. 469 | 50,050,949 | 7,077,372 |123 | 907 | 6,601 
Dundee City Tramways .. ..... „ €9 8:0 820 |+ 70 + 1,022 28 2* May 15| 44,695 1,611,525 933 006 90 11199 | 1,943 
East Ham Corporation........-- „ 28 712 628 | + 84 + 2,611 | 23 25 | March 310 36,652 | 13,089 658 863,816 64 {10°18 | 2,994 
Glasgow Corporation „ 23 15,062 | 14,619 | + 445 + 16,245А 1443 | 143 May 31756, 480 [195,767,519 17,915,595 — |1012 — 
Gloucester Corporation ........ FE — x — — 9 54 = d E Es Es 2 En 
Halifax Corporation Sec. 20 1,805 | 1,618 | + 185 + 1,761 | 354 | 33 | March 31| 74,019 | 17,899,642 | 1,540,707 — {11°53 085 
Huddersfield Corporation ...... Oct. 28| 185 | 1,12 | + 125| + 1,212 | 35 $5 „ 31 69, 12,838,150 | 1,666,262 |12 | 9°71 1.855 
Hull Corporation . „ 18] 2085 | 2.176 — 52 + k2l1 | 27 eb „ 5101 12,651 | 27,102,921 | 2,910,693 |1 9 29 = 
Ilford Corpor.tlon .............. — — — — — — | 103 „ | == i Van = ae = 
Ilkeston Corporation » 25 u 164 — 25 — 77| — 9 = == э К is = __ 
Kirkcaldy Corporation » 18 1&5 28 |— 23 = 74 74 May 15 12,201 | 3,632,855 432,536 775 |6519| — 
Leeds Corporation » 28| 5618 | 5.920 |+ 193] + 5,719 | 89 March 25/298,233 | 64,223,656 | 7,121.038 |110 |1002 | 3,351 
Leicester Corporation .......... „ 21| 1976 | 1,€13 | + 103 — 42 — Dec. 51| 26,011 | 12,039,252 | 1,229,507 9:79 — 
Liverpool Corporation .......... „ 21 101'0 | 15,237 517 + 8,617 | 103 | 103 „ 311547,625 116,642,665 |12.166,419 — | — = 
Liverpool Overhead Railway ....| „, 29| 1. 1,621 | - 152] 1,1244] 657| 657| June 30 8',392 | 11,171,865 | 1,024,275 — — 
London County Council ........ „ 21 14.208 | 13,54 | + 820| 464,391 | — | — 22 em " m "um = a 
Lowestoft Corporation .......... i» 8 151 co;- 9 — 6 54 | Sept. 50| 14,511 | 3,128,867 359,435 |108 |968 | 2,638 
Maidstone Corporation ........ „R 26 9 126 | - 3 - 24 | 2 — 4,740 | 850121 | 112,227 |133 [1015 | 2,370 
Manchester Corporation ........ | „ 23| 122 12, 58 | + 227 | 415,690 | 149 | 1314 | March 31 631,956 |126,900,875 [14,123,124 1 19 |1073 1299 
Metropolitan Dist- let Railway. , 2 7,4.1 6, 90 |+ 5091 - 59)! g4* | — nee [025 det Жый M En a 
Metropolitan Railway .......... „ 29 17.2 17,365 T 21 | + 36 | 703 — i х =: = = з m 
Nelson Corporation „ 28 129 15 |+ 14 ＋ 42 PME 23 „ 31 6,59 1.922,57 205.358 82 710 2.253 
Newcastle-on-Tyne Corporation. , 23, 4.143 3625 | + = + 3,547 | 50 45 „ 51,197,919 43,069,934 j 4,326,152 |107 1098 | 3,957 
Newport (Mon.) Corporation. = us - — 32 32 = ER ES ES "m 
Oldham Corporation ............ „ 29 1:92 1157 | + 435| 41508 | — | м „„ 25 65,553 | 13,466,245 | 1,504,740 |116 10:45 | 1,886 
Portsmouth Corporation ........ |n 23| 1,415 | 1,553 | - 118 + 110 | — 29 „ 31; 95,702 | 19,625,329 197,499 | 1°17 1193 — 
Reading Corporation. » 1) 54) 6.9 60|— 331 — 334 ANE CS ns = = = E 
Rochdale Corporation .......... „ 28 784 289 | + 401 | +17,2) 64 44 т 31 14,881 2 857, 110 586,517 |124 | 924 | 1,102 
Rotherham Corporation ........ „ 25| 4944 99 — 5 — 92 72 n 51 23,563 | 5 251,472 l 107 |955 612 
Salford ration „ 30 4,076 | 4,024 | + 52 + 6,618 | 70) — „ 51214,111 | 39,213,560 | 4,884,590 128 |1029 = 
Scarborough Tramways Co. = — — — — = 43 — is = = = E 
Sheffield Corporation .......... „ 29! 4/73 | 4559 | + 229 + 689 | 653 | 524 „ 25/240,565 | 63,952 283 | 6,043899 | -903|9-543| 3,653 
Southampton Corporation „ 25 87, 905 - 5? — 451 — | 18 „ 31| 49,365 | 9,292,771 | 1,108,369 | 1-27 1102 — 
Southend-on-Sea Corporation....| — = — — = 9 "E уш = Mt 
Stockport Corporation .......... w 2l 755 927 | 4 228 — — 104 „ 31 — - a A an em 
Sunderland Corporation ........ „ 29 1.227 | 1,15 | + 102 + 1,085 | 20 | 20 „ 51, 64,858 | 15,364,463 | 1,495,685 1 004 10 8 EN 
Swindon Corporation „ 18 171 — = = = 4 „ З 4,937 | 1,515,757 | 102,751 | 087 1155 | 1,371 
Wallasey U. D O. „ 28 €77 69 |+ 8 + 648 1185 105 „ ЗІ! 38,768 7, 12.881 778,851 ,130 1194 5,271 
Warrington Corporation ........ — — ES — — 71 — „ 31 17,057 | 4,418,225 ; — |985 — 
West Ham Corporation ........ „ 76 1.810 1080 | + 750 — 8 62 » ol; — 15,773,742 | 1,237,165 = ЕЕ = 
Wolverhampton Corporation... ,, 25 764) — == = = 74 „ 31 56,757 | 7,666,786 | 809,508 — |10898 
э Including steam trains. f And 88 miles of interlacing track. a Train mile. b Per mile of singletrack, X Half-year's figures. 
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Herbert Hall Tarner, D. So., F.R.S., on Astronomy." 
The dates of the lectures are Dec. 28 and 30, 1905, and 
Jan. 2, 4, 6, and 9, 1906, at 5 o'clock. 


Overhead and Underground Wirvs.—The dispute 
between the General Post Office and the Cardiff City 
Council respecting the laying of trunk telephone wires 
along the North-road was investigated by the deputy 
atipendiary of Cardiff, Mr. E. Milne Jones, who sat as 
arbitrator. It was explained that the Post Office autho- 
rities desired to remove certain telegraph wires now on the 
poles and place them underground, and carry overhead 
additional trunk telephone wires between Cardiff and 
Pontypridd. Mr. W. Harpur, the city engineer, ssid the 
Council would not object to all the wires being laid under- 
ground, but they were averse to there being a number of 
wires above ground and others underground. The deputy 
stipendiary reserved his decision. 


NOTES. 


Birthday Honour.—We are pleased to see from the 
list of birthday honours that Prof. G. H. Darwin, F. R. S. 
9 of the British Association), has been appointed 
a K.C.B. 


Metric System.— According to the 4де of last month, 
the Prime Minister of the Commonwealth of Australia has 
stated that a Bill is now being drafted on the subject of 
the weights and measures, and that probably power will 
be asked to introduce the metric system. 


Motor Show.—The fourth international motor exhibi- 
tion held by the Society of Motor Manufacturers and 
Traders will be opened at Olympia, Kensington, on Friday, 
Nov. 17, and will remain open till Saturday, Nov. 25, 
inclusive. The exhibition will embrace all sections of the 


motor industry, and a large number of manufacturers will 
exhibit. Electric ignition devices and electric automobiles 
will be well represented. 


Wireless Telegraphy.—It is proposed to conduct 
extensive experiments with wireless telegraphy at the 
mouth of the Tyne. The public bodies in the locality are 
being invited to confer with a view to facilitating the 
arrangements for carrying out the experiments. At the 
last meeting of the Newcastle Chamber of Commerce а 
letter from Lord Armstrong on the subject was read, 
and a sub-committee appointed to confer with his lordship. 


Tube Combine.—It is reported in the daily Press that 
negotiations on the part of Scotch and English tubemakers 
to form an Anglo-Scotch tube combine have not proved 
successfal, the big Scotch companies having withheld their 
sopport. It is stated that had the proposal been made 
months ago, when orders were scarce and competition 
ruinously keen, the Scotch houses might have fallen in 
with the proposal, but at present they are booked heavily, 
and at substantial prices. 


Books Received.—The ''' Practica] Engineer’ Pockot- 
Book” and the Practical Engineer’ Electrical Pocket- 
Book" (price 18. each net, leather 18. 6d.) have reached us from 
the Technical Pablishing Company, of Manchester. These 
books aro convenient in size, and contain much valuable 
data. The editors, as usual, have kept them up-to-date by 
revision and inclusion of new matter, and in the “ electrical ” 
book several suggestions put forward during the year have 
been embodied in tho new issue. 


Technical Education.—Mr. Wilson Worsdell, chief 
mechanical engineer of tho North-Eastern Railway, speaking 
at a prize distribution in connection with the classes at the 
North-Eastern Literary Institute, Gateshead, last week, 
emphasised the importance of our youths improving them- 
selves technically and scientifically. Sir Walter Plummer, 
M.P., in presenting the prizes, commented on the fact that 
more students had entered for electrical than for steam study. 
He stated that, whether steam or olectricity was the motive 
power of the future, the North-Eastern Company would not 
be behind-hand, and that the works in that locality would 
not suffer by the consequent change. 


Royal Institution.—A general monthly meeting of 
the members was held on the 6th inst., Sir James Crichton- 
Browne, M. D., F. R. S., in the chair. Lady Alford, Mr. W. 
Friedlaender, Dr. A. Muirhead, and Mr. D. A. Thomson 
were elected members. The special thanks of the members 
wore returned to Mr. Robert Hannab, M.R I, for his gift of 
the picture, painted by him, of Master Isaac Newton in 
his Garden at Woolsthorpe in the Autumn of 1665." A 
Christmas course of lectures, adapted to a juvenile 
auditory, will be delivered at the institution by Prof. 


Institution of Civil Engineers.— At the inaugural 


meeting of the eighty-seventh session of the institution, 
held on Tuesday, the 7th inst., Sir Guilford Molesworth, 
K. C. I. E., the retiring president, alluded to the loss which 
the institution and the engineering profession generally 
had sustained during the recess by the deaths of Mr. 
James Mansergb, F.R.S., and Mr. George Robert Stephen- 
son (past presidents), and of Sir William Shelford, K.C.M.G. 


(member of council). He then formally introduced to the 
members his successor to the chair, Sir Alexander Binnie. 
Sir Alexander Binnie then delivered an address to the 


members, in which he traced the influence of scientific 


thought and investigation upon the development of 
engineering practice. The president subsequently pre- 


sented the medals and premiums awarded by the council 


for papers dealt with at the institution in the course of 
the past session, and afterwards received the members in 
tho library. 


Photography by Telegraph. — Prof. Korn, who 
has devoted close study to the problem of the transmission 


of photographs over telegraph wires, recently communieated 
in a lecture to the members of the Electro- Technical 
Association at Munich the results of experiments which he 


had made with a view to perfecting the apparatus employe1 
in the process. These were carried out on the telegraph 
line from Munich to Nuremberg, a distance of about 
100 miles, and had satisfied him that it was possible to 
transmit a photograph or sketch Ein. or 7in. square in а 
period varying from 10 to 20 minutes, though he claimed 
that after improvements had been introduced in the 
apparatus the feat would be accomplished within five 
seconds. The subject has now occupied the attention of 
inventors for ages, and the results of Prof. Korn’s investi- 
gations do not mark any considerable advance towards 
perfection, nor do they add to the stock of knowledge 
already extant on the subject. 


Incandescent Lamps and Fires.—The extended 
use of electricity in mines gives rise to the belief that the 
dangers thereof are increased owing to the possibility of 
explosions caused by the heat from the lamp igniting the 
coal dust. This was demonstrated by а fire which took 
place at one of the collieries in the North of England some 
time ago. It was suspected that the heat from an electric 
lamp was tho cause, во experiments were made by placing 
an incandescent lamp on the top of a pail of coal dust, in 
a similar position to that at the scene of the бге. Thermo- 
meters recorded a very quick rise of temperature in the 
coal dust, followed by combustion if the lamp was allowed 
to remain, Investigations were then carried on by Mr. 
Hall, H.M. inspector of mines, who in a report states that 
in one case where a 16-c.p. lamp was slightly covered with 
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coal dust the temperature rose to 370deg. F. in 10 minutes, | the completion of the telegraph will not be delayed beyond 


and that in another case the lamp exploded at 450deg. F. 
in four minutes, while a temperature as high as 650deg. 
was registored in a third case. Mr. Hall remarks that 
after the coal dust has been raised to a certain temperature, 
spontaneous combustion commences. 

Institute of Bankers.—The session was inaugurated 
last week, when Mr. J. Spencer-Phillips delivered his 
presidential address. Ho was able to announce that the 
past year bad been an exceedingly prosperous one, and that 
the clearing-house returns, which had advanced 18 per 
cent. during the year, indicated a real improvement in trade 
conditions. Tho president regarded the commercial outlook 
distinctly encouraging, and in discussing future prospects 
adopted a tone of cheery optimism. He sounded a note of 
timely warning, however, against the dangers resulting to 
bankers from the competition for the deposits of the public 
by municipalities and other bodies, who were freed from 
the responsibility of keeping a large reserve of idle money, 
or money earning very slight interest, and could therefore 
offer terms which bankers could not afford to do. Bankers 
do not suffer alone in the limitation of their business by 
the growing encroachment of municipalities upon their 
preserves, and the time is now opportune for the whole 
question of municipal and private rights to form the basis 
of & Government inquiry. 

Assessment.—We note that the appeal of the Merthyr 
Electric Traction and Lighting Company, which was 
recently heard by the Merthyr Assessment Committee, 
against excessive assessments has been successfal. The 
dispute resolved into the question whether the company 
should be assessed on their property and rolling-stock or 
upon their income and expenditure. The company claimed 
to be assessed on the latter basis, as is done in the case 
of gasworks and other undertakings. At present the tram- 
ways and appurtenances were put at £2,400 gross and 
£1,200 rateable, and the depót, yards, etc., at Penydarren 
at £600 gross and £480 rateable. They urged that 6 per 
cent. on the gross receipts of lighting and traction would 
be fair, for there was the special circumstance of an 
abnormally stiff gradient for the Dowlais traffic. It was 
stated that the expert consulted by the Assessment Com- 
mittee had advised a reduction of £530, but it was eventually 
decided that the assessmont of the entire undertaking be 
reduced to £864 rateable, arrived at by taking 6 per cent. 
on the gross receipts of the whole concern, and that relief 
be granted in the four half-yearly rates extending from 
April, 1905, to April, 1906. 

Cape-to-Cairo.—The November number of the Рай 
Mall Magazine contains an interesting article on the erec- 
tion of a telegraph wire from Cape Town to Cairo, and 
gives an historical account of the undertaking, which is now 
rapidly approaching completion. The author states that 
the experiment of adopting the Marconi system of wireless 
telegraphy over a portion of the route northwards from 
Udjidji to Eosares, where the Egvptian telegraph system 
has its termination, is contemplated. The country between 
these two places is in parts very swampy, and about 
100 miles of it quite unsuited for the erection of an 
ordinary land telegraph. It is proposed, therefore, to carry 
the lino as far as possible north and south of this region, 
and then to bridge over the intervening space with a 
Marconi installation. The volume of traffic over the line 
opened out is already considerable, and in 1903, which is 
the latest year for which complete returns are available, 
16,470 messages, containing in all 370,214 words, wero 
forwarded along the line, and in the same period 16,289 
messages, containing 390,354 words, were received, and 
15,389 messages were transmitted. It is anticipated that 


the year 1907. 

German Industry.—In his report for the first half- 
year 1905 on the trade and industry of Germany, Mr. Consul 
Schwabach deals with the combines in the electrical 
industry. Following the two powerful combines of 1904 
between the Allgemeine Elektrizitáts-Gesellschaft-Union- 
Elektrizititegesellachaft and the Siemens-Schuckert-Werke, 
there took place in April of this year an amalgamation of 
the manufacturing departments of the Lahmeyor Electrical 
Works, of Frankfort-on-Main, with the Felten und 
Guilleaume Karlawerk A. G., of Cologne, under the name 
of “ Vereinigte Felten-Guilleaume-Lahmoyer-Werke A. G.“ 
This new concern disposes of a share capital of £2,750,000. 
A purchase office for electrical works has been established 
by 28 members of the Union of Electrical Works, which 
is composed of over 200 German and foreign works. The 
principal object of the new office is to buy for joint account 
materials required by electrical works, but it also collects 
manufacturers offers, and settles buying and delivery con- 
dition with them. Members are obliged to meet exclusively 
through the office their ordinary requirements for carbon- 
filament incandescent lamps, excepting candle lamps and 
abnormal globes, also of such other materials as may be 
decided upon at a general meeting. In this way, the 
consul points out, members will be provided with incan- 
descent lamps of the best quality only, overy single lamp 
bought through the office being previously tested. 

Vaporisation of Metals by High-Frequency 
Discharges.—When an electric discharge from a battery 
of Leyden jars is sent through a wire placed between two 
glass plates, an exceasive amount of heat may be generated 
in the wire in an extremely short time (a few hundred 
thousandths of a second), and this heat is often sufficient 
to vaporise the wire. The consequent increase in pressure 
blows the vapour out in all directions, and as it cools it is 
deposited in the form of finely divided metal with vacant 
spaces in between. The deposit near the path of the wire 
is so close that light is reflected from it as from a uniform 
surface, but a little further from the wire the deposit lies 
in lines at right angles to the direction of the wire with 
motal-free spaces between. Some tests made under these 
conditions and recorded photographically are described by 
F. Braun in the Annalen der Physik, p. 559, 1905. A 
battery of 20 Leyden jars giving a 6mm. to 8mm. spark 
was employed, and wires of tantalum, zino, carbon, brass, 
platinum, silver, etc., were dealt with. In the case of 
carbon (an incandescent lamp filament) actual vaporisation 
did not take place, but globules of melted carbon were 
readily distinguishable under the microscope. In the case 
of alloys, by suitably adjusting the strength of discharge 
the several component metals could be separated—the 
motal of lower melting point being deposited nearest to 
the path of tho wire. 

Electro-Deposited Copper.—Prof. A. K. Huntington, 
in а paper read before the Faraday Society, explained that 
the direction of the lines of crystallisation of an electro- 
deposited metal are the same as in a casting made on 
surfaces having the same inclination—i.¢., the crystals form 
at right angles to the surface on which the deposit or the 
casting is made. From this he concluded that whon the 
crystals which form on surfaces more or less at an angle 
to one another moet, there is a want of continuity in 
the two sets of crystals and a line of more or less weakness is 
developed. In oxemplification of thie, he took a casting 
composed of 50 per cent. copper and 50 per cent. zinc, from 
which it was observed that crystals from the opposite long 
sides, which must be approximately parallel, did not merge 
one into the other, but, on the other hand, showed a break. 


. THE ELECTRICAL ENGINEER, NOVEMBER 10, 1905. 681 


The importance of avolding sharp angles in castings and 
deposits, when strength and not rupture is aimed at, was 
pointed out by various examples. Prof. Huntington 
exhibited a number of photo-micrographs showing that 
when electro-deposited copper is annealed, the long crystals 
of the deposit are completely broken up and become largely 
twinned. He then compared this with a rolled copper rod 
which had been annealed, from which he concluded that 
brittleness due to the direction in which crystals form in 
castings and electro-deposits may be modified and pro- 
bably completely removed by suitable annealing. This, 
however, would be the case only when there was a line of 
weakness and the continuity was not ontirely broken, 
otherwise the unequal expansion caused by the heat would 
make matters worse rather than better. 


Military Engineering.—Licut.-Colonel Heath, R. E., 
discoursed on Field Engineering in Modern War at tho 
Royal United Service Institute last week, and in an 
interesting address, insisted that tho illumination at night of 
obstacles placed in position to impede an enemy’s attack 
was a matter of great importance. In this connection 
Colonel Heath stated that a searchlight company at 
Aldershot had lately been experimenting, and, as electric 
light was not always available, they were trying acetylene 
lamps and acetylene flares. It had been found that these 
gave a fairly effective light. The lighting apparatus was 
placed on the obstacle and connected with the trenches by 
a cord, and in case of attack the flare was turned on to 
light up the attackers. Speaking of the difficulty of 
cutting wire entangloments, Colonel Heath said it was a 
question whether some form of ateel shield could not be 
devised to protect the mon engaged in this hazardous 
operation from the fire of the enemy.  Bullet-proof steel 
weighed 8lb. to the square foot, however, and an effective 
shield would be very heavy. Smoke screens had been 
used with great success in bafiling the use of the searchlight 
by an enemy. Bundles of straw threw out dense volumes 
of smoke, and, provided there was not much breeze, a 
searchlight was of very little effect. In advancing by 
entrenchments upon a position, it would be a great help to 
have tools which would onable men to entrench themselves 
while lying in the open and exposed to an enemy's fire. 
Experiments were being tried with a tool resembling an 
adze. Recently some men entrenched themselves in half 
an hour, while lying down, by the use of it, but still it 
was not a very satisfactory trial. 


Obituary.— We rogret to record the death of Mr. C. G. 
Mott, a director of the Great Western Railway Company 
and chairman of the City and South London Railway, 
which took place at Stanmore on Wednesday. Mr. Mott 
was 72 years of age, and daring his active commercial life 
was regarded as one of the most notable figures in the 
railway world. He has not inaptly been termed tho 
“father ” of tube railways, for, with the assistance of tho late 
Mr. Greathead, he introduced the City and South London 
Railway, which was the first tube railway in London. 
The Evening Standard states that in the early eighties 
he was invited to take an interest as a director in a 
company which was then being formed in the City and 
Southwark Subway Company, to construct a short tube 
line from King William-street in the City to the Elephant 
and Castle, to be worked on the cable system. He 
accepted, and became chairman. On looking into tho 
scheme, however, he came to the conclusion that the cable 
system was not one which would prove workable on 
lines of this description, and he accordingly insisted 
on electricity being oxperimented with. There was 
opposition from the people already interested in the scheme, 
but ultimately they agreed and approved. Firms of electrical 


engineers were consulted, and after considerable experi- 
ments the contract was given out. At the time there were 
no electric railways in the world, and it was entirely owing 
to his enterprise and his insistence on electricity that the 
first electric tube railway was constructed. He found the 
funds, and subsequently, under his control and advice, 
the lino was extended to Stockwell and Clapham Common 
to the south, and again on the north from Moorgate-street 
to the Angel, and is now being extended farther to 
Euston. 


Institution of Electrical Engineers.—The Council 
have entered upon the agreeable task of formulating plans 
for the reception and entertainment next year of the 
kindred institutions in Europe and America. Invitations 
to visit Great Britain as guests of the Institution have been 
issued to the American Institute of Electrical Engineers, 
the Canadian Electrical Association, the Associazione 
Elettrotecnica Italiana, the Electrotechnischer Verein, the 
Verband Deutcher Elektrotechniker, the Schweizerischer 
Electrotechnischer Verein, and the Société Internationale 
des Electriciens. On many occasions we have associated 
with the above-mentioned societies abroad, and have reaped 
advantages which inevitably follows from such intercourse. 
The hospitality which has been extended to the English 
delogates both in Europe and America has always been on 
a most lavish scale, and the welcome accorded has nover 
lacked sincere cordiality. The forthooming visit, which will 
take place in June, 1906, will be the first that has been 
made by foreign societies to our shores, and we are con: 
vinced that as far as arrangemonts for the hospitality of 
our guests are concerned these will be well looked after by 
the capable secretary of the Institution of Electrical Engi- 
neers, Mr. G. C. Lloyd. It is impossible to over-rate the 
benefits which result from such gatherings, and the meeting 
in this country of representative societies from Europe and 
Amorica cannot fail to stimulate the electrical industry. 
It remains for manufacturers and others engaged in elec. 
trical engineering to support the Institution by granting 
full facilitios to the delegates for observing the olectrical 
developments in this country. Now that our turn has 
come to extend a welcome to the kindred institutions 
abroad, it behovos all concerned to see that it is not 
lacking in that welcome and cordiality which made our 
visits во enjoyable and successful. 


The Royal Society.—Wo are informed that the 
following gentlemen have been recommended by the 
president and council for election into the council for the 
year 1906 at the anniversary meoting on Nov. 30: 
President Lord Rayleigh, M. A., D. C. L, О.М, Treasurer— 
Mr. Alfred Bray Kempe, M.A. Secretaries— Prof. Joseph 
Larmor, D. Sc., D. C. L., LL. D.; and Sir Archibald Geikie, 
D. C. L., Sc. D., LL.D. Foreign secretary—Mr. Francis 
Darwin, M.A, M. B. Other members of the council— 
Dr. Shelford Bidwell; Sir T. Lauder Brunton, M. D.; Prof. 
J. Norman Collie, Ph.D.; Prof. Wyndham Б. Danatan, 
M.A.; Prof. John Bretland Farmer, M.A.; Prof. Francis 
Gotch, D. Sc.; Dr. Sidney Frederic Harmer; Sir William 
Huggins, K.C.B., O.M.; Prof. Edwin Ray Lankester, M. A.; 
Dr. John Edward Marr; Mr. George Ballard Mathews, 
M.A.; Mr. Hugh Frank Newall, M. A.; Sir William 
Davidson Niven, K.C.B.; Prof. John Perry, D.Sc.; Prof. 
Ernest Henry Starling, M.D.; Prof. William Augustus 
Tilden, D.Sc. The following is a list of those to whom the 
society has this year awarded medals. The awards of the 
Royal medals have received the King's gracious approval : 
the Copley medal to Prof. Dmitri Ivanovitch Mendeléef, of 
St. Potersburg, for his contributions to chemical and 
physical science; a Royal medal to Prof. John Henry 
Poynting, F. R. S., for his researches in physical science, 
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especially in connection with the constant of gravitation 
and the theories of electrodynamics and radiation ; a Royal 
medal to Prof. Charles Scott Sherrington, F.R.S., for his 
researches on the central nervous system, especially in 
relation to reflex action; the Davy medal to Prof. Albert 
Ladenburg, of Breslau, for his researches in organic 
chemistry, especially in connection with the synthesis of 
natural alkaloids; the Hughes medal to Prof. Augusto 
Righi, of Bologna, on tho ground of his experimental 
researches in electrical science. 


Milan Exhibition.—In addition to the awards which 
we previously announced in connection with this exhibition, 
we aro now Officially informed that the executive committee 
have allotted £200 of the sum given by his Majesty the 
King of Italy as an international prize for the purpose of 
encouraging the study and practical testing of a simple 
appliance of small cost which shall serve to detect the 
existence of currents of high potential in electrical cables 
which have to be handled by workmen charged with the 
laying or repair of such cables. Applications for admission 
to the competition must reach the executive committee of 
the exhibition before Dec. 31, 1905, and must be accom- 
panied by a registration feo of 16s, together with a 
description (in no less than two copies) of the invention, 
either in Italian or French. The chief technical conditions 
which the appliance has to satisfy are the following: (a) 
Must be easy to handle, conveniently portable, and not 
exceeding 7lb. (5 kg.) in weight. (b) Must reliably reveal 
clearly and safely differences of potential of not less than 
300 volts. (c) Must not require special conditions of 
application, and must give indications easily readable and 
of a nature to avoid all uncertainty. (d) The cost of the 
appliance must be low, wherefore, other things being equal, 
the most economical will be preferred; it must be easy of 
repair, and so constructed that the breakdowns in working 
to which it may be subject as a whole or in any part sball 
be easily detected and noticed, and such as not to give rise 
to any dangerous uncertainty. (e) Shall not be liable to 
easily get out of order or out of repair, even when sub- 
jected to very great differences of potential, or through 
atmospheric influences, shocks, abnormal position, eto. (J) 
The method of mounting the parts subjected to wear and 
tear and exchange shall be such as to disclose in some clear 
fashion any getting out of order which may be dangerous. 
The prize will be assigned by a jary composed of five 
members, who can also award one or more honourable 
mentions, without monetary prize, to those among the 
other competitors whom they shall deem worthy. This 
offer should do much to stimulate the study of that special 
subject, 

Manchester Lecal Section —Tho opening meeting 
of the Manchester Section of the Institution of Electrical 
Eogineers will be held at the Grand Hotel, Manchester, on 
Friday, Nov. 17, at 7.50 p.m., when the chairman, Mr. 
S. L. Pearce, will give his address. The following pro- 
gramme of meetings has been arranged for the session: 
Nov. 28, Dr. W. G. Rhodes, M.I E.E., “ Theoretical Con- 
siderations of Feeder Systems"; S. J. Watson, M. I. E. E, 
“Street Cable Systems"; Dec. 12, Haydn Harrison, 
МІЕЕ, “Screet-Lightiog”; Jan. 16, W. C Mountain, 
M. I. E E., “Electric Winding as applied to Main Shafts, 
considered Practically and Commercially”; Jan. 50, James 
Atkinson, MIM.E, '"Gas.Eogines applied to Electric 
Driving“; Feb. 15, M. B Field, MI EE, Idle Currents” ; 
Feb. 27, T. Н. Schoepf, M LLE E, Single- Paase Railway 
Working”; March 2, annual dinner; March 12, J. R. 
Salter, M. I. E. E, ** Economi» Considerations in the Employ- 
ment of Storage Batteries”; March 27, L. J. Hunt, 
A. M. I. E. E., ‘ Alternating-Current Motors"; April 10, 
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general meeting, H. C. Crews, МІЕЕ, “Lifts and 
Hoists.” In connection with the studente’ section meetings 
and visits have been arranged as under: Nov. 24, addrets 
by James Swinburne, M. IE. E.; Dec. 8, W. H. M. Parr, 
“ The Electrification of Existing Steam Railways” ; Dao. 22, 
J. C. Ward, “The Electrical Equipment of Automobiles“; 
Jan. 12, W. T. Massey, "The Manufacture of Electric 
Cables”; Jan. 26, F. Shaw, Elecuis Lamps”; Feb. 9, 
H. A. Carney, “ Electrical Instruments”; Feb 23, annual 
dinner; March 9, E. Müller and J. Davies, Modern 
Primary Batteries" ; March 25, R. C C. Yates, “ Lubrica- 
tion and Lubricants"; March 23, W. B-uwning, ‘ Notes 
on Electrical Conductivity "; April 6, general meeting at 
7 p. m., D. L. Sands, The Selenium Photometer. — Visits— 
By the kind permission of the under mentioned firms visite 
have been arranged as follows : Dec 2, the works of Messrs. 
Dick, Kerr, and Co, Limited, Preston ; Dec. 16, the Scuart- 
street generating station of the Manchester Corporation ; 
Jan. 6, the works of the Chloride Electrical Storage 
Company, Limited, Clifton Junction ; Jan. 20, the works of 
the British Insulated and Helsby Cables, Limited, Heleby, 
near Warriogton ; Feb. 3, tho works cf the National Gas- 
Eogine Company, Ashton-under-Lyne ; Feb. 17, tbe works 
of Messrs. Hick, H.rgreaves, and Co., Limited, Bolton; 
Feb. 17, the works of Messrs. John Musgrave and Sons, 
Limited, Bolton ; March 3, the works of Mesars. Ferranti, 
Limited, Hollinwood ; March 17, the Liverpool and South- 
port Electric Railway. 


Ventilation of the Law Courts.— The problem 
which faces the engineer in bie endeavour to equip large 
public buildings with a perfect scheme of ventilation is 
not a simple one, and in the case of the Law Courts, where 
each chamber is presided over by a jadge whose viows as 
to temperature and ventilation are sometimes distinct from 
those of his brother in the adjoining chamber, the problem 
is by no means simpiified. It is not surprising, therefore, 
to read the strictures recently made by one of his Majesty's 
jadges on the imperfect ventilation of his court. The 
Lancet aiso comments upon the matter from the hygienic 
standpoint, and gives a few facts as to the provision for 
ventilation made in the Royal Courts of Jastice. In the 
crypt beneath the corridors of the courts are located the 
steam engines and boilers which work the dynamos for 
generating the electric power to drive the 21 fans used 
for extracting the vitiated air, and for forcing the fresh 
air to the several courts. The supply of air can eithor be 
heated or cooled before delivery. For the former purpose 
there are two calorifiers, ia which the circulating coils are 
heated by the exhaust steam from the engines ; the hot 
water in the coils then circulates through the various 
radiators throughout the buildiags. In addition tothe circula- 
tion of the water by gravity, there are two powerful steam- 
driven force pumps connected to this hot-water circulating 
system thataccelerate the flowof water through the radiators. 
The mechanism by meaus of which the fresh air is heated 
in its passage to the Tobin's ventilators fixed in the court 
consists of a separate vacuum engine for extracting the 
moisture from the steam as it leaves the exhauat in its 
passage to the calorifiers. The air before delivery into the 
Tobin's tubes is washed in a spray and filtered or cooled. 
For the purpose of cooling the airin very hot weather, 
there is a complete freezing plant which keeps the water 
at a temperature of 40deg. F. The dynamos that drive 
the fans yield a pressure of 110 volts 650 amperes, tho 
current required when all the fans are in operation being 
550 amperes There is also working in connection with 
tbe dynamos a booster for charging the 60 accumulators 
stored in a separate building, each of which weigh 15cwt. 
These accumulators also form a reserve for supplying the 
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electric light in the event of any failure of current from the 
mains. Two obambers are devoted to the control of 
the oclectrical apparatus, one for lighting and the other for 
regulating the current to the several fans and machinery in 
connection with them. The switchboards are of white 
marble, and are also fixed in these chambers. 


Junior Institution of Engineers.—The annual 
general meeting of this institution, which took place last 
week, tho retiring chairman, Mr. S Cutler, jun, M. I. Mech. E, 
presiding, was also the first general meeting of the society 
after its constitution as an incorporated body, and was beld 
under the requirements of tbe articles of association. The 
annual report of the council showed an increase in member- 
ship of 888. There were 32 visits to works during the 
year, and 11 meetings bad been held to the celebration of 
the coming of age” of the institution. The election of 
officers resulted as follows: chairman—Mr. Adam Hanter, 
AM.IC.E ; vice-chairmen— Messrs. Lewis Н Коро, 
A.M.LC.E, and F. S. Pilling. M. I M. E.; members of 
oouncil— Messers. G. T. Bullock, F. R Dorham, A. M. I. C E., 
G Н. Hughes M. I. M. E., and A. G. Young; provincial 
members of council—North of England, A. E. Rasey, 
A. M. LM. E; Midlands, E. King, A M. I. M. E; Eastern 
Counties, J. Julian; Soutbern Counties, F. S. Miller; 
West of England, E. W. Porter, A. M. I C. E; Scottish 
District, G. E. Jackson; Irish, W. E. Lilly, M. I. M. E; 
Welsh, H. F. Hunt, BSc. On Nov. 3 the inaugural meet- 
ing of tho twenty-fifth session took place. The chair was 
taken by Sir William H. White, K C. B., F.RS, past- 
president, in the absence of Mr. W. H. Lindley (the 
president). The institution medal for the most meritorious 
paper of the previous session was presented to Mr. George 
H Hughes for his contribution entitled “Practical Notes 
on Waterworks Construction.” A very cordial vote of 
thanks baving been passed to Mr. Lindley for his services 
to the institution during the past year, Sir William White then 
inducted to the chair the new president, Mr. Dugald Clerk, 
MLC.E, investing him with the badge. Mr. Clerk took 
as the subject of his presidential address The Problem 
of the Gas-Tarbine," an account of which appears else- 
where in our issue. The address was followed with the 
elosest interest throughout, and at its conclusion a hearty 
vote of thanks was accorded the president. Sir William 
White was also thanked for undertaking the duties of 
acting president. It was announced that a visit would be 
paid to Mesara. Barclay, Perkins, and Co.'s brewery at 
Southwark on Saturday afternoon, Nov. 18, and a meeting 
would be held on Dec. 8, when a paper on “ Electric Mains 
for Power Transmission Work” would be read by Prof 
John T. Morris, MIE.E (member). The otber meetings, 
etc, of the new session have been arranged as follows, and 
visits to various works will take place, of which due notice 
will be given: Jan. 26, Some Notes on Boiler Trials," by 
Prof. J. D. Cormack, B Sc. (hon. member); Feb. 2, “ Some 
Recent Electrica] Engineering Measuring Instrumente," by 
Mr. Kenelm Edgcumbe, M.I.M.E. (member); Feb. 10, 
anniversary dinner in the Victoria Hall of the Hotel Cecil, 
the president in the chair; Feb. 15, Architectural Design 
and Expression, by Mr. Н. Heathcote Statham; March 2, 
"(ias Engine Indicators,” by Mr. L. F. de Peyrecave, 
Stud.I C. E (member); March 10, conversazione—a lecturotte 
on “The Evolution of the Man-of-War," illustrated by 
lantern slides kindly lent by the Navy League, will be 
given during the evening by Mr. C. Alfred Smitb, B.So. 
(member); April 11, joint meeting with the discussion 
section of the Architectural Association at 18, Tufton- 
street, Westminster (near the Church House and West- 
minster Abbey), commencing at 7.50 p.m., paper on *Ferro- 
Concrete,” by S. M. Bylander, M. J. I. E.; April 20, The 


Internal-Combustion Engine as applied to Marine Purposes,” 
by Mr. Francis J. Maddox, Stud. Inst. C. E. (member); 
May 11, " The Structural Design of Factories,” by Mr. 
Adam Hunter, A.M.I.C.E. (chairman). 


Signal Wires.—The committee appointed to inquire 
into the question of rubber-covered wire for railway signal 
installation presented their report to the recent convention 
of the Railway Signal Association, Niagara Falls, N.Y. 
The object of the inquiry was to obtain a proper insulated 
signal wiro, and data were gathered principally from the 
results of researches and experiments carried on by tbe 
Governmont and some of the telegraph and telephone 
compsnies. No definite specifications were put forward by 
the committeo for adoption, and the investigations are in 
а sense yet incomplete. However, some of the require- 
ments and tests which are contained in the report may be 
of interest. Conductors must be soft-drawn, annealed 
copper wire having a conductivity of not less than 98 per 
cent. of that of pure copper. Each wire forming a 
condactor must be continuous, without splice, must be 
uniform in cross-sections, free from flaws, scales, or other 
imperfections, and provided with a heavy uniform coating 
of tin. Each solid conductor must stand an elongation of 
25 per cent. of its length in 10in. before breaking. In torsion 
it must stand before breaking 30 twists in6in. Samples of 
the wire must be thoroughly cleaned with alcohol and 
immersed in hydrochloric acid of specific gravity 1:088 
for one minute. They must then be rinsed in clear 
water and immersed in a sodium sulphide solution of 
specific gravity 1:142 for 30 seconds and again washed. 
This operation must be gone through four times 
before the wire becomes clearly blackened. The 
vuleanised rubber compound must consist of not less 
than 30 per cent. of the best grade of fine Para gum mixed 
with sulphar and dry inorganic mineral matter only. The 
insulation must be tough, elastic, adhering strongly to the 
wire, homogeneous in character, and must be placed con- 
centrically about the conductor. The rubber insulation 
must be subjected for one hour to a temperature of 
260deg. F., using dry heat, and at the expiration of that 
time must be tested for elasticity, elongation, and permanent 
set. Tho circular mils cross-section, the thickness of the 
rubber insulation (measured at the thinnest point), the 
minimum resistance in megohms per mile, and the dielectric 
strength for the various sizes of wire shall conform to the 
following table : | 
Test volt. 


Biz». Атев in Thickness ша igo. Altar: 
B. & 8. circular о Me ching eee 
зове. mils. insulation. ber mile. 5 

0... 105,598 .. zin. wall or 12 O. D. CO —. 2 8,000 
1.. 85694. iin „ 1) „„. 800 ..... e: 000 
2 — 606693515 . kin. „ 13 „ 800 8 000 
4 . 41.748 .. уш. „ 11, 800. 5 000 
6 . 86,260... zn. , d „ „ 900 . 5 000 
8.. 16,509 .. rin. „„ 139 m .. 900 . 5 00 
9 13.090 . о. , 5 „ — 900 . — 4 000 

10 .. 10380 .. дір. „ 4$ nm se 900 ....... а 000 

19 ° е б.Б50 >з r in. IL тт ae eee 1,200 ооо о о о ве 4,000 

14... 4 107... grim, „ £4; „„ .. 1,500 ...... 

16 ... 2 585 .. prim, „„ WI „ em 1600 ..... 3, 000 

18 en 1,624 ГГ" 1 in. IL 35 90 ea 1,500 [E EI Ad ое 5 000 


The test for insulation must be made upon all wire without 
braiding, and sfter 48 hours’ immersion in water at a 
temperature of from 65deg. to 75deg. F. "Teste must be 
made with well-insulated battery and galvanometer with 
not less than 150 volts, and reading must be taken after 
one minute’s electrification. The test voltage must be 
applied to the completed length of wire after tho insula- 
tion test for a period of five minutes, using altornating 
current from a generator and transformer of ample capacity. 
The committee hope that at some future date complete 
specifications will be presented, | 
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A Crompton Distribution Switchboard for the Vienna Central Station, March, 1835. 
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PROF. GISBERT KAPP. 


Welcome Back to England. 


On Friday last a number of prominent engineers enter- 
tained Prof. Gisbert Kapp in order to welcome him back 
to this country. The dinner, which was held in London, 
was presided over by Colonel Crompton, and amongst 
those present were Sir J. W. Swan, Sir Alexander B. W. 
Kennedy, Mr. Alexander Siemens, Profs. Unwin, Ayrton, 
and Silvanus P. Thompson, Mr. W. M. Mordey, Mr. J. 
Swinburne, and a number of other leading engineers. 

Colonel CRoMPTON proposed the only toast of the even- 
ing, welcoming Prof. Kapp back, and wishing him every 
success at the Birmingham University. 

Prof. S. P. THOMPSON seconded, and congratulated 
Birmingham on its new professor. The university were 
to be commended for their procedure when filling the 
chair of electrical engineering. Instead of advertising the 
post at the lowest possible remuneration, they had looked 
round for the best man available and intimated to him 
that they would like him to apply. They could not have 
secured a man of wider experience, as Prof. Kapp added 
a full knowledge of German and Continental practice to 
his previous experience in England. He hoped that the 
work at Birmingham would farther the electrical engineer- 
ing industry, and that Prof. Kapp would remain for a long 
time with us. 

Other speeches were made giving reminiscences of the 
pioneering work in which Prof. Kapp had taken part. 
Mr. JAMES SWINBURNE gave amusing anecdotes of what 
he found at the Crompton works at Chelmsford when 
he succeeded Prof. Kapp as designer. One dynamo 
designed firat by Mr. Crompton with no iron in 
the armature, and afterwards by Prof. Kapp with a 
cast-iron core, was now serving the useful function of 
an earth-plate for earthing the middle wire of the 
lighting system. Mr. RAWORTH recalled an unsuccessful 
application made to the Edison Swan Company, or its 
predecessor, for a position. Prof. Kapp, who was then 
just leaving college, offered to take any position without 
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salary. Disappointed here, he found employment with 
Messrs. Gwynne and Co., designing centrifugal pumps, and 
Mr. W. Н. ALLEN, who was then the manager of Gwynne’s, 
recalled these facts. 

Prof. КАРР, in thanking all present for their good wishes, 
described the difficulty he had in obtaining a start in elec- 
trieal work. When the company-promotin 
in 1882,"millions of capital were subscribed for electrical 
undertakings. None of the companies, however, were 


boom was on 


prepared to pay salaries to mon with brains. Ac last he 
met Colonel Crompton, who offered him a position of works 
manager. To his statement that he had not eufficiont know- 
ledge of electrical design, Colonel Crompton replied that 
he would teach him. The time spent at Chelmsford 
had been most pleasant, and he appreciated having 
his old employer in the chair that night. He wished 
to teach at Birmingham the beat English practice, and he 
trusted that all present would assist him by freely giving 
any information he might require for his students. What 
success ho had had as an ir struetor in Germany was due to 
the freely given information which German manufacturers 
had placed at his disposal. . 

A few more informal speeches terminated a most enjoy- 
able evening. | 

As & memento of the dinner, the signatures of all Prof. 
Kapp’s hosts were obtained on the back of the menu cards, 
wbich were banded to him. These cards and signatures we 
reproduce herewith, together with a portrait of Prof. Kapp. 
Through the courtesy of Messrs. Crompton and Co. 
Messrs. W. H. Allen and Co., and Messrs. Johnson and 
Phillips, we have been able to surround these with illus- 
trations of bistoric work carried out under the supervision 
of Prof. Kapp in the early pioneering day of electric 
lighting. It was with Crompton’s that he had his first 
experience in the design and manufacture of electrical 
machinery. With Colonel Crompton he did a great deal 
of original inveatigations into dynamo design, which were 
freely placed by him at the disposal of electrical engineers. 
The result was that in the eighties practically every designer 
of dynamo machines relied for their data on his books 
ог on papers commuuicated by him to various engineering 
societies. Wedo not wish in any way to depreciate the 
work done by other pioneers, but Prof. Карр'в lucid 
descriptions of his methods of design made his work more 
valuable to the general engineer. 

The illustrations surrounding his photograph on p. 654 
of this issue show progressive steps in the design of direct- 
current dynamos. The Tilbury Dock plant, installed in 
1885, consisted of a large number of small vnits, the 
machines being of the vertical two-pole double magnetic 
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The Allen-Kapp Dynamo made from the designs illustrated on previous page. 


circuit type. The switchboard used to control thes» 
machines, which were, we believe, used solely for arc lighting, 
would not pass the requirements of a fire insurance company 
now, but it successfully served its object for many year. 
The Allen-Kapp dynamo of 1887 shows an inverted Hopkin- 
son type which for many years held the favour of most 
manufacturers in this country. It was & drum maobine, 
and had the Kapp patent end connections. The end view 
of an early Crompton-Kspp drum armature iq shown 
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below. At the bottom of the psge we reproduce a view 
of the Amberley-road station, in which Kapp’s alternators 
were employed driven by Hornsby engines. These 
machines had a ring core armature and two sete of field- 
magnets, one on either side of the same. Although installed 


с —————— 


-———— — .' — — 


~ T | 
f 
Е № ! 
| 4&4 
| aw 
rt | 
| * 
| , д ! 
| "i i 
, 4 | 
a D wm | 
i LJ €» * 
t Г HU I by d 
"e — Е é MA Е ^ 
Ф. wr Е ^ " 
П * " uu 
| | > , 
| | 7 ` 
š | | po . P 
Е м `- E ч. a 
` \ 
* ^ ^ Ы? 
4 ғ Ae" | t 2? 
Е Є ` à 7 
i А * N Ры | Pe 
, 4 А i " | 
— L] 7 Е f$. 
I ( zi У » - а : 
Е А A 
* 
^ * ы 
| | ey. f : 
f i М 
| " 1 И : " AY Е 
. + e FS 
2 * 
Я ЈР p i^a 3 { 
] £ 1 
| Р ~ ` ». 
| * Е , v ^ А Z « 
] e » 
| M — jf To ! =. T" ly ч rf 
I 2 Е = 7.4 
d " € №. -4 
| ' | * = . 
I Е d 4 P ^. " 
` р “> ag ot. ' 
" - 
$ 4 p s э? 
* Е " i b. ГА у, 27 
i к». : B — 
А Ге, DU 
f i . \ w ag "Tt. 
j ! Wi ` 4 T2 a 
11 (7 Е у> aw c 
HY. M , „ * ; 
a , { "ГА я“ ~ | 
{ * CMS | Н 
7 ГІ 1 
b 5 А 2 © z à M 
* * " 4 
| . 4 А 
, * T 
{ , / 1 
г ч i p " 4 7 L^ 
. | « i P 
4| à { C Р т - 
- 1 - M s 
4 y ' < Аб 725 , 
> ` - I 
* L] , 5 e 
Dn D 2 A » 
* , 4 - n 
D " 
\ y> > и 
] ZL “ To 
^ & t , ` 
E 
# Е Е 
i Г 
* 
Е ШР * { b ‚ 
Е ` Е i 
d ^ А] y 
E К А | 
í | \ ws —4 . 
З { 
' = ^ || A. Ж, 
a " 
= 7 * ‘ 
— ^ 
LÀ 
y= = — А 
ЫЙ E 
7 ` : 
N 4, * 
b+ * 
* b v mn + A 
" 2 
Е 
м * g 
е ^ *` "^t t" 
х * rm > 
m | 
‘a4, | 
* 


— 


»——— —À— —————— —' 


The Birmingham Univeraity. 


in 1890, they are still used by the Metropolitan Electric 
Supply Company. One of the resident engineers in charge 
of the station, which has become renowned for the multi- 
plicity of types of plant it contains, told us that the Kapp 
alternators never failed him on emergencies. The remain- 
ing block is of & Kapp multipolar dynamo, one of a large 
number installed in 1891 in the St. Pancras station by 
Mesers. Johnson and Phillips. These machines may be 
looked upon as the pioneers of the multipolar type in 
this country. That they had faults, no one will deny, 
but they were the first of a type which now holds the 
market in every country, even for small sizes, where the 
two-pole machine was supposed to be invincible. Some of 
the St. Pancras machines have now been displaced by larger 
units occupying less floor space for a given output. The 
others are still at work, and have for the last 13 years 
supplied electricity to the St. Pancras mains. Thus both 
the alternating and direct current central-station plants 
supplied by Mesers. Johnson and Phillips in 1890 to Prof. 
Kapp’s designs have withstood all demands upon them. 
On p. 655 we reproduce, through the courtesy of Messrs, 
W. H. Allen and Co., an original drawing, with Prof. 
Kapp's own handwriting on it, dated 1885. It will be seen 
from this that he was introducing then mechanical means 
for directly driving the armature bars, which on smooth- 
cored armatures was absolutely necessary. On the samo 
page will be found a distributing switchboard supplied by 
Messrs. Crompton and Co. in 1885 to the Vienna Gas 
Company for their electric lighting undertaking. Our 
concluding block is of the Birmingham University, where 
Prof. Kapp's new work is to be undertaken. His past 
experience practically assures one that he will make his 
department a thorough success, as he will secure the 
co-operation of all the prominent electrical engineers of the 
country. His tact and business capacity will also induce 
a support of both the university senate and of his 
staff. 


ELECTRIC LIGHTING LOANS AND LOCAL GOVERN- 
MENT BOARD INQUIRIES RESPECTING THE SAME. 


In our last week's issue we dealt in our leading article 
with the connection between the Local Government Board 
and electrical undertakings. Elsewhere in the same issue 
tbere appeared a considerable portion of the evidence given 
at the inquiry at Torquay respecting a proposed loan of 
£9,500 for more plant and for the reorganisation of the 
existing generating station. We propose this week to go 
more fully into the subject with reference to the action of 
the Board in Torquay and other places. The following is 
a résumé of the powers which Parliamont has vested in the 
Local Government Board, also of some inetances in which 
we tbink these powers are being exceeded. This last 
portion of the subject is divided under two heads, showipg 
respectively what we think to be essential errors in tho 
general policy of the Board and errors as to technical 
details on the part of their inspectors. 

With respect to the power of local authorities to borrow 
money, tbe Electric Lighting Act of 1882 provides, under 
Clause 8, that: 

(8) A local authority authorised to supply electricity by any 
license, order, or special Act may from time to time borrow 
money on such security, with such consent and subject to 
such provisions ard restrictions with respect to borrowing 
and the repayment of loans as are in the schedule to this Act 
in that behalf mentioned, and the money so borrowed shall be 
deemed to be borrowed under the enactments subject to the 
provisions and restrictions of which it is borrowed, and the 
accounts of all receipts and expenditure by the local authority 
in pursuance of this Act, or any license, order, or special Act, 
shall be subject to such audit as is in the said schedule in that 
behalf mentioned : provided always, that any moneys borrowed 
under this section by the local authority of any district to which 
the Local Loans Act, 1875, extends, may, if it is thought fit, 
be borrowed in manner provided by that Aot ; and in the con- 
struction of the said Act for the purposes of this Act the 
expression prescribed " means prescribed by any conditions 
imposed by the authority whose consent is required to borrow- 
ing under this section. Where any local authority is authorised 
by any Act to raise any money which they may be empowered 
to borrow for certain purposes by the issue of corporation or 
other stock any money which a local authority may be autho- 
rised to borrow under this section may, if it is thought fit, be 
raised by them by the issue of such stock as aforesaid. This 
section shall not apply to the mayor, commonalty, and citizens 
of the city of London or to the Metropolitan Board of Works, 
except in so far as the Metropolitan Board of Works may be 


concerned in the borrowing of any money by any vestry or 
district board. 


Under the schedule at the end of tbis Act the local 
authorities controlling urban sanitary districts or rural 
sanitary districts can only raise money upon the security of 
the local rates with the consent of the Local Government 
Board, and subject to the provisions and restrictions as to 
the borrowing aud repayment of loans contained in 
Sections 233, 234, and 236 to 239 (both inclusive) of the 
Pablic Health Act of 1875. The first of these clauses 
requires tbe sanction of the Local Government Board for 
all loans. The second (No. 234) provides that money shall 
not be borrowed except for permanent works, and that the 
whole sum raised for all purposes in any one district shall 
not at any time exceed the assessable value for two years 
of the premises assessable within the district in respect of 
which such money may be borrowed.” Sub-clause 3 of 
this section reads : 

Where the sum proposed to be borrowed with such balances 
(if any) would exceed the assessable value for one year of such 
premises, the Local Government Board shall not give their 
sanction to such loan until one of their inspectors has held a 
local inquiry and reported to the said Board. 


The rest of tho clauses of the section deal with tho 
repayment of loans. Clauses 236 to 259 deal with mort- 
gages authorised under the Act, and with the appointment 
of a receiver should tho interest and sinking fund not be 
paid within six months of the date due. Under Part 9 of 
the Act there are four clauses as to Local Government 
Board inquiries, which read as follows: 

205. Power of Board to Direct Inquiries.—The Local Govern- 
ment Board may from time to time cause to be made such 
inquiries as are directed by this Act, and such inquiries as they. 
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see fit In relation to any matters concerning the public health in 
any place, or any matters with respect to which thelr sanction, 
approval, or consent is required by this Act. 

294. Orders as to Costs of Inquiries.—The Local Government 
Board may make orders as to the costs of inquirles or proceed- 
ings instituted by, or of appeals to the said Board under this 
Act, and as to the parties by whom or the rates out of which 
such costs shall be borne ; and every such order may be made a 
rule of one of the superior courts of law on the application of 
any person named therein. 

295. Orders o/ Board under this Act. —All orders made by the 

Government Board in pursuance of this Act shall be 
binding and conclusive in respect of the matters to which they 
Pria and shall be published in such manner as that Board may 

ect, 

296. Powers of Inspector of Local Government Board.— 
Inspectors of the Local Government Board shall, for the 
purposes of any inquiry directed by the Board, have in 
relation to witnesses and their examination, the production 
of papers and accounts, and the Inspection of places and 
matters required to be inspected, similar powers to those which 
poor-law inspectors have under the Acts relating to the relief 
of the poor for the purposes of those Acts. 


It should be borne in mind when considering these 
clauses, that the major portion of the Public Health Act of 
1875 deals with sanitary work and local improvements 
which have to be carried out by local authorities, and 
which are not directly remunerative. Tho Board of Trade 
are responsible for the granting of electric lighting pro- 
visional orders, and the fact that such orders are granted 
may be taken to be evidence that a supply is needed in the 
district in question, which supply the Board of Trade 
think the local authority should provide. The system of 
supply has also to be approved by the Board of Trade, 
and the accounts, methods of charging, otc., come under 
the regulations of the same authority. It would seem, 
therefore, that the field of the Local Government Board 
was limited to the granting of loans, subject to proof that 
capital and revenue charges are properly separated, and 
that the loans in question do not exhaust the borrowing 
powers of tho local authority, or take money which may be 
required for sanitary or other more necessary work which 
cannot be carried out by private enterprise. 


GENERAL PoLiCY as TO ELECTRIC LIGHTING LOANS. 


The Local Government Board do not issue a statement 
as to their general policy for refusing or granting loans, 
but the same can be fairly well gauged from the statement 
of inspectors at local inquiries and Кош tbe reports issued 
as а result of these inquiries. From those it is evident 
that the present policy of the Board is to check municipal 
expendlture, which, without doubt, has been rashly under- 
taken in certain instances. The effort is a good one, but 
the method adopted is sometimes disastrous, and may defeat 
the express wishes of a local authority to carry out its 
parliamentary obligations. The policy has also led tho 
Board to make suggestions as to alternative courses to the 
granting of loans, which, if adopted, would be wrong both 
technically and from a commercial standpoint. A third 
effect of the attempt to decrease expenditure is that, when 
holding inquiries as to the reasons for granting or with- 
holding a certain loan, the inspectors bave gone outside tho 
scope of the inquiry to consider the financial success or 
otherwise of departments of the local authorities which 
have nothing to do with the loan in question. 

The following brief résumé of special cases may serve to 
bear out at least a considerable portion of the general 
charges made above. Where amall-ty pe extracts are given 
they are taken from reports from the local papers of the 
proceedings at the inquiry, as to the exact accuracy of 
which we are not responsible. | 

Torquay —On pp. 654 and 635 of our last issue will be 
found a fairly full report of the second Local Government 
Board inquiry respecting extensions of the Torquay electric 
lighting station. We are now able to give the charges 
which the Dolter Company will pay for the energy tho 
Corporation have agreed to supply to them. For the first 
100,000 units 2d. per anit will be charged, for the next 50,000 
unite 13d., and all in excess of this the price would be 14d. 
per unit. It will be remembered that the inspector expreseed 
& strong Opinion that these terms were not favourable to the 
Corporation. Fow supply engineers will agree with this. 


We would also especially refer our readers to the report in 


our last issue, in which the inspector practically censured 
the Corporation for not fully considering “the other 
proposals of the Dolter Compsny, as to taking over the 
whole of tho electricity undertaking and working it on a 
profit-sharing basis.” Surely the final conclusion from this 
suggestion is that the Dolter Company would only make such 
an offer if they were assured that the whole andertaking 
would be profitable to them when duly extended. 

Fochdale.— In January this year an inquiry was held at 
Rochdale to consider the application of the Corporation to 
borrow £42,405 for the purpose of extending the electricity 
works to meet the growing demand for current for light- 
ing and for the supply of the tramways. There was no 
opposition to the application from the ratepayers, but the 
inquiry lasted 23 hours. The details of the loan asked for 
were as follows : 


Extension of Ьийашр............................................. £4,500 
Two 412-kw. steam dynamos for direct-current supply 5,200 
Three 200-kw. steam alternators for three-phase high- 

tension supply 242— —14— 2 q ꝛ—ͤ—p i 4, 500 
One 200-kw. motor-alternatoͤr,rr . 800 
Three Lancashire БоПегв ....................................... 3,150 
Five superheaters, with fittings, pipe connections, etc. 2,750 
Two jet condensers, surface condenser, etc. ............... 2,650 
Additional feed pump, feed piping, tanks, valves, and M 

АСОӨВВОГ1ӨВ MK 
High-tension awitchboards' extensions and alterations 

to low-tension switchboards for new sets, cable 

connections, etoaõ . . . 2.950 
Motor-generators, transformers, switchgear, etc., for 

sub-station ...........c.cccsesccscsvsccscscescscescececescscscecs 1,550 


58,550 
Fees and contingencies 10 per cent. ........................ 5,855 
Total oT 8 £42,405 


The Town Clerk explained that : 


The additional expenditure now proposed was rendered 
necessary by reason of the extension of the tramways and the 
increased private supplies. It was anticipated that during the 
year 1905-6 there would be required for tramway purposes 
600 kw. capacity and for lighting 500 kw. capacity. At the 
end of December last there were 214 private consumers of 
current. For the 12 months ended Maroh, 1904, the private 
light consumed was 193,751 units, 255,350 units were sold for 
private power, and 392,237 units went out for electric tram 
traction, making a total of 841,338 units sold, against 425,589 
in the previous year. At present 29 tramcars were running, 
and 21 more were expected shortly, so that the current required 
for tramway traction would be increased considerably. Up to 
August of last year only about 44 miles of tramway was being 
operated ; now the length of route on which oars were ranning 
was over 15 miles, and when the Littleborough and Heywood 
sections were completed there would be about 19 miles of route 
being worked. For the year ended March 31 last the recelpte 
at the eleotricity works amounted to £7,542. 2s. 10d., and the 
expenditure £6,919. 9s. 3d. (of which £3,847 was interest and 
sinking fund payments), leaving a balance to the good of 
£622. lós. 7d., against a loss of £1,492. 1s. 10d. in the year 
before. 

The following dispute then took place between the 
inspector and the borough treasurer, Mr. F. Boothman: 


The Inspector remarked that the department was not making 
a profit on the current used for lighting. Really there was a 
loss on the working of the department. 

Mr. Boothman: Excluding, of course, the income from 
tramways. 

The Inspector: If the trams are not making a profit, you 
cannot put the revenue they pay to the profit of another 
department. 

Mr. Bootbhman: It is not printed as profit, It is a sale just 
as it would be to any private company. 

The Inspector : Quite so, but taking the two together the 
result ів a direct loss. You cannot take the work of one depart- 
ment and charge it to another and вау, “ I am making a profit. 
You are not. 

Mr. Boothman was not able to follow that argument. The 
works showed a surplus of £622. 

The Inspector said one undertaking could not make a profit 
at the expense of the other. 

Mr. Boothman agreed that taking the departments as one 
undertaking there was a deficit. 

The Inspector: They must be taken as one undertaking. 

Mr. Boothman: We are bound to take them separately as a 
trading undertaking. 
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The Inspector : That is merely a question of keeping accounts. 
The £622 which you say is profit is dependent on the revenue 
from the tramway account, which shows a very large deficit. 

The Town Clerk pointed out that the deficit on the tramways 
was due to the period being one of reconstruction, when there 
were no receipts to set against the capital expenditure. 


The engineer, Mr. Atchison, gave similar ovidence that 
they sold electricity to the tramway departmont, and, of 
course, charged a reasonable and profitable price for the 
same, but the inspector replied that he was charging this to 
an insolvent department. With respect to deficits mado in 
previous years, the town clerk explained that these had 
been met out of the rates. Thus: 


In the accounts for the year ending March, 1901 (not a com- 
plete year's working), there was a loss on the year's operations 
of £1,666 ; the next year to March, 1902, the loss was £2,385, 
аана year It was £1,492, and last year there was а surplus 
о Я 

The Inspector: You have practically lost £5,000 on the 
undertaking. 

The Town Clerk: We suggest that the repayment of capital 
is not а loss. І don't want you to lose sight of the fact that 
the sale of current for lighting has increased from 141,735 units 
to 195,000, and for private power consumption from 65,000 
units to 255,000. 


In reply to a question as to how long tho proposed new 
plant would meet the demand, Mr. Atchison replied about 
two or three years. A good portion of the remaining time 
at the inquiry was spent in an investigation of the accounts 
of the tramway department, which it was shown were in 
the transition stage from horse to electric traction. 

It is our contention that this inquiry into the tramway 
undertaking and its profits or losses was ultra vires. The 
question as to whether the electric lighting department 
were or were not supplying the tramway department at a 
loss would be a legitimate issue. Under the powers and 
obligations conferred on the Rochdaie Corporation by its 
provisional order it was bound to supply the tramway 
undertaking with current. At this inquiry the question 
was also raised as to why the Corporation had not entered 
into negotiations with the Lancashire Power Company for 
the supply of the tramways with electrical energy. We 
believe we are correct in stating that, although the loan 
with certain reductions was ultimately granted, tho matter 
was in suspense for some nine or ten months. We aro 
indebted to the Rochdale Observer for the abovo report. 


Wood Green.—The case of Wood Green was dealt with 
more or legs fully in our issue for Sept. 16, 1904. In this issue 
we published the full text of the Local Government Board's 
decision in refusing a loan for electric lighting purposes. 
ui the sake of easy reference we reproduce this decision 

ore: 


** Т am directed by the Local Government Board to state that 
they have had under consideration the report made by their 
inspector, Mr. Hooper, after the inquiry held by him with 
reference to the application of the Urban District Council of 
Wood Green for sanction to borrow £45,200, since increased 
to £43,570. The Board have very carefully considered all 
information placed before them by the District Council, 
and it appears to them upon that information to be 
extremely doubtful whether the scheme, if carried out, would 
be likely to prove a financial success. The evidence given 
as to the probable demand for current was of an unsatis- 
factory character, for it was first stated that the demand 
was estimated to be equivalent to 550 consumers at 60 8-c.p. 
lamps per house, but when it was pointed out and admitted by 
the engineer that the number of lamps estimated for was far 
too high considering the class of property to be supplied, the 
estimate of the demand was altered to 660 consumers at 30 
8-o.p. lamps per house. It does not clearly appear in what 
manner elther estimate has been arrived at. The Board con- 
alder that the District Council before undertaking a scheme of 
the magnitude proposed should obtain more reliable information 
as to the extent to which the electric light is likely to be taken 
up. Moreover, the Board are by no means convinced by the 
evidence submitted to them that the District Council are acting 
prudently and in the best interests of their district in proposing 
to erect a generating station for the supply of electricity, and 
they think that the whole question, including the methods of 
supply, should be reconsidered by the District Council.” 


The net result of this decision is that there is no electric 
light or power to be obtained in Wood Green. The local 
Council have so far refused to be driven into the hands of 
the North Metropolitan Electric Power Distribution Com" 


pany, and they have not again approached the Local 
Government Board for a loan to enable them to do what 
Parliament has approved their doing in a way which the 
Board of Trade have sanctioned. 


TECHNICAL DETAILS. 


Wo now propose to refor to two instances where the 
Local Government Board inspectors have adversely 
criticised the technical details of proposed schemes, and 
in which the expert opinions of the inspector are olther 
directly in opposition to approved practice, or at least open 
to that doubt which frequently exists between expert 
opinions by different gentlemen. This point we have dealt 
with more fully in our leader, but the question of an 


economic supply from a ele’ company for jignting 
urposes Only is v uestionable. e power factor o 
pad ta axi this resulte in the 


the lighting load is extremely low, and 
capital charges for the high-tension transmission system 
averaging out to a high figure per unit. It is yet to be 
proved that for lighting only the bulk supply is profitable 
unless the transmission mains can be also utilised for 
power distribution, which may then bear tho bulk of the 
capital charges. Asan example of this, the North Metro- 
politan Electric Power Distribution Company entered into 
an agrooment with tho St. Albans Corporation some years 
ago for the taking over of the electric lighting order. The 
company never proposed to supply St. Albans from ite 
large power station at Willesden, but would have put down 
a separate plant for St. Albans in the samo way that the 
town would have done. As a matter of fact, we believe 
that neither the town nor the company have dono anything 
but make agreements and consider reporte as to the supply 
of St. Albans with electricity. 

In the first inquiry held at Torquay, when a completely 
now station was proposed, the following evidence was given 
as reported in the Torquay Directory : | 

The Inspector asked why it was proposed to instal two 
different sets of boilers—oylindrical and water-tube ї 

Councillor Ball stated that the objeot was to effect a saving 
in the coal bill. 

The Inspector did not think that the saving would be appre- 
ciable in practioe when regard was pald to other considerations. 
For instanoe, the boilers would require to be stoked differently, 
‘Sand you know,” said he, that much money is frequently 
wasted in stoking.” Uniform boilers, which could be stoked 
without men undergoing special instruction, would be desirable. 


We think it a t pity that Councillor Ball answered this 
query instead of Mr. P. Storey, the electrical engineer of the 
town. The query shows a curious lack of knowledge on the 
part of the inspector of the requirements from an electric 
lighting boiler-house. We think the bulk of engineers work- 
ing such stations are now unanimously of opinion that it is 
most economical to have Lancashire boilers to meet the 
general demand for steam during, say, 20 hours per day. 
The quick-steaming properties of the water-tube boilers 
mako thom most suitable for supplying the extra steam 
needed during the lighting peaks, The large water capacity 
of the Lancashire boilera makes them most valuable for 
dealing with a sudden fog until such time as the water- 
tube boilers can have their steam raised. As regards tho 
inspector's fear as to inefficient stoking due to having two 
types of boilers, Mr. Storey and most other station engi- 
neers would deal with the inefficient stoker quite as 
summarily as the Local Government Board did with the 
firs& Torquay application. 

We have other reports before us as to the inquiries at 
Oldham, Norwich, Salford, and elsewhere, from which 
extracts of interest could be given, but they would only 
duplicate the goneral sense of tho abovo. 


THE DISTRIBUTION OF ELECTRICITY IN MINES. 
BY B, C. H. J. 
(Concluded from page 626.) 


Gas barrel and other descriptions of metallic piping are 
used in the workings, principally in connection with 
lighting cables, as these are smaller than those used for 
power. In a mine which has permanent wallings these 
pipes act very well in giving a solid, mechanical protection 
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to the cables. Where falls are usual, however, such piping 
gets strained, bent, and twisted so badly tbat the cables 
inside are spoilt, and, moreover, there is extreme difficulty in 
extracting them. This is the case with screwed pipes ; but 
where split barrel and open joint piping is used and the 
length is not so mechanically solid, danger arises from the 
free ends of eacb length and the split longitudinal edges 
cutting into the cable when distorted by mechanical shocks. 

A class of cable that is largely coming into use for coal- 
cutter trailing leads is one insulated by rubber, and pro- 
tected by leather either in a form of strip braiding or as a 
tabe with stitched sides. This is takiug the place of the 
simple rubber-insulated, hemp-braided, or the bitumen- 
iasulated and braided conductor, neither of which last 
long under the trying conditions to which they are 
subjected. 

The question of joints in the workings is not so 


momentous as tbat of joints in tbe shafts, as the con- 


ditions of working are, on the whole, less hazardous. 
Nevertheless, the fewer there are of them the better, 
and special consideration should be given to each one, 
so that it may properly suit the local conditions. 


there are in electricity supply work. Ја many collieries 


fire cannot be used on account of the firedamp, and this 


means that the conductor joints may not be sweated solid, 


that ordinary joint-box compound cannot be used, and to 
this ів added the difficulty of adequate supervision under 
The great thing is to 
employ a jointer who is a bit of an archangel ae to con- 
scientiousness, and is, farther, expert aod likewise used to 
mining conditions governing jointing. Such a treasare is 


the conditions of mining transit. 


not easily found in this world outside cable works. 


As regards straight-through joints, rubber cables should 
have vulcanised joints made in the usual manner wherever 
This method comprises wrapping the conductor 


possible, 
with a pure rubber tape, then with vulcanising tapes, 


binding this solid with cotton tapes, and then immersing 


the joint in a compound of paraffin wax aud sulphur (heated 
to an even temperature of 300deg. F.) for about an hour. 
There are three ways of applying the heat, as follows: (1) 


the old-fashioned colza oil lamp heated cure; (2) a fire- 
heated cast-iron cure; (3) an electrically-heated cure. The 
latter is most to be commended if it is possible to arrange 
It is safe, simple, and easily 
adjustable as to temperature, and therefore likely to give the 


for the supply currept. 


best results in awkward situations. Where vulcanising is 
impossible, the joint should be thickly bound with the best 


rubber tape, over which is tightly lapped a strong weather- 


resisting tape, the whole completed joint being well 
varnished. It may be as well to mention that a slight 
strain put on pure rubber tape when binding it on is more 
satisfactory than the use of solution. 

Joints in bitumen-insulated cables should be made with 
bitumen or guttaroid tape, evenly lapped around witbout 
strain, each layer being firmly smoothed and compressed by 
the jointer's hand, which must be dry and of natural heat 
the better to mould the layers together into one solid sleeve. 
This mould is covered by impregnated cotton tapes and 
varnisbed. If possible, the joint should be vulcanised 
similarly to a rubber joint (the time of immersion in the 
compound being only a minute or во) before finally taping 
up and varnishing for the better welding together of the 
bituminous taping, 

In some cases lron joint-boxes are preferred, and these 
are generally used for paper-insalated, lead-covered cables. 
Whatever the class of cable, however, if it is composed of 
more than one conductor, such as a concentric or three 
core, boxes are usually the best method of connecting 
together the factory lengths, as the insulating material is 
then ran into the box ina fluid state. This more effectively 
insulates one conductor from another, and seals the whole 
joint than taping ever cao, the box acting as a mould and 
mechanical protection. The question then arises as to the 
kind of filling material. There are two: one is an 
insulating oil, and the other a bituminous: compound. 
The requirements are high insulation, waterproofedness, 
adhesiveness, and solidity. Care should be taken that the 
compound used is not merely pitch or bitumen, as these are 
deficient in most of the qualities mentioned ; the best com- 


There 
are not the same facilities for making joints in mines as 


pounds have a mixture of suitable oils to attain the qualities 
before mentioned. Further, the use of compound is a snare 
if it is poured in a half-bsked state through the plag-bole 
of a joint-box, as it will not then fill the box properly, and 
the spaces left will attract moisture to the utter undoing of 
the cable. For this reason oil is sometimes used to fill the 
box with, bus there is always a good chance, especially on 
a slope, that the oil will ran down the interstices of the 
cable or out of the glands or faced surfaces of the box 
itself, leaving the interior of the box with a moisture 
attracting vacuum. With some box compounds, however, 
such as diatrine, the special mixture and low melting point 
prevents it cooling too much for the purpose, up to a period 
of two hours after heating ; so that there would be ample 
time for conveying it from a safe part of the mine to the 
job in the special covered buckets supplied by the makers. 
The use of a petroleum residue for filling the boxes under 
such conditions has been considered, but there would 
appear to be nothing gained in the majority of cases, 
and the permanently semi-solid nature of the material 
might combine the faults of the oil and the compound 
respectively, merely to secure convenience in tbe jointing 
process. 

To make quite sure tbat joint-boxes are properly filled 
up, it is recommended that the top is removable, as with 
disconnecting joint-boxes, instead of being merely fitted 
with plog boles for pouring purposes. All boxes should 
bave the cable gripped under pressure, or the fittings 
positively anchored, so that there may be no chance of 
the box sliding along the joint and touching the terminals 
through rough usage or negligence. This possibility is to 
а great extent guarded against if the box glands are made 
to grip the cable tightly without using a loose bush, also if 
the box is filled solid with compound, the adhesiveness and 
solidity of which should prevent movement. 

The conductor fittings, if not of the sweated type usual 
with public supply cable boxer, should have specially ample 
contact surfaces, while screw contacts on the inner con- 
ductor should be many and strong. At least four zin. 
grub screws per cable end should be allowed, and this 
means eight per straight joint. Here is where the arch- 
angel conscience comes in at an awkwardly situated, back- 
bending place, if supervision is absent, and the jointer can 
only count up to five. Lead sleeve joints are sometimes 
used with single or malticore cables, and these when 
properly made and protected are quite satisfactory. The 
unreliability of plumbing in awkward situations and the 
general lack of the conscience mentioned is, however, 
against the extensive use of this class of joint in mines. 

Just a paragraph here to mention that, as in moat 
mechanical work, joints are the weakest point of a cable 
network, and it is therefore necessary to pay speolal 
attention to this detail. Interested persons sometimes 
provide cable-jointing accessories which may be standard 
practice on electricity supply work above ground, but 
which are absolutely useless for the special conditions of 
mining work; and it is to save trouble on this point that 
the matter is now dealt with, in perhaps superfluous detail 
to many engineers. 

Disconnecting boxes are sometimes used in place of 
switches for interrupting the sapply of current at a branch, 
and these act equally as well if properly designed. An 
ideal pattern for such a box is one (1) in which the 
terminals are mechanically fixed thereto on solid insulating 
bases ; (2) where the cable is gripped so as to be immobile 
to strains put upon it; (3) where the live parts are 
separated from one another by solid insulation that is 
fireproof and non-hygroscopio; (4) where the links or 
fuses are provided with insulating handles to prevent 
chance of shock when these are being operated upon; 
and (5) where the lid is so arranged that access is easy 
to an authorised person, and water cannot get inside when 
it is shut. 

The switch and plug boxes used in connection with coal- 
cutters should be very simple, solid, and insulated to the 
verge of exagerated abeurdness. The main item of design 
should be safety for the coal-cutter attendant, and strengtb. 
The switches fitted inside should only be capable of switch- 
ing on current after the coal-cutter connection plug is 


affixed to the box. This prevents the chance of the machine 
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being started up when the attendant is away fixing the 
plug into the box. The mining regulations decree that 
metallic joint-boxes shall be earthed, and this is best done 
by screwing а brass set sorew clamp on to the body of the 
box, to which is attached the earthing wire. On leadless 
or unarmoured cables the wire should be taken to the 
nearest earth, but on lead-covered cable it may be used to 
connect the box to the strand of wire that is used to con- 
nest the sable sheathings together, the lead ог metallic 
covering being earthed iteelf at proper intervals. 

As regards the official measurement of leakage, which 
affects cables as well as the underground machinery, it is 
generally conceded that Clauses 6 and 7 of the regulations 
cannot be literally fulfilled in practice, but apparatus is in 
use that at present sufficiently carries out the requirements 
of the situation. The clauses read as follows (the italics 
are the writer's): “ (6) The insulation of every complete 
circuit, other than telephone or signal wires, used for the 
supply of energy, including all machinery, apparatus, or 
devices forming part of or in connection with such circuit, 
shall be so maintained that the leakage current, so far as 
is reasonably practicable, shall not exceed one-thousundth of 
the mazimum supply current, and suitable means shall be 
provided for the immediate localisation of leakage (7) In 
every completely insulated circuit earth or fault detectors 
shall be kept connected up in every generating or trans- 
forming station, ѓо show immediately any defect in the insula- 
tion of the system. The readings of these instruments shall 
be recorded daily in a book kept at the generating or 
transforming station or switch-house.” 

The fault detectors specified to show immediately any 
defect in the insulation is met by the use of a meter 
connected to the mains and to an earth-plate, no reading 
being shown when no leak exists. A leak upon either 
main will deflect the pointer in a distinctive direction, and 
by concentrating the instrument, as it were, upon that 
main by means of a switch the amount of leakage current 
is showo. This is not exact as to the comparative number 
number of amperes (as the amount of leakage from the 
other main or mains requires to be taken into account), 
but it is near enough for most purposes. Farther, a fault 
of equal seriousness occurring on both mains would not 
be shown on the instrament when in its normal state of 
connection, but such a happening is hardly likely. Ae to 
the immediate localisation of leakage, this condition is best 
met by the provision of a portable testing set and plenty 
of disconnecting points in the circuit. Some engineers are 
under the impression that the instruments are required to 
write in chalk on a blackboard the exact locality of the 
fault to a yard within a few seconds of its happening, and 
this point of view is somewhat encouraged by the wording 
of the clause in question. The words “so far as is reason- 
ably practicable” should not, however, be lost sight of in 
reference to this and many other of the regulations that 
may appear impracticable to the casual reader. 

It should be noted that although this article has dealt 
with conditions obtaining under continuous-current practice 
in many of the items discussed, the same very frequently 
obtains for three-phase current work, except where it has 
been pointed out otherwise. 

In conclusion, the writer would draw attention to a vital 
part of the subject by quoting another of the aptly-put 
truisms with which the 1904 report of the Home Office 
Committee abounds : “ On one point, however, we observed 
that all witnesses were agreed—namely, that the apparatus 
should always be thoroughly well made and erected, and all 
the parts well protected from accident, and the dangerous 
parts from coming into contact with the workmen. Bad 
work, even in the first instance, does not save 20 per cent. 
of prime cost, and always ends in occasioning far more loss 
than the initial saving. In the record of accidents which 
have occurred the cause can almost always be traced to bad 
plant or arrangements. The reason of the unsatisfactory 
condition of the plant in many mines is, we think, to be 
found in the fact that electricity was introduced by instal- 
. mente, and upon a small scale. This timidity has led 
in too many instances to insufficient power being supplied, 
and to the work being done in a temporary manner. But 
when once it has been introduced it has almost invariably 
proved so successful that its auxiliary and temporary 


character has passed away and it has become not only a 
permanent necessity, but a prime factor, with the con- 
sequence that the capacity of the plant as firat introduced 
has been strained to the utmost, and has not infrequently 
broken down under these adverse conditions, and ultimately 
had to be replaced entirely by larger and more perfect 
appliances.” Verb sat. sap. 


THE PROBLEM OF THE GAS-TURBINE.* 
BY DUGALD CLERK, M. I. O. E., PRESIDENT. 


The wonderful success obtained by your distinguished 
past-president (the Hon. C. A. Parsons) and his many able 
followers with the steam-tarbine in its various forme, has 
naturally attracted the attention of engineers to the 
apparently analogous problem of the internal-combustion 
turbine. Accordingly, mach mathematical and engineerin 
ability has been recently devoted to the subject—so far, 
am sorry to say, without concrete result. In this subject, 
as yet, the dreams of the theorist obstinately decline to 
realise themselves in tangible iron and steel. I have not 
been able to find any gas-turbine in a state of effective 
rotation doing useful work, although I have noted many 
statements in the Press to the effect that some wonderful 
German, French, or Italian gas-turbine had worked, or was 
about to work, in such a manner as to relegate the ordinary 
cylinder and piston gas-engine to the museum with which 
many engineers used to threaten the steam-engine. One 
сео only has really rotated within my own direct 

nowledge. It was designed by Mr. F. W. Lanchester, of 
Birmingham, to operate with the exhaust gases from one 
of the petrol engines used in his well-known motorcars. He 
assured me a few days ago that it really rotated at a high 
speed, and made a loud shrieking noise, but only gave, he 
said, a total brake horse power equal to that capable of 
being evolved by two blue-bottle flies. This power he did 
not consider to ba satisfactory. 

Speaking seriously, it does seem remarkable that_so much 
interest should be taken by so many able men without any 
sort of result in practice. Why is this? I propose to-night 
to answer the question in so far as I can. It appears to me 
that most of those who have written on gas-turbines, and 
have even designed and patented them, have given too 
little weight to certain differences between the steam and 
internal-combustion engine problems. Many, indeed, have 
assumed that the solution of the gas-turbine problem is the 
easier of the two, and that few difficulties exist which have 
not already been met and conquered by Mr. Parsons in the 
steam-turbine. Many distinguished men have been of this 
opinion, and even Mr. Parsons himself, so early as his 
first turbine patent (No. 6,735 of 1884), appears to have 
been of opinion that the hot gas or internal-combustion 
turbine presented practically the same problem as the 
steam-turbine. In that specification he makes the following 
statement: Motors according to my invention are applic- 
able to a variety of purposes, and if such an apparatus 
be driven it becomes a pump, and cau be used for actuating 
a fluid column, or producing pressure in a fluid. Such 
& fluid pressure producer can be combined with a 
multiple motor according to my invention, so that the 
necessary motive power to drive the motor for any required 
purpose may be obtained from fuel or combustible gases 
of any kind. For this purpose I employ the pressure pro- 
ducer to force air or combustible gases into a close furnace 
of any suitable kind, such as are used for caloric engines, 
into which farnace there may or may not be introduced 
other fael (liquid or solid). From the furnace the products 
of combustion can be led, in a heated state, to the multiple 
motor, which they will actuate. Conveniently, the pressure 
producer and multiple motor can be mounted on the same 
shaft, the former to be driven by the latter; but I do not 
confine myself to this arrangement of parts.” Clearly here 
Mr. Parsons intended to apply his invention to the gas- 
turbine as well as to the steam-turbine, and in this para- 
graph he outlined the fundamental idea of nearly all 
subsequent proposals of gas-turbines. Many other inventors 
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have followed him, but I may only mention two well- 
known names—those of Ferranti snd Stodola. Both have 
proposed turbines similar to this, with more or less elabora- 
tion, as well as other modifications intended to overcome 
certain difficulties. 

In & very able paper read before the Institution of 
Mechanical Engineers last year, Mr R. M. Neilson 
discusses various cycles of operation which can conceivably 
be applied to gas-turbines, and he calculates the efficiencies 
of these cycles in various combinations. More recently, 
too, the subject has excited great interest in America, and 
very interesting articles are to be found in the Engineering 
Magazine by Dr. Charles E Lucke and Prof. Sidney A. 
Reeve. These gentlemen take somewhat opposing views 
of the position of the problem. In most of the recent 
discussions upon gas-turbine problems, it has been recognised 
that the temperatures possible in the cylinder gas-engine 
are impossible for the gas-turbine. It has been fully proved 
by many investigators, including myself, that the tempera. 
tures quite common in ordinary gas-engine practice rango 
as high as 2,000deg. C., although in the best practice, for 
most economical resulte 1.500deg. C. or 1,600deg. C. 
appears to be an upper limit. With the tempera. 
tures of 1,500deg. C. or 1,600deg. С a first-class 
modern gas-engine of about 50 h.p. will give an 
indicated efficiency of 35 por cent. At the same time 
the negative work of the cycle is so low that the 
mechanical efficiency of the engine may be as high 
as 86 per cent., or even over. If one reslises what 
the temperature 2,00deg. C. means, it becomes very 
evident that no turbine constructed either on the lines of 
Parsons or Laval could possibly be made to work with con- 
tinuous supply of such gases ; 2,000deg. C. is considerably 
over the melting point of platinum. It is much higher than 
the temperature at which cast iron flows from the crucible, 
or, indeed, the temperature of the interior of the blast 
furnace itself. Any blades of iron, steel, or, in faot, any 
otber material—even firebrick itself— becomes fluid or 
semi-fluid at this temperature. It is obviously hopeless, 
therefore, to attempt in the gas-turbine temperatures which 
are quite feasible in the cylinder engine. Thie fact, as I 
have said, is generally recognised. It is accordingly said 
by those who take a favourable view of the gas-turbine, 
that it is necessary to supply the turbine with gases at a 
much lower temperature. Mr. Neilson fixes the tempera- 
tare of 700deg. C as one which steel turbine blades would 
probably stand without too rapid deterloration. I fear 
that on this point I must differ from him, because, in my 
experience, oxidation of steel and even iron is a fairly 
rapid process at this temperature. Nothing new has been 
proposed as to the thermodynamic cycle of the gas-turbine, 
so that all reasoning upon efficiencies depends upon the 
deductions already made from internal-combustion engine 
practice. 

Seeing the impossibility of constructing a turbine with 
materials to stand a high temperature, many have proposed 
to convert bigh temperature into kinetio energy, so that, 
instead of having work stored up in the gas in the form of 
heat, the heat, shall dissppear, and the energy of the heat 
be transformed into motion of the gaseous particles at a 
high velocity. Such proposals, then, include the com- 
pressing of a gaseous mixture to, say, 50lb. or 60lb. above 
atmosphere, the igniting of that mixture within a combus- 
tion chamber at constant pressure, and the expansion of 
the mixture through an expanding jet of the Laval type, 
so as to drop the temperature and obtain its equivalent in 
kinetio energy or velocity of the gaseous particles. The 
rapidly moving particles at the relatively low pressure and 
temperature are then allowed to impinge upon rapidly 
rotating blades of sickle configuration, and they are 
supposed to give up their energy of motion to those blades, 
and so expend work upon the turbine. This appears to 
be the most feasible of all the gas-turbine proposals, so I 
will proceed to examine it a little more minutely. Success 
by this cycle of operations requires (1) a rotary or turbine 
compressor of high relative efficiency ; (2) an expanding 
nozzle which shall ensure that free expansion is quanti- 
tatively equivalent to adiabatic expansion behind a piston ; 
(3) a rotating turbine of such construction as to secure very 
high efficiency of transformation of kinetic energy of the 
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moving gas into effective work available at the turbine 
shaft. 

Assuming air to the working fluid and specific heat to be 
constant through the temperature range, it is easy to calcu- 
late the efficiency of the Joule or Brayton cycle, which 
these operations in effect represent. It would be useless to 
attempt to work a turbine at a pressure so low as to be 
relatively inefficient compared with the gas-engine, so I 
have chosen a Joule cycle of, say, 48 per cent. ideal 
efficiency, which in a cylinder gas-engine would probably 
give in practice about 50 per cent. indicated efficiency. 
For this ideal efficiency the pressure of compression would 
require to be 141lb. per square inch absolute. To give 
power with a reasonably small pump, I shall assume a 
maximum temperature of 1,700deg. C. That ie, assuming 
a perfect compressor and a perfect nozzle expander, the 
temperature would only fall from 1,700deg. to 750deg. C. 
Plainly this temperature would be too high for a Laval 
disc with blades. In order to get a reasonable temperature 
on expansion, it would be necessary to assume a maximum 
temperature in the combustion chamber no higher than 
1,000deg , and this would bring down the temperature after 
complete expansion to about 500deg., which, no doubt, steel 
turbine blades can be expected to stand for some consider- 
able time. With these assumptions, however. the gas-turbine 
would not be very economical as compared with cylinder 
engines, even assuming all difficulties overcome. The theo- 
retical and practical difficulties, however, are very serious 
indeed. To begin with the question of an efficient air com- 
pressor. I am not aware of any turbine compressor capable 
of compressing up to 140lb. absolute from atmosphere with 
anything like 60 per cent. efficiency. Before success could 
be attained, this efficiency of compression, so far as diagram 
is concerned, should be at least 90 per cent., in order to 
allow for unavoidable mechanical and other losses in the 
subsequent processes. It has, it is trae, bsen proposed to 
substitute cylinder compressors operated from the turbine, 
instead of turbine compressors ; but this, it appears to me, 
would be equivalent to abandoning at once all the advan- 
tages of the turbine principle. If reciprocating cylinders 
are to be used for compressing, there is no objection to 
using them also for expanding. No gas-turbine with 
cylinder compressors could, in my view, succeed. 

Assuming, however, even 90 per cent. efficiency from a 
turbine compressor, and assuming that we have a com- 
pressed gaseous mixture burning freely in the combusttun 
chamber at the desired pressure and temperature, we 
have yet to face the problem of the expanding nozzle. 
It is always assumed that with the use of an expanding 
nozzle, temperature drop can be as certainly attained 
as with an expanding piston in a cylinder. This, it 
seems to me, has been by no means proved. You 
will all recollect Dr. Joule’s famous experiment with 
two vessels immersed in water and connected together 
by a pipe having a stop-cock upon it. Air was 
compressed into one of those vessels, the water round 
the vessels stirred, and equilibrium obtained, while the 
other vessel was rendered as vacuous as possible. The stop- 
cock between the two vessels was opened, and it was then 
found that when the water was stirred again no disturbance 
of the equilibrium ensued. This, of course, meant that 
although heat was lost in the one vessel, giving velocity to 
the gases, it was gained in the other vessel by the impact 
of the gases against the walls. Joule modified this 
experiment by placing the two air vessels in separate 
water containers. He then found that the temperature of 
the one vessel dropped, due to expansion, but the tempera- 
ture of the other vessel rose as much as the first dropped. 
Now apply this experiment to reasoning on the behaviour of 
the flame in an expanding nozzle. Assuming the two vessels 
to be connected together by a Laval nozzle, and assume 
that while in the nozzle the gases experienced the full tem- 
perature fall due to adiabatic expansion. Immediately, 
however, on contact with the walls of the second vessel the 
velocity of the particles would be stopped, and the tempera- 
ture would be restored to a point somewhat above the 
original temperature—that is, the mass of expanding flame 
in the pressure vessel would gain beat by the amount the 
first veesel lost. That is the result of the final process. 
It will be easily recognised that to obtain a sufficient tem- 
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perature drop in an expanding nozzle necessitates the 
practical absence of turbulent motion of every kind—that 
la, to expand adiabatically the jet must be so constructed 
that there is an absolutely smooth flow from high pres- 
sure to low, and no impact or loss of velocity from 
any cause whatever. So far as I understand expanding 
jets, no adiabatic expansion so perfect as this has ever been 
obtained. 

Assume, however, that the efficlency of expansion in 
such a jet is, say, 90 per cent. We now come to the ques- 
tion of the efficiency of conversion by the turbine blades. 
In many calculations from diagrams it is assumed that 
the efficiency of conversion of motion into work is prac- 
tically perfect. This, however, is by no means the case 
in present turbines. Even the steam-turbine, high as its 
efficiency is compared with the reciprocating engine, 
has no very high efficiency of conversion in any of 
the forms of turbine at present on the market. That is, 
if we assume a mass of to exist in a compressed state 
in a reservoir, and we choose to expand this mass of 
in two ways, for the sake of com n (1) behind a 
piston and (2) by means of a Laval jet and turbine, we 
shall find that the efficiency of conversion of the turbine, 
once high velocity is attained, does not exceed 80 per cent. 
In this respect the efficlenoy of conversion of rotating 
turbine blades is inferlor to that of a moving piston in a 
cylinder. The reason of this is obvious. It is impossible 
to so arrange the impact of a rapidly moving gas with a 
tarbine blade or blades in such manner as to entirely avoid 
turbulent motion. The impact, for example, of swiftly- 
moving on a fixed surface results ultimately entirely 
in turbulent motion, which restores to the gas or to the 
blade struck all the heat which has disappeared in tempera- 
ture fall due to adiabatic expansion. t is true of a 
fixed blade is to some extent also true of the moving 
turbine blades. A certain proportion of the energy existing 
in the gas in the form of motion is inevitably lost when- 
ever this gas comes into contact with any solid surfaces. 
So much is this the fact that in 'desiguing steam-turbine 
blades for any type of turbine, the shape of the blades, the 
shape of the space between the blades, both moving and 
fixed blades, or fixed jet and moving blades, is of the first 
importance, and it has only been found by experiment that 
certain shapes of blades and passages have a much higher 
efficiency of conversion than othershapes. In this respect, too, 
the turbine principle is inferior to the cylinder and piston. In 
a cylinder, gases expanding behind the piston, the efficiency 
of expansion may be considered to be 100 per cent., and 
even an efficiency of compression in many gas-engines is 
also the same order. I do not here refer, of course, to 
heat losses due to conduction, or anything of that kind, 
but to efficiency of adiabatic compression or expansion. 

Although the efficiency of expansion is relatively low for 
gases in steam-turbines, yet the turbine offers a great 
advantage in total work obtained from steam. This is due 
to the fact that the turbine avoids initial condensation ; 
and, further, it permits of the utilisation of a very long 
range of expansion at the low-pressure end, which is not 
available in the case of steam-engines. By saving, there- 
fore, in minimising initial condensation, and in obtaining 
added work from pressures wasted in the ordinary steam- 
engine, the Parsons steam-turbine more than compensates 
for any inefficlency of expansion as compared with the 
cylinder uj ups It is well known, however, ia turbines 
of practically all constructions, including Mr. Parsons, 
that the efficiency of the steam-turbine at the high-pressure 
end is not so great as that at the low-pressure end. This 
is partly due to difficulty of adjusting the velocity of 
blades to suit the necessarily varying velocities at different 
points of the flow of the steam. This, however, is a small 
difficulty with the steam-turbine, but it is a very great 
difficulty with the gas-turbine. Compared with cylinder 
expansion, I cannot see how it is possible with present 
knowledge to obtain an efficiency of conversion in a gas- 
turbine greater than 80 per cent. This, of course, is parti 
due to tbe high velocity of the issuing hot gases. To 
produce an efficient gas-turbine, therefore, on the favourite 
cycle so much discussed recently, it is necessary first to 
have, as I have said, a very efficient compressor, a very 
efficient expanding nozzle, and a very officient conversion 


when the oe strike the turbine blades. Using 
the numbers I have suggested, of 90 per cent. efficiency 
of compression, 90) per dent. efficiency of nozzle 
expansion, and 80 per cent. effisienoy of conversion in 
turbine, we have, with a cycle having negative work 
equal to 0'4, the following efficiencies: to get 0 4 of work 
in compression, we shall require 0:445 of work put into 
the compression. On expanding in the nozzle we shall 
obtain 0'9 only of the total energy of the flame gases in 
the shape of kinetic energy, and of that 0'0 we shall only 
get 0'8 returned in the shape of available work by the 
turbine part. That is, we shall get а total work from the 
turbine of 0°72, and deducting the negative work, 0'72 — 
0'445 = 0'275—that is, from a cycle which should give us 
0°6 in work we shall only get 0°275, or about 22 per cent. 
The practical efficiency of an engine of this kind will only 
be 22 per cent., even assuming the high efficiencies of com- 
pression and jet expansion which I have mentioned. In 
my view, no such efficiencies of compression or jet expan- 
sion are “к known, апа aocordingly there appears 
no likelihood of the production of any gas-turbine which 
can rival the reciprocating gas-engine in efficiency and in 
economy. To produce such a turbine requires the solution 
of three problems: (1) an efficient turbine compressor, com. 
parable in efficiency with cylinder compression; (2) an 
efficient nozzle expander with a higher efficiency than 
90 per cent.; (5) an efficiency of conversion of kinetic 
energy of the moving gases into work delivered at the 
turbine spindle of greater than 80 per cent. Either these 
problems must be satisfactorily solved, or else new 
materials discovered which will stand temperatures which 
at present melt firebrick. The outlook, I fear, is not hopeful. 

his thermal efficiency of 22 per cent. assumes no losses 
in the combustion chamber due to heat conduction, no 
losses in the expanding jet due to heat conduction, and no 
losses in the turbine itself from the same cause. Consider- 
ing the losses in gas-engine cylinders of small size, it would 
not be too much to allow in a turbine a heat flow loss of at 
least 25 per cent. This, of course, reduces the efficiency from 
22 per cent. to 16'5. In arriving at this figure, I have 
assumed thatno greater loss would be incurred from heat flow 
in the turbine than in the cylinder engine; but even with 
reduced temperatures when striking the turbine, the very fact 
of requiring a reservoir for combustion to operate, and the 
forcing of the whole of the hot products through a relatively 
small nozzle, necessarily means greater loss than I have 
assumed. Assuming, however, no more loss than I have 
given, an engine with an efficiency of only 164 per 
cent. of the total heat given to it could not compete 
with internal-combustion motors of existing construction. 
It may be said that the advantage of continuous rotation 
is so great that even at this low efficiency the gas-turbine 
would be successful. Personally, I doubt it very much, 
because the mechanical difficulties with gas-turbines would 
be much greater than the mechanical difficulties of the 
steam-turbine. In all steam-turbines, as you, I am 
sure, know, it is necessary to work with relatively 
small clearances between the tips of the blades or shroud- 
iog and the enclosing casing. This is also true as to 
endwise clearance between fixed and moving blades. 
Comparatively small clearances are necessary for economy. 
The use of even temperatures so high as 400deg. C. or 
500deg. C., by introducing unequal expansions, greatly 
increase the difficulty of obtaining economy. No doubt 
if a plentifal supply of relatively tow-temperature gases 
under considerable pressures could be obtained, these gases 
might with advantage be expanded in a nozzle, and used 
to operate a turbine. To carry this idea into effect has 
already been attempted, as I have said, by Mr. Lanchester, 
and there is some hope of operating in this way. I fear, 
however, that the temperature of the gases in the exhaust 
in the gas-engine are too high as they stand to be so used. 
Gases, however, from an exhaust or air supercompression 
engine, such as I have lately been working with, could 
no doubt give considerable efficiencies in turbines. I do 
not see, however, any solution of the gas-turbine problem 
here, because the amount of energy available for the 
turbine after the gases leave the gas-engine is too small 
for iip E in connection with any really high-power 
maohines. 
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Some of the difficulties I have discussed with you have 


been mentioned by Dr. Lucke. He adopts the view that 
jet expansion is not as efficient as piston expansion, and 
here I agree with him. No doubt the type of jet expan- 
sion has to be carefully considered, and the efficiency of a 
jet as a means of converting the expansion from a high 
pressure to a low into kinetic energy depends entirely upon 
its configuration, and the design of the proper areas and 
relative lengths for the nozzle. All thie, however, is as yet 
a relatively new field, and much study will be required 
before any certainty can be attained in the desiga of 
expanding jets. Prof. Reeves, in another able article which 
I have already mentioned, differs from Dr. Lucke, and con- 
siders that he bas overstated the difficulties of the expanding 
jet. He accordingly takes a more favourable view of the 
tarbine problem. There is а great deal of trath, however, 
in what Dr. Lucke has said. Even the best expanding jets 
yet known appear to have a low efficiency, and nothing is 
known of the efficiency of expansion starting from flame 
temperatures. Apart from the mechanical efficiency of the 
expansion, as I have already pointed out, the heat loss due 
to conductivity will be great in such nozzles. 

I quite agree with Prof. Reeve, however, that the more 
hopeful line for the gas-turbine lies in the use of steam to 
provide the working fluid under compression without a 
compressor, and in the heating of this steam when produced 
by а very small quantity of combustible mixture of gas 
aud air under pressure. Such a turbine would be a com- 
promise between what I may call the flame-turbine and the 
steam-turbine, and it presents more possibilities; but its 
efficieney would not be high, although no doubt such а 
machine could be got to operate mechanically with fair 
success) This line of work depends upon the fact that 
negative work may be greatly reduced by using steam as 
working fluid, when steam is heated highly by internal 
combustion of a relatively small amount of inflammable 
gas and air. This proposal is more hopeful, but for success, 
even, it requires temperatures, in my view, too great for 
existing turbines to stand with economy. This proposal 
may be considered to be analogous to that of an excessive 
saperheat, as used in an existing steam-turbine. Many 
methods have been discussed which depend upon the use of 
regenerators. I havea great distrust of regenerators, so 
far as engine work is concerned. Many able men bave 
proposed regenerative contrivances from the time of 
Surliog, in 1817, down to the present day, but I am not 
aware of any actual working engine which has ever 
succeeded in practice using a regenerator. 

From what [ have said, you will see that my view of the 
future of the gas-turbine is not favourable; but, notwith- 
standing, the subject is so fascinating that many inventors 
and scieatific men will doubtless continue to investigate the 
problem, and possibly new solutions may be discovered 
which are not dreamt of to-day. I am the last man in the 
world to deprecate daring in any practical and scientific 
work, but I would advise the junior engineers—members 
of our inatitution—to avoid the subject except as a scientific 
s'udy. I fear there is little hope for a young man to make 
a position and a business success of any internal-combustion 
turbine, so far as our present knowledge carries us. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


Inaugural Address.* 
BY JOHN GAVEY, CB, PRESIDENT. 


In tendering my thanks for the high honour you have 
conferred on me, may I вау that I fully recognise that I 
have been selected as a representative of the great body of 
telegraph engineers, the original founders of this Institution, 
as well, perhaps, as a representative for the time being of 
the new and growing telephone industry, rather than 
because of any merits of my own? Under the circum- 
stances, and in view of the fact that these industries have 
not been reviewed recently, I propose with your permission 
to attempt that task in my address. 

One of the penalties attached to advancing age, whether 


Delivered at the meeting of the Institution last night. 


of individuals or of institutions, is the periodical loss of old 
friends or co-workers in the field in which wa are labourers. 
Last year the President bad to announce the loss by death of 
Major-General Webber. This year it is with deep regret 
that I have to refer to the death of Mr. W. E Langdon, 
one of our earliest members, for some time secretary and 
late president of the Institution. It was my good fortune 
to be closely associated with him from the early sixties, and 
I need scarcely say to those so well acquainted with his 
work as the members of this Institution are, that in his 
death we bave lost one of the very able, energetic, and 
upright of our collesgues. Another well-known figure in 
the telegraphic world bas slso passed away in the person of 
the late Mr. Gerhardi, a gentleman closely associated with 
cable enterprise, he having formed one of the group of 
ploneers connected with the 1856 Atlantic cable, and later 
having been for a long period the general manager of the 
Direct Spanich Cable Company. 

Before I commence the main subject of my address I 
may, perhaps, refer to one of two questions in which the 


Institution is largely interested, and in which its members 


are taking an active part. Dealing first with the Engineer- 
ing Standards Committee, and more especially with the 
important work entrusted to the committee on electrical 
plant, the latter has appointed sub-committees to consider 
the following subjects: (1) generators and motors; (2) 
transformers; (3) prime movers for electrical purpores ; 
(4) physical standards; (5) telegraphs and telephones; (6) 
cables ; (7) electrical tramways ; (8) electrical nomenclature : 
(9) electric automobiles ; (10) electrical plant accessories ; 
(11) publications and calculations. Some of these com- 
mittees have reported, and all the work is well in 
hand, but it necessarily in many cases can only progress 
slowly if it is to be of a permanent character. It is difficult 
to overestimate the advantages, both to the profession and 
to the public, that will ultimately result from the labours 
of these committees Again, in reference to the proposals 
made at the electrical congress held in St. Louis last year, 
to the effect that the revision of the existing electrical 
standards should be undertaken, and that an endeavovr 
should be made to arrive at an International agreement on 
the subject of the standardisation of electrical nomen- 
olature and rating of machinery, you will be glad to hear that 
the preliminary steps have been taken to carry out the 
vie wa of the congress, and it is to be hoped that satisfactory 
conclusions will ultimately be arrived at. 

The art of telegraphy considered in its broadest sense as 
a means of conveying intelligence over distances beyond 
the reach of the buman voice may be classed under three 
different heads: (1)the communication of a limited number 
of definite orders or items of information by certain pre- 
arranged arbitrary signals. Under this heading may be 
included railway signalling, lighthouse signals, fire-alarme, 
and other kindred uses. (2) Communication of all classe: 
of information by means of alphabets, either arbitrary or 
those in common use, including semaphore and flag signal- 
ling, Morse and other signale, printing and writing tele- 
graphs. (3) Communication by actual exchange of speech, 
the telephone. 


TELEGRAPHS FOR SPECIAL REQUIREMENTS. 


Under this heading, one of the most important of the 
applications of telegrapby is that of directing and con- 
trolling the movements of trains on railways. For this 
purpose a modification of the old semaphore telegraph was 
introduced in the early railway days, mainly for the pro- 
tection of traffic at stations and crossings. The range 
over which a mechanical semapbore can be worked is 
about 1,000 yards as a maximum, and the introduction 
of electricity for the working of telegraphs was soon 
followed by the invention of electrical miniature signals oc 
indicators, placed in railway cabins, from which the out- 
door manual signals were worked in accord with the indica- 
tions recorded electrically. By this means the range 
of the signals was extended so as to cover the whole 
length of a section, and this led to the practicat 
introduction of the block system of working traffic. 
Successive improvements in the electrical apparatus 
have been introduced — for example, on single lines 


this apparatus is now associated with the train stafi 
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or tablet, without which no driver is allowed to enter a 
section of line, and as а second staff or tablet can only be 
withdrawn at the far end when the first train bas arrived, 
the possibility of two trains meeting on a section is obviated. 
Repeaters of various types which show the position of 
points, the indication of signals, the presence or absence 
of trains in defined localities, and other information, keep 
the signalman advised of all the facte with which he 
should be acquainted, and it is not too much to say 
that the safety and regularity with which the heavy 
railway traffis in this country is conducted is largely due 
to the work of the electrical engineer. Lately definite 
advances have been made in two directions in tbis field 
of applied electricity. In the first, complete elegtrical 
systems of actuating points ard signals have been intro- 

uced, the apparatus providing interlocking gear and 
indicators which give the signalm an positive information as 
to tbe position of every point and signal; the working 
being easy, rapid, and apparently reliable in so far that 
every eventuality and cause of trouble appears to have 
been foreseen and provided against. This method admits 
of working points and signals at distances far in excess of 
the manus! system, such distances, in fact, only being 
limited by considerations of safety and convenience, and 
the heavy and cumbersome lines of levers that under old 
methods could in many cases only be worked by the fall 
exertions of the signalman's strength oan now be replaced 
by miniature levers, which only need intelligence to work 
them. 

In another direction automatic methods have been 
desigoed for working outdoor signals directly by tbe action 
of the train itself, its entry, continuance in, aod exit from 
a section being faithfully followed by the appropriate 
movements of the semaphores. In one system sets of 
batteries consisting of a few cells are connected across the 
running rails in each section, and in all sections that are 
clear the corresponding batteries actuate relays which, 
either through the agency of compressed air or by means 
of electromotors, move and retain the semaphores at line 
clear.” The entry of a train into a section short-circuits 
the local battery, the relay tongue is withdrawn by ite 
pags spring, and the signals are automatically placed at 

anger. 

In a recent journey across the Americau continent, where 
hundreds of miles of desert are traversed by single lines of 
railway, with numerous sidings for the crossings of trains, 
I watched with great interest the perfect and regular 
working of the signals without the direct intervention 
of human agency. Each section was, of course, guarded 
by two signals, one for the up and one for the down 
traffic. As the train lefu one section for another, 
the signal guarding the former moved from danger 
to clear, whilst that guarding the latter moved from slear 
to danger. This method, of course, involves the necessity 
for bonding the rails throughout, although others bave 
been designed which are actuated through special con- 
ductors. Automatic signals appear to meet s definite 
want on certain claeses of railway, although, no doubt, 
the day is far distant when the trained signalman will be 
dispensed with at complicated junctions and stations. It 
is not too much, however, to say that without the various 
methods of electrical control that have been devised aud 
which are in general use, it would be utterly impossible 
for the great railways of the world to carry one-half the 
traffic they are now dealing with daily with safety and 
dispatch. In this branch of electrical work steady pro- 

s is being made, and, apart fcom the question of 

ulage, tbe extension of the methods of electrical 

control will probably be considerable in the immediate 
future. 

Fire-alarm signals bave witbin the last few years assumed 
a position of considerable importance, owing to the growth 
of great cities, the increasing height (f commercial build- 
ings, and the Jarge quantities of combustible materia! neces- 
sarily stored in the great centres of population. Starting 
from a simple alarum which was merely the old fire- bell 
worked electrically, complete systems of fire alarms and 
indicators have been devised, which, when actuated 
from any given point, give the appropriate sigaals at all 
tbe Gre gtationg concerned, and admit of a rapid concentra- 


tion of the necessary fire plant at any given spot in an 
incredibly short space of time. America has been in the 
past, and probably still іе, in the forefront in the matter of 
fire-alarm appliances, and in my recent visit to that 
country I witnessed one example of the alacrity with which 
fire-engines can be called to any given spot. We had been 
visiting & number of telephone exchanges in New York and 
neighbourhood, and were motoring down on the lon 
avenues on Manhattan Island. As we passed one shop, 
noticed that some children leaning out of a first-floor 
window had just set fire to the canvas sun blind, which was 
burning over an area of half a square yard, so that it had 
only just been set alight. Before we had got out of sight 
of the burning blind we were passed by a steam fire- 
engine, a fire-escape, and a hose reel. 

For the purpose of transmitting defined but limited 
items of information for special instructions or for making 
demands, innumerable electrical appliances have been 
designed, but there is a general tendency to replace such 
apparatus by telephones which simply extend the range 
of speed the natural method of intercommunication to 
any distance, and which render these subsidiary aids 


unnecessary. 
(To be continued ) 


HULL TELEPHONES. 


Political papers always assert that little notice should 
be given to isolated by-elections, but when a succession 
ef by-elections result in a given direction attention has 
to be and is given to the trend. Something similar goes 
on with regard to municipal telephones. An interested 
reader taking up a particular paper, or, for the matter 
of that, almost any psper at random, will be sure 
to find, if the plain figures of a balance sheet show a 
profit, that profit attributed to bad book-keeping, bad 
finance, too lenient a looking at or writingdown depreciation, 
or too little put aside as a stand-by—every reason, in 
fact, to demonstrate the dishonesty of municipal finance. 
It does not matter whether the figures deal with Glasgow, 
Guernsey, Brighton, Portsmouth, or any other town, they 
are all wrong. Now the half-year's figures re Hull are 
available, and, as in every other case, these figures to the 
ordinary mind spell success, and we maintain prove success. 
We are interested to hear wbat particular sins are laid on 
the Hall Corporation and their consulting engineer in this 


case. Here are the figures: 
Revenue Account for Half-Year ended Sept, 80, 1905. 

Dr. Expenditure. £ s d. 
To exchange repairs and maintenance ................-... 20 9 
Overhead ditto. 2. . a 51 7 10 
Instruments dit too 2 — 114 18 10 
Roof repairs E ————— ———— 18 16 7 
Ohar ges. . 44 . — 198416 4 
Salaries and wages of office and operators .............. . 748 10 10 
NC (AA вава = Б 
Printing and stationery ...............................—....—. = 1 
Rent, rates, and taxes 4 soso — 815 18 11 
Petty expenses. . . .. ... . . . . . өөә a 25 0 0 
Royalty. . . . soso - 306 19 0 

1.747 1 4 

Ваіаобе NER ETE ЕТ — 1,422 11 7 
5.169 12 11 

Iaterest on loan, less B / ............................—....—. — 66812 7 
Sinking fund instalment (proportion for half-year) ..... 554 11 8 
1195 4 3 

Net balanoo . . . . . ———— „ 299 7 4 
£1,422 11 7 

Or. Iucome. £ s. d. 
Exchat ge rentals... . . =- 2,920 17 1 
Private line rental! 4 . — 10117 6 
Terminal fees . . . . reto Е 040 
Public telephones.......— ...... ... . o on o me o © 4413 6 
FED D———— š 76 16 11 
Tronk fees, Ste. — . i 25 3 11 

5.169 18 11 
Surplus CCC — 91.482 11 7 
91,400 ы 7 


666 THE ELECTRICAL ENGINEER, NOVEMBER 10, 1906. 


THE 


ELECTRICAL ENGINEER. 


Published every Friday: 
Price Threepence; Post Free, Threepence Halfpenny 


Editorial and Publishing Offices: 
139-140, SALISBURY COURT, FLEET STREET, 
LONDON, E.C. 

Telephone No. 12278 Oentral. 


SOONTHDN TS. 
МОВ: агага 649 | Kocles Accounts .. 673 
Prof. Gisbert Kapp ... 656 | Forthcoming Events............ 678 
Electric Lighting Loans and Personal ........................ - 672 
Local Government Board Opening Address to the Dablin 
Inquiries Respecting the Bection of the Institution of 
GVV“; АЕННАН АНШИ Еда . 657| Electrical Engineers 675 
The Distribution of Elec- Appointments Vacant ....... -. 674 
tricity in Mines - 659 | Trade Notices and Novolties. 674 
The Problem of the Gas. Luton Accounts 615 
ТОГЫПӨ „сараси 661 | Legal Intelligence. m.a. - 615 
Institution of Electrical Companies’ Meetings and 
Engineers ................... ~ 664] Reports —..—.. - 676 
Hull Telephones ...... ...... ~ 665 | New Companies Registered. 676 
Local Government Board Contracte for Electrical 
De =~ 666| Supplies „e 2222 616 
Correspondence .............. . ~ 667 | Traction Note 677 
Imperial Notes - 668 | Lighting Notes 679 
Three-Phase Induction Motors Provisional Patents, 1905 . 682 
on Bingle-Phase Mains.. ... 669 | Companies’ Stock and Share 
Electric Furnaces ............... VCC 683 
Experience on the Road : Au Traffic Return 222 684 
Incident with Water-Co»led Supplement: 
Trausformers .................. 671: Questions and Answers... 74 


TO CORRESPONDENTS. 

All Rights Reserved. Secretaries and Managers of Companies 
are invited to furnish Notices of Meetings, Issues of New 
Shares, Installations, Contracts, and any information 
connected with Electrical ing which may be 
interesting to our readers. Inventors are informed that 
any account of their inventions submitted to us will 
receive our best consideration, 

AR communications intended for the Editor should be addressed 
C. H. W. Bicas, 189-140, Salisbury Court, Fleet Street, 
London, E.C. Anonymous communications will not be 
noticed, 


ä TO ADVERTISERS. 

Advertisements should be addressed to the Publisher, 189-140 
Salisbury Court, Fleet Street, E. C., and should reach him 
not later than noon of Thursday. Special Terms for 
a series can be arranged on application, 

ITUATIONS WANTED will be charged at three words for 


One Penny (prepaid and net), with a minimum charge 
of Sixpence. 


TO SUBSCRIBERS. 
“THB ELBOTRICAL ENGINEER" can be had by Order from 
any Newsagent in Тоюп or Country, and at the various 


. Raihoay Stations ; or it can, if preferred, be supplied 
direst from the Office on the following terms: 

5 months, 6 months. 18 months, 

United Kingdom * OE ON Coro GERB ба, 5а. — бв, ба. — е 

Other Places Cum am am am am am (NES bs. 6d. — 108, 6d. == ze =) 


Post Free, Payable in Advance, ) 


Bound Volumes of “ THE ELECTRICAL ENGINEER,” containing 
half -year’s copies, bound in Dark- Blue Cloth, Gold- 
Lettered, price 8s. 6d. New Volume, January to June, 
1906, now ready, 


LOCAL GOVERNMENT BOARD LOANS. 


Last week we dealt somewhat briefly with the methods 
of the Local Government Board in granting or refusing 
loans for electric lighting. This week we have carried the 
matter farther, and given a series of facta which justify, 
we think, the opinions expressed below. As these opinions 
reflect somewhat seriously on the Local Government Board 
procedure, we wisb to express at once our high appreciation 
of the good work the Board has done through its inspectors 
in preventing municipalities from juggling with their 
accounts. The firmly enforced rule that new loans must 
not be used to replace defective machinery on which there 
is atill capital outstanding is to be highly commended. 
We also wish it to be clearly understood that while we 
in this article and elsewhere in this issue comment 
strongly on the methods of Mr. Ross Hooper, we 
do so in no personal spirit, looking upon him as 
the mouthpiece of the Local Government Board. Coming 
to our subject, under the Electric Lighting Acts Parlia- 
ment reserves the right to grant or refuse electris 
lighting orders. Having granted powers to а local 
authority, it rests with the elected representatives of 
the ratepayers to decide how much money shall be 
expended for electric light and power distribution 
purposes. The ratepayers back their representatives’ 
actions by being responsible for any deficits which may 
arise. The November elections then become the effective 
means of checking extravagant expenditure and defective 
management. So far all is clear, but lately the Local 
Government Board, which sanctions the loans, bave conducted 
their inquiries in such a way as to show a disregard both 
of the parliamentary obligations of the undertakers and 
of the expressed wishes of the ratepayers. The case of 
Rochdale emphasises this point. In the first few years the 
undertaking was not able to meet all its capital charges, 
and from time to time the ratepayers have been called 
upon to psy in all five thousand pounds to clear off 
annual deficits. The Corporation, composed of business 
men, were convinced that the undertaking was a sound one, 
and asked for some forty-two thousand pounds for exten- 
sions. The ratepayers, in spite of the deficits they had had 
to bear, so far agreed that not one of them opposed the 
loan. It remained for the Local Government Board 
inspector only to throw doubt on the soundness of the 
undertaking. He delayed the granting of the loan in con- 
requence for a considerable and inconvenient period of 
time. In other places he has lectured local authorities on 
extravagant expenditure, A résumé of the early days of 
municipal lighting should convince bim that then the great 
fault was in the opposite direction. The councillors of the 
various towns were so timid that the consulting engineers 
were forced to lay down small plants, which in a fow 
years became quite useless when dealing with the load. We 
could give the names of a dozen towns offhand where 
practically every item of generating plant first installed is 
now either displaced or not used, due to its small size. 
When replacing such plant a considerable loss has had to 
be borne by the ratepayers. Councillors have gradually 
been convinced that electric supply undertakings are sound, 
and that extensions must be made on а reasonably large 
scale. The action of the Local Government Board in this 
respect is well illustrated at Torquay. The case is an 
exceptional one, and the result of the last inquiry is not 
yet to hand. If the loan is granted, we shall be much 
nterested to see for what period. Thus the Board have 
refused a loan which would enable the Corporation to 
build an economical station to replace the existing one. 
They are now considering a proposed loan of nine 
thousand five hundred pounds for, tinkering with a station 
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which we condemned on the day it was opened seven years 
ago. Mr. E. Manville, in his evidence at the last inquiry, said 
that when the work was completed the station might serve 
to supply the lighting, power, and tramway load for three 
years. If the Corporation extended their mains as they 
should do (not one-half of the streets have now mains in 
them), we are sure that 1t would not serve so long. Still, 
assuming that for nine thousand five hundred pounds 
the present station can be made to serve for three years 
more, what will happen then? The new station on a 
site where water and coal can be easily obtained must then 
be constructed. Having done this, it would be obviously 
absurd to work both stations, and we are sure that the 
good plant in the old works will be removed to the new. 
In so doing, the whole cost of the proposed structural 
alterations, the foundations, the induced-draught plant, 
the pipe and other connections, and the general 
erection charges become valueless. We believe that 
the loss incurred by the removal will be more than 
a third of the proposed expenditure. The special 
depreciation, therefore, due to the cheeseparing policy 
of the Local Government Board will involve the Corpora- 
tion in a loas of at least one thousand pounds a year for 
the next three years. We are amazed at the proposal 
being even considered by an engineer of Mr. Hooper’s 
standing. One more point, and then we are finished. 
A regular query has been put to municipal authorities at 
these inquiries recently: ‘‘ Why have you not considered 
the taking of a supply in bulk from the local power 
company?” We would ask the Local Government Board, 
" Why have you not considered the most unsatisfactory 
position of these power companies?” Only one—: e., that 
at Newcastle—has paid a dividend, and while the others 
are, many of them, only starting, it must be remembered 
that so far they have been financed by manufacturing 
firms who look to their profit from the supply of 
machinery. Power distribution over large areas for 
power purposes will, we think, be eventually successful 
in the manufacturing districts of this country in 
spite of these methods of promotion and, what is 
more important, in spite of the cheapness of coal 
in this country. Power distribution in districts 
where lighting only is needed will never be successful 
in our opinion, due to the low power factor of the 
demand and the high cost of the underground mains to 
meet the maximum demand. In concluding, we would 
remind the Local Government Board of a fact which 
company advocates always slur over—i.c.., that cheapness 
of municipal supply needs to be considered as well as the 
balance-sheets. It is the correct policy for a municipality to 
so reduce its charges that it does not make that profit the 
absence of which the Local Government Board deplores. 


CORRESPONDENCE. 


„ One man’s word із no man's word, 
Justioe needs that both be heard." 


MUNICIPAL ELECTRICITY. 


Бтв, —Referring to the report under the above heading 
of the action of Mulholland аз. the Hammersmith Borough 
Council in your issue of the 27ch ult., may I, as solicitor 
for the defendant, point out that the necessity for reduction 
“by mutual agreement” arose from the fact that there had 
been a deliberate overcharge by the Corporation, in that 
they undertook to supply continuous current and alternat- 
ing current at a uniform rate, and then, notwithstanding 
this, charged, not for the continuous current that the motor- 
generator or transformer supplied, but for the alternating 
current that worked it, and this they endeavoured to con- 
tinue even after the fact was brought to their knowledge. 


The result of the county court proceedings was to vindicate 
to the full my client’s contentions, and to expose the 
systematic overcharge deliberately made, the amount 
claimed being reduced by the further amount my client 
bad throughout stated he was entitled to have taken off— 
viz, £16. 3s. 8d. This left a judgment in the plaintiffs’ 
favour of an admitted amount of £36. 13s. 7d., with costs. 
After setting up against the ratepayer every defence that 
the ingenuity of counsel could invent, the plaintiffs with- 
drew their judgment, the costs of clalm and counterclaim 
being set off the опе against the other.— Yours, etc., 
J. MOVERLEY SHARP. 
London, W., Nov. 4, 1905. | 


ENTERTAINMENT OF KINDRED INSTITUTIONS 
BY THE INSTITUTION OF ELECTRICAL 


ENGINEERS. 


Srr,—I shall be deeply indebted to you if you can find 
space for a short notice of the plans of the Counoll of the 
Institution of Electrical Engineers for 1906 in the next 
issue of your valuable journal, and I send you the following 
notes for you to deal with in any way you think fit. 

Arrangements have been set on foot by the Council of 
the Institution of Electrical Eogineers to entertain next 
year the kindred institutions in Europe and America, who, 
as it will always be remembered, have shown such lavish 
hospitality to the members during their visits abroad. 
Official invitations to visit Great Britain as guests of tbe 
Institution have been sent to the American Institute of 
Electrical Engineers, the Canadian Electrical Association, 
the Associazione Elettrotecnica Italiana, the Elektro- 
technischer Verein, the Verband Deutscher Elektro- 
techniker, the Schweizerischer Elektrotechnischer Verein, 
and the Société Internationsle des Electriciens. 

The date for the arrival of the foreign guests has been 
fixed for the last week in June, 1906, and the visit will 
probably extend over about a fortnight. The programme 
exists, of course, in outline only as yet, but the present 
idea is to spend about one week in London, which will give 
an opportunity to the guests to see the new electrical 
developments and to make excursions in the neighbourhood. 
It ів then proposed to make a tour through some of the 
principal industrial centres in the United Kingdom to visit 
works and provide local entertainments for the visitors. — 
Yours, eto., G. C. LLOYD, Secretary. 


ELECTRIC LIGHTING ACTS, 1882 AND 1888. 


Бтв, —I am directed by the Board of Trade to state that 
their attention has been called to the large number of 
instances in which they have in recent years found it 
necessary to revoke provisional orders which have been 
obtained by local authorities under the Electric Lighting 
Acte, or in which local authorities having obtained pro- 
visional orders have entered into agreements with com- 

ies for carrying the order into effect, these agreements 

ing in many cases ultra vires, or, at least, of doubtful 
validity. 

It appears to the Board that it ie undesirable that a local 
authority should apply for a provisional order without 
having a definite intention of exercising the powers under 
the order when obtained, and in fature the Board will not 
be prepared to grant an order to а local authority unless 
they are satisfied that the powers will be exercised either 
by the local authority themselves or in exceptional cases by 
а company (to be named in the order) where special power 
is taken to transfer to the company with a limited period. 

Iam at the same time to state that the Board have 
observed that there is a growing practice for individuals or 
unregistered companies or firms to apply for provisional 
orders under the Electric Lighting Acts. In such cases the 
Board, baving in view the umdesirability of individuals or 
unregistered bodies exercising statutory powers involving 
the breaking up of streets, have inserted in the order, as 
granted, a provision that the powers under the order shall 
not be exercised anless within a fixed period they are 
transferred to a registered company approved by the 
сас. In the majority of сазва the company is named in 
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This procedure has proved to be unsatisfactory and 
inconvenient. In some cases the orders have lapsed by 
reason of the grantees being unable to form a company 
with a capital suffiolent for the purposes of the undertaking, 
and in others the submission to the Board of the proposal 
to transfer has been postponed to so late a date as to leave 
insufficient time for the due consideration of the mat:er. 

In these circumstances the Board have decided that in 
regard to any future application of this nature, they will 
reqnire that the proposal to transfer shall be submitted to 
tbe Board not less than three months before the expiration 
of the period fixed by the order for the completion of the 
transfer.—Yours, etc, T. H. W. PELHAM. 


MILAN INTERNATIONAL EXHIBITION, 1906. 


Sin,—I bave been agked, as chairman of the electrical 
section, to invite attention to the special opportunities 
offered to all those interested in electrical matters in this 
eountry by the above exhibition, and hope that you will 
personally interest yourself therein with a view to ensuring 
that а representative show of the varied products of 
Beitish electrical industries worthy of their growing manu- 
facturing importance and international standing may be 
made thereat. 

The British Government bas shown a practical interest 
in the exhibition by a grant of £10,000 towards the cost 
of the formation of a British section, and have approved 
the appointment of a British Commission. 

The participation of leading firms in all the general lines 
of British manufacture Їз assured, and it is hoped that the 
électrical industries will be adequately represented. The 
King of Italy bas given £4,000 in prizes, to be awarded by 
the international jury in the various sections of the exhibi- 
tion, of which a prize of £800 is to be given for the best 
method of detecting high-voltage currents without danger 
to the operator. 

The comprehensive character of the electrical divisions of 
the exbibition will be gathered from the enclosed details 
relating to the section for land transportation (electric 
traction, telegraphs, and telegraphs), and that of manufac- 
turing and decorative arts (lighting and heating). The 
inducements to exhibit are evidently as great as the Italian 
authorities are able to make them, and, in addition, the 
greatest of all inducements will be the fact that the present 
js the first international exbibition ever held in Italy.— 
Yours, eto, (Signed) CHARLES P. SPARKS, 

Chairman of the Electrical Trade Section. 


P.S.—Detailed information regarding the exhibition may 
be obtained on application st the offices of the British 
Commission at Oxford-court, Cannon-street, E C. 


— —— 


IMPERIAL NOTES. 


NEW ZEALAND. 


In the course of a previous note under the above heading 
we referred to the legislation whereby the New Zoalaud 
Government reserved unto themselves all water power 
‘in the country, thus causing many private schemes to be 
dropped. From information now to hand, it appears the 
Government are at last making a start to utilise this water 
power for electrical transmission. It is not intended, then, 
to pursue a dog-in-the manger policy. In the public works 
statement of Sept. 8 last provision is made for a vote of 
£53,000 for the purpose in question. The total amount of 
water power available in New Zealand may be put down 
at 550,000 h.p. in the North Island and 3.450,000 b p. in 
the South Island, or, in round figures, 4,000,000 h.p.— 
estimated as brake horse-power at the turbine shaft—for 
the whole country, but these figures are by no means 
exhaustive or final, Ie will be gathered from the acsom- 
paryiog table that the £53,000 in question represents but 
ao insignificant proportion of the total contemplated 
expenditure, which is 25 640,000, and provides for the 
utilisation of 150,000 ЪЪ р. There are several schemes 
projected, varying considerably in magnitude, but the 
proposed initial outlay is evenly distributed hetween them 


except in the case of Opiki, the smallest of all, which 
would seem to be neglected for the moment. 


8 ch eme Brake Estima*ed Proposed 
: horse- power. cost, vote, 

Нака ооа а 0,000 ...... 1,000,000 ...... £10,000 
Huss is . 2.000 840,000 .... 10000 
Olarenoe ................ . 86000 .... 600,000 ..... 10,000 
ОРЕ 5 ( ite . 10030 .... 250,000 m — 
Heviott .......- ... .... — 925,000 ...... 600,000 ..... 10,000 
Hauroko ............--. . 40,000 .... 850,000 .... 10,00 
General. s =o » e saws = — — — 2. 3, C00 

Tos!!! 0b 150,000 ..... 25 670,000. £55,000 


Speaking generally, the greatest obstacle against water- 
ower schemes in New Zealand is that the transmission 
ines will need to be very long, the water in most cases 
being a great distance from the large towns. In spite of 
thie, it is the opinion of prominent engineers on the spot 
that several of the projected schemes will be profitable 
investments. The possibilities involved should certainly 
not be lost sight of by manufacturers at bome, as the 
fruition of these schemes would mean placing some good 
initial orders for plant, and the supply of cheap energy 
which it is the object to render available for manufacturing 
and other purposes, would certainly stimulate developments 
not only in the existing large towns, but also along the 
transmission lines, thus bringing in train a large amount 
of new work. 
TRANSVAAL. 

Johannesburg —The Municipality’s electricity supply and 
tramways undertaking is making steady progrees towards 
completion we learn. It cannot be said, however, that a 
normal state of working bas been reached yet. The 
present supply of electricity for lighting purposes is 
obtained partly from the Council's own station and partly 
in bulk from outside companies—viz., the Rand Central 
Electric Company and the Robinson Deep Gold Mining 
Company—the demand amounting to about 1,500 kw. 
The new station now under constraction will be equipped 
with Oechelhauser engines worked by producer gas, and 
coupled to generators of 9,000 kw. aggregate output, the 
former being supplied by Messrs. W. Beardmore and Co., 
and the latter by Messrs. Siemens Bros. and Co. The 
inner area of the town will have a supply on the 
three-wire, direct-current system, with 460 volte 
between the outers, while the outlying suburbs will 
be supplied with alternating current from a two-phase 
system. The voltage on the primary side will be 3,000 
per phase and the frequency 50. The secondary voltage 
will be 400 between the two outers of a three-wire system, 
and in most places only one phase will be available. Power 
will be supplied from the same station for workiog the 
tramways, which comprise 52 miles of track. The first 
instalment of this system is expected to be ready at the 
end of the present year. Provision is made for 100 cars, 
and the whole scheme represents a total capital expenditure 
of about El. 500.000. Mr. J. F. I. Thomas is the general 
manager ol the Johannesburg electricity supply and tram- 
ways undertaking, Messrs. Mordey and Dawbarn being the 
consulting engineers. It may be added that the town has 
а population (white and coloured) of 160,000 and a municipal 
area of about 80 square miles. 

CANADA. 

Algoma —The Algoma Power Company, Limited, are 
utilising a water power on the Michipicoten River 
in the district of Algoma, Ontario, being situated 
seven miles from the mouth of that river, where it 
enters Lake Superior, on the north shore. The 
development is under a head of 128ft., and the firat 
installation of plant will consist of two units of 2,100 i.h p. 
each. It is not expected that this installation will be 
completed before about next spring, when a resident 
engineer will have to be appointed. As further develop- 
ments of the undertaking are probable, the lot of the 
successful applicant for this post should be a happy one. 
Tbe headquarters of the company аге at Berlin, Ontario. 

Wiarton.—A project is on foot to supplement the supply 
of electricity at Wiarton, Ontario, Canada, from a source 
of water power some eight miles distant. The existing 
electricity works contain alternating-current generating 
plant of 100-kw. capacity and 95 kw, in direct-ourreut ary 
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lighting machinery. Instead of extending this plant, it is 
proposed to develop the outlying source in question, where 
some 500 h.p. is available for utilisation. This is another 
example, if bnt a minor one, of the attention which is now 
being given in Canada to the development of the water 
power in which the country is so rich. "Three. phase trans- 
mission seems to be the ruling practice in connection with 
all these schemes. It may bs added that Mr. Robert 
Millar is the resideut engineer at Wiarton. 


THREE-PHASE INDUCTION MOTORS ON SINGLE- 
PHASE MAINS. 


It has long been known that three-phase induction 
motors can be run off single-phase mains under more or 
leas normal three-phase conditions by means of split phase 
arrangements involving the use of condensers and choking 
coils, Tests taken under such conditions have seldom been 
published, owing to the comparative uselessness of the 
arrangement so long as reliable cheap condensers were 
unobtainable. Of recent years, however, the manufacture of 
coudensers has improved considerably, and a certain amount 
of interest, therefore, attaches to some tests recently made 
in the above direction by J. Dalemont (Llekirotechnische 
Zeitschrift, Nov. 2, 1905) - 


FI d. 8. 


Fig. 1. 


The motor tested was a standard three-phase 1-h.p. one 
running at 1,500 r.p.m., and arranged for either 120 volts 
star-coupled or 69:5 volts mesh coupled, the latter arrange- 
ment being used during the tests. Three sets of teats were 
made: (1) as an ordinary three-phase motor with three- 
phase supply ; (2) as a single-phase motor in combination 
with a condenser, C, and a choking coil, R, as shown in 
Fig. 1; and (3) as a single-phase motor in combination 
with a condenser, C, and a choking coil, R, and with one 
phase of the stator winding reversed, as shown in Fig. 2. 

With the arrangement shown in Fig. 1 the voltages in 
the different stator phases bear a 60deg. phase relation to 


Cosy SLIP 
B EFFICIENCY 9, 
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2 300 
OUTPUT WATTS. 
Fie. 3. 


one another, whilst with the Fig. 2 connection the proper 
‘three-phase relation of 120deg. is obtained, and correspond- 
ingly better results. The results obtained on the three 
tests are shown by the curves of Figs. 3, 4, and 5 respec- 
tively. A complete table of results is given with each 
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curve, and from there the following particolars for a load 
equal to about half normal ‘oad (tbe bighest reached in the 
case of arrangement 2, Fig. 1) are abstracted. 

The only condensers and choking оов available for the 
above tests were high-voltage ones, and so were connected 
through transformers instead of direct. 
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From the last series of curves (Fig. 5) it will be seen that 
very satisfactory results, especially as regards power factor, 
can be obtained when running s three-phase motor off a 
single-phase supply in this way. By varying the condenser 
capacity and the inductance of the choking coil, the torque 
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at a given speed can be controlled as well as the starting | being made successful generally. It is estimated that about 


torque of tbe motor, as has been pointed out by Steinmetz. 


ELECTRIC FURNACES.* 
BY J. Н, STANSBIE, B.SC., F. I. O. 


The main object of this paper is to introduce to you 
some simple forms of electric furnaces which can be readily 
fitted up for experimental purposes. The literature of the 
subject is rapidly becoming voluminous, especially that 
which refers to the specifications of patents. Every known 
principle seems to have been appropriated in the hope that 
something useful may be covered, but in spite of ite many 
successes the application of the electric furnace for industrial 
purposes is still in its infancy, and there is much hope for 
ite future. 

Electric energy may be converted into heat in a variety 
of ways, and the chief of these have been utilised for electric 
furnace work. Electric furnaces may be divided into two 
main classes: (a) Electro-thermic, in which the heat 
equivalent only of the electric energy passing into the 
furnace is utilised for producing physical, chemical, and 
metallurgical changes; and (5) electrolytic, in which part 
of the energy of the current is used up directly in effecting 
chemical changes, and the remainder for heating effects. 
The first class only will be dealt with in this paper. 

There is only one direct way of converting electric 
energy into heat, and that is by patting material resistance 
into the path of the current which is carrying it. This 
resistance may be furnished by either а solid, a liquid, 
or a gas. If the resistance is offered by solid or liquid 
matter the apparatus is known as a resistance furnace, but 
if by gaseous matter it is an arc furnace. A large number 
of furnaces, both experimental and industrial arrange 
themselves under these heads, and there are several 
sub-divisions according to the particular way in which the 
principles are applied. In the majority of these furnaces 
the resistance is in the path of the primary current. There 
is, however, a resistance furnace in use which does not 
appear to have passed through the laboratory stage, but to 
have been developed at once for industrial purposes. It is 
based upon the transformer principle, and consists of a cored 
coil for carrying light alterrfating currents of high potential 
surrounded by an annular spase or hearth lined with 
refractory material in which a continuous circuit of the 
metal under treatment varries the heavy induced currents of 
low potential, and offers the resistance necessary to develop 
sufficient heat for its fusion. Its beat known form is the 
Kjellin furnace, although others claim to bave introduced 
important modifications, Kjellin uses currents of 80 to 
90 amperes at a pressure of 3,000 volts in the primary, and 
50,000 amperes at seven volts in the ring of metal in the 
hearth, which has a capacity of 350 ,t. of steel. Farnaces 
of this type having a capacity of a few pounds should 
prove very valuable for the preparation of pure metals. 

In resistance furnaces generally the resistance is either 
in or out of contact with the material to be heated, or the 
material itself offers the resistance. Also, either direct or 
alternating currents may be used, the most economical 
being heavy carrents of low pressure. Hence it is 
necessary to use transformers with alternating currents 
brought from a distant power station. The terminals by 
which the current is led into and out of the furnace are 
almost invariably carbon rods or blocks, although water- 
cooled metal electrodes have been used. In some furnaces 
a combination of aro and liquid or solid resistance is found 
Th useful, and in this case the pressure must not be too 

ow. 

At present the ideal source of the mechanical energy for 
dynamos and alternators is water power, and where this 
ean be obtained the electric furnace flourishes. The 
enormous loss of energy taking place between the stoker's 
shovel and the flywheel of an engine puts the direct com- 
bustion of solid fuel out of court, but the use of gaseous 
fuel direct, especially of the waste gas from blast furnaces, 
will much improve the chances of electro-thermic processes 


* Abstract of paper read before the Birmingham Electr’c Olub on 
Nov. 4, 1905. 


500,000 h.p. developed from falling water is being used in 
electric farnaces for the production of aluminium, carborun- 
dum, calcium carbide, graphite, iron, steel, ferro-alloys, etc. 
The Acheson furnace for carborundum, the Heroult furnace 
for steelmaking, the Stassan furnace for ore reduction, and 
the Keller furnaces may be mentioned as being in use in 
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successful industrial processes, while the number of furnaces 
being used for the manufacture of calcium carbide is very 
large. 

Experimental Furnaces —A small resistance furnace for 
demonstrating the melting of metals is readily made by 
chipping the large face of a firebrick so as to form the 
cavity and two semicircular channels ranning from it to 


Fia. 2. 


the ends of the brick. A second brick with a shallower 
cavity and similar channels serves for the top. "The cavity 
forms the hearth of the furnace, and the channels allow of 
the introduction of two carbon rods which are fixed with 
their ends just projecting into the cavity. The metal is 
placed in the cavity, and covered with a layer of small 
pieces of carbon so arranged as to fill up the space between 
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FIG. 3. 


the carbon rods. (Arc carbons broken up serve the purpose 
very well) The top is placed in position and the current 
switched on. The temperature rises rapidly, and a charge 
of cast iron is soon melted. This can be run from an 
inclined tap hole passing through the bottom of the cavity 
by plugging the upper end with a piece of the metal before 
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obarging. The metal plug melts last, and the whole charge 
runs from the furnace in a continuous stream. A vertical 
section of the furnace is shown in Fig. 1. A slight modifi- 
cation of this furnace enables it to be used with a carbon 
tube. For this purpose an inclined channel is made in the 
walls of the hearth at right angles to the length of the 
bricks to hold the tube, the ends of which project from 
the sides of the furnace. The cavity is filled with carbon 
fragments to surround the tube and connect the rods. Оп 
passing the current into furnace a rapid increase in tem- 
perature takes place, and substances to be experimented 
with can be readily introduced into the tube. Reductions 
and fusiors are rapidly effected. The tubes are easily 
made by drilling pieces of arc carbon of requisite length. 
See Fig. 2, which shows the farnace in vertical transverse 
section. 

A small are furnace of the Siemens typo is easily fitted 
up. A hole is drilled in the side of a carbon cracible, and 
a carbon rod fitted tightly into it. The crucible is placed 
in a cavity in a fireclay block, which also supports the 
carbon rod along part of its length. The block is placed 
on a small iron table having a vertical rack motion, and a 
carbon rod to act as the positive electrode is fixed vertically 
over the crucible. When the charge has been introduced 
and the current switched on, the arc is readily struck by 
raising and lowering the table. The operation can be 
regulated by the same means. Fig. 5 shows the furnace in 
vertical section. 

A more durable form of the Moissan lime furnace can 
be made with strongly compressed magnesite bricks. Two 
of the bricks are chipped out on corresponding faces, so as 
to form tbe crucible cavity and the channels for ths carbon 


rods. They are then braced firmly together, and the top 
formed by a third brick, hollowed out a little to correspond 
to the cavity below. The electrodes are carbon rods, lin 
diameter and 15in. long, baving copper electro-deposited on 
part of their length to ensure good contact. The reactions 
ars carried out in а shallow carbon crucible, and the majority 
of the fusion and reduction experiments requirlng very 
high temperatures can be made in it. Chromium and 
molybdenum are readily reduced from their oxides. The 
current used in these furnaces varies from 100 to 200 
amperes at a pressure of 110 volts in the ms ins. 

A good idea of the interest taken in electric smelting by 
those who are in position to deal with the subject prac- 
tically can be obtained from a review by M. Minet in the 
Electro-Chemist and Metallvrgist for December, 1904. No 
less than 260 references, extending from Davy’s work with 
the alkalies in 1808 to the present day, are given, and some 
40 of these refer to calcium carbide alone. This shows 
that much attention is being given to reactions which take 
place at exceptionally high temperatures, and for the elucida- 
tion of which M. Moissan has done so much. One of the 
latest developments is that dealing with tantalum, the cheap 
кеш of which bids fair to mark an epoch in the 

istory of incandescent lighting. 


Electricity in Cotton Mills.—A Lancashire corre- 
spondent states that, following upon the starting of the 
electrically-driven Acme spinning mill at Pendlebury, near 
Manchester, and the announcement that the Kearsley 
Spinning Company's new mill at Presiclee, Farnworth, is 
to have electricity as the motive power, it is understood 
that another mill at Farnworth is arranging for a supply of 
electricity, and a mill to be built at Swinton is to be 
el y worked. 
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EXPERIENCE ON THE ROAD: AN INCIDENT 
WITH WATER-COOLED TRANSFORMERS.* 
BY G B ROSENBLATT. 


Preconceived opinions in trouble work are a great 
hindrance in discovering trae causes of difficulty. A case 
of rather unusual interest came to the writer's notice some 
while since. Three fair-sized water-cooled units connected 
in delta on a three-phase 14,000-volt system and supplying 
a lighting and small motor load were running hot. Their 
temperature had been steadily rising ever since their 
installation, until at the end of a year they showed a 
temperature rise of about 55deg. C. in the oil, even 
with an abundant supply of cold water flowing through the 
cooling coils, The maximum load possible could not tax 
the transformers more than 60 per cent. of their rated 
capacity, and there was no reason to believe that there were 
any cross currents between the transformers Evidently 
the trouble lay inside the transformers. 

Much has been said and written of late concerning 
deposits in transformer oil, and in some cases these deposits 
have caused considerable annoyance to transformer operators. 
Inasmuch as the transformers in question showed measured 
losses no larger than they were designed for, the conclusion 
was immediately reached that the cooling coils were not 
working properly. This conclusion was corroborated by 
the fact that the temperature of the water leaving the 
cooling coils was but little higher than that of the entering 
water. It was a fair presumption that the only thing which 
could affect the action of the cooling coils was a coating 
that would impair their conductivity. A deposit from the 
oil? Yes, of course. An inspection of the cooling coils 
showed them to be eovered with a thio vaseline-like layer 
of about din. in thickness—the sort of a deposit that may 
occur in any oil-insulated transformer without materially 
affecting its operation or temperature. However, it was 
decided that this was evidence that there was a deposit 
from the oi), and that while the coating on the cooling coils 
could not account entirely for the high temperature of the 
transformers, it undoubtedly helped and surely indicated a 
deposit in the ventilating ducts between the windings. 

Accordingly, the feasibility of cleaning out the trans- 
formers was discussed, and an engineer was sent from the 
works to make an inspection and to superintend the clean- 
ing operation. So imbued with the oil-deposit idea was 
everyone connected with the plant that the engincer from 
the works never doubted the cause of the trouble as stated, 
and that all there remained for him to do was to remove 
the cause. However, on removing some of the oil from 
one of the transformer tanks, he noticed the lightness of 
the deposit on the coils, and began at once to have his 
doubts. Nevertheless, he proceeded to have the oil 
removed from the tanks, if for no other reason than “to 
see what he could see.” Meanwhile he took a walk about 
the plant and had a look at the general lay-out. 

The transformers were installed in a separate house, con- 
taining, in addition to two banks of transformers, the 
lightning arresters and arc light regulators. The cooling 
water was obtained from an artesian well under the engine- 
room, and was pumped from the well through about 100ft. 
of iron pipe to the transformers. The iron pipe joined 
tbe brass tubing of the cooling coils about 2ft. from where 
the cooling eoils entered the transformers, and the waste 
water from each transformer emptied into a concrete tail. 
race in the floor of the transformer house. The cooling 
water was quite cold, and had a queer but not unplesant 
taste. Where it left the waste pipe from the transformers 
the concrete of the tail-race showed а reddish discoloration. 
A steel nut and an iron washer which had been in the race 
for some time were quite clearly outlined in red on the 
concrete. Probably there was iron in the water. Still, it 
might not beiron. At any rate, it was worth while looking 
into, particularly as there was nothing else to investigate 
until all the oil was removed from the transformers. So 
a section of the brass tubing at the joint between the cool- 
ing coils and the iron pipe was removed and the inside 
examined. Its entire inner wall was covered with a coating 
of a reddish-brown material, solid near the brass and softer 
and slimier towards the centre. The coating was about 


From the Electric Club Journal of Pittaburg. 
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iln. thick, which in the Zin. tubing of which the cooling 
coils were formed, left about jin. clear for the water—jast 
enough to pass a lead pencil. That was why the trans- 
formers ran hot. 

Now that it was evident that it was not the fault of the 
oil, the problem presented itself of how to clean the inside 
of the cooling coils. The deposit was clearly not soluble 
in water, or it would not have remained. The highest 
pressure that was available at the power-house failed to 
remove any particle of it. Various solvents were tried 
salt, ammonia, vinegar—but nothing weaker than 50 per 
cent. hydrochloric acid seemed to attack the deposit. 
However, the hydrochloric acid attacked the brass. It 
was evident that if the tubes were to be cleaned without 
removing them from the transformers (which on account of 
the arrangement of the bigh-tension wiring would have 
baen ‘a most arduous undertaking), muriatic acid would 
bave to be used and the job done with the utmost dispatch 
to prevent the brass beiog injured. Several gallons of the 
acid were obtained, mixed with water and poured into the 
tubes, the coils being filled from the bottom op to prevent 
water traps. From the souud of the disturbances, violent 
eballitions must have taken place. When, after five 
minutes, the tubes were flushed by turning on the cooling 
water, the deposit came oat in chanke. Sach sections of 
the tubing that could be inspected seemed to have been 
thoroughly cleansed. The transformers were refilled with 
oil, and upon being tested under full load showed a per fectly 
normal temperature, the oil not rising over 35deg. C. 
The explanation given by the chemist who was con- 
sulted was that the artesian well water was acidulated 
and attacked the iron in the pipe from the well to the 
transformers, forming a salt of iron which was thrown down 
in the cooling coils by the heat of the oil. Had the cooling 
coils been of iron there would have been no such action, 
but they would bave been slowly eaten away by the water. 

One interesting feature of this case was the method of 
obtaining a full load on the transformers for the temperature 
ran made after the cooling coils had been cleaned. As 
atated above, the maximum load available was about two- 
thirds of the rated capacity of the transformers. It was, 
therefore, necessary to find some means of energy consump- 
tion outside of the load. There were in the station two 
banks of transformers of like capacity, one bank which was 
running hot and another bank with which no trouble had 
been experienced. The troublesome bank was fed from a 
water-power plant some eight miles distant, the other from 
another water-power plant 18 miles away. To obtain full 
load, the low-tension sides of the two banks of transformers 
were thrown together and the water-wheels at the plant 
supplying the bank which was operating satisfactorily 
slowed down until they drew power enuogh through the 
traneformers to constitute a full load. 


ECCLES ELECTRICITY ACCOUNTS. 

From the accounts of the Eccles electricity department 
for the year ended March 31, 1905, it appears that the 
total expenditure on capital account to that date amounts 
to £32,688. Abstracts of the revenue account and balance- 
sheet are given herewith. 


REVENUE ACCOUNT. 


Dr. Expenditure, £ s.d. 
To generation of electricity ................................ . 1,960 13 9 
Distribution of electricity ....—..........—....... . sm 26415 9 
Attending and repairs to public lampe . eos. "T 72 7 0 
Rente, rates, and taxes 2 „ . а 98 10 8 
Salaries of engineer and clerk (proportion of)... . .. ) 25416 0 
Establishment charges oos sos ouso os E ES 59 0 6 
Insurances a .... irent S а 26 16 5 
Interest and repayment of loans . 2 1874 6 65 
Interest and commission charged by treasurer .......... “ 25 1 3 

£5,934 7 7 

Or. Income, £ ad. 
By sale of electrical energy for private lighting... . 2,443 16 Б 
Publio lighting....... а (KV 8 766 16 6 
Meter rents J 8 ‘ 95 12 8 
Bale of cinders ..., s. ms sos o me sam o oa o oa o a o ae oam o oe e as — 600 
Fittings and repairs on consumers’ premises . 150 Б 9 
Balance, baing deficit on revenue account ....-.——....- 473 16 3 

£3,934 7 7 


PALARCE-BSHEET. 


Dr. Liabilities. g sd. 
Capital acoount—amount borrowed lees repaid .......... 29,521 5 3 
Sundiy credivors ................ FCC isi 2 0 
Balance due to treasurer. .. . . 1,418 2 1 
Sinking fund, less repayment ....... — ---.4. 11419 9 
Amount of loans repaid n—— — n . 3, 180 14 9 

£34,455 3 10 

Or. Assets. £ s.d. 
Capital account—amount expended for works . 42,688 10 6 
Sundry debtors... as sas e. = "— — . 1,155 9 3 
Stores in hand O@8 ee о о 09 VED 0090 695499 0 ем о ee Gam ооо 6 09 609 CGS 09 09 о сое eee 39 8 2 
Oash in hands of electrical engineer... .......... me o am + o «o m oan 5 0 0 
Sinking fund investments . . -ee-. 114 19 9 
Balance at debit of revenue account....... E asean 47516 5 

£34,455 3 10 


FORTHCOMING EVENTS. 


Fripay, Nov. 10. 
sical Soolety.—At 8 p.m., ''Tempersture and Efficiency of 
Thermal Radiation," by Mr. J. Swinburne; ''Note on Constant- 

Diviation Prisms,” by Mr. T. Н. Blakeeley. 
Monpay, Nov. 13. 

Institution of Mechanical Engineers (Graduates Section).— 

‘* Boiler-House Practice and Desiga," by Mr. Е. Barra. 
TuzspaAv, Nov. 14, 

Statistical Society. —AÀ* 5 p.m., ‘' Statistical Skimmiags from the 
International Congress," by Sir J, Athelstone Baines, 0.8.1. 
Iastitution of Electrical Engineers (Glasgow Section) —At 

8 p. m., inaugural address by Mr. J. M. M. Munro. 

Institution of Civil Engineers.—'' Waterways in Grest Britain,” 

by Mr. J. А. Saner. 
WEDNEsDAY, Nov, 15. 

Meteorological Society.—At 7.50 pa (at Institution of 
Civil Eugineere), The Riinstorm of Aug. 24.26, 1905, in 
сэ. Dublin and co. Wicklow," by Sir J. W. Moore, M. D.; The 
Aquameter, by Mr. W. B. Newton, Ph. D., F.O.8. 

Institution of Electrical Engineers (Students Section). —At 
7.30 p. m., Some Aspects of Electrio Traction," by Mr. W. M. 
Mordey. 

Society of Arta —At 8 p. m., inaugural address by Sir Owen Roberts, 
M. A., D.C.L., F. S. A. 

Dynamioables.— At 7.15 p. m., dinner at Trocadero. 

Tuvurspay, Nov. 17. 

Institution of Electrical Engineers (Manchester Section). —At 
7.39 p. m., inaugural address by Mr. S. L. Pearce, M. I. E. E. 

Motor Exhibition. —Olympia. 


Fripay, Nov. 17. 

Electro-Harmonic Society.—At 8 p. m., concert (ladies' night) at 
the Holborn Restaurant. 

Institution of Mechanical Engincers.—At 8 p.m., the seventh 
repor. t» the All: ya Research Committee: '' Oa the Properties of 
a Series of Icon-Nickel-Manganese-Oarbon Alloys,” by Dr. 
Н. O. H. Oarpentsr, Mr. R. A. Hadfield, and Mr. Percy 
Loprgmuir. 


Junior Institution of Engineers.—Nov. 18, at 2.50 p.m., visit to 
Mess’s. Barclay, Perkins, end Oo.’s Anchor Brewery, Park-sireet, 
` Soathwark Bridge. 
Institution of Electrical Engineers (Manchester Section). — 
Nov. 24, at 7.30 p.m., address by Mr. J. Swinburne, M.I. E.E. 


PERSONAL. 


Mr. E. Stanley Shoults, A. M. I. E. E., has resigned his position as 
chief engineer and works jer d of Aron Electricity Meter, Limited, 
in London, which he has held for nearly four yeas. 

Mr. Noel Woodhouse, sfcer being 12 years with the British Insulated 
and Heleby Oables, Prescot, has resigned his position with the firm as 
assistant contracts mansger, and has commenced business with his 
brother, Mr. Alfred V. Woodhouse, as electrical engineers and con- 
tractors. Mr. A. V. Woodhouse, aſt r being with the Brush Oo., was 
until recently chief acsistant engineer at Penarth for the British 
Electric Trastion Oo. Mesers. Woodhouse Bros. have taken offices at 
20, North John s'reet, to whioh address all inquiries should be made. 

Of the 65 applications received by the Soath Shields Electrical 
Tramway Committee for a general manager for the new electric 
tramway system, the following five gentlemen have been selected for 
the final election: Mr. Richa d Ohadwiok, A.M I M. E., chief assis- 
tant, Birkenhead Corporation tramways ; Mr. Frederick Taylor, assis- 
tant tramway engineer, Bolton Oorporation; Mr. John Williams, 
A. I. F. ., сер] engineer and deputy tramway manager, Rotherham 
Corporation; Mr. William Ogilvie, assistant rolling stock super- 
intendent, Newcastle 5 and Mr. John Wilson, manager, 
South Shields Tramways Oo. 

Mr. M. H. Rooney, of the electric lighting station at Londonderry, 
has been presented by the staff of the local electricity works with a 
handsome dressing.case, suitable inscribed, on the oocssion of his leav- 
ing Londonderry to take up the appointment of junior assistant 
electrical engineer to Limerick Corporation. 


OPENING ADDRESS TO THE DUBLIN SECTION 
OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS.* 


BY P. S, SHEARDOWN, MEMBER, CHAIRMAN FOR SESSION. 


After some consideration as to what should be the subject 
matter of the address I am to have the honour of delivering to 
you this evening, it occurred to me that it might be profitable 
to try and incorporate in it information given and opinions 
arrived at by the authors of some papers presented at the recent 
International Congress at St. Louis, the complete Transactions 
of which, with the discussions thereon, have only recently been 
placed in the hands of members, and may be therefore con- 
sidered practically the latest information procurable on the 
subjects dealt with. The pspers read at the International 
Congress were delivered into eight sections: (A) general 
theory ; (B) general application ; (C) electrical chemistry ; (D) 
electric power transmission; (E) eleotric lighting distribution; 
(F) electrio transportation ; (G) electric induction ; (H) electric 
therapeutics. Bat it is to some of the papers read in Sections D 
and E and to the discussions thereon that I wish to confine 
myself this evening. 

_ The first paper presented to Section 2 dealt with the genera- 

tion of electrical power in Switzerland (Enrico Bignami). 
Switzerland is deficlent in supplies of both coal and timber for 
fuel purposes, but possessed an inexhaustible supply of houille 
blanche (or white coal) in the Glacier Alps. The development 
of the electrical power industry makes it possible to develop 
this store of energy into a commercial commodity. The first 
water-power plants were the property of private companies. 
The example was soon followed by the civil authorities. Now 
the Government, following the example set by the companies 
and the towns, is beginning also to enter the field, and, having 
bought up almost all the railroads in the country, is preparing a 
law according it firat right over all the water powers which can 
be utilised 1n transforming to electric traction the system of 
State railroads. The following facts were brought out by the 
paper. The country possesses 226 electrical stations, 162 being 
principal stations ; together they represented a rated capacity 
of 180,000 kw. Of the 162 principal stations, 148 generate from 
water power, five with steam power, and nine with gas. 
Twenty-five important stations utilise not only water 
power, but also have installed gas or steam engines as 
a reserve for an eventual lack of water. The normal 
capacity represented by these 25 plants is 25,000 kw., with 
10,000 kw. for the engine reserve. This necessity for reserve 
steam power would appear to increase the capital cost very 
much. The highest voltage directly produced is—for continuous 
current 2,250 volts, and for alternating courrent 10.400 volts. 
The kind of current generated varies largely, but 44 stations 
generate single-phase alternating and 38 three-phase alternating. 
The periodicity employed varies very much, but 40 or 50 cycles 
is most general. The territory provided for by the 120 principal 
stations referred to is inhabited by only 2,500,000 people, which 
works out at 08 unit per head. 

In the discussion notice was drawn to the very high load 
factor obtained in most stations described, there being only five 
stations of the entire list in Switzerland in which the ratio of 
average to maximum power is less than one half, and there were 
five stations mentioned in which the average load is above nine- 
tenths of the maximum. This result is largely brought about 
by the very large number of motors connected up on the con- 
dition that they are operated only outside the peak load. 

The next paper gives some interesting figures dealing with 
the development of extra high-pressure apparatus for long- 
distance transmission work (Charles F. Scott). Present 
statistics show.that the apparatus manufactured by the leading 
American companies for transmission at 10,000 volts or higher 
provides for the transmission of approximately 1,500,000 h. p., 
all by polyphase current, whereas 10 years ago there was but 
one single case of transmission of 200 kw. at 10,000 volts for a 
distance of less than 30 miles, this by single-phase. At the 
present time a large amount of power was being transmitted 
commercially at from 50 to 60 thousand volts, and 100,000 volts 
was already in view. 

In a paper on the high-tension transformer in long-distance 
power transmission (John S. Peck), it is stated that the increase 
in manufacture by the Westinghouse Company is as follows: 
number of transformers, 971; output in kilowatts, 228,000 ; 
maximum voltage, 60,000 ; maximum capacity of aby one trans- 
former in kilowatts, 2,500. "Transformers for long-distance 
transmission may be divided up into two general classes—oil- 
insulated and air-blast; the oil-insulated transformer being 
again divided into two genera! classes—self-cooling and artificial 
cooling. He mentioned that the self-oooling transformer has 
one great advantage over all other types in that no extraneous 
devices are necessary for cooling, so that if required for any 
kind of service where no attention can be given to the 
apparatus, the self-cooling transformer is the only satis- 


* Delivered on Nov, 9, 1905. 
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factory type, but its capacity is limited to approximatel 
500 is A number p^ different methods have been 
proposed and tried for carrying off the heat, but one 
method is now almost always used: this consists in forcing or 
siphoning water through coils of brass or copper tubes placed 
inside the transformer case below the surface of the oil. The 
air-blast transformer, as its name implies, 1s one in which the 
cooling is accomplished by means of a forced draught of air. 
Two separate passsges are provided, one for cooling the coils 
and the other for cooling the iron. The air pressure is usually 
less than loz. per square inch, the power required for cooling 
being usually from one-tenth to one-fourth of 1 per cent. of the 
transformer capacity. On account of the difficulty of eliminat- 
ing statio discharges off the surfaces of the оой of the blast 
transformer, it has been impractioable to use this type of con- 
struction for pressures exceeding 35,000 volte, and the greatest 
successes have been obtained by voltages not exceeding 20,000, 
above which it is moat satisfactory to use oil-insulated coils. 

The discussion on this paper was very interesting, it being 
shown that, although a transformer can be designed for an 
efficiency of 98 per cent., this will cost twice as much as 
one with 96 per cent. efficiency, and that it was an open 
question, therefore, as to how high in efficiency it is oom- 
mercially economical to go, as the interest on the cost of the 
transformer might readily be more than the value of the power 
saved. The discussion dealt very largely with the fire risks of 
oil-insulated transformers, one speaker drawing attention to 
the fact that if a fire starts near an oil-cooled transformer, and 
heats it up sufficient, it will turned into a gas producer, and 
that sufficient gas can be turned out to melt up ali the 
ironwork and machinery in any power-house. The opinion 
with regard to relative fire risks of air or oil insulated 
transformers differed a good deal, but it was generally conceded 
that the danger of setting the oil on fire internally—that is to 
say, from the transformer itself—was very small indeed, but 
the danger of its being set on fire from external sources con- 
siderable, and *hat, therefore, oil transformers should be kept 
as far as possible away from switchboards or any other place 
where small fires or arcs are likely to be started. Some speakers 
went so far as to think that oil transformers should each be 
placed in fireproof celle, and other designers had made provision 
in case of a fire being started to let in water from the supply 
mains to. the bottom of the transformers, floating the oil out 
either into a spare receptacle or away down the sewers. 
Another fact brought out was that there is very little advantage 
with regard to radiating heat in ribbing the insides of trans- 
former cases, as the heat is easily passed from the oil to the 
iron, the heat potential drop being altogether between the 
outside surface of the iron and the air in contaot with it. 

A second paper on transformers was also read, being entitled 
Notes on Experiments with Transformers for Very High 
Potentials" (Prof. H. B. Smitb), one transformer described 
being for a secondary potential of 330,000 volts, which under 
test failed to produce potentials higher than 210,000 volts. The 
next was a transformer which successfully transformed from a 
potential of 200 volts to over half a million volts at 60 cycles 
per second, and was capable of disrupting a 48in. air-gap between 
sharp needle points. 

A paper which created a great deal of interest among engi- 
neers connected with high-tension long-distance transmission 
was read by Prof. F. G. Baum. who has under successful opera- 
tion the district of the Sierra Nevada Mountains of California, 
a transmission scheme which had apparently been operating 
without experiencirg the troubles found on many other similar 
lines in other parts of the country. The paper stated that the 
system described had continuously in operation about 700 
miles of line at 50,000 volts, 70 miles at 40,000 volts, and 
а great many miles at 5, 16, 10, and 5 thousand volts, and 
mentioned that in a short time some of these lines would be 
operating at 100,000 volts. The longest distance to which 
power is regularly transmitted is 200 miles. 'The amount of 
power available on the system is 45,650 kw., which will soon be 
increased by the addition of two 5,000-kw. generators. The 
author gave some simple methods of line calculations with 
regard to (1) circuits ; (2) charging or capacity current ; (3) rise 
in pressure due to charge in current; (4) regulation of trans- 
mission system ; (5) electrical surging, giving in all cases 
practical examples illustrating the working of his formulæ. 

Part 2 dealt with high-potential control, or the apparatus in 
use, and contained some practical information with regard to insu- 
lators, the author mentioning that they had in use glass insu- 
lators, porcelain insulators, and combinations of both porcelain 
and glass ; in the mountains, away from fog, 7in. glass insulators 
with two petticoats did very well up to 40,000 volts, but to go 
from 40 to 60 thousand volts required a 14in. porcelain insulator 
with three petticoats. With regard to line operation, they had 
the lines patrolled from one to three times a week. Their line 
troubles were due to a few weak insulators, and in some 
localities they have a good many insulators shot off. Some 
of their unexpected vauses of trouble have been crows or geese 
flying into the lines, cats crawling up the poles, green hay 
carried by wind across line, an engine starting up under the 
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lines, and a long-tailed rat crossing temporary bus bars. Their 
high-tension transformers had given very little trouble. He 
recommended that on test the primary of each transformer 
should stand a test about equal to double the star voltage for 
which the transformer is made. With regard to switches, they 
had found that the oil-break switch was the only one that will 
stand heavy duty, and that this type is less likely to produce 
violent surging on opening a circuit than has been experienced 
with the flare type of air-break switch. The writer gave illus- 
trations of a line of cheap and satisfactory oil-break switches 
that they had designed and manufactured, these operating up 
to 60.000 volts ; the switch referred to being capable of opening 
10,000 kw. at 60,000 volts on short-cirouit. With regard to 
lightning arresters, they pinned their faith to simple horn-type 
arresters made with single or double air-gap. Their general 
practice was to generate current at 2,300 volts and then step up, 
the primary of transformer being connected star with earthed 
neutral, the writer having come to believe that the earthed 
neutral had more in its favour than against it; and they took 
advantage of the earthed neutral, and very often installed a single 
transformer in a sub-station, one side going to line, the other 
to ground. Where the load was larger but did not warrant three 
transformers, two transformers were used on two legs of the 
primary and open delta on the secondary. They are not 
bothered by unbalancing of load at the power-houses. At the 
power-houses no fuses or circuit breakers are installed, as they 
prefer to hang on to a short rather than take the chances of 
being pulled out for every slight interruption ; but at sub- 
stations the transformers were generally fused. All their energy 
is developed by water power, the size of unit having developed 
from 300 kw. in 1897 to the present 5,000-kw. unit. With this 
latter type they could instal 20,000 kw. in a building 100ft. 
long by 50ft. wide. Their greatest trouble is occasioned by the 
fog, and this in districts near the ocean settles on the insulation 
and reduces the insulation to such an extent that the pins, 
cross-arms, or poles, if of wood, are sometimes set on fire. In 
the mountain district with modern insulators their line troubles 
are nil. The author considers that the weak point of the trans- 
mission system is the insulator, and that with an insulator to 
stand 100,000 volts, in his opinion, this pressure is possible. 
To sum up, he thought it easier to operate a line, say, from 
50 miles up, at 50,000 or 60,000 volts than at half that pressure, 
assuming that a considerable amount of power is transmitted. 

The discussion on the paper confined itself largely to the 
lightning arrester. On most other systems working at lower 
voltage the trouble of getting rid of lightning on the line was 
very considerable. The writer of the paper, however, stated 
that lightning gave him very little trouble, and that practically 
all the lightning arresters he had tried provided instead of 
saving trouble for him, and the only type he used was an 
ordinary horn lightning arrester with a 4jin. air-gap, which 
would require a pressure of 90,000 volts to start an arc. The 
opinion arrived at finally seemed to be that by getting up the 
voltage as high as 60,000 the insulation of the line has to be 
made very much more perfect, and that hence lightning dis- 
charges which break down insulators on lower voltage systems 
were rendered comparatively harmless over the very large 
insulators employed on the line under discussion. A second 
reason for the immunity from trouble being ascribed to the fact 
that when transmitting a large amount of energy the higher the 
voltage the smaller the current, and the smaller the current the 
less the rise in voltage due to a surging current, and hence 
statio discharges are less frequently produced. 


(To be continued.) 


APPOINTMENTS VACANT. 


Electrician, Burnley Union. Wages, £2. 2e. per week, Applica- 
tions by Nov. 15. 

Switchboard Attendant, Southend Town Oourcil electricity 
‘works, Salary, £1. 1s. per week. 

Assistant Lecturer and Demonstrator in Electrical Engineer. 
ing, Leeds University. Salary, £175 a year. 

Laboratory and Workshop Assistant, Battersea Polytechnic, 
S.W. Commencing salary, 20s. a week. See advertisement, 

Representative, South Wales district, for the sale of direct and 
wlternatirg motors. Apply, Box F. Z., Electrical Engineer Office. 

Wireman for electric light and power plant. Applications to 
Box 29, Electrical Engineer Office. See advertisement in lest issue. 

Shift Engineer, Londo station. Salary to commence, £2 per 
week, Applications to Box 574, Sell's Advertising Offices, London, E. C. 


Junior Assistant. Wages, 50s. per week. Applications to 
Engineer, Electricity Works, Oanterbury, by Nov. 18. See advertise- 
ment. 


Representatives for an eleatrioal contracting firm. Applications 
to Box G 55, Electrical Engineer Office. See advertisement in last 
issue. 

Junior Charge Engineer. Salary, 308. per week, rising to 568. 
Applications to the Borough Eleotrical Engineer, 335, High-street, 
Cheltenham. See advertisement, 


TRADE NOTICES AND NOVELTIES. 


Tubular Fuses. 


Accompanying are illustrations of the standard designs of 
tubular fuses manufactured by Messrs. A. Reyrolle and Oo., 
Limited, Hebburn-on-Tyne. These fuses are made in all sizes 
from 25 amperes to 600 amperes for use on 500-volt circuits. 
One of the illustrations shows the constraction in section, from 
which it will be seen that there are two thick asbestos tubes, 
A and B, inside the porcelain handle. The internal tube, A, 


“ The Reyrolle” 500-volt Tubular Fuse. 


surrounds the fuse wire, and is most effective in causing the 
arc to be blown out when the fuse melts on a dead short. The 
external tube, B, is provided in order to keep the porcelain handle 
cool, and it will be seen from the illustration that an air space is 
contained between these two tubes. Ventilating holes are 
provided in the metal contacte on each end, and by this means 
the heat which must of neoessity be generated on a fuse is 
dissipated, and, keeping the porcelain cool, minimises the risk 
of breakages. The material used for the fuse is bare tinned 
copper wire, and cheese-head terminal screws and washers are 
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provided on each end of the holder so that the holder cau be 
re-fused quickly and cheaply. 


Motor-Driven Centrifugal Pump. 


We illustrate herewith an interesting, if small, installation 
in which direct-current transmission is employed for actuating 
а vertical motor driving a pump at the Alexandra Docks, New- 
port, Mon. The motor is of the Westinghouse direct-current 
multipolar type, is supplied with current at 500 volts, and 
develops 520 h. p. It drives a centrifugal pump at 300 r. p. m., 
the pump ralsing a million gallons of water per hour against a 
head of 25ft. The water is pumped from the river into an 
adjacent dock for the purpose of keeping up the level of the 
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water in the latter. In the power-house a Westinghouse 
generator of 500 kw. capacity has been installed. This generator 
is rope-driven at 325 r.p.m., it being of sufficient capacity to 
work other motors besides that illustrated. The overhead 
transmisston line consists of bare copper conductors of about 
5 square inch sectional area, these being suspended on special 
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Motor-Driven Pump at the Alexandra Docks, Newport, Mon. 


hook insulators supported on steel lattice poles. The work was 
carried out by the British Westinghouse Electric and Manu- 
facturing Company, Limited, of Manchester and London. 


LUTON ELECTRICITY ACCOUNTS. 


In the accounts of the Luton electricity department for 
the year ending March 31, 1905, the total expenditure on 
capital account is given as £32,607. The following are 
abstracts of the revenue account, balance-sheet, ete. 


REVENUE ACCOUNT. 


Dr. Expenditure, £ а.а. 
To generation of electricity... . . 981 4 2 
Distribution of electricity ...................... —€— кй 50 3 5 
Attending and repairs to public lamp а 55 5 7 
Renta, rates, and taxes .. „ 147 2 8 
Management expenses, salaries, eto ee». 361 0 7 
Special charges—insurances „m... ossos sos . — д6 13 10 


1,609 8 3 
2.045 14 5 


Balance carried to net revenue account 


©0600 mee ве о G9 


£3,655 2 8 

Or. Income. £ s.d. 
By sale of current for lighting and power . 5,297 9 11 
Public lighting....... КЕНИНЕН e 1898 18 3 
Rental of өѓеге ................ 3 —— 126 1 4 
Charging cells ......... ———À— —— ENO 17 6 0 
Sale and repairs of apparatus. . eo =o — — M 18 12 1 
Quit TONG ace eie ak tices eor na a за 6 0 1 0 

£3,665 2 8 
GENERAL BALANCE-SHEET, 

Dr. Liabilities, 2 ad, 
Capital account—amount received  .................. S». 32,067 0 0 
Sundry oreditors ... ............. e SERIA QE D E . 466 310 
Balance at credit of net revenue aocount................—. „ 270 4 1 
Binking fund acoount......... ses sos ooe o oe s oa oe o me o „мз. 3,581 4 3 
Reserve fund aoo%õf t. 3 101 10 6 
Balance due to treasurer. ... . . .. 1,041 8 B 

£37,427 11 1 


Or. Assets. £ s.d. 
Capital account —amount expended for works ........... 52,607 12 5 
Stores on hand 22 1 6 


Insurance paid in ad vanoe. . eo - 7 15 10 
Sundry debtors for current supplied, eto... ... 1,352 14 6 
Sinking fund and reserve fund investment... 3, 487 6 10 

£37,427 11 1 

STATEMENT or ELECTRICITY GENERATED, SOLD, EIC. 
Quantity grates in B. T. U. F*** 291,678 
А ivate consumers by meter ...... ; 

Quantity 201d pop аара а оаа 12.766 214,521 
Quantity used on works ............ —— нке ЫЫ dels . 11,479 
Total quantity accounted for.... —— . -286,100 
Quantity unaccounted for . анов — “ ЫҢ 


Total maximum supply demanded (kilowatts) ) o= 
Number of public lamps: 10 arcs, 27 incandescents. 


INTELLIGENCE. 


TRAMWAY CASE. 


At the Erith Petty Sessions on Tuesday last the manager of the 
Erith tramways (Mr. Arthur Coventry) was summoned for allowing 
& person not then licensed as required by the Act to act as driver of a 
tramcar. For the defence it was urged that an unlicensed driver or 
conductor might be employed in а case of emergency. After hearing 
evidence, the magistrates dismissed the case. 


LEGAL 


COMPANIES’ MEETINGS AND REPORTS 


BRITISH THOMSON-HOUSTON. 


The ordinary general meeting of this Oompany was held on 
Wednesday last, Mr. G. Franklin presiding. 

The CHAIRMAN ssid that the printed accounts and report (whioh 
we published last week) were in themselves sufficiently explanatory of 
the position of the Oompany, and only went t» show that the Com- 
pany had had a very much longer row to hoe at Rugby than it had 
expected when it started. The difficulties that arose in connection 
with manufacturing there, and the difficulties which had since become 
manifest by severe competition, both home and foreign, made 
the Company's trials sufficiently serious to require constant atten- 
tion on the part of the Board. Attention had been called to the 
increare in the item of interest on loans. Last year the item was 
£9,047, and in the present accounts it stood at £20,601. The increase 
was entirely due to the fact that last year the General Electric Oo. 
stood as an ordinary creditor fora large amount which did not carry 
interest, but as the sum had not been paid off, it now carried interest 
at the rate of 3 per cent, He was glad that attention had been called 
to that point, because it enabled the directors to give the shareholders 


an assurance in regard to the Company's financial position. Since 
March last the directors had been able to of, at par, £350,000 
in the oe-sheet at 


of securities, m of the securities which s 
£518, 502. e effect of that operation was to reduce the Company's 
liabilities on the other side of the account, 

The report was adopted. 


BUENOS AYRES GRAND NATIONAL TRAMWAYS. 


The annual general meeting was held on Friday last, Mr. J. J, 
Oourtenay presiding. 

The OHAIRMAN, in moving the adoption of the report (copy of 
which appeared in our issue of last week), stated that the percentage 
of expenses to gross receipts was 74°28—a slight reduction oa prin 
with those of the previous year, The number of passengers carried was 
20,026,548, or an increase of 665,801. Had the change to electric 
traction been postponed any longer the Company would undoubtedly 
have entered upon a period of decadence, the signs of which had 
already made themselves disagreably apparent in their traffic returns. 
During his stay in Buenos Ayres last autumn he went over the whole 
system, and he did not think than anyone, after studying the situation 
as he had done, could fail to recognise the uurivalled facilities for 
rapid transit which the joint systems would be able to offer the publio 
or to be convinced of the excellence of the Company's prospects. To 
give an illustration of the extent of their system, he might state that 
the lines now open and under oonstruction, if they were in London, 
would extend from Addison-road Station, near Olympia, to the 
Agricultural Hall and Dalston Junction, via the Marble Arch and 
Oxford-street in one direction, and at right angles in the other 
direction from Victoria Station to Primrose Hill, Referring to the 
progress of the ‘‘electrification” of the joint system of the Grand 
National and the New Tramways Oompanies, he reminded the 
shareholders thst the funds for the work were provided in March, 
1904, by the issue of £450,000 of the conversion debenture stocks of 
the two companies, Owing to accidents actual construction in Buenos 
Ayres could not be commenced until January, 1905. By Sept. 30 
24 miles of line had been converted, and the directors learnt by cable 
that the total converted to the 518$ ult. was 324 mules, and that the 
sections opened to public service by electricity at the same date 
covered a distance of 24 miles. In view of resulte already obtained, 
the directors intended to make every effort to proceed continuously 
with the work of electrification, and to carry it on to completion. A 
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в hemo had been formulated, which for the present was confined to 
desliog with the simplification of the Oompavy’s share capital, but 
which also made provision for the future consolidation or unification 


of the debenture debt as soon as the proper time arrived, 
The report was adopted. 


MIDDLEWICH ELECTROLYTIC ALKALI. 


The annual report of this Company states that tbe operations for 


tha year ended Aug. 51, 1905 showed a net profit of £4,745. 18s. 7d. 
To this is to be added the amount brought torward from last year, 
£1,374. 9s. 41., making a total of £6,120. 7s. 11d. 
propose that this amount be applied in psying. on account of the arrears 


of dividend upon the cumulstiva preference shares, the amount of one 


year’s dividend at the rate of 7 per cent. per annum on all the prefer- 
ence shares issued prior to April, 1902. and a dividend at the same 
rate upon all the preference shares i-aued since that date, calculsted, as 
regards all instalments paid on such shares since Aug. 31, 1902, from 
the several dates of payment of such instalments up to Aug. 31, 1905. 
Tais will absorb а sum of £5 601. 3». 9d.. and leave £519. 41. 2d. to 
be carried forward to the next account. The process continues to work 
satisfactorily, and there is a good demand for the Company's products. 
Towards the close of the year the ereotion of additional manufacturing 
plant was continued, and the Oompany is now in a better position for 
ceiling with an inoressel volume of business. 


DRAKE AND GORHAM. 


The report cf this Company for the year ended June 30 lest (to be 
submitted at the meeting on the 16th inst) etates that, after payment 
of all charges, including bonuses due to ats ff. there remains а net profit 
of £10 821, which, with the £1,722 brought forward, makes a total 
of £19 544, which it is proposed to appropriate as follows: a dividend 
at the rate of 6 per cent. per sntum, £7,500, placing to reserve 
£3,000 and carrying forward £2,044, The reserve fund will then stand 
at 519 000. The directors regard the increase of £2,173 in the net profit 
as sat‘efactory, for dmiog the period under review there has been little 
improvement in tbe general condition of electrical business, The Com- 
pavy has been entrusted with the electrical equipment of a cotton mill 
in Lancashire, in which steam plant and genératore of tbe latest 
type will be.employed, the power amounting to upwards of 1,000 ap 
being transmitted electrically. Io ів anticipstsd that this work, 
which has been throughout designed by the Oompany’s ats ff. will lead 
to important developments in the future. A large number of installa- 
tione have been carried out during the year, and the work in hand on 
Jone 30 wae greater than at tbe corresponding period of the previous 
year. Negotiations sre in progress for the acquisition on leare of 
further premises for factory purposes, the present arrangement: afford- 
ing insufficient facilities for the manufacturing department of the 
bueinees, At an extraordinary general meeting, to be held at the 
close of the ordinsry meeting a resolution will be submitted authorising 
the reimbursement to the directors of expenecs incurred in attending 
Board meetings, etc. 


NEW COMPANIES REGISTERED, 


P.M. Electric Manufacturing Co., Limited,—Oapital, £2,000. 
‘Object: to carry on the businers of manufac tarers of and dealers in 
electrical apparatus and all accessories of motorcara, eto. 


Telegraphic Code Co, Limited. —Oapital, £2,000. Object: to 
‘oarry on the business of autho s, compilers, adaptera. publisbers, and 
'as]lers of telegraphic coles or secret ciphore, «tc, Registered cffice: 
‘2, Royal Exchange. buildings, E. O. 


Cremorne Motors, Limited,—Oapitel, £37,000. Object: to 
acquire and carry on the bu- ines of A. E. Dobbs at the Uremorne 
Motor Works, Lots-road, Chelsea, as tha Oremorne Motor Manufac- 
turing Co. Registered office: Orenorne Motor Works, Lots-road, 
Ohelses, S. W. 


Kepong (Malay) Rubber Estates, Lumited.— Capital, £20,000. 
O-jecs: to acquire rubber estates in the Federated Malay States aud 
elsewhere, to adopt an sgreement with the Malay Syadicate, Limited, 
and to carry on the business of rubber and general plauters, cultivators, 
estate owners, etc. 


Caoutchone and General Trading Co, Limited.—OCapila', 
£2,000. Objsct: to carry on the business of brokers of and dealers in 
indisrabber (both raw anu manufacture!) and of goods msde wholly or 
partly thereof, Registered office: Bush- lane House, Oar n^n.street, E C. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Hall,—The Tramways Committe invite tendera for 34 top covers 
for the cars. 

Cardiff,—The Asylums Committee require tenders for generating 
plaut. Tenders by Nov. 27. 

T orquay.—The Towa Council invite tenders for generators, booster, 
tration battery, and switchboard. Tenders by Nov. 20. See adver- 
tisement. 

Manohester.—Tae Tramways Committee invite tenders for the 
supply of (a) tramoar tracks, (b) electrical equipments for cars. 
Tenders to the Chairman of the Tramways Committee, 55, Piccadilly, 
Manchester, by 1 p.m. on Nov. 11, 


The directors 


London, W.—Mewsrs, Grice and Oo., Addison Wharf, Warwick- 
road, Kensington, require a 10-ton electric derrick стапе with 60ft. to 
70ft. jib, continuous current, 

Bermondsey.—Tenders for new plant, estimeted to cost £5,390, 
will shortly be advercieed for. Au estimate is being prepared for con- 
densipg plant, for which tenders will be invited. 

Ebbw Vale.—The Urban District Oouncil invite tenders for free 
wiring and supply of incandescent lamps. Tenders by 12 nosn on 
Nov. 25. Full particulars in advo t'ssment columns. 

Sao Luiz —The Municipility require tenders for electric lighting of 
the toen. Tenders by Deo. 16. Particulars may be obtained from 
the Muaicip vl Secretary of Sao Luiz in the State of Maranhao, Brazil. 


Rawtenstall.—The Corporstion invite tenders for the electric light 
wiring and fittings of the new free library. Tendera to Messrs. Lacey, 
Sillar, and Leigh, 78, King srest, Manchester, by Nov. 20. Full 
particalers in advertisement colum з, 

Bridlington.—Sctencs and tenders are invited for lighting the 
Quiy Werleyen Ohurch, Briólingtoa, by electricity, also for supply 
aud fixing «f els otric ventilatiog fans. Tenders to Mr. Samuel Dyer, 
architect, Briò lin gtou, by 6 p.m. on Nov. 14. 

Harrogate —The Directors of the Frederick Hotels Oo. invite 
specification and tenders for laying down electrical plaat at the Hotel 

ejestio, Harrogate. Fucther particulars on application to the 
Secretary, 8, Bloomebury-eqaare, London, W.O. 


Dub)iu.—The Dublin and Blessington Steam Tramway Oo. invite 
tenders for the supply of sole-plates, clips, fang-bolte, fishbolts, and 
dog-epikes. Further particulars from Mr, P. H. MoOarthy, civil 
engineer, 59, Westmoreland-straet, Dablin. Tenders by Nov. 16. 


Barrow-in-Furness The Ocrporation invites tenders for the 
supply and erection of a 50).kw. combined steam-engine and generator, 

ancer booster, switshboard, water-tube boiler, mechanical stoker, 
econc miser, travelling crane, cooling tower, pipes, eto. Tenders by 
12 noon on Nov. 13. See advertisement in last issue. 


Bray (Ireland).—The Urban District Council invite tendera for 
the supply and del very of 22) yards 1s conoentrio paper insulated 
and lead-covered cable for a working pressure of 200 volte, end 10 
10-ampere alternating-ourreot iodu.tion voltmeters, 100 volts, 
60 periode, Tenders to Mr. P. MaoDonuel, ole, by 10 a.m. on 
Nov. 21 

Саре Town.—Tho Oape Post and Telegraph Office invite tenders 
for talegraph and electric licht materisl, Tenders will be raceived by 
the Ohairman of the Tend "rd, Control and Audit Office, Parlia- 
ment :t-eet, Cape Town, noon on Nov. 23. Samples may be 
inspected and forms of te. uż., copies of specifications, together with 
any other it forma tion r.quired, may be obtained on application to the 
Controller of S:ores, General Post Office, Cape Town. 


Spain.—The Gaceta de Madrid of Ost. 10 contains details of a con- 
cession for the construction of au electric tramway as au extension to 
that «f the east of Madrid. Tenders must be sent in by Dec. 15 to 
the Director of Public Works, Madrid, in whose office particulars may 
be seen, A deposit of 1,899°95 pesetas, or about £60, is r aired to 
qualify any tender. Local representation is necessary. he same 


journal of Oct. 12 contains a notice of a concessioa grauted to the 


Sociedad Los Tranvias de Ziragoz: for the construction of an eleotric 
motor tramway in that city. The Gacetas may be seen ab the Oom- 
pring Ny аи Branch of the Board of Trade, 73, Basinghall- 
street, К.О. 


RESULTS OF TENDERS. 


Gillingham.—The contract with Baboock and Wilcox, for the 
supply and erection of a new boiler, et2., has been sealed. 
Aston.—The Town Council have a»cepted the tender of T. Johnson, 
at £1 387, for the tuperstructu*e ia connection with the power station 
extensions. 

Stoke-on-Trent.—The Guardians have placed with the Hart 
Accumulater Co. ал order for renes ing the battery at the workhouse, 
Newcastle, Staffe, with 114 of their standard lighting typs cells. 

Greenwich.—The Guardians have accepted the tender of Pritchetts 
ani Gold, Feltham, at £85, for repsi s t» the batteries at their instal- 
lation at Grove Park Work house, Lee, S. E., and also for maintenance 
of tame, 

Contract.—The Brush Electrical Engineering Oo., Belvedere-road, 
have obtained а contract for 43 motors and a turbine alternating- 
current set for the equipment ot the firat tesiog-ootton spinning mill 
to b» erected in Portugal. 

Bury.—The British Westinghouse and Electric Mmufactur'ng Oo. 
have received au order from the Corporation for віх t:amcars, with 
complete electrical equipmeat. The same fi m is als» supplying six 
tramcars aud electrical equipments for the Mansfield snd District 
Light Railway Co. 

Battersen.—Tae Council have accepted the tender of Cochrane 
and Son, at £170, for a scheme to clean by occasional discharges of 
water from the pumps the large pipas in the river from the mud which 
is occasionally retained in the same. They have also accepted the 
offer of J. B. Garnham t» purchase ecrap copper at the central station 
at the rate of £68. 6s. per ton, aud of Oswald ani Son to purchase 
sorap iron at tke rate ot 20s. and 38s. per ton. 

Dublin, —This Corporation have accepted the following tenders for 
extensions of plant iu connection with the electricity undertaking : 
Brit sh I:s21stsd and Helsby Cables, at £15,151, for mains exten- 
sions ; Ferranti Limited, at £1,879, for sub-station switchboards, and 
at £160, for feeder panels at Fleet-streat station; British Electrical 
Transformer Co., st £2,000, the city elestrical engineer being autho- 
rised, if he cons‘ders the extra outlay alvisible, to order the alterna- 
tive design of regulating switch with 10 stops, at an additional £180. 
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London County CouneiL —The Highways Committee have rect ived 
the following tenders for the supply of low-tension electric oablee, 
feeder pillars, etc., for the iramweys : 
W. T. Glover and Oo., Manchester æ... e 257,860 0 0 
British Insulated and Helsby Cables, Prescot ........... 38 060 15 10 
W. T. Henley's Telegraph Works Oo,, London 
Siemens Bres. and Oo.. London . 
Western Electric Co., London.. TERE 
Oallender’s Cable and Cons truct ion Oo., London. 
Bt. Helens Oable Oo., Warrington ....... 8 «2 
National Oonduit and Oable Co., Loudon (incomplete).. 
Société d’Exploitation des Oables Electriques, Switz:r- 

land (incomplete) .............-.—. S 8 

* Recommended for acceptance. 
For к supply of high-tension cables the following tenders were 
received : 


40,197 0 
45169 Б 


QI 
© 
сч 
— 
о 9888282980 


Western Electric Oo., London* ............. . - 220.549 16 0 
Siemens Bros, and Co., London „ 20.670 16 6 
W. T. Henley's ынк ул Works Oo., London ......... 20,719 6 6 
British Insulated and Helsby Cables. Prescot .......... ~- 21.001 16 3 
Oallender's Cable and Oonstruction Co., London......... 21,596 5 0 
W. T. Glover and Oo., Manchester ....................... 21.572 9 7 
National Conduit and Oable Co., London.. . 21.804 10 0 
Bt. Helens Oable Oo,, Warrington .......... e _ 21 950 10 0 
Société d' Exploitation des Osbles Electriques, Switz:r- 

land (incomplete) .........................— . . 2465410 6 


* Recommended for acceptance. 


BUSINESS NOTES. 


TRACTION. 


Trafic Receipts.—The receipts of the Buenos Ayres Electric Tram- 
ways for the past week were £1,535. For the week ended Oot. 22 the 
receipts of the Havana Electric Railway show an increase of £1,260, 

Beckenham.—The Urban District Oouncil have resolved, on the 
recommendation of a sub-committee, to proceed wth the necessary 
works for providing surrent for Penge tramways at an estimated cost 
of £13,000. 

Batley.— The electrification of the line between Batley and Birstall 
is practically finished. It is intended, so it is said, to make the return 
fare 10d. between Batley and Bradford, which is 8d. less than the 
railway fare. 

Bristol. — Charles Jarman was summoned for committing offences 
sgainst the tramway company's by-laws and for assaulting a tramway 
inspector. He was fined 506. and cosis, or in defauit tix weeks 
imprisonment, 

Surbiton.—Among the provisions of the Bill which the District 
Council intend to promote in the present session of Parliament is one 
for power to repeal a portion of Section 32 (6) of the London United 
Tramways Act, 1901. 

Dundee —At the end of three weeks the results of the new four- 
stage fare system showed a decrease in rece'pts per car mile and a large 
iporease in the number of jd. passen gers curied in compsrison with 
the game period last year. 

Fulham.—The London Oounty Council cannot see their way to 

ave the tramway track along the route in Fulham with wood, and the 
rough Oouncil have sgain urged upon the Oounty Council the urgent 
necessity for such а course, 

Pontypridd.—At а mesting of Council on Tuesday last it was 
reported that the Board of Trade had sanctioned the borrowiog of 
£18,000 for tramway purposes, £16,180 to be repayable in 30 y«a s 
and the remainder in 15 years. 

Rhos.—At а meeting of the Parish Oouncil it was explained that 
the electric tramway company could not come to terms with Mr. 
Dennis respecting an extension of the system. The Council decided to 
approach Mr. Dennis on the matter. 

Leeds,—Oovered tops are to be provided for another 25 electrio 
tramoars within tbe next fortnight. The work will be executed at the 
Corporation’s деј ӧ im K'rkatali.road, and the covers, it is stated, 
will bea great improvement upon those now in existence, 

Perth.—The tramway system, as reconstructed and electrified by 
the Oorporation, which was formally opened last week, is six miles in 
length, and hae cost between £80,000 and 290. 000, including the 
purchase price (£21,800) for the old system. The plant provides 
power to drive more than 40 cars. 

Middlesex.—Much opposition has been evoked in the Stanmore 
district by the Oounty Oouncil' tramway exte:sion scheme, The 
Hendon Rural District Council at a meeting last week passed a resolu- 
tion against the scheme, The Wembley Council have also decided 
against an extension of the tramway system to Sudbary. 

Southampton. —For using cffensive langusge on a tramoar а man 
fined at the police court last week. The defendant was in volunteer 
uniſorm at the time, and claimed the priv lege of changing at а 
janction without additional payment, though the prcsesutors disputed 
defendant's right, The magistiates on this point deciced in defen- 
dant’s favour. 

Cardiff. —The Trades and Labour Council have passed a resolution 


sgiinst the Oorporation permitting advertising on tremoare, The 


Tramways Committee have been asked to receive a deputation fiom 
the tramwey and velicle workers’ associations with reference to the 
charges of incivility, etoc., made by the general maneger of the 
tramways sgair зь the employés. 
Glasgow.—The Corporation Tramway Committee and Olydebank 
Town Council have come to termg about the erection of bridges over 


the сапе! at Kilbowie and Dalmuir. 16 has been agreed thet the 
Oorporstion construct bridgee, 20ft. in width, with pecestrian paths of 
5ft. on «ach side of the bridges, Clydebank to A towards the ccst cf 
each bridge the sum of £500. The bridges will probably oost about 
25,000 each. 

Colchester. —A little boy, in crossing the road, was knocked down 
by a parsing tramoar, The ‘‘life- guard acted imperfectly, and the 
child's head seems to have been osoght under it. The victim waa 
Gre some 30 yards b:fore the «ar cculd be pulled up, for, although 
the driver acted with the utmost promptitade, the rails were wet and 

easy. When extricated the child was found to have been severely 

urt about the head, 

Darlington —The tramways menager’s monthly report presente! 
to the Council shows that the total revenue on the Harrogate Hill and 
Eastbourne route for September was £624. 78. 044., 200,242 passengers 
were carried, and the revenue per cer mile was 7 78d. ; on the Cocker. 
ton and Bank Top route £160. 1s. 7J.. 50 625 passengers. and 5:224. 
per car mile; on the Haughton route £60. 38. Oid., 17,002 passengere, 


and 5:651. per car mile. 

Wolverhampton.—The connecting of the Corporation lines with 
those of the British Electric Traction Oo. on the Bilston-road has been 
completed, and one cf the company’s cars which has been fitted up to 
run on the Lorain system has made a trial through trip from Wolver- 
hampton to Bilston, A number of the Lorsin cars have been fitted 
with the gear to run on tLe company’s liars, aud it is hoped that before 
long they will be carrying passengers over both systems, 


North - Eastern Railway.—Io connection with the propos d 
electrification of the line between Newcastle and South Shielde, which 
we reported some time ago, it is now stated that cable surveys of the 
line are now being made ae a preliminary step, and after these have 
been completed it is expected that a start will be made with the laying 
down of the electric rails. It is also understood that the company will 
afterwards adopt the electric system on the light railway between 
Gcsforth and Ponteland. 

Swanage —The . to the promoters of the proposed Bourr e- 
mouth and Swanage light railway scheme waited upon the Urban 
District Council lest Fridsy and laid before them plans aud maps of 
the proposed route. A general ¢xplanation of the scheme was given, 
aud in the end it was resolved by the Council to refer the matter to 
the Works Committee, who will report later. Asked by the engineer 
to exprees an opinion of tbe scheme os it stood, the Council intimated 
its approval subject to points cf detail. 

Sutton (Surrey).— The British Electric Trastion Oo. having failed 
to obtain the consent of the Urban District Oouncil for a double track 
of trams down the High.street instead of a single one, as provided by 
their Act of Parliament, have given notice of their intention to apply 
to the Board of Trade for an order authorising the double track to be 
constructed. The tradesmen of the distriot have decided to petition 
agsinet the proposal, on the ground that the ronstiustion of a double 
line along the High-street would leave insufficient space between the 
kerb and the outermost rail. 

Hastings.—A communication was reoeivcd by the Tramways Com- 
mittee from the engineers to the tramways company showing plans of 
proposed ex tensior в to ра‹вірр plans which the company wished to 
make, also r: questi: р the sanction of the Oorpcration to the erection 
of one additonal passir g place. The Town Oouncil consented to 
shifting of the passing pla.es to the proposed new positione, bat not 
to any increase in the length of double track, As eg ds the addi- 
tional passing place, the Corporation were prepared to sanction it only 
on condition that certain constructional modifications were made. 


Newcastle —A special meeting of the Council will be held on 
Wednesday, Dec. 6, for the purpose of considering a resolution to 
spply to the Board of Trade for borrowing powers for the purpose of 
conetructing and working by electricity a double line of tramway 
along the new extension of Market-at'eet from Pilgrim-street to New 
Bridge street, commencing by tte junction with the existing tramways 
in Market-street, at a point where Market- street joins Pilgrim- otr⸗e t, 
and terminating by a junction with the existing tramways in New 
Bridge.street at the point where the new extension of Market-street 
јэіов New Bridge-street, 

Underground Electric Railway.—Ab Kensington Police Ooart 
last we«k this company was fined £10 and costs for permitting dense 
black smoke to issue from the generating station chimneys in Lots- 
road. For the Ohelsea Borough Oouncil a prohibition order was 
pressed for, but the company said this might compel a stoppage of the 
electric trains and greatly inoonvenience the public. Everything 
8 was being done to mitigate the smoke nuisance, Mr. Douglas 

roe, of Cheyne-walk, architect, said the smuts from the chimneys 
were as large as one's thumb-nails. The smoke was a discomfort to 
the whole of the residente in the neighbourhood. 


West Hem —In laying the foundation-stone of the new electric 
traincar берб at Plaistow on Friday last, the Mayor of West Ham 
(Alderman Jobn Byford) remarked that for the year ended Sept. 30 
the tramways earned £47,000, and it wes fairly oertein that for the 
second year’s working of the undertaking ending March, 1906, the 
receipts would reach the fine total of £100,000, and that nearly 
50 million passengers would be carried. He considered that in the 
municipe] tramways they had an uadertaking which had been and wag 
administered on thoroughly commercial lines, as was evident by the 
most gratifying net profit of over 510 00) on the first year's working. 


Leith.—The Oorporation eleotric tramways were formally opened on 
Friday last. The cars bave а! езу been running over three important 
sections since August last, whilst the work on the Bernard-street 
awingbridge section is not completed. Ia addressing a crowd on the 
route, the Lord Provost stated that the whole system ought to be 
running in the following week. Owing to the demand that was made 
at the ward meetings for 4d. fares, he stated that 14 jd. fares qn all 
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parts of the system would come into force on Monday. There would 
also be a 14d. fare from Bernard-street, Seafield, Bonnington, and the 
Caledonian Station in Oommercial-street to Hanover-street and the 
Tron Ohurch. 

Dunfermline.—4A conference took place last week between repre. 
sentatives of the Weet of Fife Tramways Oo. and tbe Streets and 
Drainage Ocmmittee of Dunfermline Town Council. The intention of 
the company is to construct a line, starting from the new library at 
Townhill end running down Townhill-road, along Tast Port-street and 
High.street, on to Milesmark. Various minor matters which were 
raised were amicably adjusted, snd on behalf of the company it was 
agreed thst the line should be double where the Council deemed that 
that was expedient. The only point on which there was serious differ- 
ence of opinion was 1 the amount of waylea ve, on which there 
is also negotiation with the District Oommittee, and consideration of 
this matter was adjourned. 


Sheffield.—An electric tramoar, while descending a steep inoline, 
got beyond the control of the driver, and had its front platform 
smashed, together with tbe spindle controlling the brakes. The 
motorman snd а passenger were irjured. In the opinion of the 
former the accident was due to the gressy state of the rails, which 
caused the car to plunge forward. The available brake power did not 
enable him to pall up the car in time to avoid a collision, and the 
slipper brake which the conductor in the rear applied was, under the 
circumstances, not strong enough to stop the car. Uatil the car had 
been removed arrangements were made to conduct the service on a 
single line between Norwood-read and Skinnerthorpe-road, and there 
was little interference with the ordinary traffic. 


Tramways over the Bridges.—We gave last week a list of oon- 
ditions which the Bridges and Houses Oommittee recommended the 
Court of Common Oouncil to impose upon the London Oounty Council 
as the basis of an understanding between there two bodies relative to 
the running of trams over the bridges. The Oouncil, by a large 
mejority, adopted the recommendation. A well-attended town’s meet- 
ing was held last Friday night at the Oamberwell Baths, when a 
resolution in favour of promoting a Bill permitting overbridge tram- 
ways was carried даш. The committee are losing no time in 
proceeding with the preparation of a Bill for the running of tramways 
over the bridges. It has been decided to seek the advioe of Sir 
Benjamin Baker as to whether Blackfriars Bridge should be widened 
on the east or west side, 


Liverpool.— While attempting to replace an electric tramoar which 
had left the line, a tramway inspector had the misfortune to break a 
leg by being jemmed in between two cars, Аб а meeting of the City 
Council yesterday the following motions were tabled for consideration : 
That children between the ages of three and twelve travelling on the 
tramcars be charged half fare, and those under three being admitted 
without charge ; that the fare on the Pierhcad to Oabbsge Hall route 
be reduced to Id.; that a lid. fare be inaugurated from the Pierhead 
to the corner of Green-lane, Tuebrook ; that а 4d. fare be inaugurated 
for passengers travelling along Green-lane only ; and that the Tram. 
ways Oommittee be instructed to have prepared and laid before the 
Oouncil, within a period of three months, a scheme of superannus- 
tion mon may be joined by the whole of the employés under their 
control. 

Bournemouth.—In reply to a memorial presented to the Oouncil 
complaining of the annoyance caused by the substitution of Poole 
cars for those generally in use, it wae pointed out that old cara would 
be restored after being repaired and renovated. The Oouncil have 
applied to the electricity supply company for an inorease of power on 
the line between the County Gates and Poole. A sub-committee are 
inquiring into tbe question of tram fares. The munioipal elections 
were fought on the queetion of running the Corporation electric trams 
on Sundays, snd the results of the polling in eight contested wards 
showed that six candidates in favour of a Sunday service have been 
returned and two against. Three retiring members objecting to Sunday 
trams were returned unopposed. The votes in the working-class 
districts show large majorities in favour of Sunday running, while the 

lls in the better-class districts give a preponderance of votes against. 

ere is а large majority agaiust Sunday trams on the Town Council. 


Croydon.—Lieut,-Oolonel von Donop, one of the Board of Trade 
inspectors, recently paid a visit to Oroydon, and went to South Nor- 
wood, where he inspected the newly-laid line from the bottom of South 
Norwood-hill and over Goat House Bridge to the Penge boundary. 
For the purposes of this inspection the use of а tramoar was necessary 
in order that it might be driven over the section. Accordingly, on 
behalf of Oroydon Oouncil, application was made to the secretary of 
the British Electric Traction Oo. for the lean of a car. For some 
reason or other there was delay in the matter of lending a oar, the 
secretary su g the necessity of s reference to the directors, and 
with & view to the need of saving any loss of time the Corporation 
officials approached West Ham Oouncil, explained the circumetancer, 
and were readily lent & car, which, on Wedneeday. was brought by a 
steam - engine on а trolley to South Norwood. It was used for the 
purposes of theinspection. This new section of the tramway system 
must be completed and taken over before Nov. 30 if the company is to 
hand over the further sum of £3,000 according to agreement, for that 
day is the last upon which the Croydon County Council can give notice 
to the British Electric Traction Oo, for the termination of their lease 
in May next, and this section must be handed over before its inclusion 
in the lease and the notice. 


Belfast.—It is reported that efforts are being made by the con- 
tractors, Messrs, J. G. White and Oo., to complete the conversion of 
the city tramway system from horse to electric traction, and it ie now 
expected that the system will be in full working order before the end 
of this month. Preliminary tests have already been made with one of 
the two new engince—1,000-kw. triple-expansion steam dynamos b 
Messrs. Fairbairn, Lawson, Combe, Barbour, Belfast —and further fina 


tests will be made immediately, The boilers are now completed, and 
the greater portion of the switchgear is finished. The coal-conveying 
plant inside the power station is almost complete, but there is a good 
deal of outside work yet to be done. This work, however, will not 
interfere with the generating machinery, which will be ready when the 
permanent way is complete. Some interesting figures have been com- 
piled showing the cost of the Belfast tramways up to the 16th ult., 
and the position of the Oorporation with regard to the loan of a million 
sterling raised for the purpose of buying out the old company and 
electrifying the lines. 8 hase of the undertaking. including 
compensation to directors and officers (£7.500) aud stamp duty on 
the purchase money, required a sum of £307,878, 19s. 6d. Altogether 
the eum paid on account of the tramway system up to the date 
specified is 2767. 565. 193. bd. Against that £9,408 has been received 
for a portion of the old rails, leaving the net sum expended £758,155. 
13s. 1d. Since the date named further payments amounting to some 
£60,000 have been made, 


London Transit.—So far as can be ascertained, few Bills dealing 
with the extension of transit facilities in London are likely to be 
promoted in the forthoo session of Parliament, Notices of a 
number of schemes have been drawn up, but in view of the uncertainty 
which prevails with regard to the intentions of the Government 
respecting the report of the Royal Commission on London Traffic, pro- 
moters are disinclined to proceed with the Bills. It was hoped that 
some statement indicating the attitade which the Government might 
adopt towards the recommendations of the Commission would have 
been forthooming from a Minister in time to permit of notices being 
lodged on Nov. 15, but this is now regarded as being out of the ques- 
tion, and the general feeling is to postpone further action. Amongst 
the schemes which are likely to be hung up for the present are the 
following: (1) a new ''tube," promoted by the Yerkes group, from 
Hammersmith to the City, going under the Strand en route ; (2) the 
Hammersmith, City, and North-East ‘‘ tube”; (3) extension of the 
Oentral London Railway to Liverpool-street, and a new line by way of 
the Strand and Piccadilly to Hemmersmith and Shepherd's Bush. 
We understand that the only application which the Underground 
Electric Railway Oo., of which Mr. Yerkes is the head, intends to 
make is for a deviation of the proposed extension of the Baker-street 
and Waterloo tube to Edgware-road and Paddington. The London 
County Oouncil proposes to seek powers for opor ent developments of 
its tramway system, and the London United Electric Co. will probably 
also promote a Bill. It is ласцы that the Baker-street and Waterloo 
Railway wil! be opened in h. The first train was run from the 
London-road depót to Baker-street and back recently. Mr. Ohapman 
(engineer to Mr. Yerkes) and Mr. Manley travelled by it, and the work- 
ing gave every satisfaction. The carriages are being delivered up to 
contract time. 


Edinburgh.—The violent jerking to which passengers on the cable 
ears have been long accustomed resulted in a serious accident on the 
Portobello route. A gentleman standing near the platform was pre- 
cipitated into the street and rendered unconscious. A special meeting 
of Edinburgh Town Oouncil was held last week for the purpose of 
considering the town olerk s report on the tramways policy (which we 
commented upon last week), and give instructions as to tramway 
extensions and other matters to be included in the provisional order in 
the ensuing session of Parliament. The Town Olerk at the outset made 
a statement on the question, and pointed out that of the total expendi- 
ture on tramway matters, amounting to £1,350,000, which he detailed, 
the only item that would require to be renewed was the machinery. 
Farther, he defended the Oorporation against the charge of undue 
delay which had been made sgainst them in the construction of the 
system, It was resolved that the Oorporation should be the owners, 
or potential owners, under option to purchase, of all the tramways 
within the city, and should from time to time make such extensions 
and new lines within the city as they consider to be required for the 
public convenience, Resolutions that the Tramway Oommittee should 
confer with Leith Oouncil and the Mid-Lothian Oounty Oouncil in 
view of joint action over any provisional orders for tramways at or 
near the boundaries of the city, and to report; and that all publio 
tramways in the county outside the city boundaries but within a 
reasonable distance thereof being the property, or the potential 
property, of the Oorporation, were referred to a special com- 
mittee. The Town Olerk then explained that they had in 
their provisional order the Gilmore-place tramway, which ran 
outeide their boundary, and to that extent, though it was 
insignificant, it was sfiected by the question of policy they bad 
been discussing. This line was proposed to run out to the hydropathic 
and return by Fountainbridge to Tolloross, Then there was the 
Broughton-street and East Olaremont-street line. At this point it 
was not necessary to make up their mind which system they would 
adopt, but they would have to do it before July. Oertain companies 
were offering to lay down their underground systems at their own risk 
aud cost. There was nothing going into their Bill about the Queens- 
ferry tramways, but there was an application from the same company 
that came before them last year, who were proposing to go to the 
Board of Trade for an order to go from Queensferry to Oomely Bank, 
and, in addition, a line from Davidson's Mains along Ferry-road to 
Golden Acre, They asked an agreement on similar lines to the last. 
He thought they were not in a position to answer that. In the same 
way they had to consider a suggestion from Leith Oouncil about a line 
from Pilrig-atreet by Bonnington along the Ferry-road to Golden Acre 
and Granton. That also, he suggested, should go to the committee to 
be dealt with in conference with parties, There were proposals for a 
tramway by Dalkeith-road and Duddingston to Portobello, a Murray- 
field tramway, and a tramway from Leith to Portobello, All these 
would go down as & matter of course to the committee, and it would 
be the duty of the committee, in reporting on these schemes, to deal 
with everyone of them. There was no time now to put them into the 
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London County Council —At Tuesday's meeting of the Oounty 
Council the Highways Committee again submitted their recommenda- 
tion for expending £415,600 on track work, including rails, and 
£260,000 on rolling-stock, cables, ducts, machinery, plant, eto. Ia 
consequence of the reconstruction for electric traction of the tramways 
in Woolwich.road, the present service of horse cars must be curtailed, 
and a rearrangement of fares is proposed. The Highways Committee 
propose that the resolutions of Aug. 1, 1905, aed Oct. 17, 1905, to 
seek authority in the session of Parliament of 1906 for the construc- 
tion of such of the new tramways authorised by the London County 
Tramways Act, 1900, the power in respect of which have not been 
exercised, and for the construction of certain new tramways, be 
rescinded, so far as regards the three undermentioned schemes: 
(1) from Osnonbury.road, via St. Paul's.road, to Ball's Pond-road: 
(2) from tbe existing tramways in Oassland-road to a point near 
Victoria Park ; (3) from Aldgate (existing lines), via the Tower Bridge 
northern approach, to a point near the Tower Bridge. It is further 
proposed that expenditure on capital account not exceeding £1,750 be 
sanctioned to cover the cost of acquiring freehold of the property in 
Poplar for the ereotion of car-shede. The Highways Committee will 
next week recommend that the tender of Messrs. W. T. Glover 
and Oo., amounting to £37,860, for the supply of low-tension 
electric cables, feeder pillars, etc., for the tramways, be accepted. 
With to the type of car to be used in connection with the 
tramway subway from Southampton- row to the Strand, the Highways 
Committee recommend that the Board of Trade be asked to amend 
regulation No. 2, made by it under the London Oounty Tramways 
(Electrical Power) Act, and by-law No. 3 made by it under the London 
Oounty Tramways Act, 1896, so as to enable trailers to be used in 
connection with the single-deck cars on the Oounocil's tramways, and 
for the trailers to be used by passengers wishing to smoke. The ques- 
tion of the several car-sheds on the north and south sides of the 
Thames has been under consideration, and the committee propose 
that application be made to Parliament in the session of 1906 for 
authority to make unrestricted use of sites to be acquired in various 
districts for the erection of tramway buildings. It is further proposed 
that authority be sought in the session of Parliament of 1906 to enable 
the Oouncil to make such alterations in the route of the subway 
authorised by the London Oounty Oouncil (Subways and Tramways) 
Act, 1902, and to acquire such further property as may be necessary, 
to enable a station to be constructed in the subway immediately to 
the south of the Strand, under Wellington-street ; and that the usual 
practice be adopted of inserting in the Bill to authorise such works a 
olause to provide that improvements made in lands or premises after 
Nov. 7, 1905, when the scheme was made public, shall not be 
taken into acccunt in assessing comper sation if such improve. 
ments be made with a view to obtaining or increasing 
the compensation payable by the Oouncil, А joint deputa- 
tion from Forest Hil and Sydenham ratepayers and the 
Lewisham Borough Oouncil waited upon the Highways Oommittee 
of the London County Oouncil for the purpose of urging the adoption 
of a scheme to extend the tramways route slready чо by the 
London Oounty Council from Osmberwell to Forest Hill Station, 
through Dartmouth-road, Forest Hill, High-street, Sydenham, 
Kirkdale, Sydenham-road, Bell-green, and on to the ersisting 
tramways at Oatford, the proposed route passing within five 
minutes of the Orystal Palace grounds. e scheme of tram- 
way olectrification from Westminster Bridge to Wandsworth 
qn the lower route (via Nine Elms-road and Battersea Park- 
road, and thence to Earlsfield and Tooting, has been commenced. Up 
to the present there has been no tram communication between Wands- 
worth High-street, where the new car terminus will be established, and 
Tooting, a distance of three miles. Electric cars are running between 
Tooting and the ''three bridges.” The new link will form an impor- 
tant communication between South and South-West London. The 
scheme is & costly one, the Oouncil having had to acquire immense 
blocks of shop and house property to straighten and widen the 
thoroughfares, and the electrification alone will involve an expenditure 
of £126,000, The Council offer many sites of building land on lease, 
When the scheme in hand is completed, the electrification of the 
higher, or Wandsworth-road, route will be commenced. That will cost 
over £90,000. 


LIGHTING AND GENERAL. 


Barton-upon-Irwell —The Rural District Oouncil intend to apply 
for an electric lighting provisional order, 

Brechin. — Ап electrical exhibition has been held under the auspices 
of the North of Scotland Electric Power Oo. in the Corono Hall. 

Darlington.—The question of altering the scale of charges for the 
supply of electrical energy for power purposes is being considered. 

Birstall.—An inquiry has been held into an electric light scheme. 
It is contemplated to obtain the current from the Yorkshire Power Co. 

Oulton.—The Street-Lighting Sub-Committee have arranged with 
е Oulton Broad Electric Oo. as to the placing of the necessary street 
amps. 

Wellingborough.—The Highway and Lighting Committee sre 
making progress with regard to a scheme for electric light works, 
electric lighting, and refuse destructor. 

Durham.—At Wednesday's meeting of the County Council a report 
in favour of a county electricity scheme was submitted, and it was 
decided to withdraw the same for the present. 

Wealdstone.—The District Council have decided to oppose the 
application tor a provisional order for electric lighting of the North 
Metropolitan Electrical Power Distribution Co. 

Amazon Telegraph Co. —The accounts for the year ended June 30 
show a net profit, after providing for interest charges and the service of 
i PET of £9,836, reducing the debit balance brought forward 
to , 


Rhymney eq t 
distribution of electric light in the 
legal opinion of the clerk, who is to report how far such action would 


involve the Oouncil. 


A request to support a private company for the 
istrict haa 


as been deferred for the 


Halifax.—The Special Sewerage Oommittee have been instructed to 


go int» the question of having the electricity station at Milner Royd 
combined with the refuse destruotor, including provision of pumps fer 
dealing with the sewage. : 


Stepney.—The Council have invested 21,500. part of the reserva 


fund of the electricity undertaking, in Lancashire and Yorkshire Rail. 
way 4 per cent. preference stock a security caloulsted to give а return 


of 34 per cent. on the money invested. 
Aston.—The total number of Board of Trade units sold during 


quarter ending Sept. 30 was—for lighting, 65,767 ; power, 71.527 ; 
traction, 287 150. Iu the corresponding quarter of lest year the figures 
were : 42,187, 37.755, and 107,220 respectively. 


Liversedge.—The District Oouncil have decided to call in one of 


the engineers of the Yorkshire Electric Power Co. to advise them on 


the question of laying mains in a certain part of the district, which 


has been scheduled under an agreement with the company. 


Elstree.—A letter from the Barnet District Council, asking for the 


opinion of the Elstree Parish Oouncil upon a scheme of the North 


etropolitan Electric Oo, for the extension of its supply from Arkley 
to Elstree, will come before the next meeting of parishioners. 


Eltradion Athletic Club.—A Bohemian concert will be held at 


the University Tavern, Ohenies-street, Tottenham Oourt-road, on 


Nov. 11 a5 8 p.m. The chair will be taken by Mr. A. Ewer, president, 


assisted by Alderman Dau Hennessy, St. Pancras Borough Oouncil. 


Wishaw.—An electric lighting installation was formally switobe 1 
on last week. The cost of the scheme to the burgh is about £10 000, 


end the price charged to consumers is 541. per unit. The supply is 


taken from the Olyde Valley Co.'s new power station at Motherwell. 


Rochdale.—It appears that the site of the electricity sub-station 
which is being erected at Littleborough for tramway purposes is water- 
logged, and, on the recommendation of the borough surveyor, it has 
pr decided to put down a concrete waterproof bed at a cost of about 


Kingsway Lighting.—We note that the Holborn Town Council 
have declined an offer from the Metropolitan Electrio Supply Oo. to 
erect and supply with energy free of charge for six months two electric 
arc lampe at the junotion of Kingsway with High Holborn and in 
Southampton-row opposite Fisher. street. 

Hachney.— With regard to the accounts published in our last issue, 
we desire to correct an item in the revenue account, where en 
supplied to refuse deetructor is stated as £3,450. 63. 53. This should 
read: '' Energy supplied for power purpotes—private supply, £2,799. 
9s. 9d.; destructor, £650. 15s. 6d.—total, £3,450. 5e. 3d.” 


Llangollen.— The Oouncil have adopted the tender of the Llan- 
gollon Electric Lighting Oo. to extend the present system of electric 
lighting in the centre of Llangollen, and to incorporate the whole of 
the urban ares. Powerful electris lamps will be affixed for wide 
thoroughfares, and smaller lights in the narrow streets will beatteched 
to the existing gas standards. 

Amalgamation. — The firms of Messrs. Arthur Koppel, of 27, 
Olement’s-lane, London, E. O., and Messrs. Orenstein and Koppel, 
Bush-lsne, Oannon-street, E. O., have amalgamated, and henceforth 
the combined business of the two firms iu the United Kingdom, which 
represents a capital of £1,100,000, will be carried on by Messrs. 
Arthur Koppel at 27, Olement’s-lane, London, E О. 

Ventilator Flaps.—It often happens that the openings made for 
ventilators have no closure arrangement, The inconveniences arising 
from this are removed by the ‘‘ automatic closing flap for ventilators " 
which has been put on the market by Mesers, Mestern and Oo., Nachf, 
Berlin, S. O. 26, Oranienstrasse 6. The flap, which is transparent, 
can be easily fixed, and opens and closes automatically. 


Exeter.—The mayor (Mr. E. C. Perry), supported by the mayoress 
and several members of the Corporation and officials, on Wednesday 
opened an exhibition arranged by the Electric Lighting Committee of 
the Corporation in the Victoria Hall to demonstrate the advantages of 
electricity for heating, lighting, and cooking, the arrangements being 
superintended by Mr. H. D. Munro, city electrical engineer, 


Electric Tramways and Omnibus Company of Bordeaux.— 
The Oompsgnie Francaise des Tramways Electriques et Omnibus de 
Bordeaux announce that a dividend for the half-year ended June 30, 
1905, will become payable on Nov. 15, 1905, as follows: 3s. 9d. on 
registered shares, by endorsement on the certificate ; 38. 6d. on bearer 
shares, against coupon No, 8, at the current rate of exchange of 
the day. 

East Molesey.—The Twickenham and Teddington Electric Supply 
Oo. are now making good progress in lsying their cables, but аге 
applying to the Urban District Council for consent to the exclusion of 
some of the roads they originally intended to cable. A site has been 
selected for a trensformer station. It is intended to bring the cables 
across the river in troughs suspended under the footpath of the bridge, 
aut ject, of course, to the consent of the County Oouncil on either side i 


Wrexham, —The borough electrical engineer's last report gives the 
following details : total consumption during the month of September, 
41,886 unita; new consumers connected, three; additions to con- 
nections, 250 8 c.p. lamps; tots] number of consumers, 191; total 
private supply, 14 070 8-c.p. lamps. The Great Central Railway Oo. 
and the Great Western Railway Oo. have been asked to delegate their 
respective engineers to discuss the question of supply of current and 
charges. 

Dublin.—The necessary enlargement of the Mansion House sub- 
station will be carried out by the Oorporation staff under the direction 


680 THE ELECTRICAL ENGINEER, NOVEMBER 10, 1908. 


of the city architect, A list of the tanders sppears in another column. 
The Lighting Committee are thoroughly satisfied so far with the 
manner in which the tenders have worked out in comparison with the 
estimates. The Council last week received a deputation from the 
Dollymouut Improvement Association urging the electric lighting of 
the Olontarf district. 

Surveying and Drawing Instruments. —Messrs. W. F. Stanley 
and Oo., 4 and Б, Great Turnstile, Holborn, W. O., have just issued а 
new edition of their catalogue, which bas been much improved snd 
enlarged. The last edition contained 80 psges only, the new list 
makes s handsome volume of 148 pages. The firm, whose goods are 
too well known to need description, is expanding also. Now they 
have passed their jabilee, they have succeeded in obtaining 286, 
High Holborn, adjoining their works, and have transferred their sale- 
rooms to that address, 

London Gazette. — The partnership between James Mellanby 
Morrish avd Ernest Tomber, electrica] engineers eto., 26, Linthorpe- 
road, Middleebrough, Yorks, hes been dissolved by mutual consent. 
William Evans, King-street, Newcastle, Staffs, has released from 
trusteeship in the estate of Harry Oooke, electrical engineer, 102. 
Ruccleuch-road, Normecot, Longton, Staffs, The partnerehip between 
George Alfred Rowland and William Robinson, carrying on business as 
electrics] engineers at the Falcon Works, Virginia-street, Southport, 
under the style of the Virginia Electric Oo., Ta been dissolved by 
mutual consent, 

Stock Exchange.—The Stock Exchange Oommittee have appointed 
Nov. 22 special settling day for Johuston and Phillipe’s 6,635 ordinarv 
shares of £1 each, fully paid, Nos, 1 to 6,655, and £116,667 
Б eire first mortgage debenture stock ; and have ordered the 
Indian Electric Supply and Traction Oo.'s partly-paid provisional 
certificate: for £120 500 6 per cent. construction debenture stock to 
be quoted in the official list. Application has been made to the 
committee to allow Amazon Telegraph Оо.'в further issue of £55 900 
Б per cent. debentures of £100 each, Nos. 1,251 to 1,609, t» be quoted 
in the official list. 

Telephone Kiosks.—The National Telephone Оо. on Wednesday 
applied to the Holborn Oounocil for permission to erest additional 

osks for call offices in suitable spots in streets under the control of 
the Council. At present there are four anoh kiosks in the borough, 
for which the company pay en annual rental of £15 each kiosk. This 
payment is considered quite inadequate, and we understand that 
permission has only been granted in one case at an annual rent of £30, 
and that the rentel of the existing kiosks in the borough will be 
increased from £15 to £30 per annum each, at the conclusion of the 
current rental year.” 

Heokmondwike.—The report for month ending Oot. 31, 1905. 
contains tbe fellowing figures: anits generated on lighting, 1905, 
41 189 (1904 25,082. increage 16,107); units generated on traction, 
20,389 (16,016, 4,374) ; total units generated. 61,578 (41,097, 20,481) ; 
units sold—private lighting 8431 (6 568 1.863), street-lighting 
7.5687 (7.064, 463), power 16 188 (2631. 15 557), traction 17.407 
(15,247. 2 160) ; total unite s^ld, 49,653 (51 510 18 045); units used 
oa works, 5.825 (4 578, 1,445); total units accounted for, 55,376 
(55,888, 19,488); station efficiency, 90 per cent. (87:5 per cent.); 
battery efficiency, 75 per cent. (71 per cent.) ; number of consumers, 
199 (159, 40); equivalent 8-o.p. lamps connected, 28.915 (14 085, 
8,828); maximum load on plavt 1n kilowatts, 437 (257, 180); maximum 
load on feeders ia kilowatts, 569 (244, 325). 

Victoria Falis.— A Reuter's telegram states that the African Con- 
cessions Syndicate has been in consuitation with the leading American 
aud Continental engineers and experts on the subject cf the trans- 
mission of power from the Victoria Falls to the Witwatererand, These 
authorities have unanimously expressed the opinion that the scheme 
is not only quite feasible but would be commercially suocesefnl, 
especially ae the 3limate of South Africa is one of the most suitable 
ia the world for the transmission of power. There is no ice in the 
rivers to interfere with the workicg of the turbines, and no snow to 
break down tbe transmission lines. The extreme drynees of the 
climate is also greatly in favour cf tbe prcjeot. The experts consider 
that there is absolutely no difficulty in the way of the schome so far as 
the distance of transmission is concerned, 


Birmingham.—The Nechells destructor was opened on Tuesday, 
and the electric transmission system in conneoti;n with the sewage 
farm at Tyburn was inaugurated. In 1901 the city of Birmiogham 
obtained from the Tame and Rea Drainage Board two sores of laud at 
Baltley for £400 per acre. The Drainage Board sgreed to build and 
equip the boiler-house and to pay 10s. per horse-power per annum. 
By obtaipiog t team from the deetructor the Board could dispense with 
five portable engines and pumps, two gas- engines, and certain fera. 
yard machinery, besidee getting rid of gas and water bille amounting 
to nearly £400 per annum, and altogether they will save more than 
£1,000 per annum by substituting electricity for steam. Mr. Уе! воп 
prepared the plans, and the principal contractors were Metsra. Lee and 
Non for the whole of the buildings, £15,615; the British Thomson- 
Houston Oo. for the whole of the electrical work. £8,314; and 
Messrs. Heenan and Froude for the furnaces, 24 589. The total 
cost of the scheme is £35,829. 2s., of which the Oorporation pays 
£17,691. 10a and the Drainage Board £18,127. 12s. 


Güllingham. —The engineer's last report shows that the equivalent 
of 177 8-c.p. lamps has been connected with the mains since the last 
meeting of the committee, making а total of 47,268 8-0. p. lampe with 
258 consumers, An estimate of cost of lsyiog strect.lighting maine, 
including ssven columns aud brackets fitted with 32-c p. lamps, 
amounting to £66 and of £10 for attaching an arc lamp to the tram- 
way standard at Victoria Bridge, has been approved. The committee 
are considering an application from the Kent Electric Power Co. for a 
reduction in the price of the bulk supply of electric current provided 
the company enter into & contract with the Qouncil up to September, 


1906. The committee intend to apply to the Inspector-General for 
the extension of their contract to the Naval Hospital for another year 
in consideration of the fact that the Admiralty did not commenoe to 
take electric current until 12 months after the time mentioned in the 
contract, and the Inspector-General's attention is to be called to the 
fact that the hospital is not taking the amount of current which 
the Council were led to suppose they would require. 

City of London. —At the last meeting of the Oourt of Common 
Oouncil, the chairman of the Streets Committee was asked whether 
they would consent to the withdrawal of the notices recently served 
on the City of London Electric Lighting Оо. requiring them to remove 
their lamps and stendards in various important streets of the City 
pending the result of the present experiment in incandescent gas light- 

„ a8 either proving or disproving the contention that such lighting 
was more efficient and satisfactory thau the electrio light. Mr. A. O. 
Morton replied that tbe three months’ notices to remove the electric 
lampe in Fleet-astreet, Qaeen Victoria-street, and elsewhere were served 
on the company some time ago. Since then the company had appesled 
to the Corporation to canoe] the notices, but it had declined. The 
committee would report oarefully aud impartially on the experiment 
now being made, and the Oorporation could take any action it liked 
in the matter, An invitation by the London Oounty Council to the 
Oorporstion to a conference to consider the supply of electrical energy 
in London on the 20th inst. was referred to a committee. 

Horsham.—On Nov. 2, Mr. Lintott, as chairmen of the Electric 
Lighting Committee, when starting а new engine at the electricity 
works, said that last ўем the undertaking had shown a profit of more 
than £1,000. which had paid off nearly the instalment of loan and 
interest, Next year he hoped they would do very much bettsr. 
Mr. Morgan then supplied particulars concerning the undertaking 
since he took it over two and a half years ago, snd expressed the 
opinion that in the course of a few years the undertaking would be 
one of the most sterling assets the town possessed. Their capital 
expenditure, which two years ago amounted to £13,000, had now 
doubled. But whereas their horee-power in machinery was then 225 
it was now 711, including the new engine, and while they then had 
3,800 lampe connected and 85 consumers, they had now 9,500 lampe 
and 260 consumers. Five miles of mains had increased to 164 miles. 
The earnings had risen from £1,244 to £2,400, and the profits from 
£249 to more than £1,000. The new engine wonld give 220 h. p. 
continuously, if necessary, for a month or two, It took 300 gallons of 
water an hour and consumed 7:wt. of coal. Against that expenditure 
it had an earning capacity of £2. 10s. per hour, The British Westing- 
house Oo. were the contractors, 

Awards.—The 500.b.h.p. Diesel engine exhibited et the Lidge 
Exhibition has been awarded the ''Grand Prix." We are informed 
that at a recent test carried out by the purchasers of this engine, the 
extremely low figure of ‘38lb. per brake horse-power hour was obtained 
for fuel consumption at full load. This, with oil at 423, per ton, 
represents a cost of 0:096d. per brake horse-power hour, or 114 brake 
horse-power hours for 1d. The Diesel Eagine Oo., of London, have 
recently sesured an order for an engine of this power (500 b. h. p.) to 
drive the new extension of the works of Messrs. Oraven and Speeding 
Bros., Sunderland, where a small Diesel engine of 240 b. h. p. has been 
used to drive the existing works for nearly two years, Among other 
contracts recently obtained, the Diesel Eogine Oo. report: 150 b h. p. 
for Messrs. Bartram and Sons. Sunderland; 225 b. h. p. for Messrs. 
Binny and Co., Madras; 160 and 140 b. h. p. for Messrs. Bradbury, Brady, 
and Co., Bombay; 90 b. h. p. for Mesers. Gibson, Battle, and Oo., Sydney; 
two 33. b. h. p. for the Guildford Electric Lighting Oo., Australia ; two 
20-h.h.p. for Messrs. Haupt, Biehn, and Oo., Hio de Janeiro. The 
Horsfall Destructor Oo., of Leeds and London, have been awarded a 
Diploma d'Honneur in Olass 3 (Hygiene) at the Liége Exhibition for 
their exhibit of refuse destruotor plant. 

Bermondsey.—4At Tuesday's meeting correspondence was submitted 
with regard to the offers of the Oounty of London Klectrio Supply Oo. 
and London Electric Supply Corporation. The former compeny off, red 
(a) to supply the Oouncil with current in bulk for distribution by the 
Oouncil within the area of supply at a price cheaper than it can be 
generated by the Oouncil ; (5) to take over the Council's undertaking 
on lease and to work sime for a period of years, the company 
guaranteeing the Oouncil a sum sufficient to provide sinking fund and 
depreciation on the capital expended. The latter proposed a meetiog 
between their engineers and those of the Oouncil. Both offers were 
declined. and in doing so the town clerk pointed out that the Eleo- 
tricity Committee was not aware that in any sense had a cutting policy 
been adopted by them, as suggested in one of the letters, The electrical 
engineer has been asked to bring up an estimate for condenting plant 
at the next Council mesting. A cooling chamber is to be constructed 
for cooling clinker from the destructor аб а cost of £125. The con- 
sumption of сот: оп a5 the Bermondsey Baths for the quarter end ng 
September, 1905, is returned as 4.206 unita (868 unite for light and 
3,338 unite for power) as against 4 208 unite (889 units for light aud 
3,319 for power) for the corresponding period of last year. 

Carlisle.—The Coanoil have reveived a special report on the details 
of the station working as follows: ‘‘The sale of current in 1904 5 showed 
an inorease upon tbat of 1905 4, but the result of last year's working 
gives an actual loss of about £400, excluding, of course, the amounts 
due for interest and sinking instalments upon the inore«sed capital 
account. It is unfortunate that just as these incress:d payments had 
to be met we were faced by an abnormal expenditure, payable cu: of 
revenue, for maintenance and repairs, а series of accidents to the plant 
ocst'ng a large cum in the aggregate. The sub-committee are 
by M. Burnet that the engines and plant are now in a thoroughly 
good condition, and that he has eve y reason to hope that there will be 
a very substantial reduction in the cost of maintenance and repairs in 
1905 6. Every care will be taken to кыр down expenditure, and 
taking into account that the engines and electrical plant are now 
insured, and charges which last year had to qome out of revenue will 
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now be recoverable, there is resson to believe that the result of this 
year's working will be very much better. It should be noted that up 
to last year the yearly deficit has been steadily reduced year by year, 
the loss upon 1903-4 being nominal. Last year the new cipitel charge 
created extra interest and sinking instalments, bat your committee 
hope that this will also be rapidly reduced in view of the continued 
applications for current.” 


Dundee.—The Tay Ferries Committee hava decided to light the 
Oraig Pier by electricity. The estimate for overhead wiring is £80. 
A remit has been made to the engineer to place the contract. The 
last report of Mr. O. F. Francie, the engineer, on the electric light 
department, shows that 26 new consumers were connected 
between May 15 and Sept. 50, or an average of 5:8 per month, and 
applicatione were being continually received from old consumers for 
additional lighting. The units sold this term, as compared with the 
seme period last year, were: private lighting—1905. 17.100; 1904, 
11,326—increase, 5,772 ; private motors —1905, 28,100; 1904, 9.327— 
increase, 18,775; total — 1905, 45,208; 1904, 20,653 — incresss, 
24,545. Tue increase in lighting units was very satisfactory, and 
if it oonti aued during the remainder of the year, the income to the 
undertaking would be inoressed by at least £40 more thau what was 
anticipated in the estimates., The working coste show a satisfactory 
decrease over the same period last year, and he anticipated that they 
would be as low, or lower, fur the current year as those obtained iu 
any similar siz:d town in its third year of working. The engincer 
esys that on the whole the electric lighting department is in a very 
satisfactory position, and he believed that, instead of a deficit of £397, 
which was estimated last Mey for the current year. they would be able 
to show a net profit after paying a final balance of £517 for the costa 
and o:der, and next year they would be able to so reduce the cost of 
«темы to the tramways as 10 practically oover the expenditure on 

em. 

Swanage.—The Council have approved of a report іп regard to a 
scheme to be promoted by the Bournemouth and Distriot Eleotrioity 
Supply Oo. for obtaining powers to supply electric lighting within the 
perish of Swanage. The company stipulats that the provisional order 
should provide that the Council should have power to purchase after 
21 years from the date of confirmation of the order, allowance being made 
or the goodwill of the undertaking; that the authority should bave the 
seme power at the end of 28 or 35 years from the date of the confirma- 
tion of the order ; and thatif the option to purchase were not exercised 
until after 42 years from that date, the purchase should be at a fair 
market value at that time, but without any addition in respeot cf 
compulsory purchase or of goodwill, or of any profits which may or 
might have been made from the undertaking, or any similar considera- 
tions. The maximum price of electricity supplied for lighting purposes 
is set out at 7d. per unit, and ot electricity supplied for power purposes at 
24d. per unit. The ares has been fired, and all cables and supply wires 
will be lsid underground, and where practicable under footpaths. Auy 
roads or paths dis:urbed by the compuny аге to be reinstated by the 
Ocuncil at the expense of the compsny—the cost to be calculated 
according to a schedule of prices to be agreed on. A clause is to be 
inserted in the provisional order providing for what is known as а 
“stand-by” supply in cases where householders have already an 
electric installation. The Council have sanctioned an agreement on 
these terms, reserving the right to make any other stipulations or con- 
ditions which may sppear necessary after the draft provisional order 
has been received and considered. | 


Battersea.—The Lighting Committee reported at Wedne:day's 
meeting receipt of a letter from the London Oounty Oouncil with 
reference to fires caused by short-circuits on cables, stating that they 
do not consider it necessary that immediate notification of all fires 
occurring in the borough should be given to the electricity department, 
but that it is the practice of the fire brigade to notify the Battersea 
electricity department without delay of any fires due to electricity or 
involving electric cables or apparatus that may occur in the borough. 
Two representatives were appointed to attend a conference at the 
County Hall on Nov. 20 in reference to the question of the supply of 
electricity in bulk. The accounts of the electricity undertaking during 
the year ended March 31 last showa great advance, and that after 
deducting all expenses a profit of £294. 174, 10d. has been made, 
There has been a considerable increase in the demand for electrical 
energy both for lighting and motive purposes, and a ma terial saving 
in the cost of working. When it is remembered that the repayment 
of the loans, which wae suspended for three years, began during the 
year in question, causing an increase in payments of £3,500, the 
results achieved are very gratifying. Ia connection with the accounts, 
the committee have considered a letter from the London County 
Ooun zil suggesting the establishment of a reserve or renewal fund in 
re electiio lighting undertaking, and they recommended that the 
Oounty Oouncil should be informed that whilst this Council are in 
favour of the views expreesed in their letter, they do not see their way 
to carry out the wishes of the County Council at this stage. The 
amount received for meter rents during the past year has been 
£62. 14s. 10d., as against the total receipts of £25 698. 6s 9d., aud 
having regard to the disproportion in the receipts for meters and the 
total receipts, and in consequence of complaints received, the charges 
for meter rents are to be abolished after the Michaelmas quarter read. 
ings of the meters have been taken. 


Hammersmith —The annual report of the borough electrical 
engineer upon the working of this department for the year ending 
March 31, 1905, states that during the year 520 consumers were con- 
nected and 212 disconnected, and there are now 1,577 consumers 
taking current from the mains, а net increase of 108 over the previous 
year. This ісосеазе is not quite so large as usual, the increase 
in equivalent 8.c.p. lamps connected being 6,859. The units sold 
рег 80. p. lamp connected have increased from 26 for the 12 
months ending March, 1904, to 22 for the year under review. 
During the year 2,948,633 units were sold, or 724,710 more than 


the previous 12 months, this increase being nearly double thet 
mentioned in my last year's report. Of the extra units sold 
414,601 were used for power pu poses; 146,175 were used 
for public lightiug ; 163,934 were used for private lighting. The 
maximum demand upon the generating station has risen from 1,596 kw. 
to 2,246 kw., which occurred during the period of the motorcar 
exhibition at Olympia. It is interesting to note that this maximum 
demand i: equivalent to the total output of all the plant installed at 
the generating station, thue showing that the plant has been well 
maintained s» as to be able to meet this demand. The question 
of efficiency of generation by means of this plant is snother 
matter. The ordinary maximum demand upon the station — 
2. e., excluding the period of the motorcar exhibition—was 2 068 kw., 
an inoreass of 472 kw. cver the previous year. The average 
price per unit sold for private supply is still decreasing, 
being only 2:943., against 3434, for the previous 12 months, 
a decresee of practically 4d. per unit. This is caused 
by the reductions obtained by several of the largest con- 
sumers under special contracts, and the extra consumption which 
these rates indu-ed. The ute of electricity for power purposes has osn- 
siderably advanced in Hammersmith. and there are now 180 motors 
of 1,207 h. p. convected to the circuite, an increase of 289 h. p. on 
leet year's figures. This increase is doubtless owing to the low 
price at which current is now supplied for power. I+ is interesting 
to note that the output of current used for power purpot o! for the 
year ending March, 1904 was 611,049 units, whereas for the year 
ending March 31, 1905, this figure has iocreased to 1,032 871 uuits. 
The charges for current remain tbe same as daring the Leer year, 
bat after September, 1905, the charge for current used for lighting 
will be reduced to a uniform rate of 31, per unit. It is anticipated that 
this reduction will induce a large number of residents to adopt elec- 
tricity for lighting purposes, and it is already having the desired 
effect, ав several of the present consumers have intimated their inten- 
tion to extend their installations. The statement of unit: generated 
and sold ів ae follows: quantity generated in Board of Trade units, 
3,456,570 ; sold—public lampe 472,906, private consamers 2,476, 727— 
total 2 948,655; quantity used on works. 456 306; total quantity 
accounted for, 3,404.939 ; quantity not accounted for, 51,651 ; numbér 
of public lamps, 223 arcs aud 63 Loftus; total maximum supply 
demanded, 2,426 kw. Ia conclusion, Mr. Bell mentions that the year 
in question has been the most sucessful since the commencement of 
the uudertiking. The expeoditure has been actually lese than for the 
year ending March, 19)4 whilst the revenue has inoreased by about 
£3 000. The net result is а profit of £5.282 on the year's working, 
which has been arrived at by improved and economical working of the 
plant, 

London County Couucil.—On Taesday t2nders were opened for the 
supply and delivery of steel conduotcr tee rails required in connection 
with the reconstruction of ce:tsia of the Council's tramways north of 
the Thames, These were referred to the committee concarned. It was 
agreed to lend the Hammersmith Borough Courcil £13,700 for electric 
light installetion. Sanction to borrow £991 for electric light installa- 
tions and street lightiog was given to the Woolwich Borough Ooanoil. 
The following important report was submitted by the Finance Com- 
mittee with regard to the Fulham loan noted in our last issue: ''We 
sabmittsd on Ost. 31, 1905, a recommendation that a loan of £25 000 
should be advanced to the Fulham Metropolitan Borough Oouncil for 
electric light inetallation, but the Oouacil postponed for one week the 
consideration of our recommeadation. Ia our report we stated 
that, in view of the uucertainty ae to the method of generating 
electrical energy in London in fature, we should have preferred 
that lerge works of extension of generating plant should not 
be undertaken by the borough councils at the рге езй time, but 
that, having regard to the fact that the work which formed 
the subject of the application had been commenced, we thought 
the lou should be granted. In support of the adoption of our 
recommendation without delay, we weuld state thet we under. 
stand thet the plant already installed is only joss sufficient to supply 
the estimated msximum demand duriog the coming winter, and it, 
therefore, appears necessary that au immediate addition shall be made 
to the existing generating plant. Under these circumstances we do 
not think that the Council should refuse to sanction the loan now 
under consideration. We may state that the proposal to supply to 
distributing authorities of electricity in bulk is receiving our careful 
consideration in connection with applications from local authorities for 
loans for electric lighting purposes. Should the Oouncil decide to 
grant the loan it would be convenient for it to be advanced 
without delay. We bave, therefore, included the amount in 
the list of proposed payments, and submit a recommendation 
as to the sealing of the order sanctioning the borrowing. The 
adoption of the recommendation will not, of course, be moved 
unless the Council decides t» grant the loan. We recommend that 
the seal of the Oouncil be affixed to an order (in duplicate) sanctioning 
the borrowiog by the Oouncil of the metropolitan borough of Falham 
of the sum ot £25,000 for the installation of the electric light within 
the borough, repsyment to be made within a period of 42 years.” 
This was agreed to after discussion. The Highways Committee 
reported that M-sirs. J, Westwood and O>., who had in acoordance 
wi h the resolution of July 28, 1903, erectad the steelwork required in 
connection with the first portion of the С eenw:ch electricity generat- 
ing station, had readered themeelves liable under the provisions of 
their contract to deduction by way of liquid ted damages in respect 
of delay in the completion of the work. The соп гасб price was 
£36,808. 14s. 6d., and, after making allowances for o«uses not within 
th» control of the contractors. it was computed that th» Council might 
claim ae damages a sum of £2,500 in all. Having very carefully con- 
sidered the matter, they had arrived at the conclusion that, in view 
of all the circumstances, a fair arrangement would be for the Council 
te retain a portion only of the £2 500 above referred to in respect of 
the delay occasioned. ‘They suggested, therefore, that £500 of the 
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£2,500 should be retained, and recommended коош. In ооппес. 
tion with the construction or reconstruction of the New Oross to 
Rushey Green tramways, the Battersea and Wandsworth lines, and 
the Vauxhall Bridge-road, etc., tramways, it will be necessary to 
supplement the switchgear at the existing sub-stations from which 
the lines will be worked. For this purpose sdditional low-tension 
feeder panels are to be provided at а cost of £850 at the New Oross, 
ЧЫ en e and Oastle, and Brixton sub-stations. Notices of intention 
to lay low-tension mains from the Oounty of London Supply Oo. in 
Green-lane and from the London Electric Supply Oo. across West- 
minster Bridge were approved. Similar notices from the St. Pancras 
and Islington Borough Oouncils were also received. 


PROVISIONAL PATENTS, 1905. 


Oct. 30. 

22037. Electric switch (two-way or more) for motor cyoles, 
cars, stationary combustion engines, and the like. 
William Andrew Ewbank and Frederick William Barnes, 
91, Moor-street, Earledon, Coventry. 

28061, Improvements in and oonnected with folding up 
telephone stations. Hermann Oppenheimer, 55, Redoross- 
street, Barbican, London. (Aktien-Ges, Mix und Genest, 
Ge?many.) 

Improved candlestick which can also be used for 
electric lighting. Ernest Brown, 55, Lant-sbreet, 
London. 

22088. Improvements in or connected with lifeguards on 
tramway vehicles either in oombination with 
sanding gear, magnetico or rheostatic brakes, or 
independently thereof. Mark Oummins, 8, Peel-terrace, 
Ohester - road, Old Trafford, Manchester. 

Improved methed of oontrolling lifts electrically. 
Edmond Meyer Tudor Boddam, 23, Savernake-road, 
London. 

Improvements in actuating devices for magneto- 
ignition apparatus, Magnetzünder- Gesellschaft Unter- 
berg und Oie., 322, High Holborn, London. (Date 
applied for under Patents Act, 1901, Feb. 28, 1905, 
being date of application in Germany.)  (Oomplete 
specification. ) 

Improvements in or relating to alternating-current 
distributing systems, Arthur Francis Berry, 46, 
Lincoln’s-inn-fielde, London. 

Improvements in the manufacture of magnetic 
materials, Robert Abbott Hadfield, 46, Lincoln’s-inn- 
fields, London. (Date applied for under Patents Aot, 
1901, Jane 8, 1905, being date of application in United 
States. (Oomplete specification. ) 

Improvements in electric arc lamps. William James 
Davy, 90, Chancery-lane, London. 


Ост. 31. 

Improvements in telephone receivers. James McMillan, 
65, Ohancery-lane, London. 

Improvements in braking polyphase induction motors. 
Rudolf Braun, Westinghouse-building, Strand, London. 

Electrical safety device against burglary. Eugenia 
Amadea d Urbino, 321, High Holborn, London. 

Improvements in contact apparatus for electrical 
igniters. Charles Aubrey Day. 321, High Holborn, 
London. (Fabrik Elektrischer Zunder, G. m. b. H., 
Germany.) 

Improvements in apparatus for oontrolling the supply 
of electrical energy from alternating-current eleotrio 
generators to alternating-ourrent electric motors. 
Robert Staftord McLeod, 34, Oastle-street, Liverpool. 

Improvements in systems of electrical distribution 
employing rectifiers. The British Thomson-Houston 
Company, Limited, 83, Oannon-street, London. (The 
General Electric Company, United States.) 

22262. Improvements in alternating-current dynamo-eleotrio 

machines. British Thomson - Houston Company, 85, 

(The General Electric Company, 


22119. 


22121. 


22199, 


22139. 


22132. 


22149. 
22195. 
22197. 


22198. 


22231. 


Oannon- street, London. 


United States.) 

22263. Self- testing safety codo for telegraphing and cabling. 
Oharles Judge Mitchell, 8,  OColborne.street, Toronto, 
Ontario, Canada, 

Nov. 1. 
Improved combination gear applicable for epooeds 
starting and lifting power and other electrical and 
mechanical purposes, William Henry Walter Lucy, 
28, Thornton-street, Brixton, London. 
29314, Improvements in or relating to the electrical produc- 
tion of heat for cooking and other purposes. 
Arthur Francis Berry, 46, Liucoln's.inn.fields, London. 

22334. A method of  auto-regulation fer dynamo-electrio 
generators aubject to fluctuations in speed. Henry 
Wright, Birkbeck Bank-obambers, Southampton-buildings, 
Ohancery-lane, London. 

22343. Improvements in transformers, reactances, and the 
like, The British Thomson-Houston Company. Limited, 
85, Oannon - street, London. (The General Electric 
Oompeny, United States.) 


= 


22349, Improvements in or connected with starting and 
driving mechanism suitable for use with gas-engines, 
electromotors, and other engines, Oharles Baxter, 37, 
Essex-street, Strand, London, 

Improvements in or relating to electric incandescence 
lamps with metallic filaments, William Phillips 
Thompson, 322, High Holborn, London. (Deutsche 
Gesglühlicht Aktien-Ges. (Auerges) Germany,) (Complete 
specification.) 

92357. Au improved electric signalling system for railways. 

A. Gardiner, 40, Ohancery-lane, London. 


Nov. 2. 


22404. Improvements in electric incandescent lamps. Harry 
King, Seymour Villa, West Bridgeford, Nottingham. 
Au improved form of electromagnetic mechanism for 
giving a signal, actuating a switch or the liko 
under certain predetermined oonditions of current 
flow in an electric ciroult or oiroutts. Henry 
Pierson, the Westinghouse Patent Bureau, Westinghouse- 
building, Norfolk .street, Strand, London. 
Improvements in electrical measuring instruments, 
Oharles Alfred West, 18, Southampton-buildings, Ohancery- 
lane, London. 
Nov. 3. 


Improvements in electrodes. Mataichi Yasada, Fife 
House, Kingston-on-Thames, (Date applied for under 
Patents Act, 1901, Jan. 21, 1905, being date of appli- 
cation in United States. (Oomplete specitication.) 

An improvement in and relating to electric lighting. 
John Bolton, 2, Maygrove-road, West Hampstead, London. 

.An improved weatherproof combined watch-holder 
and electric light for use on motor and other 
vehicles, tho same being applicable for holding a 
speedometer, mileometer, or tho like. Arthur Thomas 
Hawkes, 306, High Holborn, London. 

Apparatus for wireless transmission of telegraphic, 
telephonic and autographio messages by Hertzian 
waves. Gregorio Pansa, 7, Southampton - buildings, 
Ohancery-lane, London. (Date applied for under Patents 
Act, 1901, Nov. 4, 1904, being date of application in 
France.) (Oomplete specification. ) 

. Improvemonts in self-acting load resistance for the 

comparison or standardisation of current tension 

and effects, Martin Kallmarn, Passauerstrasse 1, Berlin, 


Germany. Е i 
ov, 4. 


23578. Improvements in connection with trolley heads 
employed upon electrically - propelled vehicles, 
Maurice Paterson McLarea, 15, Hart-street, Edinburgh. 

Improvements in  eleotrio switches. The  Electrio 
Igoition Company. Limited, and Frederick Herold Hall, 
24, Temple.row, Birmingham. (Oomplete specification.) 

22616. Au improved electrical circuit-closing device operated 
by the depression of the rail on railways or 
tramways. John Francis Dineen, 4, South - street, 
Finabury, London. 

Improvements in and relating to apparatus for 
heating iridium filaments for incandescent lamps. 
Robert Jacob Giilcher, 231, Strand, London. 

. Improvements in and relating to electric meters, 
The British Thomson-Houston Oompany, Limited, and 
Frank Holden, 83, Oannon-street, London. 

22622. Improvements in electric switches, Frederick Millington 

and Albert Hugh Maller, 322, High Holborn, London. 


22419. 


292031. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Nov. 23. 


1904. 

23958. Telegraphic and other 
Armstrong and Orling. 

24699. Electric motor oontrol and apparatus therefor. 
British Thomson-Houston Company, Limited. (General 
Electrio Oompany.) 

25386. Single phase commutation electric motors. 
Zweigbergk. 

26290. Control of alternating-current motors and apparatus 
therefor, British Thomson-Houston Company, Limited. 
(General Electric Company.) 

26391. Mechanism for use in conjunction with apparatus for 
utilising electromagnetic or Hertzian waves. Smith. 

27683 Instruments for the measurement of wave lengths in 
wireless telegraphy. Fleming. 

28749. Telephones for the use moro particularly of divers, 
Lacey and Holman. 

29057. Electrio insulation, Meirowsky. 

29065. Electric dry batteries, Butler. 

29074. Metal reflectors for use with electric lanterns, 

29377. Fuses for electrical oircuits, Field, 
Limited. 

20448, Arc lamps,  Konitzer. 


transmitting apparatus, 


von 


Rey. 
aud Ferranti 
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1905. 

1563, Eleotrical measuring instruments, Field. 

1891. Contact breakers of induction coils. Codd. 

2030. Method and means for eliminating or reducing the 
influence of disturbing currents on  telophono 
circuits. Jacobs, 

9347. Switch apparatus for ocoin-freed electricity meters. 
Tourtel. 

5149, Telephone and like transmitters Ontmore. 

9991. Electric switches.  E'ectric Ignition Oompavy, Lim ted, 
ard Hal). 

110364. Alternating-current measuring machines. Conrad ad 
Bradshaw. (Date applied for under  Ioternationel 
Convention, May 27, 1904) (Originally included in 
No. 11,036, 1906.) 

110865, Alternating-current measuring instruments. Conrad 
and Bradshaw. (Date applied for ur der International 
Convention, May 27, 1904) (Originally iocluted in 
11,036, 1905.) 

11702. Dynamo-electrio machines. British Thomson. Houston 
Company, Limited. (General Electric Company.) 

12424 Electric telegraphy. Kitece. 

13003. Electric elock and alarm systems. Ruch and 
Gondolf. 

130934. Electric drills. Boult. (Duutley) (Date appliel for 
under Rale 6, Patents Rules, 1905, June 24, 1906.) 

14063. Contral battery telephone transmitters. Scales. 

16772 Connection or eleotric coupling boxes for electric 
cranes or other electrically -operated machines 
Siemens Bros, snd Oo., Limited, and Huddleston. 

20371. Apparatus for sound transmission by means of 
eleotrically-produced light and heat rays. Siemers 
ie ane i Limited. (Siemens - Schuctertwirke 

. m. b. H. 


COMPANIES' STOCK AND SHARE LIST. 


Name, xcu Last price. 


Commercial and Industrial.— £ £ 


Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 .. 8-4 
Aron Electricity Meter, 6 p.c. Cum. Pref. Sbares, 1-125, 000 i An 


British Insulated and Helsby Cables, Ord., 1-100,000...... 6 .. 63 
6 per cent. Cum. Pref., 1-100,000 ........... .... 5 53-61 
4) per cent. Mortgage Debentures 100 .. 103-106 


British Thomson-Houston Co., 44 per cent. 1st Mort, Deb. 100 


Ä JJ ͤ ЫЬ 98-100 
British W 'estinghouse Elec. and Manuf. 6 рег cent. Pief., 
215,001-515,000 ...................................... 5 .. 24-28 
4 рег cent. Mortgage Debenture Stock .......... 100 85-89 
Brush Electrical Engineering, Ordinary, Noe. 1-105,731 .. 2 .. 4-3 
Non. Cum., 6 per cent. Pref. .................... 2 o 14-13 
44 per cent. lst Debenture Stock ...............- 100 .. 97 
44 per cent. 2nd Debenture Stock................ 100 78-81 
Callender's Cable, Ређепіцагеѕ............................ 100 ., 109-111 
Mk „ „ЖР 11-12х4 
5 per cent. Pre. 5 .. 58-5 
Crompton and Со. .................................-.... 3 щі 
5 per cent. Debenturessssssss ͥ 100 .. 94.99 p. c. 
Edison and Swan United, A" Shares, 1-99,261 .......... 3" y 
** А” Shares, 01-017, 139 ..... +. 5 2 
5 per cent. Debent ureee s 10 .. 929 
4 per cent. Deb. Stock, Red. .................... 100 85 90 
Electric Construction, Nos. 1 to Hach 88 ? .. 8-4 
7 per cent. Cumuiative Pref. .................... 2 .. lj 
4 per cent. Perp. 1st Mort Deb. ................ 100 94-9> 
Ferranti Limited, 5 per cent. lst Mort. Deb. Stock, Red. En .. 90.93 
General Electric Company (1900), 5 per cent. Cum. Pret... .. 94-10 
4 per cent. 1st Mort. Deb. Stock 100 .. 86100 
W. T. Henley's Telegraph Works, Ordinary .............. 6 . 1213 
4) per cent. Preference.......................... ô .. : 
44 per cent. Debentures ........................ 100 .. 109-111 
India Rubber, Gutta Percba, and Telegraph Works ...... 10 .. 154164 
4 per cent. Debentureess eee 100 .. 399102 
Parker, Thos., Limited, Ordinary ........................ 10 .. 10-104 
Telegraph Construction and Maintenance. 18 .. 33 35 
5 per cent. Bonds .............................. 100 .. 102-104 
Eleetrie Lighting and Supply.— 
Bournemouth and Poole, Ordinary ...................... 10 .. 24-123 
44 per cent. Cum. Pref., 7.501-15,000 ............ 10 .. 103-108 
6 per cent. Cum. Second Pref., 15, 001-22900 .... 10 .. 113-12) 
——- 44 per cent. Debenture Stock, R Кей............... 100 .. 107-109 
Bromley (Kent) Electric Light and Power C(oOo 5 .. 9-53 
4 per cent. 1st Debenture Stock, Red. .......... 100 .. (21(5xd 
Brompton and Kensington, Ordinary ........... ........ 5 9,-10 
б тре cone Preference ae Mas id xm : ja "t a 
alcutta са с Su orp., Ordinary, Nos. is . 
Nos. 001-80, 800 НОНРО ы Мыр Л died 0 5 .. 9 
Cambridge Ere Supply Company, £10 Ord.  ........ 8 .. 1241 


Central Electric Supply, 4 per cent. Guar. Deb. Stock .... 100 .. 105.108 
Charing Cross, West End, and City Electric Supply, Ord., 


%% JAA RET D v dd ОГ б a 7-74 
— — 4, per cent. Cum. Pref., 1-80,000 ................ 5 .. 51- 
—— — 4 per cent. Debenture Stock, CVV»ꝛ PUNK 103-105 
“City Undertaking,” 1908 40,00 с. аш Pref., 1-40,000 5 5 43-5 
ditto 001-80,000.......... Ds sa 4-5 
Chelsea Electricity Suppl. . 9 .. 586 
44 percent. Debentures ........................ 100 .. 110-112 
City of London, Ordinar i. 10 .. 12-1 
6 per cent. Cumulative Pref..................... 10 .. 135-14 
5 per cent. Debenture Stock .................... 0 .. IA- 
44 per cent. 2nd Deb. Stk. Prov. Certs. (all pd.).. .. 104.106 
County of London меен Supply, Ordinary ............ B^ ES 91-104 
6 per cent. Cum. Pref. .......................... 10 .. 19 
44 per cent. Debentures Prov. Certs. All pd. Rd. 100 .. 111-1 
——— 444 per cent. 2nd Debentures Prov. Certe. ........ 100 .. 102-104 
Bdmundeons’ Electricity Corporation, Ordinary, 1-50,000.. 5 5 53-6 
—— — 6 per cent. Cum. Рге?, .......................... 5 .. 6-64 xd 
—— 44 per cent. First Mort. ooo 100 . 10911 


Electric Lt. & Traction Co. of Aust. сн, 5000 5 ww 3 
—— 5 per cent. Debenture Stock, Red. bosco ИО ce 90 


Name. Ek Last price 
£ £ 
ocu Electric Supply, Ord. Nos. 1-10,000 .......... 5 . 54-58 
per cont. First Deb. Stock, Red -nere 100 .. 100-105 
Havana Ве со EI // era ⁵³ð ir nn ноа 10 .. 94-104 
Hove Electric Lighting, Ord.. 1-13,000 .... e. еее 6 .. 84-88 
Isle of Wight Elec. Lt. and Pwr. a4 p. „с. Pb. Stk. Rd. 100 93-102 xd 
lie Electric Power and Lig ting, 6 per cent. Cum. 
meni ß eisiea .. 19/16-1 1/16 
Kensington & Kni patie Elec. Lt., Ord., 1-21,000 . 5 . 1112 
Kensington and Kuightabridge and Notting Hill, 4 per 
cent. Debenture Stock Re ........................ 100 .. 98-101 
Kidderminster and Dist. Elec. Lighting and Traction, Pre 10 93-104 
London Electric, Ordinarrůůůů . ͥ ̃ð S sv 1 35 
per cent. Prei 8 .. b 
4 per cent. 1st Mo Debenture Stock, Red... 100 .. 993 
Metropolitan Ordinary, 100,001-300,000 .. ............... 5 .. 10-10 
44 per cent. Kirst 1 Debenture Stock.. . 100 109-11 
45 per cent. Cam. Pref. ........................ 5 .. 99505 
34 per cent. Mo e Debenture, Red........... 100 .. ‚102 
Midland Electric Power Dís., 44 p.c. 1st Mort. Deb. — .. 101-103 po, 
Newcastle-upon-Tyne Bloctrle Supply, Ordinary, 1-57,0- 9 5 ; 9.85 
— MÀ O., ee od) ee ee өө ee 
5 per cent. Pref., / AA ое вее 5 .. 64 
do., 57,0 0-75,0. К сексы: 5 64-63 
Notting Hill Electric Lighting dra hat acest ipud wa NI RR KR 10 14-15 
—— - per cent. First Mort. Debs. Nos. 1-500 (Reg.) . 100 98 1C0 
Oxford Electric, Ordinary, 1-96 and 40-14,510 ............ 63 63 
4 per cent. Debenture Stock .................... 100 100-102 
Royal Electrical Company of Montreal, 44 per cent. First 
Shares Mortgage Debentures ...................... 100 .. 100-103 
Smithfield Markets Electric Supply, Ord. 1-12,000 ...... 6 .. 2-24 
—— 4 per cent. Debenture Stock .................... 100 .. 7640 
South London, Ordinary ....................... “ B 34 
South Metropolitan Electric Light and Power, Ord. 1 .. 13/1 KRA 
— 7 per cent. Cum. Pref. .......................... 1 ..1 а 145 00 5 
44 per cent. Ist Mort. Deb....................... 100 .. 
Ditto, June, 1904 .............................. — 
St. James's and Pall Mall, Ordinary, 101-20,080 .......... 5 15 E 
—— — 7 per cent. Рге!................................. 5 88 180 
— 34 per cent. Deb. ............ . 100 £81 
Urban Electric Supply Co., Or inary, 8-50-007 .......... 8 as 44-43 
5 per cent. Cumulative Preference, 50,001-80,000 5 
Westminster, Ordlnaea¶aVaau rr 5 . 12 
5 per cent. Cum. Pref., 110, lol-138. 251. 8 ds 1 
Electric Tramways.— 
Anglo-Argentine, 54 per cent Cum. Pref., 1-260,007 ...... р pad 
CCC КОГОЛ ККК ГТ U 
Permanent 6 per cent. Debenture Stock, 1888. . 100 141-144 
Auckland Elec. Trams., 5 p.c. 1st Mor. Deb. Stk., Red. .... 100 105-107 
Barcelona Tramways. Ord., 20:00055 енеке сенен 10 133-144 
5 per cent. Cum. Pref. Shares, 1-10,000 .......... 10 9,-10 
5 per cent. Deb., Red., 1-600 .................... 100 98-101 
———— 44 per cent. Red. Deb. Stock ... ................ 100 97-102 
Bath Elec. Tramways, Ld., Pref. Ord. Sha., 75,001-150,606.. 1 /16-1 
5 per cent, Cum. Pref. Shares, 1-59,394 .......... l .. 15/16-11/6 
Blackpool and Fleetwood Tramroad .................... 10 138 
Brisbane Tramway Invest., Ord , 1-75.000 ................ 5 -14 
5 per cent. Cum. Pref., Nos. | 1-75,000 ............ 5 33-4 
44 per cent. Deb. Stk , ' ked., Prov. Certs. all pd.. 100 99- 
British Columbia Electric Railway Co., Ord. Def. ........ 100 124-127 xd 
— ОГА: Preheat ааа a seats cased 100 111-114 
— 5 per cent. Cum. Perpetual Pref. Stock.......... 100 106-109 
4, per cent. lst Mt. Debs., Nos. 1-6, 250, ‘ot Bad each 40 ..103-105 p.c. xd 
44 per cent. Vancouver Power Deb... 100 102-105 
British Electric Traction, Ord. 1-300,000 & 60,001-90, 000 .. 10 93-104 
6 per cent. Cm. Pf., 50,001-00,000 ................ 10 11-114 
—— —- per cent. Pe tual Debenture Stock  ........ 100 120-122 
44 per cent. 2ad Deb. Stock ...................... 100 .. 98-100 xd 
Buenos Ayres and Belgrano Тгашв........................ 5 ..511/16-5 15/16 
——— '* A" 6 per cent. Cm. Pf., 1-40,000................ 5 ..511/16-5 6 
' B" 6 per cent. Cm. Pf., ET eee re 9. 5 
5 per cent. Deb. Stock, V 100 .. 1061 
Prov. Cert., all paid ............................ 100 .. 102-106 
Buenos Ayres Electric Trams., 5 p.c. Deb, Stk., Red. .... 100 .. 98-100 
Calcutta Tramways, 1-102268 ............................ 5 .. 94-9 
44 per cent. lst Deb. Stock, Red. ................ 100 .. 107-1 
Cape Electric Tramways, Nos. 1-480, ß 1 1-11 
City of Birmingham Tramways, 5 per cent. Cum. Pref. .... 5 43 
4 per cent. lst Mortgage Deb., 1-3000 (ao ) xut ibas 100 100-103 
Colombo Electric Tramways and Lighting, 5 per cent, 1st 
Mo Debenture Stock, Red. .................... 100 101-103 xd 
Cork Electric Tramway and Lighting Co., Ordinary ...... 10 .. 154-14} 
——— 6 per cent. Cum. Pref. .......................... 10 15-16 
4 per cent, Debentures .......................... 100 100-102 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 ...... 10 134-144 
6 per cent. Pref., Nos. within 1-50, (o. 10 15-16 
3. per cent. Mort. Debs. , 1-5,000 Red. ............ 100 94-97 
Imperial Tramways, Ordinary ....................... . all 18-19 
6 per cent. Cum. Ргеї. .......................... al .. 14-144 
4, per cent, Deb. Stock .......................... 100 108-110 
Isle of Thanet Electric Ae and Lighting, 5 per c. 
am. f., Nos. 50,001-60,000 ........................ 8 21.2 
— -— 4 per cae lst Mt. Pb. Stock, Red. .............. 100 83 
Kidderminster and 895 Lighting and Traction, Pref... 8 3 
London United Trys. (1901), 5 per cent. Cum. Pref......... 10 93- 0r 
— per cent. Ist Mt. Db. Stock, Red. .............. 100 100-1 
Madras Elec. Trams. (1904), 5 per cent. Deb. Stk, Rd. .... 100 .. 103-105 
Metropolitan Elec. Trams., Defd., 1,000,001-1 314 ,016 . 1 .. 7/32/32 
——5 ape cent, Cum. Pref., 500 ,001-1,000,000 T" 1... 1-1 1/16 
r cent. Deb. Stock, JC 1 .. 166-106 
Milwaukes ectric Rail and Ligh 0018,00 50-ут Cons. 
Mort. Bonds, 1926, 1-5,500 and 7,001-8,000 ............ $1,000 .. 104-106 
Montreal Street Rail, Sterling 5 per cent. (Mort.) Deb., 
, ß eee ue ee See ee .. 101-104 
— — "Sterling 44 per cent. Deb., 1922, 601-2,000 ........ 100 .. 102-104 
New General Traction, 6 per cent. Cum. Pref., 1-10, O00 and 
Nor ,... Юе анана es — 4-14 
Oldham, Ashton, and Hyde Tramway, Ordinary .......... 10 12 
5 per cent. Cum. Ргеї. ......................... 10. 89i 
Perth Elec. Tramways (W. A.), 5 N en n 1 ME Deb. Sk... 100 .. 1041 
Potteries Electric Traction, -40,000........ 10 83-94 
5 per cent. Cum. Pref., l. 10,00 VVV 10 
44 per cent. Debenture Stock .................... 100 .. 105-106 
South Lancashire Electric Traction and Power Company— 
£250,000 Ordinary .............................. S 1 
£101, 122 6 per cent. Preference .................. ; en 1 
— — £597,170 44 per cent. Debenture Stock ........ 100p.c. .. 100 p. o. 
Eleetrie Railways.— 
Central London, Ordinary ................. ee . . 100 .. 91-93 
4 per cent. me ER . 100 .. 101-103 
J ОГЛАН 100 .. 83-86 
— — p.c. Deb. Stock TO Script Certa., fully paid).. 100 .. 110-112 
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Name. Amount 
pad, 
City and South London, Consolidated Ordinary .......... 100 
—— — 4 per cent, Debenture Stock .................... 100 
5 per cent. Pref. Stack 9! l 100 
—— ›з i „ 7 (P 100 
—— M К уз. UE: cios acad etre КЫЛАЛЫ 100 
Liverpoo! Overhead, 5 per cent. Pref. .................... 10 
— — Ordinary, 1-50,000................................ 
——— per cent Mortgage robeutures, Red., 1-1,700., - 
Underground Electric Railways of London, 5 per cent. 
Profit-Sharing Secured Nut es — 
Waterloo and City, O.dinary ............................ 100 


Telephones. — 
National Telephone, Preferred 
rred Stock 


e 


— 4 


€9»236090€c€09060062500€0062950€0909022090752€09292099*9 


——— 6 per cent. Cum. First Pref. 
——— per cent, Cum. Second Pref. 
——— 5 per cent. Non. Cum. Third Pref 
—— — 34 per cent. Deb. Stock, Red. 
per cent. Deb. Stock. Red. 
Oriental Telephone and Electric Company 
— 6 per cent. Cum. Pref. 


Name. 


eens 6 „% „%½ß3ö % % % „% „% „% %6—ĩul eee 


5952 „„ „„ „„ „ „„ 


1111-1124 
1061-1073 


. 1815 


1. M 
1 ..153/16-1 5/16 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Traffic Returns for 


Line. = 
Ending 
Aberdeen Corporation .........- Nov. 4 
Ayr Corporation » 4 


Barking Crnoration............ 
Birkeuuecad C тр ration 


= C 


Birmingham C :rporation 
Blacaburn C orp ration 


Blackpool Corporation .......... 
Blackyool- Fleetwood Trams. .. .. 
Bolton Согрогайоп ............ 
Bournemouth Curporatiou 


Bradford Corporation 
Brighton Corp ration 


Bristol Tramway Company...... 
Burnley Сор ration. 


Burton Corporation 
Cardiff Corporation 


Carlisle Tramways Company .... 
Central London Railway ........ 


S. z: 
№ 
T ao On эс CP кол PN — 


оо еее оә о эге э ө 


City and Sonth London Railway. 
Colchester Corporation 


Cork E. T and L Company ... 
Darwen Corporation 


«еге э о ое 


Dover Corporation . 
Dublin and Lucan Electric Ry... 


Dublin U. T., electric cars 
Dublin 8. istrict, blectric .... 


Dundee City Tramways 
East Ham Corporation.......... 


Glasgow Corporation............ 
Gloucester Corporation ........ 
Halifax Corporation 
Huddersfield Curporatiou 


Hull Corporation 
Ilford Corpor tion .............. 


Ikeston Corporation............ 
Kirkcaldy Corporation .......... 


Leeds Corporation 
Leicester Curporation 


Liverpool Corporation 
Liverpool Overhead Railway .... 


«э ео э о э э а» 


London County Conncil 
Lowestoft Corporation .......... 


Maidstone Corpora’ ion 
Manchester Corporation ih 
Metropolitan Dist: ict Rallway..' ,, 


Metropolitan Railway .......... ui 
Nelson Corporation 
Newcastie-un-Tyne Curporation..| ,, 


ee ое а о э эө ө э ee 


Newport (Mon.) Corporation .... 
Oldham Corporation „ 5 


Portsmouth С poration ........ , 4 
Reading Corporation 


Rochdale Corporation .......... Nov. 4 
Rotherham Corporation 2 


Salford Corporation 
Scarborough Tram ways Co. 


Sheffield Corporation 
Southampton Corporation 


Southend-on-Rea Corporation 
stock port Corporation 


gunderland Corporation ........ "Nov. 5 
Swindon Corporation .......... ert. 18 
Wallasey U. D MOGOGœ.. . Nov. 4 
Warrington Corporation 


West Ham Corporation 
Wolverhampton Corporation. 


—— ———— 


week. 


э. | 1904. |же | 


1.279 
181 


29 
96 


5,841 
795 
821 
705 

15,799 

1,313 

2,195 
108 
WS 


5,546 
1 974 


10 222 
1.340 


11 524 
165 


1 
1,20? 

107 
1,021 


reg 
854 


A0 
534 


1/91 
872 


3 926 
854 


4,659 
vod 
310 

1.857 


171 
6.853 


2,801 


Miles of 
шеме or single track Accounts for past year. | Cost 
tomes: open. por 
E Че ылы ы Receipts per ' сяг 
Current Total | P 
1905. | 1904. 0 assengers Car miles | Pas- | Car Nile of mul 
year. | 904. | Ending |-eceipte| carried. run. enger mile. | track. | Е 
М t g qa. | 8 ja 
+ 48 — | 254 2 | May 31| 64,071 | 15,530,351 | 1,379,723 098 1114 | 2,512 | 6-45 
= 8 8 „ 15 14,328 3.316 380 353,945 1 971 | 1,830 | 516 
E — 1:33/ — - = x L = 25 = = 
- 34| — 697 |2353| 235 | March 31| 55,025 | 11,145,531 | 1,309,903 |118 |1008 | 2338b| 603 
+ V| — 2| 2 i 17.133 | 4,799,798 | 265525 | 85 |145 | 8856 | — 
+ 34| + 1.003 24 | 24 " 25 48,875 | 8,661,720 '955 !135 |1189 | 205» | 744 
- 10 - 174 | 17, „ 3| — = 2 E We — | — 
- 85|- 1,014 | 163 16) | Dec. 3 31.846 | 2,325677 | 579,264 ,3528 [1319 | — 727 
+ 147 + 2,237 | 40 | 38 | March 31| 95 765 | 20,205,196 | 2,161,130 |113 10 63 
+ 467 + 8,116 16 82 1682 „ 31| 55,276 | 10,058,288 | 1.121.623 1 32 [1185 3.225 119 
E, NR e5 | 77 31|230,085 | 47,108,000 | 5,055,392. |11172 10 977 
- (E) D) Ы L] , е 2 2.396 =- 
- 551+ 16| 9| 9 „ 31 50,553 | 11,321,160 | 1'152,828 11:06 |1048 | 2,914:8| 8014 
+ 5| = 514 | 5! Dec. 31/259,799 | 45,312,373 | 6,127,135 | — | — — | — 
+ 103} —  [1060|10 dun $i — "S “шш 1:32 1046 | 2,768 | 818 
- 35 — 1,29) | | 8i „ 3117.95 | 3.878 269 | 454,082 107 9 21 
+ 87 | 25 — | „ 310112,209 | 29,133,363 | 2,770,049 1 12 | 9°72 3.0 944 
- 8|- '48| 85| 85, Dec 51 10,713 | 2,935500! | 259,756 714 ; 
7 ` , , D. Ка са 18 
+ 6:| 1.208 6 6 | „ 31/347,588 | 44,875,547. | 1,281,214 |186 65 10 57.851 |35 80 
+ 2331 — 7 6} 61 „ ss — — — en = = — 
= os 7 7 X TEM ж» E 22 = => 
— 45|4 675 | 154 | 154. „ 31 24,895 | 5,814,376 | 882,256 
SIEDS] 7A) 7A, maral E 2 „F550 
8 |. = 4| 4 „ 31 11,250 | 2,853,200 281.43 | 94 |949 | 2,500 | — 
= b|- 12% 6| 63| Dec 3 6.358 402,511 | 110,738 |379 [1578 2.942 7:35 
- 915 
— 43 — 47 | 46 „ 310257, 89 | 59,050,949 | 7,077,372 |12: |907 | 5,691 | 555 
+ 107 — 2^ 2* May 15| 44,695 | 1',611,525 933 005 ay | 1-49 15 1 715 
e 17% = 23 | 23 | March 31 36,652 | 13,089,658 | 863816 | 6% | 0-18 2.880 679 
e 870| 417,1134 ма из, May 311756,480 |195,767,519 |17,9 .5,595 | — 012 — | — 
эз = 35; | 33 | March 31 74,019 | 17,849,642 | 1,550,707. | — (11-88 
+ 130] + 1,372 | 35 35 „ 31] 69,938 | 12,838,150 | 1,666262. 1124 | 9-71 1.5 = 
+ 3 + 58 | 27 10 „ 310 12,651 27, 102,921 [ 2,9:0,693 |1 929 — 522 
8 — 795 — | 9 - = = = "TEM p 
23 — 7|| 74| May 15 12,201 | 3,632,855 | 452,56 775 |619] — 7649 
+ 185 + 3,858 | 89 | 89 | March 25/298, 233 | 64,223,656 | 7,1-10%8 (10 |t = 
+ 293 — 42 | — Dec. 31| 26,011 | 12,039,252 1.225,07 879 = 482 
+ 45| — |105 | 103 „ 31547,6625 {116,642,663 |12 166.419 | — | — | — ы 
- 146| - 1,272Һ| 657| 657| June 50! 8,302 | 11,171,865 | 1,024,275 xp, жє [рш 
+ 72| +5240 | | — 25 = = т кы ee 2 = 
+ 15 — 6 53 Sept. 50 14,511 | 3,128,867 | 359,435 |108 |968 | 2, 6:48 
- 99 . 22 2 = 4,730 | 850,121 | 112227 |133 |10135 
+ &51| 416,415 | 149 | : iue [és 
BELLE 1314 | March 311651,956 [126,900,875 1412544 |119 |1075 | 4299 | 699 
+ pe %% mM — | — | — _ n | 
+ 21+ 4) — 22 31 6,159 | 1,992,647 | 206358 | 8: 714 | $2533, — 
+ 223| + 3605 | 50 | 45 | X BSLBAS | 43,069,954 4. 35,182 |17 10 88 $957 | 701 
ы m 32 | 32 ү 5 = = "Auc. ышы „н шы 
+ — — 8 5 5 65,553 | 13,466,245 | 1 50% 740 116 11045 | 1.886 | — 
#19] 9 „ 351, 95,702 | 19,625,323 . 
18; — 388 — 383 „ a — е V 
+ 42 22 62 4 31| 14,881 | 2837,10 | 396,517 124 | 9-24 
?9 » U 1) 1,1 
+, a 94 | 73| „ 31 28,555 5951472 | 593, 107 |955 1612 149 
+ 15 — 10} "E. 51214,111 | 39,213,560 | 4,884,570 128 1029 — - 
+ 17% + 7,071 | 653 | 52) 25 240.555 | 63,952 283 | 6,043870 | 903 
| " 240, | : 9.543 3,6 4 
+ B|- 458 — | 18 „ 31| 49,365 | 9,299,772 | 1,108,39 1 7 110? m "Pu 
— — 8 . == = = qe = = 
+ 2| — — 100 „ d = == = * = = 
+ 70| + 1,15: | 20 20 31 64.858 | 15,364,463 | 1,495,685 1 003 10 3^ 
, 5 L] D , * m 6: 
— — — | 4| , 31 4.857 | 1,315,757 103,751 |087 1158 1.571 xi 
+ 20 + 669 1185 10 5 31| 38,768 | 7,412881 | 778851 1 30 1194 3 i 
, к [] . U і 
= — Ге = „ 31 17,057 | 4418225 | 403,363 | — | 985 = e 
+ 80| — 4 |862| „ 3 — \ 15,773,742 | 1,237,165 | — | — | — 
2 ЗЕ - Hn „ 31) 36,057 | 7,656,786 | 809, — 10-898 
a Train mile. b Per mile of single track. — ÀHalf.years figures, 


* Including steam trains. {And 98 miles of interlacing track. 
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“The Paving of Roadways.” А paper will be read in 
March, 1906, by Mr. S. Sudworth “Оп the Upkeep of 
Tramway Electric Motors,” the date of which will be 
announced later. The Society of Motor Manufacturers 
and Traders have invited the members to visit the exbibi- 
tion at Olympia at noon on Nov. 21. The long deferred 
conference at the Board of Trade, when a joint statement 
was submitted by representatives of the three tramways 
associations, took place on Nov. 1, and a fall report of this 
meeting will appear in due course. 


Submarine Signalling. — The Cunard Steamship 
Company have already five of their North Atlantic 
steamers fitted with the submarine signalling apparatur, 
and we understand that the “Carmania,” the largest 
turbine-driven steamer in the world, and the first to run 
between Europe and the United States, will also be 
possessed of an equipment. Trials have been made on 
board the German steamer “ Deutschland," from which the 
bell at the Outer Weser lightship was located at a distance 
of five nautical miles, while the noise made by the propeller 
of a large passing steamer was distinctly heard at а distance 
of 1j miles, though the ‘Deutechland” was steaming 
19 knots. This latter fact, says Lloyds, is very important, 
and should be of great assistance to navigation in foggy 
weather. 

Electricity in Mines.—Higher education in mining 
continues to engross the attention of the Notts and Derby- 
shire Education Committees, the Midland Counties Iustitu- 
tion of Engineers, and the Midland branch of the Nation al 
Association of Colliery Managers, under whose collective 
auspices a lenture was delivered in the large theatre cf 
Nottingham University College on Saturday last by Mr. 
W. C. Mountain, who, in the course of his remarks, gave 
a general explanation of the electrical unite used in practice, 
formule for ascertaining losses in cables, current necessary 
for transmitting power at different voltages, a description 
of generating machinery suitable for colliery requiremente, 
and of electric winding plante at present in use, illustrated 
by photographs of Continental and English installationr, 
and ventilation by means of electric fans. In conclusior, 
he said that it would not pay to put in electric winding. 
The Chairman, in proposing a vote of thanks to the lecturer, 
said the information afforded was corroborated by a mining 
engineer, who stated, after going very oritically into the 
question in Germany, he came to the conclusion that 
electric winding, from an economical point of view, was 
not adaptable to conditions here. We disagree with both 
of these experte, and leave the decision as to which is right 
for time to prove. 


Electric Locomotives.—Extenslve tests are being 
made with a view to ascertaining the relative merits of 
electricity and steam as motive power for railways, and 
the trials recently concluded in New York have conclusively 
determined the superiority of the former over the latter. 
In a competitive test an electric locomotive easily out- 
distanced a steam-propelled train, the load of each being 
equal. A New York Central locomotive, built by the 
General Electric Company and the American Locomotive 
Company, is now being tested at the Schenectady experi- 
mental track, and recently completed the firet half of the 
50,000-mile test to which it was subjected. The motors 
on the locomotive are at the present day those with which 
the test began ; the commutators are perfectly smooth, the 
brushes having run the 25,000 miles with a wear of only 
jin, and appear quite capable of completing the second 
half of the distance. Daring these tests the locomotive 
has been in service regardless of weather, and a speed of 
85 miles an hour has been indicated. The total cost of all 
repairs on the locomotive, excluding injary caused when 


The Electrical Standardising Iustitution.—Prof. 
C. A. Carus-Wilson, М.А, M. I. E. E., commenced a special 
course of lectures to the senior students of this institution 
yesterday upon Direct-Carrent Motor Construction." 
The lectures will be delivered on every subsequent Monday 
and Thursday for the remainder of the term. 


Northampton Institute Engineering Society.— 
This society has just been formed by the students connected 
with the Northampton Institute. The first meeting will be 
held on Saturday, Nov. 18, at the institute, when a paper 
will be read by Mr. S. M. Hills on A Comparison between 
Gas and Electricity in regard to their use as illuminants.“ 
Dr. R. Mullineux Walmsley will take the chair at 7.30 p.m. 


Electrical Navigation.—Experiments were recently 
carried out in Bilbao Harbour by Senor Torres Quevedo 
with a view to ascertaining the possibility of maritime 
navigation by means of power transmitted by Hertzian 
waves. The propellers of a boat were worked in the 
harbour by electric waves transmitted without wires. The 


inventor considers it feasible to apply bis system to special 
navigation. 


Junior Institution of Engineers.—As the annual 
dinner of the Institution of Electrical Engineers has been 
fixed for Friday, Dec. 8, it has been decided to postpone 
the reading of the paper on “ Electrical Mains for Power 
. Transmission Work," by Prof. John T. Morrie, M LEE, to 
the following Friday, Dec. 15. In connection with the 
paper a visit has been arranged to the works of Messrs. 
- ohnson and Phillips at Charlton for Saturday morning, 

ec. 16. 


Wireless Telegraphy.—From particulars to hand 
relative to the working of the Marconi wireless telegraphy 
on the в.в. “ Inkosl," whose installation with this system we 
announced in a previous issue, we learn that the last 
message reached the Inkosi when she was 764 miles 
south of the Lizard. In the opinion of the operator, how- 
ever, the vessel would have been able to receive messages 
for another 300 miles, but circumstances made it impossible 


to test the apparatus quite so fally as is expected to be 
done in future voyages. 


Milan Exhibition.—Those who wish to take advantage 
of the grant of £10,000 made by the British Government 
in aid of the British section for this exhibition are invited 
to make application for space and other particulars to 
Mr. Arthur Serena, 1 and 2, Oxford-court, Cannon-street, 
Е.С. The commission are most anxious to secure а 
representative exhibit of British manufactures at the 
forthcoming exhibition, and are willing to afford informa- 
tion to manufacturers and presidents of chambers of 
commerce interested therein. 


Dick-Kerr Engineering Society.—This society has 
been formed at the Preston works of Messrs. Dick, Kerr, 
and Co., and has for its object the discussion of engineering 
matters of a general character. It is hoped by means of 
this society to promote greater social intercourse among 
the members of various departments to their mutual 
benefit. Papers have already been read and discussed on 
such diversified subjects as Tramway Tracks,” Petrol 
Engines," “ Electric Trama v. Motor Buses, Single-Phase 
Motors," and “Incandescent Electric Lampe," further 
papers being promised throughout the session. 


Tramways and Light Railways Association.— 
In the Oficial Circular for November is given a list of 
lectures and visits for which arrangements have been made. 
On Nov. 23 Mr. W. L. Green will deliver a lecture on 
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be materially reduced. 


Engineering Standards Committee. — We are 
informed that a conference of incandescent lamp makers 
will be held at the Institution of Civil Engineers on Friday, 
Nov. 24, at 11 am. The subject, which is now being 
dealt with by the Sub-Committee on Physical Standards, 
presided over by Dr. Glazebrook, the director of the 
National Physical Laboratory, has recently come under the 
notice of the Incorporated Municipal Electrical Association, 
with the result that Mr. C. D. Taite, of Salford, and Mr. 
George Wilkinson, of Harrogate, have been appointed to 
represent the association on this committee. A circular 
dealing very completely with the various questions affecting 
the standardisation of carbon-filament incandescent lamps 
has lately been issued to the manufacturers, and we under- 
stand that very valuable information has been placed at 
the disposal of the committee. In view, however, of the 
many difficult questions involved, the Sub- Committee on 
Physical Standards have decided that before formulating 
any recommendations to be put before the Electrical Plant 
Committee for transmission to the main committee, the 
interests of all concerned would be best served by convening 
а conference, and, in a friendly manner, discussing those 
points which appear to be somewhat difficult from the point 
of view of standardisation. 

Telephony.—The resolution passed at the recent Liége 
meetings of the Association of Chambers of Commerce in 
reference to proposed extensions of long-distance telephony 
to France and other foreign countries has evoked a reply 
from the Postmaster-General, in which he states that it is 
at present impossible to afford more extended facilities. 
The telephone service, he points out, is unlike the tele- 
graph service, inasmuch as telephonic conversation is depen- 
dent upon minute variations in a small electric current; 
and although a double copper wire line is used in moat 
cases, the effect of outside disturbances and the attenuation 
of sound is very marked when the line extends over long 
distances. There is, therefore, a limit beyond which it is 
at present impossible to carry on conversation. This limit 
varies according to circumstances, the presence of a section 
of submarine cable having a considerable effect in shorten- 
ing the limit. In the case of telegraphs it is possible to 
use more powerful electric currents and to insert relays 
in the circuit, which have the effect of augmenting 
the current at regular distances; but neither of these 
alternatives is at present practicable to the same extent in 
telephony. Should further experiments advance the science 
and invention of telephony, the Post Office will readily 
attempt to meet the views expressed in the resolution. 


Society of Arts.— We have received from the secretary 
a list of meetings arranged to be held during November 
and December, which include the following: Wednesday, 
Nov. 22 (ordinary meeting) F. Martin-Dancan, ‘The 
Cinematograph and its Applications" ; Monday, Nov. 27, 
(Cantor lecture), J. A. Fleming, D. So., F. R. S., “The 
Measurement of High-Frequency Currents and Electric 
Waves” (Lecture I.); Wednesday, Nov. 29, (ordinary 
meeting) Sir William H. Preece, K.C.B, F. R. S., The 
British Association in South Africa”; Monday, Deo. 4 
(Cantor Lecture), J. A. Fleming, D.Sc, F. R. S., “The 
Measurement of High-Frequency Carrents and Electric 
Waves” (Lecture IL); Wednesday, Dec. 6 (ordinary 
meeting), Sigmund Stein, The Manufacture of Sugar 
from British-Grown Beet”; Thursday, Dec. 7 (Indian 
Section), Sir James A. Bourdillon, K. C S. I., “ The Partition 
of Bengal"; Monday, Dec. 11 (Cantor Leoture), J. A. 


the shed in which it was housed took fire, has been slightly 
over £85 for the 25,000 miles, but there is every indication 
that the expense of the second portion of the journey will 


Fleming, D. So., F. R. S., The Measurement of High. 
Frequency Currents and Elestric Waves (Lecture III.); 
Tuesday, Dec. 12 (Applied Art Section), Louis N. Parker, 
‘Historical Pageants”; Wednesday, Dec. 13 (ordinary 
meeting), W. F. Mitchell, The Commerce and Industries 
of Japan” (his Excellency the Japanese Ambassador will 
preside) ; Monday, Dec. 18 (Cantor Lecture), J. A. Flemirg, 
D.Sc, FRS, "Tbe Measurement of High-Frequency 
Currents and Electric Waves (Lecture IV.); Wednesday, 
Dec. 20 (ordinary meeting), Charles L. Burdick, The 
Aerograph Method of Distributing Colour.” 


Incandescent Lamps.—la a paper which he read 
before the Ohio Electric Light Association, Mr. Francis W. 
Willcox treated of the subject of high-efficiency electric 
incandescent lamps. In view of the fact that about 95 per 
cent. of the energy supplied to a lamp ie heat, the 
importance of utilising the remaining 5 per cent. in such a 
way as to obtain a proper diffasion of light is obvious. 
Mr. Willcox enumerated several requirements which iu 
his opinion a standard lamp sbould satisfy, and in illastra- 
tion of his remarks he described the Meridian” lamp as 
an attempt to provide an efficient unit. In this new lamp 
the feature of special interest is the improved carbon 
filament, which gives a true 24 watts per candle-power 
lamp. This is a clear gain of 20 per cent. in efficiency for 
the same life and candle-power performance over the 
present standard 3°1 watt lamp. The improvement is 
secured with the ordinary carbon filament subjected to 
special process, and does not involve the use of any rare 
metals, or impose any new conditions. The new filament 
is subjested to additional processes of heating in the electric 
furnace at temperatures of from 5,400deg. to 6,700deg., 
resulting in the production of an exceedingly pure form of 
carbon with a considerable less specific resistance than the 
ordinary type, and a temperature coefficient which ie 
positive instead of negative. The new filament is capable 
of withstanding a higher temperature than the old fora 
given rate of depreciation, and can thus save a greater 
amount of light per unit of surface. The colour of this 
new metallised filament is dull grey, and it is claimed to 
be more atable at high temperatures than is the ordinary 
carbon. 


Hypochlorite Production.—Mr. W. Pollard Digby 
read a paper at the last meeting of the Faraday Society on 
"Some Observations respecting the Relation of Stability 
to Electrochemical Efficiency in Hypochlorite Production," 
in which he drew attention to the fact that in all elec- 
trolytic methods of producing hypochlorite solutions, only 
a small portion, rarely more than 18 per cent. of the 
chlorine usuaily present in the form of chloride is converted 
into hypochlorite, and suggested that the amount of avail- 
able chlorine produced from a sodium chloride solution 
depends upon the relation which the amount of unconverted 
sodium chloride actually present between the electrodes 
bears to the current density. Ae regards stability, par- 
ticulars were given of two teste in which the rate of depre- 
ciation, although only 0°3 grm. to 0°4 grm. in 12 hours per 
litre for solutions containing 8 grm. of available chiorine 
per litre, caused a very great depreciation in the yleld per 
kilowatt-hour supplied. The suggestion was advanced that 
no test of the efficiency of any apparatus for the electrolytic 
production of the hypochlorites could be regarded as com- 
plete without an estimation of the losses through instability, 
and a mention of the volume of the contents of the elec- 
trolysing tank. While stability of solution does not greatly 
affect the efficlency of any continuous type of apparatus (in 
which the sodium chloride is fed in at one end and drawn 
off at the other end ready for continuous use), it would 
materially affect the efficiency in any non- continuous 
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apparatus, or in any apparatus in which the electrolyte is 
circulated through an external cooling tank and returned 
to the eleotrolyser to be further worked up. Mr. Digby 
suggested that the presence of minute quantities of iron 
In the solution have also a bearing on the depreciation. 


Rand Power Scheme.—It is reported that the 
African Concessions Syndicate have been informed by 
leading American and Continental engineers and experts 
that the transmission of power from the Victoria Falls to 
the Witwatersrand is not only quite feasible but would be 
commercially successful, especially as the climate of South 
Africa is one of the moat suitable in the world for the 
transmission of power. There is no ice in the rivers to 
interfere with the working of the turbines, and no snow to 
break down the transmission lines. The extremo dryness 
of the climate is also greatly in favour of the project. With 
reference to statements that the volume of water in the 
Falls is not sufficient to produce the necessary power, it is 
pointed out that even in the driest season yet experienced 
there is sufficient water to produce 500,000 h.p., while at 
present the Rand only consumes some 150,000 h. p. At 
the Falls there is an available head of about 330ft., and if 
more than 500,000 b.p. were needed, it could easily be 
obtained by cutting a canal, 15 to 20 miles in length, to a 
point lower down, where there would be a head of 1,000ft., 
which would be sufficient to produce 1,000,000 h.p. The 
construction of such a canal would present no difficulty. 
By the adoption of this scheme it is further pointed out 
power could be supplied to the mines more cheaply than 
in any other way. The importance of this can be gathered 
from the fact that at present over £3,000,000 is spent 
annually on power on the Witwatersrand, and anything 
which tends to cheapen this yearly toll would necessarily 
have a great effect on the profits of the mines. The scheme 
is regarded as a potential factor towards a South African 
revival, for the reduction of working costs resulting from 
its adoption would, it is urged, go far to re-establishing 
public confidence in South African enterprises. 

Single-Phase Railway Working.—In our issue of 
Oct. 20 we described some of the advantages of single- 
phase railway working which were communicated to the 
American Street Railway Association by Mr. C. F. Scott. 
At the same meeting Mr. W. B. Potter read a paper on 
the same subject, in which he revealed some of the changes 
which extended application of the system had necessitated. 
For the control of equipments aggregating 200 h. p. and 
over, the type M control, consisting of electrically-operated 
controllers or switches, is being very generally used. Mr. 
Potter claims that by it it is not only possible to handle 
heavier currente and a higher voltage, but a further advan- 
tage lies in the fact that the master controller occupies con- 
siderably less space than a cylinder controller handling the 
fall motor current. It was found difficult to provide space 
for an automatic circuit breaker on large equipments where 
the circuit breakers had to be set for 1,000 amperes and 
above, and, as a substitute on this heavy class of work, a 
fuse composed of thin copper strip, enclosed in an insulat- 
ing chute and surrounded with enough iron to provide a 
magnetic field, was found to be quite reliable, and is 
now generally used on large equipments with excel- 
lent results. Car wiring is now receiving more atten- 
tion than formerly, and the recognised practice is to 
install all wiring in iron conduits, with the ends of the 
pipes fitted with bellmouths to avoid abrasion of the 
wire. Though his experience has been gained with direct- 
current apparatus, Mr. Potter asserts that the essential 
principles of single-phase working apply equally to the 
alternating railway equipment. He considers that alternat- 
ing-current motors can perform any service now done by 


direct-current apparatus, and, regarded in the light of the 
recent installations of alternating railway equipments, the 
outlook for this class is promising. 


Electricity in China.—The opening out of Japan is 
likely to be followed by rapid developments in China. 
This vast empire, with its enormous resources, kept in the 
background by the ancient superstitions and indolence of 
its inhabitants, cannot remain permanently invulnerable to 
the wave of regeneration which is sweeping over the Far 
East, and soon the country will be ready for the exploits 
of the electrician. The United States agent, Mr. Burrill, 
who was specially detailed to investigate the commercial 
situation in the Far East, has issued a report in which he 
urges Americans to push with vigour the sale of electrical 
goods in China. Although the country generally is not 
yet ready for an extensive application of electric lighting 
or traction, the conditions in the large cities are such as 
would readily lend themselves to the adoption of elec- 
tricity. There is need not only for electric light and 
power plants, but for electric railway and tramway equip- 
mente, At present there are only a few small lighting 
plants in the principal cities and one or two insignificant 
electric railways, but this supply will soon be totally 
inadequate to meet the expanding requirements of the 
country. Under the aegis of Japan the development of 
China cannot be long delayed, and signs are already 
imminent that the Chinese are about to make an effort to 
emulate the example of their progressive neighbours. To 
be forewarned is to be forearmed, and Britishers would do 
well to keep an open eye on China as a fruitful field in 
which to display their commercial activities. Not only 
will we have to compete with America and Europe in 
that market, but it is morally certain that Japan will not 
let slip any opportunity for profitable expansion of her 
commerce in the Far East, and it із a case of those who 
are first in the field reaping the richest; harvest. 


Switch-Throwing Device.—In the American Streei 
Railway Journal a description is given of an automatic 
switch-throwing device which the British Columbia Electric 
Railway Company have been using successfully during the 
last two years. The switch has been thoroughly tested 
under all conditions of service and weather on streets where 
traffic is heavy, and many advantages have been estab- 
lished. The switch can be operated from any distance 
without stopping the car or without requiring either 
the motorman or the conductor to leave their positions 
to attend to it. The result is a saving of time and 
a less liability of accident. The danger of collisions 
at switch points or crossings is to a great extent 
obviated, inasmuch as the motorman is able to see the 
switch point move over before the car enters the switch. 
The services of special switchmen are not required, and the 
costof maintenance and repairs is avery trifling consideration. 
The company has spent 3s. 5d. on the first switch installed, 
the same having been in continual use since installation. The 
switching device consists of two parte: the switch-throwing 
lever attached to the car body, and the device instailed on 
the street railway track between the rails. The tongue 
switch is drilled about 22in. back from the tongue, making 
a rectangular hole ljin. by ljiu.; the dog is fitted to the 
tongue, and connected to the lever in cast-iron box by a 
connecting rod. The 1jin. wrought-iron pipe which serves 
as a cover for the long connecting rod is then placed in 
position, fitting one end into a square box and the other 
into a long casting, driving the pipe into place to the mark 
on the pipe. The levers and the chain are then connected 
up to the two triggers, so as to ensure that all parte are in 
line, and work easily, before spiking down. A short length 
of rail, about 6ft. long, is spiked down for the shoe on the 
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switch thrower to run on. The operating rod in the floor 
of the vestibule can be off set to bring it into the best 
position for the motorman’s use, though the position will 
naturally vary with the different types of vestibules. 


Overhead v. Underground Wires.—The deputy 
stipendiary of Cardiff, Mr. E. Milne Jones, wbo sat as 
arbitrator in the dispute between the General Post Office 
and the Cardiff City Council respecting the laying of trunk 
telephone cables on the outskirts of the city, has now given 
his award. The Post Office authorities have been granted 
permission to lay down the cables without the imposition 


of the condition required by the Corporation, the costs of. 


the reference to be borne by the Corporation. The facts of 
the case were: The Postal Telegraph Department applied 
for permission to lay down a Sin. line of pipes for a distance 
of about 1,000 yards on the outskirts of the city running 
parallel with an existing line of poles carrying a large 
number of overhead wires. The Corporation consented to 
the underground pipes being laid on condition that the 
Telegraph Department would at the same time remove all 
their overhead wires for this same distance, and while they 
were excavating for one line of pipes lay the whole of their 
wires on that particular section underground. This the 
Postal Telegraph Department declined to do, their chief 
contention being that the laying of long-distance telephone 
cables underground very seriously impaired the efficiency 
of the service. The chief witness of the Postal Department 
admitted at the inquiry that their long-distance cables ran 
for a distance of 4 to 44 milea underground, and on 
approaching large provincial centres they have the same 
cables running from 1 to 14 miles undergronnd, so that on 
these lines of service he said there was as much as six miles 
of long-distance cable underground. The contention, there- 
fore, that 1,000 yards of underground cable in Cardiff would 
seriously impair the service seems hardly consistent. The 
Corporation argued that if such long distances of under- 
ground cables were necessarily elsewhere, the laying 
down of 1,000 yards of similar cables in Cardiff could 
not be a serious matter to the service. The postal 
telegraph authoricies in declining to meet the Corporation 
in a reasonable spirit have exceeded the powers granted. to 
them by the Telegraph Acts, and in the present instance 
appear determined to make full use of their privilege 
regardless of the public convenience. 


London Trafüc.—Volumes II. and III. of the report of 
the Royal Commission on London Traffic have been published, 
and contain evidence, with appendices, tables, and maps. 
Though the volumes are rather bulky and contain a huge 
amount of statistical matter, reference to them has been 
greatly facilitated by the excellent system of indexing 
adopted, whilst the idea of adding a digest of the evidence 
of each witness is a good one. The most important pro- 
posal which is revealed in the evidence is for the establish- 
ment of a Central Traffic Board. There was a remarkable 
unanimity of opinion that the absence of such a body in 
the past had been responsible for the complexity and diffi- 
culty of the problems which now have to be faced, and 
that the remedying of this defect was a necessary pre- 
liminary to any adequate and durable improvement of the 
situation. Adopting as their general principles the views 
set forth by a preponderance of the opinion consulted, the 
Commission proposed that the Board should consist of from 
three to five members, should be nominated by the Govern- 
ment, should sit continuously, and should be entrusted 
with consultative and advisory functions. Among the 
subjects to which it was suggested that the new authority 
should give its consideration were the preliminary examina- 
tion of all private Bills dealing with locomotion in Greater 
London, the improvement of the main roads leading out of 


London, the building laws as affecting districts not yet 
built over within the area of Greater London, the revision 
and amendment of the laws regulating the breaking up of 
the streets, and the consolidation and amendment of the 
laws affecting traffic. 
authorities alleged that the deficiency in tramway com- 


A number of eminent tramway 


munication was almost entirely due to the existence in the 
hands of all local authorities of the power of veto over 
tramway proposals, and the abolition of the power of veto, 
which could not be brought about without legislative inter- 
vention, was emphatically advocated. It is evident that 
the Government do not intend to pass over the report 
without action, for, in reply to an enquiry from the 
chairman of the Central London Railway (Sir Henry 
Oakley), it was authoritatively announced by the Board of 
Trade that the Government have sanctioned the preparation 
of a Bill relating to London traffic, and involving the 
establishment of a Traffic Board, as recommended by the 
Royal Commission. 

Sydney Trams.—We have received a copy of the 
Sydney Daily Telegraph for Oct. 6, in which appears an 
article by our old friend, Mr. E. Kilburn Scott, on the cost 
of running the Sydney trams, We gather from this that 
an attack has recently been made on the system (which hae 
been introduced and is run by the Government) on the 
ground that the total operating costs amount to about 93. 
per car mile. It is difficult to gather from Mr. Scott's 
article whether he justifies or excuses this figure, as com- 
pared with an average of 61d. for ten of the largest tramway 
systems in the United Kingdom. He gives, however, a 
great deal of gratuitous advice to the tramway engineers and 
to the Government, such as the necessity for improvements 
in track construction, the easing of gradiente, the uss of 
regenerative control, and the advisability of having double- 
deck cars instead of single-deck. These criticisms are no 
doubt interesting to the officials in question, though we 
doubt whether they contain anything that is new. What 
surprises us, however, is to find that Mr. Scott, in dealing 
with the working costs of the Sydney trams, makes no 
reference whatever to the conditions which tend to keep 
the figure so high, and which are the potential factor to be 
taken into consideration when making comparisons with 
systems in the United Kingdom. The cost of labour— 
skilled and unskilled—is much higher than in any of the 
towns in the United Kingdom. Engineers, for example, 
whose weekly wage in the United Kingdom averages from 
528. to 558., were in 1903 paid about 563. 6d. per week in 
Sydney. The remuneration for all grades of labour is in 
Sydney much higher than it is in England, and when it is 
mentioned that blacksmiths are paid at the rate of 62s. per 
week, fitters 55s, and foremen fitters about 77s. per week, 
the unjastness of the comparison becomes evident. These 
are the rates of wages which were paid in 1903, and, as is 
well known, they have since risen. Then the fact that 
nearly all the materials required in the construction aud 
upkeep of the tramways have to be imported accounts in a 
measure for the increased working and maintenance 
charges. Notwithstanding that all electrical goods and 
most machinery required by the State are now imported 
duty free, the prime cost must be, after all, higher in 
Sydney than it is at the centre of prodaction, aud ia 
this respect the authorities do not enjoy the advantages of 
their contemporaries in the United Kingdom. After due 
allowance is made for these considerations, it will doubtless 
be conceded that the tramway undertaking in Sydney is 
not an extravagant one, aud that the results compare 
favourably with those of undertakings at home. 


Institution of Electrical Engineers.—There was 


а large gathering of members and associates at the opening. 
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of tbe session last Thursduy week. Mr. Alexander Siemens 
presided over the earlier pars of the prc seedings, and after 
presenting the prizes awarded for рар rs read during the 
session 1904-5, he formally inducted the incoming presi- 
dent, Mr. John Gavey, C. B., whose inaugural address is 
appeariog elsewhere in our columns. A vote of thanks to 
the retiring president was carried with acclamation, on the 
motion of Sir Wm. Preece, K.C B, seconded by Prof 
Ayrton, F R.S. Mr. Gavey, in his presidential address, 
dealt principally with telephony and telegraphy, and 
reviewed the more recent developnients of these industries. 
At the close be was accorded a hearty vote of thanks, on 
the proposition of Prof. Silvanus Thompson, and seconded 
by Mr. James Swinburne, who re marked that many of the 
apparently small details connected with telephony and 
telegraphy afforded infinite scope for engineering. The 
President briefly acknowledged the vote of thanks, and 
granted permission to reprodure hie discourse in the 
Transactions of the Institution. The following is a list of 
premiums awarded for papera read during the preceding 
session: the Institution premium, value £25, to Mr. E. H 
Rayner for bis paper, On the Effect of Heat on the Elec- 
trical and Mechanical Properties of Dielectrics” and “On 
Temperature Distribution in the Interior of Field Coils“; 
the Paris Electrical Exhibition premium, value £10, to 
Prof. H. S. Hele-Shaw, F.R S, Dr. A. Hay, and P. H. 
Powell for their paper, Hydrodynamical and Electro- 
magnetic Investigations regarding the Magnetlo Flux 
Distribution in Toothed-Core Armatures”; the Fahie 
premium, value £10, to Mr. D. Murray for his 
paper, Type Setting by Telegraph”; an extra premium, 
value £10, to Mr. R. Goldschmidt for his paper, Tem- 
perature Curves and the Rating of Electrical Machinery ” ; 
an extra premium, value £10, to Mr. Miles Walker 
(Manchester Local Section) for his paper, “ Compensated 
Alternate-Current Generators”; an extra premium, value 
£10, to Messrs. D. K. Morris and H. K. Catterson-Smith 
(Birmingham Local Section) for their paper оп “ Some 
Uses of the Oscillograph"; an extra premium, value £5, 
to Messers. J. B. Henderson and J. S. Nicholson (Glasgow 
Local Section) for their paper, “ Armature Reaction in 
Armatures"; an original communication premium, value 
£10, to Mr. A. B. Field for his communication on ‘ The 
Dissymmetry of a Three-Phase System”; an original 
communication premium, value £5, to Mr. T. Baker for his 
communication, The Magaetio Properties of Some Alloys 
of Iron and Silicon"; the first students’ premium, value 
£8, to Messrs. E A. Biedermann and J. B. Sparks for their 
paper on E. M. F. Wave Forms"; the second students 
premiom, value £5, to Mr. J. W. Anson for his paper, 
^ The Present Electrical Eqaipment of the London County 
Council Tramways”; the third students’ premium, value 
£5, to Mr. A. C. Anderson for his paper on The Applica- 
tions of Electricity in Mines”; an extra premium, value 
£4, to Mr. А E. Jepson for his paper on ‘Electric Heat- 
ing"; an extra premium, value £3, to Mr. R. F. Chaffer 
for his paper on The Equipment of a Modern Generating 
Station, with Special Reference to the Chelsea Station of 
the Underground Railways.” The Council has awarded 
three Sslomons scholarships, value £5 each, to Mr. A. E. 
Clayton, Mr. E. A. F. Goodfellow, and Mr. F. C. Prentice. 
Two David Hughes scholarships, value £50 eacb, were 
awarded to Mr. E. A. Biedermann, and Mr. J. B. Sparks. 


Insulating Paints —Mr. Arthur B. Weeks in a 
contribution to the Sireet Railway Review deals with the 
different qualities of varnishes on the market for insulating 
purposes, and emphasises the importance of a discriminate 
selection by electrical engineers. Some varnishes contain 
as wuch as 33 per cent. of resin, and tbe result is that by 


their use permanent elasticity or a great reeistance to 
electric current is not obtained. The use of clear varnish 
is now being largely replaced by black insulating paiat, on 
account of the corrosion caused by the former owing to the 
inevitable presence among ite properties of acid. Mr. 
Weeks considers that there ів no especial reason for baking 
armature coils, if they have first been dried in an oven and 
then dipped while hot into à good air-drying paint. Such 
a paint, however, should have plastic qualities sufficient to 
cement the wires of the coils, and not become brittle even 
after baking for many days. To obtain baking teste, the 
baking must be allowed to proceed continuously for several 
days, and in order that the insulation of the coils be not 
damaged, the temperature of the oven should not exceed 
195deg. F. One of the specimens which came under 
the notice of Mr. Weeks has withstood a temperature 
of 240deg. F. for over 24 hours, and it probably would 
have continued to do so indefinitely without becoming 
brittle. This varnish, which was black, protected the paper 
on which it was placed from carbonisation. When a good 
air-drying paint is desired, and its finish is not sufficiently 
glossy, a coat of finishing pains can be afterwards applied 
with a brush. The ideal finishing paiot should be air- 
drying and sufficiently hard in an hour to be handled if 
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required. Mr. Weeks claims among the advantages of an 
air-drying paint that nothing is gained by baking when the 
same results can be attained by means of an air-drying 
paint; alr-drying finishing paint decreases the cost of con- 
struction and repairs ; an armature coil or field coil gets 
plenty of baking when in actual service, and baking in 
ovens, as ordinarily done, lowers the insulation resistance. 
With a view to observing the actual condition of the paint 
on a working coll, experiments can be made by taking a 
sheet of iron from zin. to fin. wide, and punching holes at 
each end for lin. stove bolts. Then it is necessary to 
procure a water rheostat with connections, as shown in the 
accompanying illuatration. The test tin must be covered 
with the paint to be tested, and, after it has dried, current 
passed through the tin. Ammeter readings are then noted, 
and, by means of a tube thermometer placed on the tin and 
covered with waste at the point of contact, temperature 
readings can be taken. By passing a current which will 
produce 195deg. F., and keeping it ae steady as possible for 
some time, it will be observed that the ideal paint becomes 
plastic, whilst by cutting off the current for a time the 
paint becomes hard again. Mr. Weeks insists upon the 
necessity of obtaining elastic and longer lasting qualities 
out of paints. | | 
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station to reduce the pressure from the primary 2,250 volte 
to 220 volts, which is the pressure of the lighting circuits. 
The main switchboard (which is illustrated in Fig. 5) con- 
tains two generator panels, each of which carries complete 
apparatus for one of the alternators, including the main 
switch, which is of the British Thomson-Houston Com- 
pany’s well-known “oil-break ” type, ammeter, and volt- 
meter, together with the field rheostat for varying the 
excitation of the alternator. There is also one feeder panel 


ELECTRICITY AND SEWAGE DISPOSAL. 


Birmingham Tame and Rea District Drainage 
Board. 

ср the most recent developments of the use of 

electrical power is the installation of a complete electrical 

wer transmission scheme extending from Birmingham 

own the valley of the Tame for a distance of about six 

miles. The object of the scheme is to enable the Birm- 


comprises a total area of 2,850 acres, nearly 2,000 of 
which are used for irrigation, the remainder being land 
unsuitable for irrigation, or land occupied by roads, streams, 
buildings, tanks, cottage gardens, etc. 

Apart from pumping sewage, the power transmission 
scheme is employed to drive motors at various places 
along the valley, to drive sewage screening rakes, sludge 
elevators, sewage distributors, workshop appliances, farm- 
yard machinery, lighting, etc. The contract for the entire 
undertaking was provisionally let to the British Thomson- 
Houston Company, Limited, of Rugby, in July, 1901. As, 
however, the scheme involved the erection of a destructor 
by the city of Birmingham on land belonging to the 
Board, parliamentary powers had to be obtained before the 
ойбай could be proceeded with, and, owing to various 
difficulties encountered, which delayed parliamentary 
sanction, but which were not connected with or incident to 
the scheme itself, it was not until June, 1904, that the 
contract was finally confirmed and the work begun. The 

lant is now in full; operation, and when the fact is taken 

to consideration that, besides the destructor, a generating 
station and five brick pumping stations, with provision for 
a sub-station in each, five miles of overhead line with 
crossings underground under public roads, together with 
the complete equipment of the generating station, sub- 
stations, and sundry machinery on different parts of the 
estate were involved, it will be apparent that no time has 
been lost in carrying out the undertaking. The generating 
station is situated near the Saltley boundary of the Drainage 
Board's estate. It contains two B.T.H. 115-kw. alter- 
nating-current generators (Fig. 2), each of which is 
coupled to a high-speed Belliss and Morcom engine. The 
generators are designed to give their output at 2,250 
volts 50 periods, each being fitted with a direct-con- 
nected exciter, so that the unit is self-contained. A small 
continuous-current steam set of 15 kw. 220 volts is also 
installed in this station. This latter set is used to operate 
a number of B.T.H. enclosed arc lamps on the sewage beds 
at Saltley, to light the station, and, in case of necessity, to 
excite the alternating-current generators. The steam is 
io apa to the engines from Lancashire boilers combined 
with the destructor, which is adjacent to the generatin 
station. The destructor, as before mentioned, was erec 
by the city of Birmingham, and steam is supplied to the 
Drainage Board under an arrangement with the authorities 
of the city of Birmingham. Thus the cost of power 
required is reduced to à minimum by the utilisation of 
material that would otherwise be valueless, or even objeo- 
tlonable. Messrs. Heenan and Froude were the contractors 
for this destructor, which is of their well-known type. 


ingham Tame and Rea District Drainage Board, for whom 7 
the work has been done, to pump sewage up to а strip of 2! 
land adjscent to and situated at a higher level than the : 
main conduit which conveys the sewage from the outfall / Р Е 
works situated within the city of Birmingham to the ME 1 di 
sewage farm located in the Tame Valley, and extending vt Р aE 
from шаш to Curdworth. The inception of the . * » р z 2 
scheme, which was first suggested in 1900, was due to the ; | :i i 8 * 
enterprise and initiative of the engineer to the Board, Mr. à г jo 5 2 
John D. Watson, M. I C. E. The Drainage Board's estate < = 25 
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Steam is raised in three Lancashire boilers made by Messrs. 
Taylor and Sons, of Marsden, 30ft. long by 8ft. diameter, 
constructed for 160lb. pressure. The economisers are of 
the Clay Cross type. 

The engine-room and boiler-house are lighted from the 
generating station, and there are two alternative systems 
of lighting—one from the continuous-current side, and one 
from the alternating system of supply from the main 
generators. In the latter case suitable transformers are 
provided in a transformer chamber under the generating 


controlling the supply to the overhead line, and to the 
station power and lighting transformers, one meter panel 
containing a B.T.H. three-phase wattmeter for measuring 
the total output of the alternatore, and a B T. H. continuous- 
current wattmeter measuring the output of the small 
continuous currert set. 

The 'bus bars are connected to the overhead line by 
means of three high-tension cables, separately supported 


from the walls of the generating station by heavy porcelain 
insulators, and led up to the outlet, which consists of three 
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separate porcelain outlet tubes built into the wall. Through | three-core high-tension cable which is led down the inside 
these tubes high-tension insulated cables are led, and con- | of the pole and brought out at the bottom into the con- 
nected outside on shackle insulators to the overhead line, | nection box. The cable from this point is laid in solid 
which consists of hard-drawn copper of special high tensile | bitumen to the steel terminal pole on the opposite side of 
strength, supported throughout its entire length by high- | the crossing, where it is connected through another dividing 
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FIG. 1. —Destructor and Main Generating Station at Saltley. 


tension insulators of the triple-shed type. The section of | box to the high-tension line. It then proceeds overhead up 
the copper in the overhead line is so graded that a drop in | to the next crossing. The rest of the poles (Fig. 5) are of 
pressure of only 74 per cent. over the whole line is obtained | creosoted wood, and are set in concrete on account of tbe 
at maximum load. Throughout the length of the overhead | soft character of the soil in which they are planted, most of 
line a barbed wire is run on the top of the poles, aud | the land being under irrigation. 

earthed at frequent intervals for protection against lightning. | From the generating station the line proceeds to the 
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fia. 2, —115-kw. B. T. H.-Belliss Generating Set. 


In all cases where the overhead line enters or leaves a | Drainage Board's Saltley farm. Аб Saltley the line is 
building, lightning arresters of the standard B.T.H.alternate- | tapped and led into a sub-station which. is a portion of the 
current type have been installed. old farm buildings converted for the purpose. This sub- 

For the underground road crossings a special form of | station (Fig. 6) contains three B.T.H. transformers, each of 
steel terminal pole (Fig. 4) has been designed, on the top | 5 kw. capacity, and the necessary controlling switchgear. 
of which is fitted a dividing box into which the high- | These trausformers are used for supplying power to three 
tension overhead wires are led, and there connected to a! 2]-h p. B T.H. motors driving sewage screens, and one 
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8-h.p. B.T.H. motor driving farm machinery through а | into two rooms, one containing the pump, motor, starting 
countershaft, and for lighting the offices and the house of | gear, and high-tension switchgear, and the other the 
the superintendent of works. The 24-h.p. motors for | transformers. 


Ета. 5. —Main Switchboard, Salt'ey. 
driving the screens are 200-volt, 50-cycle machines, 


садое at 1,420 r.p.m., and are connected to the screens | centrifugal pump (Fig. 7) designed to raise 696 gallons 
through spur reduction gearing. From Saltley the high- | per minute against a bead of 16ft. It is direct-connected 
tension line proceeds towards Minworth to the Troutpool | to a B.T.H. 8-b.h.p, 712-r.p.m., three-phase motor. The 


The Troutpool pumping station contains one 6in. Gwynne 


Ета. 4.—Underground Road Crossing, showing Stec] Terminal Poles. 


pumping station. All the pumping stations are of artistic 
appearance, and do not in the least detract from the land- 
scape.— They were designed in the offices of the engineer 
to the) Board, as was also the generating station and | stations. 
destructor at Saltley. Each pumping station is divided 


starting arrangement for this motor is supported on 
brackets from the floor immediately adjacent to the motor, 
and the same plan is followed in all the other pumping 

The switch panel (which in every case includes 
a B. T H. high-tengion oil switch for isolating the station 
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from the line) is built into the wall, so that the back of the 
panel is accessible from the transformer chamber only. 
All parts carrying high-tension current are on the back of 
the panel, and it is, therefore, impossible for accidental 


г ОУ 


! 


the cables connecting the transformers to the switchboard 
are run in special trenches, covered by chequered plates and 
readily accessible. The back of the switch panel projects 
into the transformer chamber in such a manner that the 
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Fig. 5.—High-Tension Main Pole Line. 


contact to be made with the high-tension, gear from the 
front of the panel. The transformer chamber at Troutpool 
contains two 4-kw. single-phase transformers having a ratio 
of 2,200 to 200, and is divided from the pump-room by 


Fic, 6.—Saltley Sub-Station Transformer Room. 


a brick partition, the door between being kept locked, and 
access to it obtained only by the authorised staff of the 
Board; thus the risk of accident due to ignorance or care- 
lessness is reduced toa minimum. Similar precautions are 
taken at all the other stations. In all the pumping stations 


switch panel itself really forms а portion of the dividing 
wall between the pump-room and the transformer chamber. 
This ensures the most efficient and shortest length of cable 
connections possible between the transformers and the con- 
trolling gear. All the pumping and sub-stations are 
arranged in a similar manner, the only difference being In 
the number of circuits controlled from the sub-station to 
ne ine requirements of the' particular area supplied 
rom it. 

From Troutpool the line proceeds to a pumping station 
at Bromford, which, like the Troutpool pumping station, is 
equipped with a Gwynne 6in. centrifugal pump designed 
to raise 696 gallons per minute against a head of 16ft. and 


Fic. 7.—Motor and Gwynne’s Pump. 


direct connected to a B.T.H. motor of 8 b. h. p. capacity. 
The transformer equipment in this station is similar to 
that at Troutpool. From Bromford the high-tension line 
proceeds to a pumping station at Ashold. This station 
contains one 7in. pump designed to raise 896 gallons per 
minute against a head of 32ft. It is direct-connected to 
a B.T.H. motor of 22 b.h.p. capacity, working at 575 
revolutions per minute. The transformer chamber at the 
Ashold sub-station, which is designed in a manner similar 
to those already described, contains three single-phase 
transformers of 10 kw. capacity each, and a switchboard 
built in the wall for controlling the high-tension current 
from the line to the transformer and thence to the motor. In 
the case of this sub-stavion, however, the high-tension line 
is brought into the station undergrouud, whereas in the 
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case of the others the high-tension line is tapped immediately 
opposite the sub-station, an offset being taken, and the line 
led into the sub-station from shackle insulators, to which 
are connected three highly insulated cables, which are led 
through the wall of the sub-station through a special type 
о porosan duct. There are two low-tension circuits at 

old, one for the pump motor and one for the 34-h.p. 
motor driving an elevator similar to that at Tyburn. From 
this station the high-tension line ое direct to Tyburn, 
where the largest pumping and sub-station is situated. 
This station is also connected to the high-tension line by 
underground cable. The transformer chamber contains 
three 15-kw. single-phase transformers and three 7j kw. 
single-phase transformers, each being arranged for a ratio 
of 2,200 to 200 volts. The 15-kw. transformers are for the 
power circuits, and the 74-kw. transformers for the lighting 
circuits. They are all of the B.T.H. standard “ oil-cooled " 
type. 
At Tyburn the three power circuits are as follows: 
Circuit No. 1 controls one B.T.H. motor of 8 h.p. running 
at 960 r.p.m., and one 11-h.p. motor running at 965 r.p.m. 
These motors are used for the operation of general farm 
machinery and for driving machinery in the mechanics’ and 


three-phase B. T. H. induction motor running at 475 r. p. m. 
The transformer chamber contains three 10 - kw. single- 
phase transformers having a ratio of 2,200 to 
200, and the usual controlling switchboard. Near this 
station the high-tension line is led into a conduit 
laid for the purpose under the Midland Railway 
in 1900, and thence to Minworth Greaves, where 
at present it terminates. The sub-station at Minworth 
Greaves is used for supplying power to operate two sewage 
distributors, which were previously operated mechanically, 
and are used for distributing sewage over circular bacteria 
beds. This sub-station contains three transformers having 
a ratio, as before, of 2,200 to 200 volts and the necessary 
switchboard. Provision has been made under a new con- 
tract to extend the high-tension line from this point one 
half-mile farther towards Curdworth, where the Drainage 
Board are carrying out very extensive works in the building 
of bacteria bede, and where it is intended to light the beds 
with arc lamps and to electrically operate the gravel- 
washing machinery, consisting of a pump, stone-orusher, 
and winch. It is also intended to extend the use of the 
electric power thus obtained by installing silt pumps 
400 yards from the Minworth Greaves terminus. 


Fig. 8.—B.T.H. Motor driving Sewage Elevator. 


joiners’ shops, where the mechanical repairs required to the 
existing plant on the Board’s estate are carried out and 
any special tools required on the estate are made. 
Circuit No. 2 controls the pumping station proper, 
which, as in the case of the other stations, is imme- 
diately adjacent to the transformer chamber and con- 
ее in the same building. This station contains a 
Gwynne 8in. centrifugal pump designed to raise 963 gallons 
per minute against a head of 30ft. This pump is direct. 
connected to a B.T.H. three-phase induction motor of 
22 h.p. running at 575 r.p.m. Circuit No. 3 controls one 
51р. motor running at 1,420 r.p.m. and driving а sewage 
elevator. The cable supplying this motor is partly under- 
ground and partly overhead. Ths general arrangement of 
the motor and gearing is shown in Fig. 8. The secondaries 
of the lighting transformers are connected to a special 
switchboard, from which the circuits for the offices, engi- 
neer’s residence, and the home farm buildings are con- 
trolled. The cables for supplying these circuits are laid 
underground from the sub-station to the various buildings. 

The high-tension line continues from Tyburn to Plant's 
Brook, which has the heaviest duty of any of the pumping 
stations on the estate. This station is a pumping station 
only, and contains one Gwynne 10in. centrifugal pump 
designed to raise 1,900 gallons per minute against 
& head of 17ft. It is direct-connected to a 28-h.p. 


The estimated cost of the whole scheme is made up as 
follows : 
Corporation of Birmingham, 
Buildings —oomprising destructor house, inclined road- 
way, furnace chimney, two cottages, boundary wall- 


ing, entrance gates, and weigh office ............... caso 211,647 0 0 
Two sores of land m сыа 800 0 0 
Paving new road, etc. .................................._. . 1,000 0 0 
Refute furnaces, air heaters, and fans and engines. . 4,244 10 0 
Total for Birmingham Corporation carried to summary £17,691 10 0 

Drainage Board. 
Boiler-house and main generating station buildings, 

three Lancashire boilers, one economiser, and 

steam pipes, together with two boiler feed pumpe, 

and one feed-water heater m,es...» esson e mo o os o me e en o os — £25,380 12 
Overhead travelling orane . eem eerte " 128 0 
Electrical work in the maiu generating station . 5,036 0 
Power transmission line ....................................... 2,177 0 
Saltley sub-station ........... FEC 85 270 0 
Five pumping stations complete, including pumping 

mains venei ons 3 — 6,076 0 
Minworth Greaves sub- station 2 z 170 0 
Lighting and sundries ... а а. Š 900 0 

Total for Drainage Board carried to summary ...... £18,137 12 
Summary. 

Corporation of Birmingham me o ms ses oam s =e — £17,691 10 

Drainage Board .... u au an nas nas nan omn oan a sat 5 — 18,137 12 

Total cost of acheme — TT эп лр! иа оде эю элю £35,829 2 


ОТОО oicoo ocoooo 
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There is no doubt that the undertaking of the Birm- 
ingham Tame and Rea Drainage Board, embodying as it 
does all the features of a comprehensive high-tension power 
distribution scheme, is one of the pioneer undertakings of 
its kind in this country, and it is the first scheme of its 
kind in the world. Developments arising of a direct out- 
come of the undertaking will undoubtedly be watched 
with considerable interest by all those interested in the 
application of electrical power to the complex problem of 
sewage disposal and other industrial purposes. 


2 —————M 
YORK TRAMWAYS. 


We should like to have headed this article “York 
Electric Tramways,” but are unable to do во. It must be 
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A BIT or OLD YORK, 
RETAINED BY THE CORPORATION. 


remembered that York is one of the most ancient and 
honourable cities in the United Kingdom. Its Corpora- 
tion resembles the city in ite characteristics for doing busi- 
ness, but when describing the Corporation most emphasis 
must be laid on the word ancient.“ We remember in the 
nineties, when electric lighting was first proposed for York, 


ACOMB — 


ГЕЈ Ny 14 if} 


M \ * 
= en —- Be i І III] - - — mA Stn "TS 
1 il 


— —— —— 


* 
id 
ы 
^. М { 
4 pe Åi " 4 p T 
4 el 
E. "tol a З Vet 
1 Rau A LS v 
* 


the matter was taken up most thoroughly. The Corporation 
obtained reports year after year from one and then another 
of the leading consulting engineers until they had exhausted 
even the talent of Westminster. They then tried to sell 
their карти, to two or three companies without 
being able to decide which offer was the most favour- 
able. The net result was that while the electric 
lighting order for York was granted in 1890, it was 
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on April 1, 1900, when the supply commenced. We 
do not suppose the date was chosen for any particular 
reason, but it is amusing to notice that after 
10 years’ delay they started their municipal supply on 
April 1. Having settled the large question of electric 
lighting, which undertaking has since developed, as was to 
be expected, the question of tramways arose, and still 
arises periodically without any result. The post cards 
reproduced herewith show that certain inhabitants 
appreciate the humour of the situation. The first card 
we reproduce is not really the first which was issued, but 
as we were unable to find the name of the publisher of it 
we could not reproduce that one without infringing copy- 
right. The history of the tramways is as ancient and as 
interesting as that of electric lighting. A tramway com- 
pany owns the horse trams, and the period of their 
original order has expired. They can be bought out in 


consequence at the end of periods of seven years. The 
company in 1897 obtained necessary parliamentary 
power to work their tramways by electricity or other 
mechanical means other than steam, but these powers 
are subject to the approval of the Corporation. The 
same thirst for knowledge and lack of decision have 
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tA BIT OF OLD YORK, . 
PROPOSED™BY THE TRAMWAYS COMPANY. 


characterised the Corporation in this matter. Their 
officials have, we gather, informed them of the advantages 
of a good system of electric trams owned and worked by 
the Corporation. The tramway company has offered 
repeatedly to equip their lines electrically, and asked for 
the approval of the Corporation, but the result is nil. In 
1901 the Corporation woke up, and entered into an agree- 
ment with the company to purchase their und g 
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subject to obtaining powers to do so from Parliament. The 
Corporation Bill however, was rejected in March, 1902, 
because a poll of the ratepayers showed that the general 
feeling was against the spending of the requisite money. 
The actual result of the poll was that 6,673 ratepayers 
were against the Corporation undertaking tramway work, 
ав against 5,581 in favour. After such a decision 
‘one would have expected the Corporation to fix up 
an agreement with the company for the electrification 
of the tramways, subject to the company purchasing 
all the energy required from the Corporation electricity 
department. Such expedition, however, would not be in 
keeping with the ancient customs of York. The matter 
bas been shelved again, and now certain of the inhabitants 
have started the circulation of libellous post cards with an 
object of ridiculing the tramway company. We trast that 
this ridicule will rebound on the City Fathers, who should 
surely understand that horse tramways in 1905 are not a 
s'gn of progress When these tramways were designed 
some 30 or more years ago they were considered suitable 
for the then population. Now a wide network of lines is 
needed to serve York and the outlying suburbs, and we 
trast that the Corporation will either.decide promptly to 
do the whole of this work themselves, or else arrange for 
the tramway company to do it on terms favourable to the 
inhabitants. Perbaps, however, it is too much to expect 
that the tramway question should be settled under the 
10-year period which it took to put the electric lighting 
order in force. 


BARKING ELECTRIC TRAMWAY. 


Inspection and Opening. 


The urban district of Barking Town, which has recently 
embarked upon a tramway scheme, has an area of 3,813 
acres, and the population is estimated at 27,500. The 
town is rapidly developing as a residential district, and 
many large works have been and are being established 
within its area. In 1898 the Council applied to the Light 
Railway Commissioners for power to construct a line about 
1j miles in length from Barking Town to the Beckton 
gasworks, where a large number of men resident in Barking 
Town aro employed, and which necessitated the construc- 
tion of a lifting bridge over the River Roding. The entire 
cost of this bridge has been debited to this short section of 
line, and it ie, therefore, not surprising that it has hitherto 
prevented this light railway undertaking being financially 
successful. In November, 1898, application was made to 
the Board of Trade for a tramway provisional order 
authorising the construction of 74 route miles of tramways, 
but some of these lines were subsequently struck out by 
the Council, and eventually 34 miles were authorised. 

Owing to difficulties in land purchase, eto, the Beckton 
Light Railway was not opened till Dec. 1, 1903, and the 
Council had meanwhile determined to abandon the tram- 
way powers and proceed with an extension order under the 
Light Railways Act. This course was adopted partly in order 
to simplify the keeping of accounts and partly because the 
district bad by this time considerably developed, and new 
streets bad been laid out giving better access to Ilford. 
In May, 1902, therefore, the District Council applied for 
powers under the Light Railways Act to conatruct lines 
connecting the Beckton line with the East Ham and 
Ilford tramways systems About the same time the 
London, Tilbury, and Southend Railway Company applied 
to Parliament for certain powers, and to meet the opposition 
of the Council agreed to replace the levelorossing in East- 
street with a bridge. The property required for this bridge 
is now purchased and the actual construction will shortly 
commence, but until this ie completed the through line 
cannot be constructed Ia the autumn of last year, however, 
contracts were placed for the construction of a line con- 
necting with the Ilford system at Loxford Bridge and 
running down Fanshawe-avenue to Longbridge-road, and 
for a line connecting with the East Ham system at the 
district boundary in London-road and running along 
London-road to North-street, and this was subsequently 
extended through North-street and East-street to Ripple- 
road. Thus the section still to be constructed when the 
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railway bridge is completed has a length of about a 
quarter of a mile along Longbridge-road from Ripple- 
road to PFanshawesvenue. The Fanshawe-avenue line 
ling was completed and opened for traffic in the 
spring of this year, and has since been worked by the 
Шога Urban District Council by agreement with the 
Barking Town Council. The London-road section now 
opened will be similarly worked by the East Ham Corpora- 
tion. With the completion of the short section above 
referred to joining the East Ham and Ilford portions, a 
very important link will be made in tramway communica- 
tions in the East-end of London, as there is very little 
doubt that after a short time a circular route will be opened 
from Aldgate vid West Ham, East Ham, and Ilford on the 
old Eastern Counties coaching road, through Ilford lane and 
Barking, returning vid the line just opsned through East 
Ham and West Ham, and vice versd. 

The line 1s approximately two-thirds of & mile in length, 
practically all double track. The track consists of 100lb. 
British standard No. 3 girder rails laid on 6in. of concrete 
to a 4ft. 84in. gauge, The joints are made with standard 
fishplates 1ft. 6in. long, and four Lin. fishbolts and Cooper 
and Howard-Smith’s patent anchor joints, and are double 
bonded with 3/0 B & S gauge crown type solid copper 
bonds. The paving is of selected Norway granite, except 
a short length in front of the Council offices and Wesleyan 
Church, where jarrah blocks are employed. The points 
and crossings are of Era manganese steel, while the over- 
head work is mainly of span construction. The feeder 
cables are laid on the solid system, current beiog supplied 
from the Parking Town Urban District Council's power 
station in East-street, which was erected in 1899. It con- 
tains 600 kw. of plant in Babcock and Wilcox boilers, and 
high-speed, double-acting, condensing engines by Messrs. 
W. H. Allen and Co. and the Sunderland Forge Com- 
pany coupled to direct-current lighting or traction 
generators, which with the opening of the new tram- 
way section will be completely loaded up. A 400 kw. 
set is being installed by Mesers. Davey, Paxman, snd Co., 
with a Johnson and Phillips generator, while a new Babcock 
and Wilcox superheating boiler, feed pump, and water 
softener have just been started up. The bulk of power 
generated in the station is being utilised in factories in the 
neighbourhood, some 500 h.p in motors being connected 
to the mains. Power is also supplied for the Barking- 
Beckton Light Railway with its electrically operated lifting 
bridge, besides the section of Ilford tramways in Barking. 

The contractors were: rails, track construction, and cable 
system, Mr. Daniel T. Jackson, of Barking, with sub-con- 
tractors ; Mesers. Bolekow, Vaughan, and Co., for rails; 
Megara. W. T. Henley’s Telegraph Works Company, for cables ; 
Messrs. Burgess, Burgess, and Co., for setts; and Messrs. 
Hadfield’s S:eelfoundry Company, for points and crossings. 
The overhead construction on the London-road section was 
carried out by Messrs. Dick, Kerr, and Co., and Messrs, 
Robert W. Blackwell and Co. equipped the North- 
atreot and East-street section. Messrs. Hawtayne and 
Zden acted as consulting engineers, and associated with 
them in the work were Mr. C. J. Dawson, consulting sur- 
veyor to the Council; Mr. C. F. Dawson, the Council’s 
surveyor; and Mr. A. Hugh Seabrook, the Council's 
resident electrical engineer. 

Many local improvements have been carried out in con- 
junction with tbe laying of the lines, and much extra work 
bas devolved on the Council, their committee, and ой sials, 
The principal road improvement completed is the new bridge 
across the River Roding in the London-road, constructed 
by the County Council, and the general improvement of 
this road as regards levels and paving. Mr. J. N. Reeson 
was chairman of the Council when the work was com- 
menced, but on the shoulders of Mr. J. Wilson, the present 
chairman, and of Mr. L Crow, who has for three years 
been chairman of the committee, the principal work has 
devolved. Mr. Hargreaves, the able clerk to the Council, has 
also had much to do with the successful carrying through 
of the work. 

The official inspection of the London-road section took 
place on Wednesday last, and was conducted on behalf of 
the Board of Trade by Colonel von Donop. Accompany- 
ing the inspector were Mr. W. C. C. Hawtayne (of Messrs. 
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Hawtayne and Zeden, the consulting engineers); Mr. Daniel 
T. Jackson, the contractor; Mr. A. Hugh Seabrook, the 
electrical engineer; Mr. Ullmann, electrical engineer, East 
Ham tramways; Mr. Owen, traffic superintendent; Mr. 
Blain, traffic superintendent of the West Ham tramways; 
and several members of the Barking, East Ham, and West 
Ham Councils. A tour was made over the new line, and 
the Board of Trade representative expressed hie satisfaction 
with the system. The inspection being over, the company 
adjourned to the public offices, where light refreshments 
were partaken of. Mr. W. C. C. Hawtayne proposed 
success to the Barking Town Urban District Council, 
and congratulated the committee upon tbe successful 
completion of the undertaking, which, he said, would pay 
handsomely as soon as a linking up of the neighbouring 
boroughs was effected. Soon, he added, the connection 
between Barking Town and Ilford would be completed, and 
then would follow tbe completion of a route extending from 
Aldgate to West Ham and on to Esst Ham, returning by 
way of Ilford, Barking, Esst Ham, Poplar, to Aldgate. 
Mr. Hawtayne acknowledged the services rendered by the 
officials in the employ of the Council, and the assistance 
which had been given by members of the committee. On 
behalf of his firm and the contractor he presented Mr. Coun- 
cillor Wilson, chairman of the Barking Town Urban District 
Council, and Mr. Alderman Savage, the chairman of the 
East Ham Tramways Committee, with silver salvere, suitably 
engraved, as tokens inremembranceof the opening of the new 
route. Both recipients responded, and Mr. Councillor Crow, 
in acknowledging the toast on behalf of the Barking Urban 
District Council, paid tribute to the work of the consulting 
engineers, Mesers. Hawtayne and Zeden, and to the 
contractor, Mr. D Jackson Не referred to the impending 
departure of their electrical engineer, Mr. A. Hugh 
Seabrook, who is about to fill a similar office under the 
West Ham Corporation, and stated that in the four or 
five years during which that gentleman had served the 
Council he had been able to turn a deficit on the electric 
light undertaking into a balance of 7 per cent. on the 
eapital Several other speakers referred to the growing 
feeling of amity between the borough councils of the 
district, and the proceedings were brought to a close. It 
may be mentioned that the track and equipment were 
provided by the Barking authorities, and the undertaking 
leased to the East Ham Corporation for a period of five 
years. The East Ham, West Ham, and Ilford Councils’ 
tramways have all running powers over the track. The 
line will be opened for public traffic this morning (Friday). 


FREMANTLE TRAMWAYS. 


The work of converting the present antiquated bus 
service into an up-to-date electric tramway system is pro- 
grossing rapidly, and in a very short time the conversion 
should be complete. The power-house was formally opened 
some time ago, and the first completed portion of the 
machinery set in motion. It is located at the South Mole, 
on the water edge, and is a substantial brick structure. 
The interior is divided into a boiler-room and an engine- 
room, the former being 87ft. long by 45ft. wide and 20ft. 
high; the latter is 87ft. long by 50. wide and 14ft. high. 
At the end of the power-house is another building, 60ft. 
long by 28ft. wide, which is to be used for housing the 
battery. The brick stack is located in one corner of the 
boiler-room, and is 109ft. 6in. bigh, 13ft. Sin. outside 
diameter at base, and 8ft. 9in. outside diameter at top. 

The boiler-room contains four Babcock and Wilcox 
boilers, each capable of evaporating 4, 278lb. of water per 
hour, and are built in two batteries of two boilers each. 
The feed pumps are two in number, and are of the Worth- 
ington duplex type, while a Guttmann water softener is 
installed on account of the hardness of the local water. Ia 
the main flue from the boilers is located a Green's econo- 
miser, divided into two sections. "There are 96 tubes in 
each section, arranged in eight rows of 12 tubes, each being 
9ft. long and 44in. diameter. A small Westinghouse motor 
1s located on top, and drives the scrapers оце & wormed 
gear. The condensing system consists of a Worthington 
surface condenser, 12ft. long, 2ft. 7in. wide, and 4f6. 8in. 


697 


high, mounted on concrete piers. The air-pump is by the 
same maker, vertical, three-throw, single-acting, and 1s 
driven by a Westinghouse 500-volt variable-speed motor. 
A centrifagal pamp directly connected to a Westinghouse 
500-volt variable-speed motor is installed. This pump 
supplies the circulating water for the condenser. 

There are four Bellies and Morcom engines and four 
Westinghouse generators, two being for direot current for 
the tramways and two for alternating current for the 
lighting. The engines are of the very latest high-speed 
English type. They are each capable of developing 
255 b. h. p. running at 450 r.p.m. on steam at 150lb., with 
superheat up to 150deg. F., and vacuum of 27in. They 
are of the enclosed type, having forced lubrication, which 
is supplied by a small valveless pump located in the base 
of the engine and connected to the main shaft. They are 
double-acting, and controlled by a piston valve, which is 
governed by an enclosed governor located at the end 
of the main shaft, and which is capable of hand adjust. 
ment for speed when the engine is running. The 
efficleucy of these engines when in operation under the 
conditions they are to operate here will be higher than 
engines of twice their size as in ordinary use. The direct- 
current generators are of the latest Westinghouse type, 
and are 550 volts, 430 r.p.m. each, having a capacity of 
150 kw., one capable of standing a 50 per cent. overload 
for short periods and a 25 per cent. overload for five hours. 
They are directly connected to the engine shaft, and are 
compound wound for automatically increasing the voltage 
for the tramway load. The two alternating - current 
generators are of the Westinghouse two phase type, 
haviog a capacity of 150 kw. each. The voltage is 2,200, 
periodicity 50, and run at 430 rpm. They have 
revolving fields, which are excited by a small exciter 
which is directly connected on the generator shaft, the 
main generator being. like the direct current generator, 
directly connected to the engine shaft. The armature is 
stationary, is well insulated, and is protected by an open 
cast-iron frame. 

The direct-current switchboard for the control of the 
direct-current generators, and for the distribution, is 
composed of five panels. There are two generator panels, 
one battery panel, and two feeder panels. The generator 
panels are composed of two sections of the best blue 
Vermont marble. The lower section contains the field 
resistance and controller handles, the upper section having 
a main switch, a circuit breaker for the negative and 
equaliser wires, an ammeter and voltmeter plug. The 
battery panel has one double-pole switch and single-pole 
switch, one single-pole double-throw switch, a circuit 
breaker, a differential voltmeter, a differential ammeter, 
resistance for the shunt field of the exciter of the booster. 
The two feeder panels have provision for two feed circuits 
each. Each panel has two circuit breakers and two single- 

ole switches, two ammeters, and the usual accessories. 
The board has also a Thomson recording wattmeter 
for measuring all the power sent out, a voltmeter and 
ammeter for measuring the total voltage and currents. 
The alternating current switchboard is composed of six 
panels, having two generator panels, one arc lighting panel, 
and three feeder panels. Each generator panel contains 
one four-pole double-throw oil switch. These are of the 
very latest design, breaking all the high-tension currents 
under oil. There are two ammeters, one in each phase, 
voltmeter plags, and receptacles. The feeder panels con- 
tain oil switches, ammeters, and Stillwell regulator for each 
feeder circuit. The arc lighting panel contains ammeter, 
oil switch, etc., for the control of the aro lighting system. 
The board also contains all recording instruments for the 
measuring of power. 

There is a motor-booster set installed for assisting and 
charging the battery. It consists of a 500 volt, 925-r.p m. 
Westinghouse shunt motor, directly connected to the 
booster and the booster exciter. The booster aud exciter 
are of the usual standard Westinghouse type. The storage 
battery consists of 265 cells, and is located in the room 
adjoining the power-house. 

The erection of the power station was carrled out by 
Messrs. Noyes Bros., contractors, of Melbourne and Sydney, 
and the engineer was Mr. G. Ayres. 
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COUNTRY-HOUSE LIGHTING. 


The illustration shows a very compact little electric light 
installation recently carried out by Messrs. R. J. Nicholson 
and Co., of 26, non-street, Manchester, at a country 
house in Cornwall. The plant consista of a 55-cell seven- 
plate section storage battery, a direct-coupled dynamo and 
petrol engine, and switchboard. The petrol engine is of 
the two-cycle type, giving 4 b.h.p. at 1,000 rpm. The 
switchboard, which was built by Messrs. Nicholson and 
Co., is specially designed for installations of this descrip- 
tion, and, in addition to the usual instruments, is mounted 
with a charge and discharge ampere-hour meter. We 
understand that the firm make a speciality of small 
conntry-house planta, for which their type of petrol engine 


Comparison of Railway Telegraphs in 1879 and in 1904, 
1879. 1904 
14,8894 ...... 19,4844 


Mileage of polen. .... — 
1 i ГОГОЛ . 69 009 h .... 161.7414 
Number of telegraph instruments „ 15188 ..... . 19978 
* telephone "MER m | — ies = 7.980 
js blo "ten . 92411 ..... . 66,176 
M repeater or signal instruments 11,308  ...... . 81,682 


This table illustrates in a forcible manner the readiness 
with which our great railway compauies avail themselves 
of the resources for the regulation and safeguarding of 
their traffic placed at their disposal by the electrical pro- 
fession, and it is not too much to claim that the compara- 
tively absolute freedom from serious raileay disasters in 
this country is largely due to this wise policy. 

Turning to the question of ordinary commercial tele- 
graphy, the following figures may prove interesting : 


Prices for these engines 


appears to be eminently suitable. 
can be obtained on application. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


Inaugural Address.* 
BY JOHN GAVEY, CB, PRESIDENT. 
(Continued from page 666.) 
ORDINARY TELEGRAPHS. 


In considering the question of ordinary telegrapby, It 
may almost be appropriate to apply to it the old adage, 
" Blessed is the country that has no history," if this be 
interpreted as signifying freedom from subjects of heated 
debate, or controversial troubles, financial or political, which 
80 frequently retard the development of new enterprises, 
it being, however, understood to imply steady progress and 
the full growth that is necessary to meet the requirements 
of the public and to spread the civilising influences of 
modern life into the dark corners of the world. Telegraphic 
statistics have been furnished on previous occasions in 
presidential addresses and in papers presented to the 
Institution, and it may not be amiss here to compare 
former figures with those now available. 

First dealing with telegraphs for the use of railways in 
the United Kingdom, I am able, through the courtesy of 
the various companies, to submit a table which illustrates 
the growth since the year 1879, up to which date definite 
information was supplied in a paper read by the late Mr. E 
Graves in May, 1880. 


* Delivered at the meeting on Nov. 9. 


Telegraphs and Telephones provided by the British Post Office, 
March 31, March 51, 
880 1905 


1880. А 

Mileage telegraph poles, underground and cable 25,675 58,032 
„ telephone „, ii ji Nil. 14,898 
„ telegraph wire or sos oas oas oas sus o cn 114,242 558,120 

% telephone- j; carisimo 40 253,521 
Number of telegraph instruments 12,754 55,267 
i telephone о ése ——— 61 48,118 


The growth of the traffic was until recently proportioned 
to the growth of plant, and although the ordinary tele- 
graph traffio has now been checked by the advent of the 
telephone, that young and lusty child threatening to 
monopolise the greater portion of the short-distance work 
in all countries where it has free play, still for long 
distances the questions of cost and the physical limitations 
of the telephone will check the rivalry of the lavter, and 
there appears to be but a small prospect of serious inter- 
ference or serious competition between the two methods of 
communication after a certain critical distance is reached. 
It may be convenient at this point to refer to the general 
statistics relating to the plant in use for telegraphs and 
telephones in those countries from which returns are 
obtainable, and so far as I have been able to gather them, 
they were represented by the following figures, at the end 
of the year 1902 : 

Telegraphs, —Mileage of overhead and underground telegraph wire, 
Aerial. Underground. Total. Instruments. 
5,4535 911 225,148 5,659,659 265,855 
Telephones. —Mileage of overhead and underground wire. 
Aerial. Underground, Submarine. Total. Stations. 
4,197,416 2,630,215 11,145 7,467,417 5,534,056 

The statistics showing the growth of the telephone 
systems in the United States are, qu р. the most remark- 
able. The following table repeats the figures given by Sir 
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William Preece in a paper read before the Institution in 
1894, and those which appear in the American Bureau of 
the census report for 1902 : 


Mileage of wire © a0 0 wt ооо o amn о 000090999 e 552 256 one an L] 

Telephones in use. m.es. osso. 5 276. NN 2 315,297 
Telephone subscribers .. .......—. Ss 252 140 2,178,366 
Number of talks . 600, (00, O00. 5,070 000,000 
Oapital at par „ в == oa о me 348,031,058 


The growth from the year 1902 to the present time has 
shown no signs of diminution, so that it is difficult even for 
the most skilled experts in the States, or those best 
acquainted with the general situation, to forecast the 
ultimate development. 

As to the amount of capital expended on telegraphs and 
telephones, the full facts are not forthcoming, as so much 
of the plant has been provided by the various Governments 
which do not keep ordinary commercial capital accounts, 
bat it certainly amounts to hundreds of millions of pounds 
sterling. A consideration of these facts, however, tends to 
show that whether in capital invested in plant provided, in 
staff engaged, or in commercial activity, both the telegraph 
and its daughter the telephone show no aigns of laggin 
behind the other branches of electrical engineering ; ad 
во far as the telephone is concerned, notwithstanding the 
progress it has made up to the present date, there is every 
reason to think that we have only seen the commencement 
of its development in the United Kingdom. Mach of its 
future success depends, however, on the action of local 
authorities, who will have to show a more accommodating 
spirit than many of them have done in the past, unless 
they desire that the constituencies that they represent 
shall lag behind the remainder of the world in the enjoy- 
ment of the facilities for interoommunication that science 
has placed at their disposal. For these bodies to insist that 
all telephonic connections shall be laid underground without 
regard to the number of wires to be provided, to the capital 
cost involved, or to the fact that long telephone trunk lines 
must in the present state of our knowledge be provided 
by means of overhead wires, is to place an iusuperable bar 
to the provision of a cheap and efficient service. In its own 
interest and for the good of the service which it controls, a 
telephone administration will always place its wires under- 
ground where it is either possible to work its circuits satis- 

actorily or it is not absolutely uneconomical to do so, but 
for local authorities to insist on this method being followed 
in every case simply means either the stifling of the industry 
or its provision at a cost beyond the reach of the ordinary 
"user. When a corporation has to provide the capital 
expenditure for public undertakings it takes good care to 
‘see that no waste of funds takes place, but when the cost 
has to be provided by others there is a tendency to make 
demands that would not be considered in carrying out its 
own works, the authorities appearing to be oblivious of the 
fact that the expenditure must be ultimately met in some 
form by those whom they represent. 

If we now consider the actus] apparatus by means of 
which commercial telegraphy is effected, perhaps the most 
surprising fact that strikes the observer is the predominance 
of the use of the ordinary Morse code and Morse apparatus 
throughout the world. At first it seems surprising 
that, notwithstanding the innumerable inventions of 
printing, writing, and drawing telegraphs, the original 
system—of course, much improved—atill holds the field 
generally, notwithstanding the partial use of the Hughes 
and Baudot printing systems on the Continent of Europe, 
On consideration, however, it will no doubt be seen that, in 
comparing the Morse with other systems that at first would 
appear to be superior, ite simplicity, ite relative freedom 
from trouble, electrica] or mechanical, the ease with which 
ita alphabet is learned and a skilled telegraphist is trained, 
and ite adaptability to high-speed or multiplex working, 
allhelp to maintain it in the forefront, and undoubtedly 
qualities will for a long time prevent or delay its general 
replacement by other types of instrument where the speed 
of working that is necessary is not greater than can be 
achieved by an operator manipulating a key. Where high- 
speed automatic Morse apparatus, however, is in use, the 
want of a means of automatic transcription which would 
save the labour and delay of manual transcription has long 
been felt, and extremely promising systems have been 
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devised whereby the problem has been solved in two 
different ways. In one which was recently illustrated in 
a paper read before the Institution a perforated slip is 
used for transmission, as in the ordinary Wheatstone 
system, but instead of the signals being received in Morse 
characters at the far end, a second slip is perforated, the 
exact counterpart of the original; this is placed in an 
automatic typewriter, which prints the message on ordinary 
typo. Two different жашо of applying this system are 
now under the consideration of the Post ffice. In others 
the transmission is effected by means of a perforated tape, 
the message, however, being printed by the receiving instru- 
ment, either by a direct impression from a type-wheel, or 
in one case by a photographic reproduction of each letter 
as the type-wheel revolves. 

It is interesting to note how the practice in the ordinary 
telegraph service has materially benefited by the develop- 
ment of other branches of applied electricity. Thus for 
testing and localising faults, and in order to obtain control 
over the large mass of wires entering the principal offices 
in this country, these were formerly attached to screw 
terminals fixed in a test box, which was bulky, and which 
occupied much valuable space in a costly building. The 
practice in the Post Office now is to terminate these wires 
on telephone jacks, and to provide for connectious for test- 
ing, crossing, or other purposes by means of plugs and 
flexible cords, the modern arrangement only occupying one- 
third the space of the oldtyps. Again, the extended intro- 
duction of secondary cells charged from lighting plant by 
means. of motor-generators has resulted in the last few 
years in the abolition of about 150,000 primary celle in the 
Post Office service, this change leading to a proportionate 
saving of space, and to a great economy in generating 
energy and in upkeep. Again, the great extent of modern 
London necessitates a very considerable amount of local, 
telegraphic traffic. The number of inter-metropolitan 
messages — viz, those from one part of London to 
another—some time ago amounted to 18,000 pr diem. 
These were all retransmitted at the Central Office, for 
it was obviously impossible to provide direct connect- 
ing wires between every one of some 600 telegraph 
offices. The Post Office therefore determined to revert 
to the system of switching lines through to one another 
as required, a method which had proved a failure 
when tried on long and costly trunk circuits, as these 
could obviously deal with a much larger percentage of 
traffic when a constant stream of m was fed into 
them than was possible when switching connections had to 
be made. Where local circuits are concerned which are short 
and inexpensive, and in the majority of cases not filled 
with traffic, the conditions are altered, and it is a wise 
policy to increase the number of wires where necessary and 
to save the delay and cost of retransmission. A special 
switching board based on telephonic lines was therefore 
designed to meet telegraphic requirements, and a section 
providing for 138 lines was fitted up at the Central Tele- 
graph Office and brought into use experimentally on 
Nov. 13, 1902. Now any office connected to the switch 
which wants to communicate with another similarly con- 
nected merely calls the latter, and the switch clerk, hearing 
the call, simply joins the two lines through in the manner 
adopted for telephonic service. Suitable signals are pro- 
vided to indicate when lines are eng , and the number 
of wires to important offices has n increased. In 
designing the arrangement provision has been made for 
working all the wires from a secondary battery installed in 
the Central Telegraph Office, so that the large number of 
primary cells previously installed in each office has been 
dispensed with. The result has been so satisfactory that 
the whole of the metropolitan circuits are now being 
treated in a similar manner, and this handling of 18,000 
messages twice over each day is about to entirely 
obviated. 

In submarine cable work the same progress may be noted 
as in other branches of telegraphy. The growth in half a 
century is represented by the following figures: 


1858 Liens Ron T ši 87 nautical miles, 
1892... оо o 09 „„. eub 139,594 IL э 
1902 оос ото © GHD оне оос 0 59 оом осм 000 OE ьал oon 212,894 30 LE | 


and it goes on without interruption. 


e 
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Types of submarine cable have in practice not been 
materially changed, and with the one exception of the air- 
spaced submarine cable designed for telephone purposes by 
Mr W.lloughby Smith, one of which was laid by the Post 
Office between Nevin, in North Wales, and Neweastle, in 
Ireland, in the year 1892. The problem of devising sub- 
marine cables for long-distance tele phones is, however, still 
to be solved. The longest telephoue cable of the old Paris 
type was laid by the Past Office in the year 1902 for 
communication between London and Brussels. It is 47 
knots in length, and this is about the practical limit of 
distance over which satisfactory telephonic speech is possible 
under existing conditions when allowance is made for the 
addition of the connecting land lines and of the local 
subscribers’ plant. 

As one of the results of cable enterprise, it may not be 
inappropriate here to refer to the extended knowledge of 
the character and constitution of the sea bottom which 
has been derived from the extensive soundings and surveys 
that have been made in the Atlantic and Pacific Oceans, 
preliminary to the laying cf deep-sea cables. On a 
reference to Admiralty charte, the track of deep-sea cables 
can be followed along the continuous lines of sonndings at 
short intervals which appear where cablea have been laid, 
whereas other portions of the sea bottom are comparatively 
uncharted. I have especially in mind some of the admirable 
charts and reports prepared by Mr. R E. Peake in con- 
nection with cable enterprises with which he bas been 
associated. 

WIRELESS TELEGRAPHY. | 

Wireless telegraphy—so called—has attracted a great 
deal of intermitteut attention for many years psst, The 
various possible methods of communication between two 
localities not directly connected by wire may be divided 
under five heads: (1) leakage across the earth or water 
between two parallel wires erected on opposite sides of a 
position which has to be bridged; (2) electromagnetic 
induction between coils placed vertically or horizontally ; 
(3) the combination of the two above systems by the erec- 
tion of two parallel overhead wires connected to earth at 


their extremities; (4) electrostatic effects from vertical. 


conductors ; (5) the Hertzian aystem. 

Many attempts have been made to establish communica- 
tion across rivers, arms of the ses, etc, by the first method, 
and they have met with varying success, but the system is 
one the application of which has a limited scope. The 
second method has but а limited range; it has only been 
rendered possible by the use of telephones, but inasmuch as 
the effective energy available for signals diminishes as the 
cube cf the distance between the coils, the limit beyond 
which no signals can be received is very rapidly reached. 
The third method, which, prior to the invention of the 
Hertzian method, was fully investigated by the Post Office, 
has met with a certain measure of success, and at the 
present time there are two installations still at work in 
this country. One of them connects Rathlin Island with 
the mainland at Bally Castle, the parallel wires being at an 
average distance of eight miles apart. The second instance 
is an installation establishing communication between the 
Skerries, a series of rocky islets off the coast of Holyhead, 
with the telegraphic service on Holyhead Island itself. The 
parallel wires are at an average distance of three miles 
apart. The latter installation is worked telephonically— 
i. e., the wires are fitted with telephone transmitters and 
receivers, and telephonic speech is actually transmitted 
from wire to wire. The fourth system of communication 
by purely electrostatic effects without the emission of free 
waves has not been developed on a practical scale. The 
fifth, or Hertzian, system has created world.wide interest, 
and its development in the course of the last few years has 
been very marked. Ав is well known, the method is based 
on the classical researches of Hertz. It was made possible 
in the first place by the original inventions of the coherer 
by Branly, improved later by Lodge, and finally developed 
into a practical system by Marconi. 

It may be of advantage to briefly review the gradual 
development of the art from the date of Marconi’s early 
work. It will, no doubt, be remembered that after a 
period of experiments, first in Italy, then in this 
country, a crucial trial was made in the year 1896, under 


the auspices of the Post Office, across the Bristol Channel, 
from Lavernock Point, first to the island of Flat Holm, and 
then to Breamdown, near Weston-super-Mare. At that 
period, what has by some been termed the whip-crack 
method" only had been tried—that is to say, a powerful 
spark coil was connected, one terminal to the vertical con- 
ductor, the other to the earth. This arrangement emits a 
very powerful impulee which is damped down almost 
immediately, and is is probably the first single impulse 
alone which affects the receiver at a distance. Elementary 
attempts at tuning were made by various experimenters 
during this period, but the art was not sufficiently developed 
to admit of any really useful results being obtained. The 
eoherers were probably far too sensitive, and the difficulty 
experienced in the early days was rather due to their not 
decohering than to tbeir failing to respond to the electrical 
waves. 10 course of time thie difficulty was remedied by the 
use of an oscillating transformer inthereceiving circuit, which 
admitted of the use of less sensitive coherers, and excellent 
results were obtained, but owing to the fact that every 
receiver within a certain definite range of a given trans- 
mitting spparatus responded to each impulse, and all 
receivers were affected by all transmitters within range, it 
appeared at first as though Marconis attempt to increase 
the effective limit of his apparatus would tend to restrict 
rather than to extend the use of the system He and others 
interested in wireless telegraphy, therefore, turned their 
attention to the establishment of syntony between the 
transmitting and the receiving apparatua, and a marked 
degree of success has attended their efforts This syntony 
is usually effected by connecting one or more closed oscillat- 
ing circuits to the source of energy and coupling these either 
direct or through an oscillating transformer with the vertical 
antenr . the closed oscillating circuitand the vertical antenna 
being in unison— e, having the samefreqaency. A closed 
oscillating circuit includes a capacity and an inductance, 
and, therefore, for each primary impulse a train of waves is 
generated The first portion of the wave has not such an 
amplitude as when the whip-crack method is used, but this 
ia more than counterbalanced by the effect of the long 
train of oscillations, which results in restricting to a great 
extent the visible effect to receivers tuned in harmony, 
other receivers not so tuned not responding when a certain 
critical distance is passed. In the next place, by a jadicious 
combination of oscillating circuits with antenrie ot suitable 
capacity, the amount of energy that can be utilised for the 
transmission of signals may be increased from the small 
limits imposed when an ordinary induction coil ia used to 
practically any given amount—an utter impossibility with 
the original method of working. Of course, where a very 
powerful exciting system is in use, the radiating surface 
must be increased proportionately, and the well-kaown 
method of multiple antennæ has been designed to achive 
this end. At the receiving station the tuning is effected 
by the addition either of inductance or of capacity, the 
receiving installation being brought into as perfect syntony 
with the transmitter as is possible. In addition to this, 
special devices have been introduced in the receiving 
circuit for the elimination of waves of other periodicities 
so that even whip-crack transmission can to a great 
extent be eliminated. The effect of having the trans- 
mitting and the receiving apparatus in harmony was 
shown in an admirable manner by the Post Office experi- 
ments, recently carried out and described by Messrs. 
Duddell and Taylor, which gave graphical measurements of 
the energy received under both conditions. 

The receiving apparatus has undergone many modifica- 
tions since the original filings coherer was invented. There 
is, for example, the single-point contact, consisting of a 
pointed carbon lightly resting on a slightly oxidised steel 
surface; the Brown radioscope, consisting of a lead elec- 
trode resting lightly on а surface of peroxide of lead; the 
Lodge-Muirhead revolving disc, touching lightly on a 
mercury surface; the Schaffer, so-called, anti-coherer, con- 
sisting of a fine razor slit across a silvered glass surface; 
the Italian navy coberer, in which one or more globules of 
mercury are enclosed between carbon and steel contacts— 
all of which are dependent for their action on imperfect 
contacts; the bolometer and electrolytic methods claimed 
by different inventors; and, finally, Marconi’s electro- 
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magnetic receiver. 
with variations in the original method of combining the 
different electrical elements of each circuit, and have been 
denominated “systems.” I will not, however, enter the 
thorny path of attempted discrimination between those 
that may be considered as systems or those that can only 
be described as methods. 

A great deal has been said by rival inventors as to the 
possibilities of wireless telegraphy, and some exaggerated 
claima have been made on their behalf which have led to 
counter statements by some interested in other methods of 
communication. Whilst, on the one hand, it may be fairly 
assumed that wireless telegrrphy is not, under any circum- 
stances, likely to supplant, or even to compete seriously 
with, inland methods of inter communication, there is no 
doubt that there is a very distinct and important sphere 
of utility awaiting ite further development. For inter- 
communication between ship and shore, and ship and ship, 
much has been done, although much remains to be done. 
For intercommunication between neighbouring coasts there 
is also a possible future, but this depends almost wholly 
on the further development of the methods of syntony 
or tuning. There appears to be doubt that in cases 
in which the wave-lengths used on two systems differ 
to a considerable extent, a very marked degree of 
success has been obtained in the avoidance of mutual 
interference. Where the wave-lengths, however, are not 
very widely apart in frequency, there is in each case a 
definite range within which interference arises, and simul- 
taneous working ia impossible. That the tuning methods 
will be improved I think there can be very little donbt. 
The progresa that has been made between the year 1896. 
when it took a week to receive a few elementary signals 
over & distance of nine miles, and the present time, when 
such remarkable results have actually been obtained, is so 
great that it does not imply the possession of an undaly 
sanguine disposition if one ventures to predict further 
improvements, which may be expected to increase the 
freedom from mutual interference, the speed. and the 
reliability of this method of communication. It does not 
appear to be very probable that it will seriously compete 
with the highly-developed cable communication in the near 
future, although it may in many instances supplement that 


service. 
(To be continued ) 


KING’S LYNN ELECTRICITY ACCOUNTS. 


From the accounts of the King’s Lynn electricity depart- 
ment for the year ended March 31, 1905, it appears that 
the total expenditure on capital account to that date 
amounts to £46,466. Abstracts of the revenue account 
and balance-sheet, etc., are given herewith. 


REVENUE ACCOUNT. 


à Expenditure, £ s d. 

To generation of electricity _.........................—. =... 1,619 3 Б 
Distribution of electricity... ..... . . ooe o os oan e = 672 14 2 
Attendiog and repairs to publio lamps. o os sos o s-o 280 711 
Rants, rates, and taxes ies -e-. 332 6 4 
Mens gement expenses, Salaries, ete. .... 36d 2 1 
Law and parliamentary expenses ....... — — з 22 5 6 
Iusurances, eto o 3 — 35 5 9 
4.164 3 2 

Amount carried to net revenue account ....... POUR 4. 5,3525 1 6 
£6,487 4 8 

Or. Income. £ s. d. 
Sale of current per meter... . o 383753 1 3 
Public lighting. ... .... . . онан eee —.—.— 1,796 19 11 
Under enn bra e Cose XR CHE Pa ban оаа Ora Ud = 30 3 5 
Rental of meters and other apparatus. — Á—— 178 10 10 
Bale and :epairs of lamps, eto - — can ees 728 9 5 

£6,487 4 8 
BALANCE SHEET. 

D- Liabilities, £ s.d. 
Capital accouot—mortgage debt . eso = 67,277 0 0 
Sabor erer 8 79 0 3 
Daus to eisern sie ан i аааз — 4444 7 5 
Surplus a seg. ... .. . . . . . . . . . . 8.208 19 2 

$50,009 6 10 
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Assets. £ s. d. 
Capital account—amount expended on works .......... 46 465 19 2 
Stores in Band dg... OE Eee a ed ab MR ad eio .. 638 4 9 
Sundry debtors for current, meter rents, ete. ... . . 1,771 12 4 
By net revenue acc unt e uos 8 аре . 1,135 10 7 
£50009 6 10 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 

Qaantity genera'«d in B. T. U. rernm 491,029 

Private lighting by meter . 145.114 

Р By cont: asd oeeo —À 2 600 
Qaantity sold4 puto lighting луына, 174.507 ( 446,112 

. РОЛИНЕ уыз . 123,891 
Quintity used оп !! саала ан ИЧИККЕ =. 11.105 
Votal quantity accounted for.. es. ————À—— « — 457 217 
Quantity not accounted for 4 34 412 
Me ximum supply demanded (kilowatte) c dul 


ae of public lamps: 457 pairs 16-0. p. incandescents, 35 Nernet, 
10 arcs, 


ABERDEEN ELECTRICITY ACCOUNTS. 


Herewith we give abstracts of the revenue account, 
balance-sheet, etc., from the accounts of the Aberdeen 
electricity department for the year ended July 31, 1905. 
The total expenditure on capital account to that date 
amounts to £236,860. 


REVENUE ACCOUNT. 


Dr. Ex pencliture. £ s.d. 
Onal or other fuel... oec meii eia hn aoa irit a nda —.— 5,875 11 4 
О l, waste, water, and epgine- room e tores .. 473 11 9 
Мар. s at generating station. — bes een oam o ne sees . 1,779 8 8 
R pairs on buildings . . ses ses 495 1 11 
Kopaira on 1lant ce ——  —Q — 934 6 1 
Main and service repairs . r - 987 16 8 
Mster Fep31tB... eese ero eo rero xo ehe nete Rn env дае — 67 9 3 
Repairs on motors and depreciation ...................... æ=. 840 9 Б 
R nts and feu duty. seos seor eso — PÀ as 95 4 0 
I/; scion ERES VR wee FFF . 5,00) 6 1 
Misi agenient P эзы ee Los pim ннде — 235 0 0 
E giueer’s sglary (proportion) . . — 613 2 8 
General establieh ment ages on ыйына = 219 11 5 
Engineer's travelling expenses. ..... .. - 75 8 11 
Ntatiopery, priotipg, and advertising F = 159 18 11 
Eines 8 а 44 6 2 
I вре tors wages. ———— 244 S са 1116 9 
Auditor's fee. (Ex aie COS ECL clea PAR ERE E ENEAN A, 2 15 0 0 
Bid deb ses bee т Йа ы каб зада Ыы» - 96 4 0 
Ahstementa .................. J "s 217 b 6 
Special services o me oae o os omt © os o a сагонат — 362 17 4 
о eC ы 44 010 

17 037 17 8 
Balance carried to net revenue account sose uso . 22 009 15 6 
£39,047 13 2 
у Income, £ s.d. 
By ssle of current per meter cos UR 25 864 2 8 
Public l'ghtinpg...................- EET ЫЕ - 2.519 16 7 
Traction (Corporation 2 ea sen sen 98890 9 2 
Traction (Subutban)) .. 2 2 1,957 15 10 
Balu of lemps TTT - 102 17 9 
t . ero rp aet dete адн . 810 9 5 
Attendance on harbour and fi h market lamps .......... - 61717 9 
Renta and feu duties . . » 64 4 0 
£33,047 15. 8 

GENERAL BALANCE SHEET, 

Dr. Liabilities. £ s.d 
Amount borrowed on mortgage... 215 515 7 6 
Mortgages redeemed by sinkiug o 21637 0 0 
in,, o vele ыйда ааыа . 16,165 0 4 
A:Lount due to sundry orelitors нана 2494 9 7 
Excess paid for current due to tramway depaitment...... 1,137 1 3 
Amount depcs.ted in security for current. 43 7 4 
Теп porary 10808 ee „ 17976 8 2 
Balance due to bak 2 mss ~- 89116 6 

£275,443 10 8 

Or. Assets. 2 8. d. 
Amount expended on works, lees depreciation ........... 257 447 1 10 
Sundry debtors for carrent supplied. os oam -m sos 13,267 5 5 
Stores Ой DANG g cap eti xor qd s Cod up ea M NER SV 11.222 13 4 
Reserve fand invested . 2 15 411 10 1 


£275 448 10 8 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 


Quantity generstes in B. T. U. ee cee eee 4 693,050 
Pruvate consumers by meter... . 1,7C9 012 

Qaantity sold T action. а... 2 105 279 4,069 831 
Public lemps --. = 25 540 

Quantity ured on works and sabway.............—. ER А 377.795 

Тога! quantity accounted for. . 4, 447 624 

Q ianuty not accounted for e eesse — 451,426 

Number of public lamps (are). . . .. . .. sos 192 
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ENGINEERING ESTIMATES AND THE LOCAL 


GOVERNMENT BOARD. 


Before we leave the subject of the Local Government 
Board policy, and the method in which their inspectors 
conduct inquiries respecting loans for extension work, we 
wish to deal with preliminary estimates of financial results. 
The inspectors have frequently compared these estimates 
of profite obtainable with the actual results of working the 
undertaking in question. As a result, unfavourable com- 
ments have been made and doubts thrown on the estimates 
forming the real subject of the inquiry in question. Com- 
menoing from the beginning, a town obtains an electric 
lighting provisional order, and one or two energetic 
councillors take up the matter of carrying out the 
powers of this order. They most likely approach 
some prominent consulting engineeer and ask him what 
they ought to do. They usually add that they are 
not authorised to spend any money on professional 
advice. The consulting engineer, if a Westminster man, 
will tell them that he will glve them a preliminary report 
and estimate for a nominal fee of fifty guineas, or even less, 
which will include his travelling expenses when going to 
see the town, his report, snd, perhaps, an interview with 
the electric lighting committee or whole council. He will 
spend one day in the town to get a general idea of the 
same, but the figures in his report are bound to be based 
on his experience obtained elsewhere. His estimate of 
revenue and expenditure for, perhaps, three or four years will 
be worked out on average figures, and in all the reporta we 
remember seeing a definite price per unit sold is given for 
each year. The results are, perhaps, very favourable for 
the third and fourth years, showing a large margin of 
profit, which will induce the council to go on with the 
work. So far, so good; but is it fair to compare this 
preliminary report as to profits with the actual profit 
obtained ! We state emphatically that it is not, and give 
our reasons as follows. In the first place, it may be that 
the preliminary report is considered and reconsidered until 
anything from six months to two years may elapse before 
the engineer gets instructions to issue specifications for the 
work, It thus may be three years before supply is started, 
and three years in the development of electrieal engineer- 
ing shows great alteration in standard practice. The 
engineers experience may by then have proved to 
him that a lower charge per unit in the first instance 
is really more economical, because it encourages a 
more rapid development of the undertaking, and does 
not penalise the first users of electricity. It, of course, 
means a larger loss in the first year or two, but it is 
followed by a much wider use of electricity throughout the 
town. Again, another cause for the variation between 
estimate and obtained profit is quite outelde control of the 
consulting engineer. He does not have the fixing of the 
rates, and they may be altered without even consulting 
him. We know of one case in Lancashire where the horse 
tramways were converted at a great expense for electric 
traction. The engineer pointed out that this expenditure 
was warranted by the lower working cost and probable 
increase in traffic which would ensue. He said that after the 
trams had been worked electrically for a yearor so faresmight 
be reduced. What happened was this. At the next election, 
when the conversion was still in progress, a large number 
of Labour members were elected. These obtained the 
control of the tramway committee, and their first act was 
to reduce all the fares by one-half without even consulting 
the eminent firm of engineers who had the conversion of the 
tramways in hand. As the electric cars were only running 
on one or two sections and the traffic was disorganised by 
the conversion, a heavy loss was incurred at once. Tbe 
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same lines are now working with an annual deficit, after 
paying capital charges, which could bs obviated by a slight 
rise in the fares now fixed. There are other reasons for 
variations between estimates prepared often at two days 
notloe and the results from the working of what may be 
quite a different system in future years. We have said 
enough, however, to show that the Local Government 
Board inspectors are quite beside the mark in drawing 
conclusions derogatory to the accuracy of engineers’ 
estimates in general from any comparison made with such 


preliminary reports. 


FORTHCOMING EVENTS 


Fray, Nov. 17. 

Electro-Harmonio Society.—At8 p. m., concert (ladies night) at 
the Holborn Resteurant. 

Institution of Mechanical Engineers.—At 8 p.m., the seventh 
report to the Alloys Reseerch Oommittee: '' On the Properties of 
а Series of Iron-Nickel-Manganese-Oarbon Alloys,” by Dr. 
Н. О. Н. Oarpenter, Mr. Б. A. Hadfield, and Mr. Percy 
Longmuir. | 

SATURDAY, Nov. 18. 

Institution of Electrical Engineers.—At 10 a.m., students’ visit 
to Ohelsea generating station. 

Junior Institution of Engineers.—At 2.50 p. m., visit to Messrs, 
Barclay, Perkins, and Co.'s Anchor Brewery, Park-street, South. 
wark Bridge. | 

Northampton Institute Engineering Society.—At 7.50 p. m., 
leoture on A Comparison between Gas and Eleotricity in regard 
to their Use as Illuminants," by Mr. S, M. Hills. 


Turspay, Nov. 21. 
ways and Light Railways Association.—At 12 noon, visit 
to Motor Exhibition at Olympia. 
Institution of Electrical Engineers (Birmingham  Looal 
Seotion).—At 8 p.m.. address on Some Problems in Electro 
and Electro-Thermal Chemistry," by Prof. R. Threlfall, J. R. S. 


WEDNESDAY, Nov. 22. 


Society of Arts.—At 8 p. m., lecture. ''The Omematograph and its 

Applications,” by Mr. F. Martin - Duncan. 
THurspay, Nov. 25. 

Institution of Electrical Engineers.—At 8 p.m. (at the Institution 
of Civil Engineers), ''The Applications of Electricity in the Royal 
Gun eal Woolwich Arsenal," by Colonel Н. О, L. Holden, 

Tramways and Light Railways Association.—At 8 p.m. (at 

Society of Arts), '‘ Paving of Roadways,” by Mr. W. L. Green. 


| Frmay, Nov. 24. 
Society.—At 5 p.m., The Dielectric Strength of Air," by 
Mr. A. Russell: On the Electrical Oonductivity of Flames 
containing Salt Vapours for Rapidly Alternating Current," by Dr. 
H. A. Wilson; ''On the Lateral Vibration of Loaded and 
Unloaded Bars," by Mr. J. Morrow. 

eering Standards Committee.—At 1l a.m., conference of 

glow Jamp makers at Institution of Civil Eogineers. 
Institution of Electrical Engineers (Manchester Students’ 
Section). —At 7.30 p.m., address by Mr. J. Swinburne, M. I. E. Е. 


Society of Arta,—Nov. 27, at 8 p. m., Cantor Leoture (I.). The 
Mes sure ment of High-Frequency Ourrents and Electric Waves,” 
by De. J. A. Fleming. Nov, 29, at 8 p. m., The British 
Association in South Afiics,” by Sir W. H. Preece, K. O. B. 

Institution of Electrical Engineers (Manchester Section), — 
Nov. 28, at 7.50 pm., Theoretical Oonsiderations of Feeder 
Systems,” bv Dr. W. d. Rhodes, M. I. E. K.; Street Oable 
Systeme,” by Mr. d. J. Watson, M. I. R. E. 

Institution of Electrical Engineers. — Deo. 8, at 8 p. m., dinner 
at Hotel Cecil. 


PERSONAL. 


Mr. James H. Shepherd hss been appointed general menager of 
Dundee, Broughty Ferry, and Distriot Tramways Oo, Five years ago, 
following the introduction of the electric system into Dundee, he was 
appointed assistant superintendent of depÓte, and for the last 34 years 
he has performed the duties of depót superintendent st the head. 
quarters of the city tramway department. 

The South Shields Town Oouncil have appointed Mr. John Wilson 
to be general manager of the Corporation's new eleotrio tramways at a 
ta ary of £250 per annum. Mr. Wilson has been general manager of 
the old South Shields tramways for 20 years. 

The E. ith Urban District Council have appointed Mr. A. 8. Scott 
as junior clerk in the electricity department at a salary of 27s. 6d. 


per week. | 
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EXHIBITION SLAVES. 


The Touching Ballad of the Exhibitor's 
Representative. 


[It is generally acknowledged that the late Electrical Exhibition 
was a huge success, but small reference has been made in the public 
Press to the share that the hardworked exhibitors’ representatives had 
in this magnificent result. ] 


Now the Exhibition's ended, what a busy time and wet; 

What a lot of solid grafters at Olympia I’ve met; 

Not to mention pretty maidens, some there were in 
costume blue 

Who at making lamps were perfect, and at making 
matches too. 


Bat the way we slaved was cruel, tho’ we did it all 
like men, 
And if ever the occasion comes we'll do it all again. 


Oh! the work was simply killing, down before the mid-day 
chime, 

Read the letters from those fatheads at the Works from 
time to time ; 

eo postcards, ‘‘Awfnl busy, very nearly made a 
ва » 


Meet your vis-a-vis at Lyons, hear his latest moral tale. 


Yes, the way we slaved was cruel, though we did 
it all like men, 
And if ever the occasion comes we'll do it all again. 


In оз af оров came thousands, some were thirsty, hot, 
and tired, 

Ah! the way we worked like niggers getting bottle necks 
unwircd ; 

таа corks and pressing triggers, till it made the fingers 


ache ; 
Not to mention keeping gamesters with the guests, for 
friendship’s sake. 
Oh! the way we slaved was cruel, but we did it all 
like men, 
And if ever the occasion comes we'll do it all again. 


Then to wander throvgh the building, meeting slaves at 
every bar, 
95 business information, business news from near 
and far, | 
Ask how garden chairs are selling at the stand of P.P.P. 
While the man in charge goes frantic underneath the 
plantain tree. 
Ah! the way we slaved was cruel, but we did it all 
like men, 
And if ever the occasion comes we'll do it all again. 


Then to take a country client for a feed, and when he’s 


Drink-for-drink him, mixing frequent, till you'd got him 
nearly blind. 
If the blighter had an order for to place, his doom was 


sealed ; 
If he would not place it sober, faith, he would when he 
was koeled ! 


Ah! the way we slaved was cruel, but we did it all 


like men, 
And I’m sure that when occasion comes we'll do 
it all again. 
For a month we bore it bravely, hour by hour and day 
by day, 
For the honour of our firms until our souls near left 
their clay. | 


Now—with feeble pulse some linger, waiting Time 


all-healing touch, 
Some see snakes and frogs of crimson. Ah! they worked 


too blooming much. 
Oh! the way we slaved was cruel, but we did it all 


like men, 
And we're game to fill the breach next time and 
do it once again. B. O. H. J, 
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THE LONDON COUNTY COUNCIL POWER BILL. 


It was decided on Tuesday last that the London County 
Council should be one of the many applicants for powers to 
distribute electrical energy on a large scale throughout 
Greater London. This matter has been referred to before 
in our columns, but as it has now entered the region of 
practical politics we reproduce the two reports bearing on 
it, The tiret of these, from the Highways Committee, is 
dated Oct. 23, and reads: 


1. We desire to direct the attention of the Council to the very 
important issues which have been raised iu connection with the intro. 
duction into Parliament, in the session of 1905, of several Bille dealing 
on а mnch larger scale than any brought forward hitherto with the 
supply of electrical energy in London and certain acjacent districts. 
The largest of these schemes, that promoted by the Administrative 
County of London and District Electric Power Company, contemplated 
the tupply of energy, both in bulk and also to large retail consumers. 
over an area of upwards of 500 square miles. The basis of this scheme 
was that the company el oald by agreement, or failing this, by com 
petition with the consent of the Board of Trade, eventaslly become 
suppliers of electrical energy in bulk to all the local authorities and 
companies supp'ying in Loudon, and in a large area ou'side London, 
or else absorb tbe existing undertakings aud carry on the whole 
service, Ia the event of the existing supplying authorities not being 
abeorbed, they would ''sorsp" their generating stations and become 
retailers or distributors of the energy sold to them in bulk or whole. 
sale by the Administrative Compeny. At the present time about half 
London is supplied with electrical energy by local authorities’ under- 
takings, each confined to а single borough and the other half is 
eupplied by companies whose undertskings are, with a few minor 
1 compulsorily purchasable by the borough councils in 


This right of purchase by the borough o-uncils which is а cardinal 
featu’e of ће E.ectric Lighting Acts ot 1882 and 1888, still existe, ba: 
ite value and practicability have become seriou-ly jeopardised by the 
character which the companies’ undertakings have assumed. 

Inasmuch as а 8 gle company’s undertaking often extends through 
several boroughs, whilst there is only one generating station. mny 
loca] authorities will, if present circumstances continue, only be able 
to buy mains and no station, while others will only be able to buy 
maine and a station far too large for the nerds of a single borough. Io 
some ca-es, moreover, the stations are outside areas of supply, and, it 
is contended, not purchasable at all. 

We have frequently drawn attention to these difficulties when, on 
former oocasiuvs, schemes much more restricted in character and 
ext-nt have been put forward, The scheme of the Administrative 
Oom pany, h., we ver, raises these issues іп a far more acute form. Han 
the Bill become law, an enormous monopoly would have been created 
in the supply of het is now ove of the most im portant and vital 
factors in the commercisl dev lopmeot cf London and the neigh- 
bouring districts. The danger of such a state of effaira is such that 
we do not feel it neceessry to enlarge upon it n: w. І. will be sufficient 
to remind the Oounoil that the electrical supply, in common with the 
water, gas, and tramways services, in most cf the large cities in 
England is in the hands of tbe local authorities respectiv ly ocn 
cerned ; it being clearly considered that a moncpoly in services ot 
this character, which are vital to the welfare of the community, 
should not be in private hands. It seems clear, however, from the 
fact that thie scheme (although it largely ignored the statutory rights 
of existb g undertakers and tended to the creation of a private 
monopoly) received the approval of committees of both Houses of 
Parliament, that those committees must have been oonvioced that 
electrical energy was not at the time supplied in a sufficiently 
attractive and cheap form to meet the neers of marufaoturers and 
others in London and the immediate neighbourhocd, aud that to 
enable a satisfactory supply to be given a ssheme or schemes on a 
much larger scale than avy then authorised was necessary. A great 
feature of the case for the Administrative Company's Bill was that 
existing areas were too small to admit of the generation and distribu- 
tion of energy on the most economical scale, and, consequently, at the 
lowest prices, 

While admitting the proposition that larger areas than several of 
those at present existing are necessary to secure tbese ende, we do not 
feel thet it is nectssary either to er t rely disregard the statutory 
rights of existing undertakings or to place them 1n such a position as 
will make it impcsnble for them to carry out their service. 

What is required at this janoture of the history of the electricity 
question is, in our opinion, that a complete view of the case sheuld 
be stated by an authority capable of putting that case before Parlia- 
ment. Up tothe present all that has been attempted has been to 
deal with the problem separately from the company's standpoint and 
the borongh council’s standpoint, which together do not. however, 
make up the whole case so far ав it concerns London. This, for the 
reseons set ont in this report, can, we think. be most ad: quately done 
by the Oouncil as the central municipal authority. We have accordingly 
ca efally considered how the advantages aimed at can be gained other- 
wise than by the creation of a private monopoly, and we have arrived 
at the conclusi;n that, having regard to the extent of area necersa'y 
to secure economical supply, and to the importance cf preservirg 
ва f.r ss pcssible, the existing rights of local authorities and 
the principle of municipal ownership contemplated by the Acts 
of 1882 and 1888, the only possible alternative ie for the Oouncil 
to obtain such powers as will enab'e it to sup; ly electrical energy in 
London and the neighbourhood, the Oounoil being the only London 
municipal authority entrusted with an area large enough to allow of 
generation on the unecessary economical scale, The fact that the 


Council already has а very large generating station to supply electrical 
power for the tramways of London is, in itself, largely in its favour by 
rendering possible а load of the most economical character. We would 
point out, too, that one important ol jection which was raised in the 
case of the Administrative Bill was the enormous powers that would be 
conferred on private individuels in respect of the breaking up of streets 
and the interference in other ways with pub'io property. I. seems 
obv'ously desirable that such extensive r'ghts a: w uld have been con- 
ferred in regard to publio property should be in the hands of a public 
authority, and, moreover, as the Oouncil is its-lf from time to time 
laying electric mains in all parts of London for tramway purposes, con- 
siderable convenience and economy «f work would be gained were the 
two services inthe Oouncil’s hands. Та addition, there is the fact that 
tbe Council is а: езду responsible for the condu :t of very large services 
involving the consumption of such similar stores and the formation 
of such similar organisstions as would be necessary for the supply 
of electrical energy. Ia view, therefore, of these considerations 
of economy, and also the importance of retaining in public hands 
the control of a servic) so essential to the development of London 
in the future, we believe that the Oouacil will think it right 
to seek prwers to enable it to supply electrical ene-gy as pro- 
posed. The authority to be sought should, we think, inciude power 
(1) to supply energy in balk tnroughout tse whole of the егез in 
question, and (2) to supply energy to lerge individusl consumers, as, 
for instence, railway, canal, and tramways companies, or authorities 
h re these undertakings extend over more than one area, 

We have not at present gone fully into the detsils of a definite 
scheme for the supply «f electrical епе' ру, bnt, from reporte which we 
have had before us, and heving regsrd to the favourable position in 
which the Council stands in many respects, we are of opinion that it 
will be quite practicable to put forward a sit sfactory scheme, bearing 
in mind the importance of providing chesp electrical energy for general 
use in London, and at the same time securing continuity of the policy 
of public control which was intended to be ensured by the purchase 
olenees of the Ele^trio Lightirg Aate of 1832 and 1888 

The Oouncil on Ot. 24, 1905, authorised u-, with the Parlia- 
mentary О mmi: t-e, to cou for эзш representatives of the L ndon local 
ап hor ties upon the whole question of the supply «f ele t isl energy 
m Loodon. I: is proposed to hold this confereuseon Monday, N v 20, 
1905, and we wil! then place our proposals, in the event «f une Vouncil 
adopting them, very fully be ore the lool authorities. Ia the mean- 
time, however, we have thought it right, having reg rd to the short 
time available for the is-ue of tbe necessary parliamentary notices as to 
the deposit of a Bill, eto, to p'ace before the Ocnnoil this outline of 
the policy which we recommeud it to adopt, We have, as req tired by 
standing orders No. А 27 and A 161, informed the Finance and Parlia- 
mentary Committe: s of our inten ion do recommend the O. uoo in this 
sense, 1: is however, necessary for ue to ask the Oouncil to suspe: d 
the operation of staoding order No. А 161, which requires that all 
prop sss relating to applications to Рагпешеат for powers shal be 
submitted to the Oouncil not later than its fi s meeting ia Juve of 
«м year. We think that this is olrarly a case of a'g:ncy, whi. h 
coms witbia the class conte nplated by s:anding order No. A 162, 
inasmuch as it was not until August that it was koowa that the 
Administrative Company's Bill would not pass, We h-ve consulted 
the solicitor, in accordance with s aodirg order No. А165 and he is 
ef opinion that the Council has р wer to promo'e legislation in the 
direction indicated, provided that the provisions «f the Borough Funds 
Act, 1872 as applied by the County Oouncil’s (Bills in Parliament) 
Aot, 1903, are adopted. We recommend: 

(а) That the operation of standing order No. A 161, relating to 
the time for the eubmission to the Oounsil of schemes involving 
application to Parli «meat, be suspended, in order that the following 
recommendations шну be considered, 

(b) Tbat authority be sought in the session of Parliament of 1906 

(1) to enable the Oounoil to supply electrical energy in Lonion and 
certaio surrounding districts on the lines ir dioated in the report of 
he Highways Oommittee, dated Ost, 25, 1905; (2) to confer upon 
the Oounocil power to carry out any necessary works, including the 
erection of buildir gs, the laying of mains, ets, necessary t» give effet 
to such powers; (3) to empower the Council to make arravgements 
with local authorities and others having power to sipply ee:trical 
etergy, and to enter into agreemer ts to give «ff-ct thereto; and (4) 
to confer upon the Counoil any £eaeral powers which may be necessary 
to enable it eff «t vely to supply electrical energy. 

(c) That the costs end ex eaces of promo ing the legislation referred 
to in the foregoing resolution be defrayed out of the county fund. 


(8 gne d) Fitzroy HEMPHILL, Vice-Ohairman. 


The second is from the Finance Committee advising that 
the matter should not be proceeded with. This is dated 
Nov. 8, and reads: 


1. The Highways Committee are recommending the Oouncil to 
promote a Bill in the next session of Pa liament to enable the Oouncil 
to supply electricos] energy in London and certain surroupdi: р diet · iota, 
and it devolves upon us under standing order No. A 27 to report upon 
the financial bearings of the proposal. The authority to be sought 
includes power (1) to supply electrical energy in bulk throaghout the 
whole of the area in question, and (2) to supply energy to large 
individual consumers, as, for instance, railway, canal, snd tramways 
companies, or ьп horities where these undertakings extend over more 
hen one local gov-rnment area. 

Ia cons'derit р thie most important proposal we have found ourselves 
in а position of g eat difficu.ty owirg to the absence of any financial 
data to guide us іа advising the Ovuncil, Time hss 10t permit:ed a 
definite echeme to be worked out by the Highways Committee, and 
their report to the Council only outlines in very general terms the 
proposals which they recommend the Cx uncil to place before Parliament. 

We are strongly of opinion that ip q matter of this magnityde, 
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raising financial issues of the greatest importance, the Council should, 
before committing itself to the undertaking, have before it & definite 
and ocarefully-worked-out scheme. 

In the abeence of any such scheme we have given such considera- 
tion to the sutj-ct as time and the limited amount of information at 
our dieposal have allowed The two main questions on which the 
Council will naturally desire to hive our adviie are: (1) Ае there 
reasonable grounde for thiaking that the enterprise will be self. 
supportirg ? and (2) Can the large sum of capit | required be raised 
without affsctir g the credit of the Council! 

The first of these considerations is ove of vital concern, for we caunot 
suppose that the Council would agree to invest some millions of public 
money in an undertakirg of this hind without substantial ret s ve for 
the belief that it would be at least self supporting—in other werds, 
that the prcfit on working would be sufficient to pay the interest on. 
and provide for the repayment of, the money brrrowed, The credit «f 
the ratepayer would in any case be pledged for the raising of the 
capital; but the Council will no doubt sgree that beyond this no 
further assistance should be looked for from the rates. The Council 
will note that the report of the Highways Oommi:tee off те no 

idance upon this matter beyond the general statement that in tbe 

mmitter's opinion it will be quite practicable to put forward a 
sati: factory scheme,” 

In these circumstances we have endeavoured to assist the Council to 
a conclusion from a consideration of the estimates and financial data 
placed by the power company bif re Ра liament last se«s'on in support 
of their scheme, with which the Highways Oommittee’s proposals ате 
in a measure comparable, We бевте to distinctly d'sclaim any accept- 
ance «f the company's estimates and calculations, but we think it may 
be useful to the Oouncil to have some cf these materiale before it 

The power company proposed to supply a very large ‘industrial " 
and ''non.incustrial" area, of which no less than 76 per cent. was 
outside the county of Loncon, Oapital powers to the extent of 
£6,600 0CO were sought by the Rill, ара the initial capital expenditure 
to c«mplete the first station cf 60000 kw., d'stribut ng mains, and 
subsidiary works was put down at £2.100,CO00, the total capital 
expenditure up to the completion of the undertaking beibg estimated 
at £6,600 000, including 4100 000 for preliminary expenses 
The company sought powers to supp'y existing uuder'akers 
(borough с unei's and companies) and large п, dertakers—e g , rail- 
way», docke, etc. —througbout their area, aod also m the innuetrial“ 
area manufacturers and other power users direct with the consent of 
the existing suthorised undertakers, provided that if that consert were 
unressona']y withhheld sn sppes] could be made to the Boerd of 
Trade. The ocmpary estimated that they could gererate elect icity 
at the low price ot 154d. per unit, a figure which, adding general and 
other expenses, worked out to ‘622d. per unit sold, and that with a 
sale of 133,500,000 units by the year 1910 at an average price of 7d. 
there would be a balance, after providing for reserve, depreciation, and 
renewals, sufficient to pay 64 per (e it. on a o«piral of £2 000 OCO, and, 
further, that with a sale by the year 1916 ot 600,000,0CO units at 
"554. there would be а balance aufficient to pay 


44 per cent. on £1,000,0C0 debenture stock . . . £45,000 
5 per cent. on £2,000,000 preference stock... - 100 000 
8 per cent, оп 55 000,000 ordinary stock ........................ 240 020 


Total сосот сосове сос оос ове оез оре ооо 0900 аю ваи ) 00009 09005 о ое о ве оо £585,000 


and to carry forward about £38 002. 

These figures related to the company's entire area, of which, as above 
stated, the greater part was outside the county of London; the company 
gave no figures for the county of London separately. 

It is, to вау the least, doubtful whether the profit estimated by the 
pom AST could have been obtained. 

hether the above estimates were well founded or not, it appears to 
us that they are deserving of the Council's attention, ticularly in 
view of the fact that any practical ssheme put forward by the Oounoil 
will inevitably be compared with these figures. 

The Highways Committee do not say what capital would be required, 
but we h- уз atsnmed that a sum of about £3,000,000 would be required 
in the first instance for a large generating station with mains and sub- 
sidiary works, The expenaiture of this money would be spread over 
five or six years, and it is obvious, therefore, that there must inevitably 
be a long period during wbich the capital would be unremunerative. 
The power company proposed to meet this difficulty by obtaining 
power to pry interest out of capital at the :a‘e of 3 per cent. up to 
а maximum of £310 000. There is no precedent for a municipal body 
beipg given such a power, and we must aseume, therefore, that the 
interest on the capital raised would have to be defrayed out of the rates 
year b» year. We estimate that for interest payable on a sum of 
£3,000,000 during the construction of the works an aggregate sum of 
ab: ut £380,CCO would have to be so provided. This is a considers tion 
which we do not think the Council has suffi iently appreciated in the 
past. There sre precedents for the postponement for a few years of 
the sinking fund provision, and we have there fore assumed that no 
charge under this head would fall upon the ratepsyers of the earlier 

ears, 
The ultimate debt charges, assuming that the expenditure on land 
and buildings were spread over 60 years, and the cost of machinery, 
trunk mains, eto., over 26 years, may be taken roughly at about 6 per 
cent., which, on an initial outlay of £3,000,000, would represent an 
annual charge of £180,C00 a year. 

What the Council has to consider is the probability or otherwise of 
the undertaking showing a profit cn working sufficient to produce this 
amount, 

The power company caloulated on a total output for their entire area 
of 133,600,000 unite in five years’ time, and on 600,000,C00 unite in 
11 years’ time, when the works would be completed. 

We find that the output of the existing undertakers in London in 
1903-4 was ав follows: | 


85 933 026 unite. 
27 908 157 „ 


Total barea 008 2009008 0000000409 69000 0 0 оос е ое 113,896, 163 08 


On the basie of the power company’s csloulations it would be 
neocs:ary for the Council to sell upwards of 200.000,0C0 units at an 
sverage of 7d. per uuit in order to realise a profit on working of 
£180 000 а year, even if the working exp-nees ahonld prove to be not 
higher than those estimated by the company, and if the same provision 
is made for renewals ard reserve, 

It is difficult to compare the proposals foreshadowed by the Highways 
Committee with the power company's s heme for various reasons, In 
the first place, the proposed area of supply hes not yet been determined 
by the Highways Committee, but we gether that it would inslude a 
large district outside the ccusty of London, This is an important 
point, because the ex sting conditions of the electric supply iu London, 
aud the extent t» which exiting undertakers are providirg therefor, 
appear to us to render it extremely probable that a scheme of supply 
limited to the county would not allow of a sufficient output for | ro- 
duction at the lowest possible cost. Oa the other hand, there are 
obvious difficulties in the way of the Council obtaining powers of 
supply outside the county ot London, and the wider area wuld 
largely increase the m- unt of capital to be provided, and add greatly 
to the Oouncil’s responsibilities, for whatever financial rieke there may 
be in the undertaking would fall entirely on the ratepsyere of the 
county of London. 

It is not clear frem the proposals outlined in the committee’s report 
whether the Council would be able to supply power direct t» individual 
manufactures. or only, with certain exceptions, t» supply through 
existing uacectakers. The Oouncil іч aware that the power oompur.y 
sought powers, with the consent of the Board of Trade, to supply 
directly t» the manufacturers, with the ol j ot, no doubt of securing 
thereby a lev- r to force the distributing uncertakers either themselves 
to supply the manufacturer at or about the prices «ff.red by the 
power company, ог to accept a bulk sup;ly from the power oom- 
pany. Ic appears to us that ths matter hua an important bearing 
on the probable -mour t of business for which : ће Council might look. 

Agsin, the Highways Oommit'ee are not yet ia a position to estimate 
tbe amount of support which the Council would be likely t» recive 
from exi- tit g under-akers (oom pan ies and borovgh councils), aud until 
some information on this point is forthooming, it appears to us 
undesirable for the Oouncil to commis itself. 

Tarning now to the other consideration which has occupied our 
attention, we feel it our duty t» stats to the Oourcil that we view 
with apprehention the large addition to the Oouncil's capital commit- 
ments which this undertaking would necesearily involve. As the 
Oouncil must be aware the question of the extent of its oommitmente, 
particularly in their bea'irg on the amount of money which will have 
to be raised on loan cu i: g the next two cr three years, has for some 
time past been a matter of growi g concern to us. We desire to 
impress upon the Council the fact thst, how: ver good i*s credit шву 
be, if it were to force larger loans on the market than the investing 
public could readily absorb, the Oouncil wculd inevitably have to be 
content with a lower price for ite issues of atock, and this would 
particularly be the case when the general conditions of the money 
market are not altcgeth«r favourabie for euch ierues. The ¢ffvct of 
such a course would spcedily prove detrimental to the Council's credit, 
and in our opinion the Council should so limit its capital expenditure 
as to obv.ate the necessity for making undue demands upon the money 
market, The time has, in fact, arrived when the Council must, in 
our jadgment, select from the of jects of expenditure which it is being 
pressed to undertake those which are necessitated by its present 
statutory duties in order that its general financial position may not be 
prejudiced. 

The O.uncil is at the present time engsged in carrying out several 
great improvements and works involving a large amount of capital 
expenditure, and during the present year it has decided upon the 
immediate electrifisation of the whole cf the northern system of its 
tramways, and this with various extersions and other reconstructions 
will ne.essitate a far larger capital expenditure on tramways daring 
the next few years than in any past year. Again, the acquisicion of a 
site for the new county hall has been approved. and provision for this, 
together with the building, will make а serious addition to its normal 
requirements on capital acsount. In these circumstances and apart 
altogether from the consideration of the risk which the proposed 
scheme involves, we think the Council should endeavour to find some 
solution of the problem which would not involve the raising by the 
Oouncil of large sums of capital in the near future. The report of 
the Highways Committee does not discuss any alterus tive policy by 
which the evils which might result from the creation of a virtual 
monopoly with wide powers might be obviated, as, for example, the 
introduction in the power company’s Bill of adequate safeguards in 
the form of a purchase clause, sliding scale of price, and dividend and 
other similar provisions. We merely refer to this aspect of the 
tubject in order to priot out that there are alternative methods of 
dealing with the 0! :016 situation whieh has been created by the 
general reocgnition of the changed conditions under which electrical 
energy muet in future be generated, 

In conclusion, we desire to impress upon the Ocuncil the fact that 
the eoterprise t» which it is being asked to commit iteelf is one which, 
from its nature and from the possible developments of electrical 
ecienae, is of a somewhat unc-rtain character, and that the Oouncil is 
being aeked to commit itself without any figures b fore it showing 
that the undertaking would be made self.sapportirg We are, more- 
over, cf opinion that the Council should be fartber guided in this 
matter by its financial position, and that it should not largely extend 
its financial engagements during the next few years beyond those 


already entered into, 
(Signed) WELT, Chairman. 
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After a lengthy debate on Tuesday last, the amendment 
to refer the matter back to the Highways Committee was 
rejected by 79 votes to 36 

Sir Francis Mowatt then moved that the following 
amendment be added to the recommendation: Provided 
that, before the introduction into Parliament of any Bill, 
opportunity shall be afforded for full discussion in the 
Council of ite provisions, especially as they affect the 
financial consequences of the scheme.” 

The amendment was carried, and upon a division the 
recommendation as amended was agreed to by 79 votes 
to 22. 


OPENING ADDRESS TO THE DUBLIN SECTION 
OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS.* 


BY P. S. SHEARDOWN, MEMBER, CHAIRMAN FOR SESSION. 
(Concluded from page 674). 


Storage Batteries as an Adjunct to Central - Station Equipment. 
The writer (G. Gaettling) remarks that only a few years ago 
station engineers were strongly averse to the use of batteries as 
being unnecessary and complicated, but that now many engineers 
considered that a reliable service could not be given without 
them. In a table showing the increase in kilowatt-hour capacity 
of central-station batteries he notes that in 1804 two stations 
only had batteries, the total capacity being 938 kilowatt-hours. 
In 1904, 22 generating stations, 68 sub-stations, and 8 exciter 
batteries had been installed, with a total capacity in kilowatt- 
hours of 124,211; 95 per cent. of these storage batteries had 
been installed by one firm of makers. He claims that battery 
rooms should be located close to the switchboard room to save 
voltage loss and to keep the cable connections short ; that it is 
unwise to erect batteries so that inspection cannot easily be 
made; that the floor of a battery room must be both acid 
proof and fire proof, and states that à flooring in vitrified brick 
on a layer of біп. of conorete is most satisfactory, and that the 
bricks be grouted in with hot pitch. Cells should be installed 
in one tier, as а double-tler installation is difficult to inspect. 
Battery tanks should be placed on double insulators to prevent 
leakage. With regard to plates themselves, the positive consists 
of a rigid condacting support, holding in place soft lead formed 
into small buttons of coiled ribbon, with corrugated surfaces, 
these buttons extending slightly beyond the surface of the hard 
metal support or grid, as it is technically called. These plates 
have been found to stand very satisfactorily the excessive 
demands that the storage battery is called upon to meet. The 
development in the negative plate has kept pace with that 
of the positive plate. The negative plate now consists of a hard 
metal supporting grid, in which the various sections of active 
material are securely held in place by means of a thin covering 
of perforated sheet lead. The advantage of this plate over all 
other types lies in its strong mechanical construction, in its 
greatly increased life, and its ability to maintain its capacity 
throughout a long period of use. A still further development, 
and a most important one, is the substitution of thin wooden 
diaphragms between the plates as separators, in place of the 
glass tubes heretofore generally used. This new type of 
separator is superior, in that it effectively prevents any 
poe T of short-circuits forming between the plates, thus 

eeping the cells in uniform condition, so that the amount of 
work in operating the battery is reduced materially, and the 
proper relation of charge to discharge maintained more 
economically—all of these features combining to effect a very 
considerable Increase in the life of the plates. 

In the discussion surprise was shown by the English engineers 
that the value of the reversible booster seemed to be unknown 
in Amerita—they did not appear to appreciate how much the 
life and upkeep of a battery depended on the life and cost of 
upkeep of the regulating cells; that in America they were 
still using the old end cell regulation, whereas in England they 
were gradually introducing a fixed number of cells and booster 
regulation. It was also shown that, whereas in America the 
system of maintenance by contract had been practically 
abandoned, in England it had become almost universal and 
worked out at about 7:5 per cent. per annum of the original 
cost, and for that amount those who guarantee the battery 
have to keep them up to 100 per cent. capacity ; one 
advantage claimed for this maintenance system being that 
the guarantor insisted on certain tests and inspections being 
made which 1n actual practice tended to increase the life of the 
battery. The American life seemed to be that they placed so 
much importance to and faith in their storage batteries in the 
cases of emergency, that they did not like to run the risk of 
impairing their reliability by coupling to them a piece of rotary 
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machinery which they claim might be an element of fallure, and 
they stated that, owing to the fairly steady load that they had on 
their batteries, the regulating colls had not given them much 
trouble. The splendid results obtained with wooden separators 
were emphasised, the capacity of the batteries having been 
increased very much since these boards were installed. The 
boards affected only the negative plates, it having been proved 
that after a short time in use the negative plates gave only 
80 per cent. of their guaranteed capacity, but that, after this 
board diaphragm had superseded glass separators, in three 
weeks’ time they could get from 110 to 115 per cent., so the life 
of the negative plate is increased by at least two years. 

Storage batteries are very largely used in the States in the 
Bub-stations in electric railway service, and in J. B. Entz's 

per on this subject the following points are brought out: 
That although the efficiency of a storage battery may not be 
high compared with other forms of electrical machinery, that 
the batteries deal satisfactorily with the portion of the load 
which is least economical for the generating or transmitting 
apparatus—that is to say, that the peak load which occurs 
occasionally, and with the light load experienced during the 
night, when with storage batteries steam plant may be entirely 
shut down. With regard to the efficiency, the writer states 
that with batteries used very considerably on peak work their 
output will amount to from 15 to 20 cent. of the total output 
of the station, and as the battery under average conditions will 
not be fully discharged, a certain portion being held in reserve 
to meet abnormal conditions, the efficiency of the battery will 
be high. Taking this at 85 per cent. as a minimum, he finds that 
the loss in the battery where their output is 20 per cent. of the 
total is 3 per cent. of the total output of the system, aud that it is 
safe to assume that on account of the improved efficiency in trans- 
miesion and the improved load factor on the rotaries that the 
efficiency of the sub-stations would be increased considerably 
more than this amount, and that any improved economy in 
generation of power at the main power-house will be net gain. 
As to the construction of a battery for such service, it is pretty 
well established that the positive plates should be of the Planté 
type and not of the pasted type, while the negative type are 
preferably of the pasted type. The characteristic trouble of 
negative plates has been loss of capacity due to shrinkage of 
the spongy finely-divided active material into a denser and less 
porous material. This has been practically true of Planté 
negative plates where the active material is relatively small in 
quantity, and has been reduced from the peroxide previously 
formed from the plate itself. A process has been discovered of 
manufacturing a negative active material which always retains 
its loose spongy porous condition, but as this has but little 
m: chanical strength, means have to be provided in the plate for 
retaining it in position ; such plates have proven eminently 
satisfactory in service, and extended tests show very great 
increased life and the maintenance of low resistance and low 
polarisation factors. 

A very interesting paper was given by Mr. Alexander Dow 
on the direct-current distributing system of American cities. 
The general system of distribution in large American cities is a 
three-wire, direct-current, low-pressure system, the potential 
across the outers usually being in the neighbourhood of from 
210 to 220 volts. As you are aware, this is quite different from 
the system usually employed in distribution in Eaglish and 
Continental systems, where, if alternating distribution is not 
installed and the direot-current system employed, the pressure 
across the outers is usually from 440 to 500 volts ; and Mr. Dow 
gives evidence in favour of the low-pressure system originally 
installed, and still adhered to in large American cities—meaning 
cities of a population of 250,000 or upwards. Originally in 
America the current was produced as direct current, the stations 
being comparatively close together and feeding right into the 
network, each engine driving a pair of generators, as it is not 
customary there to depend upon the balancers or upon a storage 
battery for balancing the load on a three-wire system, although 
storage batteries are often used for auxillary or reserve sources 
of current. With the increased demand for electrical power 
the system of generation has changed, and most of the large 
cities have one, or at most two, large generating stations 
situated outside the area of distribution and transmittiog power 
in the form of three-phase high-pressure current to sub- stations. 
But at the sab-stations, by means of either rotary converters 
or motor-generators, the current is converted to direct 
current and supplied at low voltage to the original three- 
wire distributing network. It is generally claimed that 
by doubling the voltage on a three-wire system, as has 
been practically altogether done in England, you double the 
amount of power that can be sent through a network of 
given sized cables without any increase in the resistance 
losses; but the author argues that on their system it simply 
tends to the multiplication of sub-stations and a comparatively 
small increase in the amount of high-tension feeder cables 
required, and argues that the amount of generating machinery 
required with either system is the same, and that the increased 
expenditure in dividing up the converting machinery into a 


comparatively large number of unite so as to feed at many: 
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different points into the network is not a very costly matter, 
as many of the sub-stations are only required to be run during 
the period of heavy load, and that, therefore, the increased 
wages is not an important matter. He also argues that by this 
means they can regulate the voltage in all parts of the distribut- 
ing network with a minimum amount of variation, which means 
that they can use very much higher efficlency lampe than is 
possible where the high-voltage lamp is used on a large network 
fed into at points long distances apart. The custom in the 
States is for the supply and maintenance of the lamps to be 
included in the price charged for current, and that, therefore, 
it is a matter of great importance to them first of all to operate 
a lamp which requires a small consumption of energy ; and, 
secondly, to have a lamp that will give a long life before 
breakage of the filament or loss >f power makes it necessary to 
renew. Their standard lamp is 16 c.p. operating on 3'1 watts 
per candle. The author thought that by working with a high- 
efficiency lamp they had a saving in current of about 20 per 
cent., and rather pertinently remarked that the object of a 
lighting company should be to supply light, and not eleotrical 
power, at the cheapest possible rate to the consumer. With the 
ó1-watt lamp referred to they were able to realise an average 
life of over 470 hours per lamp before the candle-power was 
reduced by blackening to 80 per cent. of the initial candle- 
power. Five per cent. of all the lamps manufactured for them 
are selected at random before being packed and tested for watts 
per candle at the rated voltage, and out of this 5 per cent. one- 
tenth are given a coutinuous life tes“, being run at marked 
marked voltage until the candle-power has fallen to 80 per cent. 
initial value. 
has the advantage of requiting less cost for plant in the sub- 
stations, and a smaller amount of attendance than rotary con- 
verter apparatus, he claimed that with a mixed system of 


lighting and motors (the latter being largely used for lift 


service), the power factor would seldom be higher than ‘9 and 


frequently lower than 8, which would mean larger generating 
plant and larger mains, and naturally this low power factor 


means still greater difticul:y in vol. age regulations, 


Steam- Turbines. — Several important papers were read on 
steam-turbines, whicb, in view of the great advances this type 
of prime mover has made of recent years, naturally commanded 


a good deal of attention. The first paper was by Mr. W. R. L. 


Emmett, who has been largely respousible for the development 
of the Curtis steam-turbine as nianufactured by the General 
He first of all drew attention to the fact 
that a much smaller building was required where steam-turbines 
were installed than was the case with low-speed reciprocating 
steam-engines, mentioning that if the full advantage of the 
Bteam-turbine was to be realised, the station should be designed 
With regard to efficlency, he 
admitted that up to the present the best class of steam-engine 
had attained results under favourable conditions quite as good 
as had been obtained with the steam-turbine, with the following 
difference—that in the case of an ordinary reciprocating engine 
the greatest difficulty was attained at one given load, but that 
the efficiency fell off very rapidly either when unloaded or over- 
loaded, which was a very important point, because, especially 


Electric Company. 


with this special feature in view. 


in the case of ordinary generating stations, it was very hard, 
indeed, to keep an engine loaded with a constant steady load, 


but in the case of the steam-turbine the variation in efficiency 


at half load and 25 or 30 per cent. overload was very nearly as 


good as at the load for which the turbine was designed to run 
with maximum efficiency. The energy available in expanding 
llb. of steam from a pressure of 150lb. to a vacuum of 


20in. ів 27 per cent. more than if expanded to a vacuum 


of 25in., yet the efficiency of the modern reciprocating 


engine is only improved by 1 per cent. if the vacuum 


it discharges into is increased from 25in. to 29in., because 


the best engines open the exhaust at a pressure of 71b. to 8ib. 
absolute, and consequently lose a large proportion of the 
expansive force of steam below that point, the degree of 
vacuum below the point of exhaust only serving to diminish 
the back pressure and not employing an effective expansion to 
the vacuum point. The reason of this is that as steam expands 
to low pressure the volume inoreases in a rapidly increasing 
ratio, and this increase of volame is so great that it soon passes 
the limit of capacity for which cylinders oan be profitably 
designed. There is thus a large proportion of the valaable 
erergy due to the expansion of the steam which cannot be used 
in reciprocating engines, and which must be lost in the form of 
heat in exhaust steam. The steam-turbine possess the inherent 
advantage that it can be designed to work effectively to very 
high degrees of expansion in the steam ; since the steam Їп the 
turbine is not confined to chambers where it must exert pressure, 
it is available for doing work as long as it es expansive 
force capable of imparting an effective velocity to the steam 
itself. Thus the steam-turbine operstes in a larger field of 
theoretical possibility than does the steam-engine, and that 
it is not at present more efficient is simply because its 
development on a e scale has been confined to the past four 
years, and that it, therefore, has not had as much time and 
trouble spent on experimenting with it as has been done 


with the steam-engin 
field. The writer dealt on the fact that condensin 


capable of maintaining a high vacuum was of mu 
importance with 


With regard to alternating current, although it 


e, which has been so much longer in the 
plant 
more 
steam-turbines than with reciprocating 
engines, but stated that, owing to the construction of the 
former, it was easier to prevent air | He then 
drew attention to the great increase in efficiency which 
could be obtained with existing steam plant by arranging 
for them to exhaust into a 3 turbine, driving a 
generator working in parallel with the plant driven by the 
reciprocating engine and then allowing this turbine to exhaust 
into a high vacuum. He claims that the turbine designed for 
operating under these conditions would be an ideally simple 
affair, and its maintenance and care would add little or nothing 
to the cost of station operation, there being many large stations 
in which the introduction of such turbines with proper con- 
depsing facilities would increase the output as much as 50 per 
cent. without any iocrease of the fuel consumption or change 
in the boiler plant. The turbine should be arranged to receive 
steam at about 8ib. pressure absolute corresponding approxi- 
mately to the pressure when the exhaust valve opened in the 
low-pressure cylinder of the engine. The engine would then 
handle all the power which it could develop with maximum 
effiolency, and its own ^utput would be only slightly reduced, 
and the turbine would develop the power to which the engine 
was not well adapted. The cost of iustalling such turbine with 
complete condensing facilities would not exceed £12 per kilowatt 
of capacity added to the station. Another application of the 
steam-turbine which promises a considerable degree of economy 
a its use utilising the waste heat from gas-engine installa- 
ous. 

The best gas-engines (according t» the author) turn about 
20 per cent. of the heat of the fuel into useful work, the 
remainder is lost either in the exhaust gases or in the heating 
of the water used to jacket the cylinders and other parts. Ic 
Should be poseible to pass the exhaust gases through the tubes 
of low-pressure boilers fed by hot water which had passed 
through the jackets of the engines. The boilers would deliver 
steam to simple low-pressure turbines with suitable condensers ; 
in this manner 30 per cent. could easily be added to the power 
developed by the gas-engine without inoreasing the gas con- 
sumption. 

Another paper (Francis Hodgkinson) of great interest dealt 
with steam-turbine performances, some valuable information 
dealing with actual tests made on Westinghouse-Parsons steam- 
turbines being given. The tests on a 750-kw. turbine showed 
that when runniog with a boiler pressure of 140lb. non-con- 
densing, and with no superheat, the consumption per brake 
horse-power hour at full load was 28 20lb., but with the 
Rteam-turbine running on a 28in. vacuum, boiler pressure 
150lb., superheated 100deg., the consumption was reduced to 
12:5810. On another 750-kw. turbine, boiler pressure 150lb., 
vacuum 26in., superheat 150deg., at full load the consumption 
was 13°18lb. per brake horse-power hour, but with similar con- 
ditions except that the vacuum was iacreased to 28in., the oon- 
sumptien was reduced to 11 791b. In another 400-kw. turbine 
it was found that when operating with 150lb. boiler pressure, 
28m. vacuum, and dry superheated steam, the consumption at 
little over full load was 15°89lb. per brake horse-power hour, 
but by superheating 100deg. this was reduced to 12 48lb. With 

to the etficleney over a wide range of load, this consump- 

tion of a 750-kw. turbine was given at ‘479 per cent. of full 

load ав 15 851b. of steam per brake horse-power hour; at full 

load, 11:791b. of steam; at 24 per cent. overloaded, 11:42lb. of 

5 and at 41 per cent., 11°5ib. per brake horse- power 
our. 

In a paper on aluminium as an electric conductor the follow- 
ing points were brought out by H. W. Buok: That at the present 
its electrio utility is practically confined to (A) bus bars in 
power stations; (B) high-tension overhead uninsulated oon - 

uctors ; (O) low-voltage feeders, usually insulated with weather- 
proof braid only. It is debarred from use in a number of cases 
on account of the practical impossibility of applying the ordi- 
nary methods of soldering. At the present relative cost of the 
two metals, alaminium is about 10 to 13 per cent. cheaper than 


. copper of the same resistance, Aluminium, dins to ita low 
m 


conductivity, and necessarily greater diameter, es it more 
expensive for use on cables where costly materials are used for 
insulation. Aluminium wire is not suitable for telephone work 
on account of its coefficient of expansion and its comparatively 
low tensile strength, which causes а greater sag at high tem- 
peratures than in copper wire, although it is stated that where 
it has been used the speaking through appears particularly 
good, which may possibly be due to the particular balance which 
exists in the aluminium wire between the resistance, induct- 
ance, and capacity, aluminium having somewhat less self- 
induction and more capacity than a copper wire of the same 
resistance. Aluminium is particularly well suited for 'bue-bar 
construction owing to the great saving in weight and the lower 
cost, but care should be taken when using aluminium for such 
purposes to provide for expansion and contraction. Aluminium 
also is very widely used for low-voltage direct-current feeders 
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for railway work. The 53 per oent. reduction in weight 
аз compared with copper requiring smaller poles, and 
the increased radiating surface of the aluminium feeder, 
allows a greater overload to be carried by it than 
with copper. The most prominent use of aluminium 
electrically is for overhead high-voltage transmission circuits. 
When first introduced considerable trouble was experienced 
with breskage resulting from flaws in the material and from 
crystaliisation due to the wire swaying in the wind, but wires 
are now supplied stranded instead of solid, even down to small 
sizes, and the original trouble of breaking has disappeared. The 
writer of the paper had communicated with many users of 
aluminium wire so as to get their expression of its position as 
au overhead conductor as compared with copper, and his replies 
illustrate the following points: That the wire now furnished 
from the manufacturers is entirely reliable. The wire is not 
easily affected by ordinary atmospheric conditions, but where the 
air is badly contaminated with chemical fumes it is best to 
protect the wire with a weather-proof insulation, but in the 
case of à damp atmosphere near the seacoast the metal will 
protect itself by a thin improvised coat of oxide. Aluminium 
wire gathers much less salt than copper. Ib costs less to erect 
aluminium wire on account of its weight, but being softer it 
must be more gently handled than copper. The fundamental 
consideration which enters into the nse of aluminium for over- 
head line work is that of wind pressure, and especially so in 
modern long span suspensions. The anthor has made experi- 
ments on a 950ft. span with supports 45ft. high. The highest 
sien wind velocity he had so far come across was 34 miles per 
our. 

A good many papers were read dealing with the single-phase 
motor for railway work, as there seems to be a strong influence 
at work in the Scates proclaiming the virtues of this type of 
machine, which a few years ago nobody had a good word for. 
A very interesting paper was read giving a description of Mr. 
Arnold’s method of utilising single-phase synchronous motors 
for railway work in oonneotion with air-oompressor engines and 
air-swrage tanks. It is, of course, well understood that if the 
difficulty of getting the synchronous single-phase motor up to 
speed, and also of overcoming the difficulty of obtaining 
a suitable starting torque, could be overcome, that this 
type of motor has many advantages due to its satisfactory 
operation on high-voltage lines, and also the simplicity 
of the generating and transmitting apparatus required with 
same. Mr. Arnold proposes to get over these difficulties 
and has made same extensive and interesting experiments on 
the matter, although his system is still only partially developed, 
but it certainly involves some novel and interesting features. 
For instance, the motor is constructed so that both the arma- 
ture and field-magnet system, or, as he calls them, the rotor and 
Btator, can both revolve—that is to say, the stator may be held 
Stationary and the rotor revolve, or, vice versá, the motor held 
stationary and the stator revolve. The rotor is geared to the 
axle of the car by means of a crank pin secured to a pinion, 
which also drives a compressor cylinder, while the stator is free 
to revolve round the rotor, and drives, by means of a crank 
pin, a second compressor cylinder. Both cylinders are piped 
to air reservoirs located under the car, or one cylinder 
may be used as a compressor and the other cylinder 
as an engine driven by compressed air from the former. 
When this car is standing in a station, the rotor, being rigidly 
geared to the car axle, is stationary, while the stator runs with 
fall synchronous speed, and is thus transferring fali energy 
through the crank to the compressor cylinder, while energy is 
being stored in the form of compressed air in the air reservoir. 
To stop the car, it is possible to increase the pressure behind the 
compressor piston attached to the rotor to such an extent that 
it overcomes the effort of the rotor to revolve, thus tending to 
cause the stator to revolve, while at the same time it holds the 
car at rest without the use of wheel brakes. To start the car 
by means of the controller which operates valves, the air 
cushions behind the piston of the rotor cylinder is removed. 
The air which is being compressed by the stator cylinder, 
supplemented by the storage air from the tanks, is now allowed 
to act on the back of the rotor piston ; the rotor then begins to 
revolve, and as it accelerates the stator slows down by exactly 
the same amount that the rotor has increased its speed. As 
the rotor and car speed increase, the controller is gradually 
moved so that the inlet valves of the rotor cylinder give a small 
percentage of cut-off until the car speed corresponds to the full 
synchronous speed of the motor, at which time the stator comes 
to rest. To bring the car to rest, instead of applying mechanical 
brakes to the wheels in the ordinary manner, thereby dissipating 
the entire stored energy of the car in the form of heat, the 
erergy is saved in the form of compressed air to assist in 
starting the car by setting the controller in such a position that 
the rotor cylinder compresses air and delivers it into the storage 
tanks. Any desired rate of retardation can be secured by 
throttling the delivery passages from the rotor cylinder. The 
inventor admits that the machine in its present form is some- 
what complicated for commercial application, but by the develop- 
ment of suitabl: rotating air machinery the system is capable of 
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great simplification, as by this means the large number of 
reciprocating parts with their complicated valves, eto., would 
disappear. 


RESIGNATION OF THE WOOLWICH ELECTRICAL 
ENGINEER. 


Mr. John B. Mitchell, electrical engineer for the borough 
of Woolwich, has sent in his resignation (under protest) of the 
appointment which he holds under the Council, and the same 
has been accepted by the General Parposes Committee, and 
was to come before the Council last night. Mr. M tchell was 
appointed electrical engineer by the late Plumstead Vestry, and 
was transferred to the new authority when Woolwich was made 
a municipal borough. The present intention of the committee 
is to throw open the appointment to competition, and advertise 
for candidates. The salary at present attaching to the appoint- 
ment of electrical engineer is £500, but it is more than likely 
that in order to get а "superior man” another £50 will be 
offered. 

We have not had time to investigate this matter, but 
just as we are going to press our attention has been 
drawn to a leader in the Kentish Independent, entitled 
* Very Shabby,” which deals with the subject as follows : 


* Government by party—whether in political or municipal 
matters—is responsible fur many shady transactions, but not 
often, in this locality at least, for anything so shabby as the 
treatment which has been meted out by the Labour Party to 
Mr. Mitchell, the electrical engineer to the borough of Woolwich, 
whose resiguation, under protest, we report elsewhere. It is, 
ef course, within the rights of any municipal authority to 
dismiss, or call for the resignation of, any of its officers, should 
the necessity, from any cause whatsoever, arise; but it should be 
done in the proper constitutional way. But what has happened 
in Mr. Mitchell’s case is this. A note was dispatched by 
the town clerk, upon the instructions of the mayor, to Mr. 
Mitchell, asking him to meet the mayor, together with 
Councillors Grinling and Sheppard, in the mayor's parlour, 
on Sept. 8. Mr. Mitchell kept the appointment, when the 
mayor informed him that they had asked him to meet them 
to discuss the situation of the electricity department generally. 
His Worship went on to say that it might be thought by 
some people that he and his party were too impatient, but 
they themselves had come to the conclusion that they had 
been very patient, in fact, too patient, with regard to the 
working of the electricity department. At this Junoture, we 
understand, the electrical engineer put the very pertinent 
question as to on what authority they called upon him to 
discuss at such a meeting any matter concerning the electrical 
undertaking. Matters had gone thus far when Oouncillor 
Grinling intervened by saying that the interview was bat a 
friendly one, and that they had been requested by the Labour 
Party to ascertain if matters could not be remedied. This brought 
the reply from Mr. Mitchell that he had no desire to discuss 
matters with this unofficial deputation, and, farther, he was under 
the impression that the electricity undertaking should be run 
on proper commercial lines, and for the good of the community 
as a whole, and not to suit any particular party, whatever they 
might call themselves. This, we think, was in the circumstances 
a very proper answer, though possibly it might not have been a 
politic one. This unpleasant interview, we are told, was 
brought to a close by a pretty plain intimation to Mr. Mitchell 
that he had better resign. f 

** We feel bound to ask, in the interests of the ratepaying 
publie, what right had these gentlemen to arrange а 
private meeting without any mandate whatever from the 
Borough Council, and quite unbeknown to them—in order to 
force a resignation from a public officer. We do not doubt that 
in what they did they acted with the best intentions—from their 
point of view—but they made a great mistake. The proper 
course of action was to bring any complaint before the Eleo- 
tricity Committee, and through them before the Council. The 
fact 18, as we have pointed out in these columns over and over 
again, the electrical undertakings of the borough are becoming 
а gigantic success, and more is expected of the electrical engineer 
than any one man can do, and the pace of expenditure has become 
much too fast with the information and time available for the 
preparation of engineering and other details. Besides this, 
the Electricity Committee is composed for the most part of 
men who know as much about electricity as Cæsar did of the 
telephone—absolutely nothing. And such a combination, 
instead of helping an official, only hinders him and renders him 
dissatisfied and desperate. 

** We are sure the public will sympathise with Mr. Mitchell 
in the manifestly unfair treatment he has received at the hands 
of the party who dominate the Woolwich В rough Council in 
being made a convenient acapegoat. It is only another instance 
of the unsatisfactory results of the introduction of party politics 
into local government." 
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are the features of the Pivot movement, is quite novel. 
This switch has all the advantages of the standard '' Pivot" 
switch, but, so far, is made only in the single-way type. Our 
next illustration (Fig. 4) represents a two-way switch of the 
suspended pear see-saw type. This switch is of effective 
construction on a porcelain base, easily removable from the 
containing caso to facilitate wiring up. Is is provided with 
a division between tha terminals and an insulated sliding 
bar. The N. I. P.“ ceiling гово (Fig. 5) 's another 
novelty. It can be adapted in at leis? 17 different 


TRADE NOTICES AND NOVELTIES. 


New Accessories. 


The accompanying illustrations (Figs. 1 and 2) show two 
useful tumbler switches, being new adaptations of Mr. A. P. 


Fic. 1. 


ways. The arrangement of the detachable plug and terminals 
allows of this versatility, whereas an ordinary cellioz rose 
has but a limited application. The thought msy occur to the 
reader that Mr. Lundberg ís certainly not less versatile as an 
inventor. Но is always presenting some fresh novelty or 
eoonomising device, and as his electrical accessories are invar:- 


Lundberg’s patent ‘‘Daplex” switch movement which was 
recently described in our columns. Referring to Fig. 1, the 
requirements met by this switch are as follows—viz., series- 
parallel with ** off” position, whole or part circuit with off“ 
position, and reversing with **off" position. When one of the 


| nig ҮҮ ` 
. 
ADU «й NA" MW 


Fic. o. 


Fie, 2. 


ably «f substantial design and thoroughly well made, we never 
have the slightest hesitat:on in recommending them. 


Insulation Meters, 


Our illustration herewith shows one of several useful types of 
insulation meters, for insta'lation work, supplied by the Union 
Electric Company, Limited, 151, Queen Victoria-street, E. C. This 
instrument comprises a permaneut-megnet m ,vipg-coil gilvano- 
meter, series resistarce, and dry cell battery enclosed ia a 
portable саве. It cin b, used in ару position and is unaffected 
by external magnetic fields, meaus being also provided to 
enable it to be used for testing purpcses at the supply pressure. 


Si 
5 
Ix 
"Nam 


contact arms is in its on” position it is locked there, the 
contact arm which is in its off“ is also locked, the same 
locking action taking place when the contact arms are in their 
opposite positions. The single spiral spring used allows equal 
tension on both contact arms, and produces no jar to the 
fingers of the operator. Moreover, the off“ porition is very 
definite. Covers are made in a variety of patterns for this 
switch, which can also be supplied in flash and suspension 
types. The three-way switch (Fig. 2) with * Duplex " move- 
ment, is as distinctly notewor hy. It is, however, unneces- 
sary to enumerate here the many novel applications and 
economies which can be effected through the use of these 
special tumbler switches, Suffice it to say they mark a great 
advance on the clumsy and expensive methods of adapting 
turn-type switches which have hitherto been employed to meet 
the same requirements. Fig. 3 illustrates the “ Presto tnmbler 
switch. This is Mr. Lundberg’s latest pattern of “Pivos” 


NN 


——Ó——BH—M———— 


Insulation Meter. 


Fig, 3. 


Simplicity of operation and great accuracy are claimed as its 
leading features. Further particulars will be found in a liat 
dealing with detectors, ohmmeters, and magneto-generators 
recently issued by the above firm. 


switch movement. Ebonite for insulation in the rocking bar 
is dispensed with; it is now made of metal and porcelain only. 
The application of the mousetrap type of spring to produce the 
** variable leverage ” action and locked on position which 
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Cheaper “Osmi” Lamps. 


It will be seen on referring to our advertisement columns, 
that the General Electric Co. are making a reduction in the 

rices for their **Oami" lamps. The high efficiency of these 

mps is weil known, but hitherto the high prices charged for 
them have retarded their popularity. We are, therefore, 
pleased to note the reduction in question. 


LEGAL INTELLIGENCE. 


LAMBETH ELECTRIC LIGHT UNDERTAKING. 


Metropolitan Borough Couneil of Lambeth v. the South 
London Eleetrie Supply Corporation. 


Ао action was decided iu the King's Bench Division yesterday before 
Mr. Justice Bigham, in which the Borough of Lambeth Corporation 
sooght for penalties for breach of agreement against the South London 
Electric Supply Corporation. Under this agreement the latter under- 
took to destroy in a refuse destructor in connection with the electric 
light station all the dust-bin refuse of the borough. This was one 
of the terms under which the Lambeth electric lighting order was 
originally transferred to the company. After the destructor had been 
at work for some time, it was closed down as a nuisance on the 
application of the plaintiffs. It was part of the original agreement 

t the destructor should be of such a design as was approved 
by the Vestry, and the company got this approval before con- 
structing the same, They accordingly counterolaimed for the 
value of the destructor, which was rendered useless to them by the 
action of the plaintiffs. The case was fought out ona point of law, 
which turned on the fact that in advertising the transfer of the order, 
the Lambeth Vestry (now merged in the Oorporation) had not 
disclosed the full details of their agreement. Without hearing 
technical evidence, his Lordship gave judgment for the defendant 
oompany on the claim, He also gave judgment in favour of the South 
London Electric Sapply Oorporation on the counterclaim, after the 
Corporation had agreed to forego damages. They, therefore, get their 
costs under both actions. 


UNDERGROUND MAINS. 


Mr. Justice Warrington, sitting in the Оћапсегу Division on Friday 
last, disposed of the case of the Ingleton Electric Lighting aud Power 
Oo. v. the Ingleton Gas Co., in which the plaintiffs sought damages 
from the defendants for injury alleged to have been done to a cable by 
the defendants’ workmen whilst engaged in relaying a ges- pipe. For 
the plaintiffs it had been stated that they were authorised by pro- 
visional order to supply electric light and power to the district of 
Ingleton, and they had statutory powers to put down mains and cables, 
sabject to the authority of the Board of Trade, and this they had 
done, The defendants, it was said, had no statutory powers st all to open 
streets and lay mains, bnt they did so, and in the course of some of these 
works they so ipjared one of the cables belonging to the plaintiff com- 
pany that the vulege of Ingleton was thrown into darkness one night, 
the supply of electric power very seriously incommoded for some time, 
and the actual fault was only found after some difficulty and at great 
expense. This was caused, it was contended, by the negligence of the 
defendante' servants. 

After hearing evidenoe on both sides, his Logpsnrr, in giving judg- 
ment, said that as to the actual facte he preferred the evidence of the 
defendants’ witnesses to that of the plaintiífv, The former were the 
people who had done the work, and in his opinion they were more to 

trusted. If the gas-pipe had been in the middle of the trench dug 
by the defendants, the edge of the trench would have been 14in. from 
the feeding cable which was irjared. It came out in the evidence, 
however, thet the pipe was пос in the middle, and the edge of the 
trench was farther still from the cable. The plaintiff? theory was 
consistent with the injury having been caused during the operiog of 
the trench in January, but they bad not, in his opinion, dissharged 
the onus which was on them of establishing that the injury was 
occasioned by the defendants’ workmen, and he thought if he was to 
accept the description of what was done by the defendants he mus: 
come to the conclusion that the irjury was not done by them. His 
Lordship did not think it was consistent with the facte that the 
injuries should have been occasioned by а pick used by their 
workmen. The strength of the plaintiffs’ case was this: there was a 
hole admittedly occasioned by external agency, and by a blow of such 
an instrument asa pick. No explanation was ої эгей ae to how the 
injury could have been occasioned. The answer was that the plaintiffs 
had to satufy the Oourt that the irjary was done by the defendants, 
and it was not for the defendants to lind the explanation of how the 
injary was done, Believing the evidence of the defendants, he had to 
come to the conclusion that the facts they proved were inconsistent 
with the idea that the injary was done by them.. The plaintiffs, to 
his mind, had not established their case, and there would be jadgment 
for the defendants, with costs. 


THE MONTREAL STREET RAILWAY CO. v. THE CITY OF 
MONTREAL. 


This was an appeal before the Judicial Oommittee of the Privy 
Oouncil from a judgment of the Supreme Court of Canada of March 25, 
1904, reversing a decision of the Court of Kirg's Bench for Qaebeo and 
a judgment of Mr. Justice Davidson's, 

The argumenta were heard in July before a Board composed of Lord 


Davey, Lord James of Hereford, Lord Robertson, and Sir Andrew 
Scoble, when judgment was reserved. 

Sir ANDREW ScokLx, in now delivering their lordships’ judgment, 
said the main question in the appeal was whether the city of Montreal 
wae entitled, under its contract with the Montreal Street Railway Oo., 
to claim percentages upon the gross earnings arising from the whole 
operation of its railway —whether within or without the limits of the 
city of Montreal—or whether such percentages were payable only in 
respect of such earnings as arose from the operation of ite railway 
within the limita of the city. The contract was authorised by the 
city authorities by '' By-law No. 210, concerning the establishment 
and operation of an electric passenger railway in the city of Montreal 
by the Montreal Street Rsilway Oo.," which was aocepted by the 
company on Dec, 28, 1892, The contract itself was executed by the 
dena on March 8, 1895. At the time of ite execution the company 

in operation a railway worked by horse traction situate in the city 
with short extensions into some of the adjacent municipalities, The 
article of the contract relating to the payment of percentages was 
Article 56, and was in these terms: The company shall pay to the 
city annually, from Sept. 1, 1892, upon the total amount of its 
earnings arising from the whole operation of ite said railway, either 
with cars propelled by electricity or with cars drawn by orses,” 
certain specified percentages. The reason for including both methods 
of traction or propulsion by horses or by electricity, was stated 
to be that the change from horse power to eleotrio power was 
necessarily to be gradual, and might, under Article 15 of 
the contract, possibly not be completed until Sept. 1, 1895. 
The law applicabie to the construotion of this contract was thus 
expressed in Article 1,018 of the Civil Code of Lower Oanada: All 
the clauses of a contract are interpreted the one by the other, giving 
to each the meaning derived from the entire Act.” Regarded in thao 
light, the contract was for the establishment and operation of an 
electric passenger railway in the city of Montreal. Article 1 provided 
that the Montreal Street Railway Co. shall establish and operate, 
subject to the conditions hereinafter mentioned, lines of railway for 
the conveyance of passengers in the city by means of cars propelled by 
electricity in the streets hereinafter mentioned and in all other streeta 
which may hereafter be determined by the Oouncil of the city of 
Montreal.“ Article 12 provided that the tracé of routes in the 
different streets of the city, as well as the establishment and transfer 
conuectiona, shall be made aud shall remain uuder the control of the City 
Oouncil. Until farther orders the cars shall run in the streets mentioned 
in the schedule of routes herein below indicated. That schedule was given 
in Article 46, and enumerated 19 routes, all of which were in the city, and 
many of which purported to run ''from the eastern city limits” to 
„the western limits of the city of Montreal.” As regarded the 
privileges conferred on the company with regard to the use of electric 
power in the streets, the right to open the streets, and so forth, the 
city could only deal with the streets within its jurisdiccion, nor had it 
power to regulate times aud fares beyond its owa limite, Every outside 
municipality into whose area the company might desire to extend ite 
operations had independent powers in those respects, and with them 
the company had to make separate arrangemente. Indeed, the only 
reference in the contract to areas outside the limits of the city was 
contsiued in Article 44, which provided that ''in the case of annexa- 
tion by the city of any of the outside municipalities the company 
shall be obli within three months sf.er being ordered by the 
Oouncil to extend their system through that new annexed 
portion of territory not already provided with electric cars, 
aud to farnish a similar service as is furnished to the city." 
No such annexation, their lordships were informed, had taken 
place, but the insertion of that provision was a clear indication that 
the city considered that the territories of outside municipalities 
were not included in the scope of the contract. Looking at the 
contract as a whole, it appeared to their lordships that the lines of 
railway contemplated by it were, as defined in Article 1, ‘‘lines of 
railway for the conveyance of passengers iu the city," and that the 
expressions the said railway," the ssid railway tracks,” and ite 
said railway,“ wherever they ocsurred in the contract, must be taken 
to refer to the lines within the limite of the city. The percentages, 
therefore, claimable by the city were only upon the goss earnings 
arising from the whole operation of the lines within those limits. 
Some of the earnings of the company arose from traffic which began 
and ended within the limite of the city, but another, and possibly a 
greater, part was derived from traffic which originated in the city and 
t:rminated in the suburbs or originated in the suburbs and terminated 
in the city. For all traffio attributable to the operation of the railway 
in the city, wherever it originated or terminated, the company was 
acoountab:e. The accounts of the whole earnings had, therefore, to 
be submitted and checked in order that the proper percentage payable 
to the city might be ascertained and verified. A second question 
discos:ed in the local courts was as to the method on which the 
accounts between the city and the company had been adjasted. From 
the nature of the osse it was impossible to sepsrate the earnings inside 
from those out the city with anything approaching mathematical 
accuracy, and accordingly the judge of first instance, by an order of 
Nov. 19, 1898, very properly referred it to two experts, one of whom was 
the treasurer of the city of Montreal, and the other the comptroller of 
the Osnadian Pasific Railway Co., to examine into the method of 
calculation to be adopted in order to secure a just apportionment, 
Those gentlemen reported that after considering divers other methods 
by which such apportionment might be arrived at,” they were of 
opinion '' that the system now pursued by the Montreal Street Bail. 
way Oo. is the most practical one and in its operation jast, but that 
if any change were to be made it would be to increase the earnings 
per car mile in favour of the outside districts,” The learned jud 
adopted their report, aud it was confirmed by the judgment of the 
mejority of the Court of King's Bench. Their lordships saw no reason 
to dissent from that conclusion. They would humbly advise his 
Mojeaty that the appeal ought to be allowed and the judgment of the 
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Supreme Oourt reversed, with costs, and that of the Court of King's 
Bench confirmed. The respondents must pay the costs of the appeal. 


SOUTH LANCASHIRE ELECTRIC TRACTION CO. 


In the Lancashire Ohancery Ocurt at Liverpool on Monday last the 
case of Krauss v, the South Lancashire Eleotrio Traction and Power Co., 
which was a debenture holder's action, came on for further considera- 
tion before Vice-Chanoellor Leigh Olare. 

Mr. PRESTON, who represented the plaintiff, ssid the property 
subjsct t» the debenture stock comprised the whole of the shares of 
the South Lancashire Tramways Оо. and the South Lancathire Ligh: 
Railway Oo., a generating station for the supply of electricity, and 
certain smal] items. Mr, Arthur Stanley, M.P., purchased the 
property for £150,000, but out of this two prior encumbrances had 
to be provided for. The first was a charge in favour of Parr's Bank, 
in respect of which there was £37,500 now due, money borrowed in 
order to complete a portion of the tramways company system, and the 
second encumbrance was a claim by the Electric Oonversion Syndicate, 
who had brought an action against the Company. If the action of 
that syndicate succeeded, it was possible there would be a claim taking 
priority to the debenture stock. The purchaser being a debenture 
holder of the company, it had been arranged that he should eet off ss 
part of the purchase money what would become due to him as dividend 
on his debentures, and provision was made for the judgment on ocsts 
and the remuneration of trustees. 

The Vice-Ohancellor made an order. 


TRAMWAY EXTENSIONS. 


In the Sheriff's Court on Friday last, Mr. Under-Sherift Burchell 
had before him the case of Orutcher v. London County Council, in 
which Mr. George Orutcher, of Queen’s-road, Peckham, 8.E., claimed 
compensation in respect of three-quarters of the forecourt of his 
premises Spp Rt gt aaa by the Oounci! for tramway purposes, 

Mr. Boydell Houghton aunounced that by consent of the two 
parties the jury had agreed upon a verdict of £300, 


TRAMWAY COLLISION, 


In Hamilton Sheriff Oourt on Tueeday, Sheriff Thomson closed the 
record and fixed proof in three actions against the Lanarkshire Tram- 
way Oo., at.the instance of James Marshall, farmer, Airbles ; Robert 
Hamilton, farmer, North Motherwell; and Ebenezer Inglis, game- 
sese Logans, for damages arising out of a collision in the Mother- 
well-road on the evening of March 25 last. The amounts sued for are 
respectively, £5,000, £2,000, and £1,600. The defence is that 
parties were themselves liable for the accident by not keeping a proper 
lookout and crossing in front of a running tramway car. The cases, it 
was stated, are to be sent to the Oourt of Session for trial by jury. 


COMPANIES’ MEETINGS AND REPORTS 


AMAZON TELEGRAPH. 
ы ordinary general meeting of this Company was held on Тпевйау 


Mr. бкокак KzrTH, who presided, ssid the past year had been a 
very suoceseful one for the Company. The price of rubber had been 
abnormally high and commercial activity had inoreased. During the 
year their cables had worked well, and had carried more traffic, 
though they still suffered somewhat from landalips on the banks of the 
river. They were, however, gradually moving the cables into positions 
which would render them less liable to damage from this cause. The 
traffic receipts for the year amounted to £67,253, and, compared 
with those of the previous year, showed an  inorease of 
£26,702. This was partly due to an increased volume of 
business, and to increased rates. The total working expenses 
were £52,885, and showed an increase of £8,840; station expenses 
were £949 more, chiefly on account of the higher value of the 
currency ; ehip expenses were £1,082 lees, owing to fewer repairs being 
required during the year. The cost of cable had been a very heavy 
item, owing to the large amount of restoration work carried out on 
the three remaining branches of the section. The Alemquer section 
was relaid in January last, at about & cost of 34 miles of cable, and 
about 100 miles were expended in restoring the two Macapa Chaves 
sections, the work of restoring these two cables being completed in 
July last. After meeting expenditure and providing for all charges, 
there remained a credit balance of £9,836, as compared with a deficit 
of £7,130 for the previous year, The directors had been able to 
readjust the finances of the Oompany and put them ona more per- 
manent basis. Temporary loans were paid off by the issue of £100,000 
of 6 percent. debentures, Altogether, the position of the Oompany 
had greatly improved, 

The report wae adopted. 


LANCASTER AND DISTRICT TRAMWAYS. 


The report of this Uompany for the year ended Sept. 30 last, to be 
ubmi at the meeting on the 18th inst., states that receipts from 
all sources show a decrease of £576. The result of the year’s working 
iva 1 of £662, and, after paying interest o? loans, amounting to 
£642, there is a balance of £20 remaining to be carried forward. The 
number of miles run has been 84,856 a» compared with 92,600, and 


the number of 
last year, sho 
The receipts per mile have been 14:94d. as com 
and expenditare 15:15d., as compared with 12: 


ngers carried 422 615, ав compered with 450,803 

g a decrease of 7,744 miles and 28,188 paesengers. 

with 14:598., 

. last year. Oost 

of provender and bedding per horse per week has been 88. 10d. as 
compared with 8s, 74d. last year. 


WEST INDIA AND PANAMA TELEGRAPH. 


The report for the half. year ended June 30 states that the amount 
to oredit of revenue is £38,775, against £34 681 for the corresponding 
half-year of 1904. The expenses have been £23 250, egainst 295.457, 
leaving a balance of £9,543, to which is added £1,756 interest on 
investments and £494 brought forward, making a total of £11,793. It is 

roposed to pay 6s. per share on account of arrears of dividends to 
vane 30, 1905, on the first preference shares, absorbing £10,368, 
leaving £1,423 to carry forward. This will leave the following divi- 
dends in arrear : on the first preference shares, £3,456 ; on the second 
preference shares, £14,007. The directors report that the British 
Guiana subsidy of £4,500 per annum, voted for 10 years from Jan. 1, 
1892, in consideration of the Company’s laying a new sable between 
that colony and Trinidad, and continued at that rate up to Maroh 31 
last, has from that date been reduced to £3,000 per annum. 


WESTMINSTER ELECTRIC SUPPLY. 


An extraordinary general meeting of the Westminster Electric 
Supply Oorporation was held on Wednesday at the offices, Eccleston- 
lace, 8.W., when the resolution increasing the capital of the Oompany 
m £80),000 to £2,000,000, by the creation of 240,C00 shares of £5 
each, was unanimously confirmed. 


ALLGEMEINE ELEKTRIZITAETS-GESELLSCHAFT 
(BERLIN). 


In their annual report the directors of this Company announce a 
dividend of 10 per cent., as againt 9 per cent, 12 months ago. А. 
meeting will be held on Dec. 11 to sanction an increase in the capital 
of the Oompany from 86 to 100 million marks. The net profits for 
the past year have amounted to 10, 554 000 marks, as against 8, 566, 000 
marks in 1903-4, 


APPOINTMENTS VACANT. 


Switchboard Attendant, Southend Town Oouncil electricity 
works, Salary, £1. 1s. per week. 

Assistant Lecturer and Demonstrator in Eleotz ical Engineer: 
ing, Leeds Univerety. Salary, £175 а year. 

Laboratory and Werkshop Assistant, Battersea Polytechnic, 
S.W. Commencing salary, 20s. a week. See advertisement in last 
issue, 

Representative, South Wales district, for the sale of direct and 
alternatir g motors. Apply, Box F. Z., Electrical Engineer Office, 

Wireman for electric light and power plant. Applications to 
Box 29, Electrical Engineer Office. 

Shift Engineer, London etation. Salary to commence, £2 per 
week. Applications to Box 674, Sell’s Advertising Offices, London, E.C. 

Junier Assistant Wages, 30s. per week. Applications to 


Engineer, Electricity Works, Canterbury, by Nov. 18. See advertise- 
ment in last issue. 
Representatives for an electrical contracting firm. Applications 


to Box d 55, Electrical Engineer Office. 

Junior Charge Engineer. Salary, 30s. per week, rising to 368. 
Applications to the Borough Eleotrical Eagineer, 335, High-street, 
Cheltenham. See advertisement in last issue. 

Mechanical Draughtsman, Birmingham University. Salary, 
£250 per annum. Applications to the Secretary before Nov. 27. 
Full particula’s in advertisement columns, 

Switchboard Attendant, Wages, 25s. per week. Applications 
to Box В P 5, Electrical Engineer Office. See advertisement. 

Improver. Wages, 10s, per week. Applications to Box 702, 
Electrical Engineer Office, See advertisement. 


NEW COMPANIES REGISTERED, 


Canadian Industrial Co , Limited.—Capital, £50,000. Object : 
to use water power for producing electricity, and for other purposer, 
to construct, equip, operate, and maintain electric, cable, or other 
tramways and telegraph or telephone systems, eto. Registered 
office: 58, Lombard-street, E.O. 

British Buffale Marine Motor Co., Limited,—Oapital, £5,000, 
Object: to adopt an agreement with W. A. Ооой and H. J. 
Nichols, and to carry on the business of engineers and repairers of 
motors, parte, and accessories, 

British Hosiery and Electrolytic Bleaching Co., Limited.— 
Oapital, £60,000. Object: to acquire certain patents relating to 
the Vogelsang electrical bleaching process, now belonging to the 
Foreign Electrical Bleaching Patents, Limited, ete, Registered 
office: 6, Esstohesp, E. O. 

Peru Copper Syndicate, 8 Object > 


to acquire any copper or other mines and mining 
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Rubber Producers’ Syndicate, Limitod,—Capital, £7,000. 
Object: to carry on the business of planters and producers of and 
dea'ers in indiarubte:, guttaperchs, balata, aud other gums. 

Jones and Leslie, Limited.—Oapital, £2,000. ^ O^jsot: to 
acquire and carry on the business of electrical engineers carried on at 
26 31 Eyre.street.hill, Hatton.garden, E. O., by T. L. Jones, as Jones 
and Leslie, | 

Cumberland Pewer Syndicate, Limited.—Ospital, £5,000. 
Obj ct: to adopt au agreement with J. Scurgeon, B. H. Thwaite, 
A. R. Chorley, and J. Paterson, and to carry on in Oumberland and 
elsewhere the business of ап electric power and power gas supply 
company, etc. Registered office: 4, South-parade, Leeds, 

Wemyss and District Tramways Co, Limited —Capital, 
£55,000. O ject: to acquire the rights under the Wemyss Tramways 
Order Confirmation Act, 1905, for the construction and working of 
electric tramways in the parishes of Kirkcaldy and Dysart, Wemyss, 
and Sooonie, and within the burghs of Backhaven, Methil, Inner- 
leven, and Leven, Fifeshire. Registered office: Royal Bank- buildings, 
High.-street, L- ven. 

Bowers and Hargrave, Limited —Oapital, £1,590. Ofjest: to 
carry on the business of dealers in incandescent, elestric, and other 
fittings eto. 

Egyptian Contracts Co, Limited.—Oapital, £10,009. Object : 
t» acquire and work rights. concessions, and contracts in Egypt and 
the Soudan. Registered о зе: 62, London-wall, Е.О. 


Liens Registered, 


Northampton Electric Light and Power Co, Limited. —Lien 
registered Nov. 6 for £300 4 per cent, debentures, part of a series not 
to exceed two-thirds of the subscribed aud paid up capital. Amount 
previously issued, £33 200. No trustees, Oh irged on the under. 
tiking, property, and unoalled capital. 

Northallerton Electric Light and Power Co, Limited — 
Lien registered Nov. 4 for £1000 5 per cent. debenture, part of 
5,000. Amount previously issued, £3,740. No trust:es. Gharged 
on all the property, present and fature, including the uncalled capital. 

Electrolytic Alkali Co, Limited (Middlewich). —Lien registered 
Oct. 31 for £20) 44 per cent. debentures, part of £50,000. Amount 
previously issned, £20 650. Oharged on the undertaking and all the 
property for the time being, including the uncalled capita’. 

North Wales Power and Traction Co, Limited.—A charge 
dated Oot. 16, 1995, to зэсоге £30,000 has been registered. Property 
charged—the company's undertaking and property. present and future, 
including uncalled capital, eubject to £150,000 debenture stook. 
Holders -W. W. Pilkington and J. Beecham. both of St. Helens; 
J. Tomkinson, M.P., Willington Hall, Tarporley, Оһевһіге; 
D. McKechnie, Hillside, Oowley Hill. St, Heless; and E. Wagg, 
Southsea House, Threadneedle.street, E. O. 

Scottish House-to-House Electricity Co, Limited.—A charge 
for £500, dated Ost. 24, 1905 (supplemental to a charge of March 31, 
1904), has been registered. Holders— County of London Electric 
Bupply Co., Moorgate- court, Е.О. Property charged —the company's 
uadertaking and property, present and tuture. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Cardiff.—The Asylums Committee require tenders for generating 
plant. Tenders by Nov. 27. 

Torquay. —The Town Council invite tenders for generators, booster, 
tra tion battery, and switchboard. Tenders by Nov. 20. Sse ad ver- 
tisement in lect issu». 

London, W.— Mesra, Grice and Oo., Addison Wharf, Warwick- 
road, Ke usington. require a 10-ton electric derrick crane with 60ft. to 
70 t. jtb, continuous current. 

Bermondsey.—Tenders for new plant, estimated to cost £5,390, 
will shortly be adver cised for. Au estimate is being prepared for con- 
densing plaat, for which tenders will be invited. 

Ebbw Vale.—The Urban District Oouncil invite tenders for frae 
wiring aud supply of incandescent lamps. Tenders by 12 поп on 
N у. 25. Full particulars in adve t'ssment columns. 

Rawtenstall.—Tae Corporsticn invite tenders for the electric light 
wiring and fittings of the new free library. Tender: to Messrs, Lacey, 
Billar, and Leigh, 78 King-s:rest, Manchester, by Nov 20, 

Omnibus Lighting.—A London motor omnibus company is open 
to rese ve | горовав fir the lighting of its vehicles by acatylene or 
elect city. Apply to Box 506, Willing’s, 125. Strand, W. O. 

Beokenham.—The Urban District Council invite t-nders for two 
250 kw direct-current railway generators. direct coupled to two high- 
speed, vertical enclosed type engines. Tendera by noon on Nov. 23. 

Sao Luiz —The Munic pility require tenders for ı lectric lighting of 
the town. Tenders by Dec. 15. Particulars may be obtained from 
the Muoicipil Secretary of Sa) Luiz in the S ate of Maranhao, Brazil. 

Harrogate.—The Direo:crs of the Frederick Hotels Oo. invite 
specitication and tend:rs for layir g down electrical plant at the Hotel 
Majestic, Harrogite. Fu-tker particulars on appl cation t> the 
Secretary, 8, Bloomsbury-tquare, London, W. O. 

Aston Manor (near Birmingham).—The Pablic Works Committ с 
invi e tenders for the miintsnance of a portion of their tramway system 
fo: 12 monthe from Jan. 1 1906. Tenders to the Chairman cf the 


Hae Works Committee, Oouacil House, Aston Manor, by noon on 
qm 4. 


Whitchurch (near Cardiff). —The Asylums Committee of the Oor- | 


porst.on invit» tenders for the following plant, to be delivered and 
erected at the asylum: (Section 1) battery of accumulators, with 


booster; (2) eng nes aud ganerators ; (5) switchboard. Tenders to Mr. 
J. L. Wheatley, Town Hall, Oardiff, by Nov. 27. 

Bray (Ireland). —The Urban District Council invite tendera for 
the supply and delivery of 22) yards 7/,, concentric paper-insulated 
and lead-covered cable for a working pressure of 200 volts, and 10 
10-ampere alternating-ourrent induction voltmeters, 100 volts, 
50 dim Tenders to Mr. Р, MacDonuel, cle-x, by 10 a.m. on 

ov. 21 


Christiania.—The Norwegian Telegraph Department are calling 
for tenders for the supply of 5 000 kg. of b-onz: wire. Tenders from 
British firms should be lodged by their agents in Ohristiania by mid- 
day on Dec. 1. The coudiuons of tender can be ssen by egents on 
application to the telegraph authorisies at Christiauis, Bergen, 
Stavanger, and O-endal. Apart from the usual Castoms duties, a 
preference of from 10 to 15 per cent. is given to Norwegian 
manufacturers. 

Spain. —The Gaceta de Madrid of Ost. 10 contains details of a con- 
cession for the construction of an electric tramway as an extension to 
that cf the esst of Madrid. Tenders must be sent in by Dac. 13 to 
tae Director of Publio Works, Madrid, in whose office particulsra may 
be seen. A deposit of 1,893:05 pesetas, or about £60, is required to 
qualify any tender. Local representation is necessary. The same 
j»urnal of Oct. 12 contains a notice of a concession granted to the 
Sociedad Los Tranvias de Ziragoz: for the construction of au electric 
motor tramway in that city. The Gacctas may be seen at the Com- 
асое Branch of the Board of Trade, 75, Basinghall- 
street, K.C. 


RESULTS OF TENDERS. 


Hereford.—The tender of Oallenier’s Cable and Oonstrustion Co. 
for bitumen cables for Widemsreh-etr:et auxiliary feeders, st £48. 1s. 8d., 
has been ac»epted. 


Colchester.—The Town Oouncil have accepted the tender of 
Mumford aud Co., at £78, for a vertical We'r-psttern steam pump 
cəpstle of delivering 5,500 gsllons an hour, and the tender of Stanfor 
and Co., at £37. 5s., for supply and erection of a steel water-tank, 
12ft. by 5't. by 3ft., and framework. 


Erith.—The Urban District Couucil at their last meeting accepted 
tenders as under: Elec rio Construction C»., motors; C. Booth and 
Oo., Liverpool, at £86. 10s., for the supply of hydrau із pit bogie, car- 
body lifting appliances, and one psir of traversing jacks. The British 
Westinghouss бо, are to supply some additional sparc parts for the 
cars at an extra cost of approximately £50. 

North-Eastern Railway.—The company have placed a contrac: 
with the Brit sh Thomson. Houston C»., of Rugby, the coatractovs for 
the electrification of the Tyneside brauches, for £85 6-ampere direst- 
current a'd 600 74-ampere alternating cirrent lamps of a patent 
design. Note.— Each of the 5 ampere lamps, which will operate on 
circuits of 110 volts, are to burn no fewer than 150 hours, whilst the 
7g-ampere el:ernating-current lamps are to burn 80 hours before any 
recarboning will be necessary. 


Puriflers.—The Paterson Engineering Oo.. Amberley House, 
Nortolk-atreet, W. O., report recent orders, including a Paterson con- 
densation water purifier of 70,0001b. hourly capacity, for the Oleveland 
and Durhsm County Electric Power Оо, (through Willens and Robin- 
son); also water softeners and heaters, eto., for Great Western Railway 
electric power station, Park Royal (through Aiton and Oo.) the 
borough of Southwark electricity works, and (through J. G. White 
and Oo.) for Buenos Ayres and Monte Video. They also report orders 
iu hand for purifiers for power plant: at the Ospe Oopper Oo.'s worke, 
South Wales; Poplar union workhouse; Felix Hotel, Felixstowe ; 
Holiingworth and Co., Turkey Mill, Maide tone, eto. 


Worcester,—Tho Oity Council have ac:epted the following tenders 
for ooal for the elestricity stations at Powick and Hylcon-road: South 
Wales, eto., Coal Oo., best large Welsh smokeless steam coal, 18s. 6d. 
per ton; through-and-through Welsh coal as now supplied, 15s 9d; 
best Welsh washed steam nuts, 16s. 5d ; best large S etf ;rdehire coal, 
12s. 6d.; best Staffor ishire nuts, 11s.; best washed S:affordshire nuts 
or beans, 93. 51.; best steam coal from the Oannock Ohss» or Norah 
Warwickshire district, 12+. 6d.; best bright slack, 7s. 61.; Dynevor 
through-and-through coal, 153, 6d. ; ditto, Nautyglo-Merthyr, 153. 8d. 
For Tybridge-street : Underwood and Oo., best large Welsh smokeless 
steam coal, £1; th'ough-and-thrcugh Welch coal, 16s. 6d.; bes; large 
Staffordehira coal, 15s. 9d.; best Staffordshire nuts, 108. lld.; b:st 
woshed Staffordshire nuts or beans, 93,; best steam ооз] from the 
Ca mock Ohase or North Warwickshire dis:riot, 12s. 3d. ; best bright 
slack. 7s. 41. 


Metropolitan Asylums Board.—The Board have received the 
following tenders for supply of engineers’ tools, elestric motor, etc., 
to the Western Hospital: 

H. Greene and Oo., 22, Martin's-lane, E O. (accepted)...... £189 9 4 
Selig. Sonnenthal, and Co., 85, Queen Victoria- 

street, E. O. cs accep wwe ꝛͥͥͥ кта A РЯ 192 19 0 
G. Hatch Limited, 20 and 21, Queenhithe, Upper 

Thames-street, EC. PUPPES . 206 4 
J. Gibb and Oo., 99, Fenchurch.street, E O.. 218 18 
W. Newhold and Oo., 107, Upper Thames-street, Е О. .. 227 17 
British Electrical and Mechanical Co., 55, Barbican, E. O. 228 16 
A. Schove, 9 and 11, Moor-lane, ECC... Ses 232 18 
Buck and Hickman, Whitechapel-road, Е................ aw. 254 8 
W. T. Skelding and Co., Dudley e. 284 11 1 
Hobdell, Way, and Oo., 65, Orutched-friars, E. O. .. 240 15 
Britannia Eogineering Oo., OColches- er . 245 4 
Easterbrook, Alloard, aud Oo., Sh, field ---. 247 9 
Dempster, Moore, and Oo., Glasgow ................-.. —.—— 249 11 
J. Spencer and Oo., Hollinwood, Lanos............ — ... 2323 16 

357 8 
406 3 


980800880 


Tangye Tool and Electric Co., Birmingham .......- 
Low Moor Oo., Bradford -. 4 . ẽ le. 
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Government Contract —Mes:rs. Newtons. Limited, of Tauuten, 
report Government repeat orders for two 100-kw. and two 50 kw. steam- 
driven dynamo sete. The two 50 kw. sets are coupled together. The 
engiues are being supplied by Browett, Lindl-y, and Co. We are 
informed that the repest orders for these machioes are of the well- 
known Mawdsley type made solely by this firm, and that they are the 
result of satisfactory records, both as regarde high etfi ienoy and low 
temperature rise, of former contracts, Note. —We understand th's firm 
are mo king this type cf machine in siz:s from 4 h. p. to 5С0 h. p., 
instead of the well-known Taunton machines previously made by them, 
the new machine beiog more suited to the requirements of consultiog 
and central-station engineers, and in their opinion a decided step in 
advance of modern dynamo detign. 

London County Counoil.—Tenders have been received as follows : 

(1) Wiring and fi'ting Lee - geen fire statio. 
Hooper, Neary. and Co., Trafalgar- road, Greenwich, 
B.E (accepted) 


W. H. Johnson. 200, Upper Kennington-lane, 8.Е.......... 
Barlow and Young, 8, London street, Fenchurch - 
street, K. CO.. 3 3 . 240 0 
(2) 34 single-deck steel cars still required for the Aldwych-to- 

Islington tramways : 
Tenders for 34 single-deck car bodies. 


0 
J. Defries and Sons, 116-7. Houndaditch, E. O... . 155 0 0 
National Electric Construction Oo., 34, Victoria-street,S.W. 157 0 0 
Darrell and Oo., 68 Fenchurch-street, E. ................. 160 0 0 
R. Dawson Limited, 8. Berners-street, W.. 160 0 0 
F. J. Ooleby and Oo., 7, Thayer-street, Manchester- 
square, W. . asse em cu 104.10 0 
O. Clark and Co., St. Mark's.road, North Kensington, W. 170 0 0 
J. O Grant and Taylor. 65, Queen Viotoria-street, Е.О. ... 175 0 0 
0 
0 


Brush Eleotrical Engineering Oo., Loughborough ...... 214 775 0 0 
United Electric Car Oo., Preston . 14790 0 0 
Metropolitan Amalgamated Railway Oarrisge and 

Wagon Co., Birmingham . € — 16252 0 0 
Hurst, Nelson, and Oo., Motherwell. oe o os o . 19,550 0 0 

Tenders for 34 car tiucke. 

Brush Electrical Engineering OOo. . . 3.774 0 0 
Hurst, Nelson, and Оо. ..................—........—.... . 3978 0 0 
Mountain and Gibson, Burj. . e... 4,046 0 0 
United Eleotric Oar Оо, ...................- —— 4,420 Q 0O 
Peckham Manufacturing Oo., U.S A. ж 4,950 0 0 
Metropolitan Amalgamated Railway Carriage and 

Wagon Co.. saes. —————— 78,808: 0 0 


Tenders for the electrical equipment and assembly of 34 single-deck 
care, 
British Westinghouse Electric and Manufacturing Oo., 


London .......... CCC зайын 2.2. 9,996 0 0 
Witting, Eborall, and Оо. ................—.—— sas ee $ =.. 10,6905 0 0 
British Thomson-Houston Co., Rogby (alternative). 11,084 0 0 
Brush Electrics] Eogineering Оо. ...............-..-..-.... 1696 0 0 
British Thomson - Houston (not to specification) .... 10,948 0 0 


Or alternatively — 
Tenders for 54 single-deck cars complete. 


British Thomson-Houston CO.. s os s ao o ce . 28947 0 0 
Ditto (alternative —— —na( 29 280 10 0 
Ditto ihr esses kw ian EA REIS 29635 10 0 

Dick. Kerr, and Oo., London . 29325 0 0 
ernste . 29818 0 0 

Brush E ectrical Engineering Co. ......................... . 30 245 0 0 

British Westinghouse Electric and Manufacturing Oo. 54 170 0 0 

Hurst, Nelson, and Оо. ...............- N — 33.694 0 0 

British Thomson-Houston Oo. (not to specification) ... 28,806 10 0 


Note. — On Tuesday the committee reported a3 follows: It will be 
seen that the lowest combined t nder is £399 more than the sum of 
the three lowest separate tender», all of wbi:h appea'ed to be satis- 
factory. The amounts of tbe lowest tendera appeared to us t» be 
somewhat large, and we, theref»re. placed ourselves in communication 
with the Brush Electrical Eogit esring Oo. and the British Westing- 
honee Electric and Manufacturing Oo., the firms submitting the lowest 
tender for each of the three separate items, w th a view to ascertai: ing 
whe her they wou'd not be prepared to mske some reduetion in the 
amouot of their tenders. As a result the Brush Electrical Eogineer- 
ing Co. bas expressed its willingness to re dune 1t: tenders for car bodie: 
to £14,280, but the company csnpot see its way t» reduse the sm nat 
for the trucks, The British Westinghouse Electric and Menufacturinz 
Oo. states that it can make no redu^tion in ite tender for electrical 
equipments, but is willing to supply both the tru^ks aod «qu pments 
and toerect the cars for an inclusive sum of £13,481. Weare, there- 
fore, of opinion that tho Brush Electrical Engineering Oo.’s revised 
tencer for car bodies aud the British Westinghouse Electric and 
Manufacturing Oo.’s combined tender for trucks and equipments should 
be accepted.” The committee submitted recommendations in aczordance 
with these proposals. This was sgreed to. 


Tramways over the Bridges —Sir Benjamin Baker recommends 
the widening of Blackfriars Bridge by 30ft. on the western side, and 
he further states that new fouudatiors will have to be provided to 
sustain the increased weight. The Bridge House Estates Committee 
of the City Corporation approve the proposal, and have given orders 
for the issue of the usual parliamentary notices, provided that the 
London County Council assenta fully to the conditions laid down in 
the last report of the Bridge House Estates Committee. It is esti- 
mated that the work of widening Blackfriars Bridge will occupy nearly 
two years, nnd " 


BUSINESS NOTES. 


TRACTION. 


Coombe.—Steps are being taken to expedite the reconstruotion of 
the tram way track in the district. 

Weston-auper-Mare.—The Oouncil have refcsed permission t» 
the electric tramways company to lay a double track along the sea- 
front, 

York.—The Оу Council, we are informed, are considering а echeme 
for the acquirement of the local tiamwey service and ite conversion to 
electric traction. 

Swansea.—4A correepondent complains in the local Press of the 
noise caused by the tramcarr, and urges the adoption of an improved 
system cf watering roade, 

Liverpool.— Another accident occurred last week at the Hall.road 
Station—a baggege car while being shunted ran into the dead end and 
caused irjaries to two persone, 

Dundee, — In a report prepared by the mansger of the tramways the 
suggration is made for touching the Tay Bridge and West Stations and 
the Tay Ferries with the tramwey system. 

Yarmouth.—To meet the demands made upon them by increasing 
traffic, the Tramways Oommittee have placed an order with the Brush 
Electrical Eogincering Oo, for two additional cars. 

Swanage.—The promoters cf the proposed light railway from 
Bournemouth to Swansge have, it is stated, decided to proceed with 
their scheme, which is estimated to cost £200,C00. 

Deptford.—The Borough Оооо зі] are to petition to the Board of 
Trade against an increase in the rate of speed of London Oounty 
Oouncil cars along some of the streets in the borough. 

Crewe.—The London and North-Western Railway Oo. are fitting 
Orewe Station with eigual boxes which, it is said, contain the fines: 
electrical equipment of any signal cabins in the world. 

Glasgew.—The Tramwsys Committee of the Town Council at a 
meeting on Tuesday spp:oved of the general manager's report, recom- 
mending that the existing car routes in the city be not interfered witt, 

Stalybridge.—The Tramways Committos of the Stalybridge, Hydr, 
Mossley, and Dakinfield Board have made an cffer of £359 to tle 
Stalybridge Corporation in full settlement of their claim for tle 
reinsta tement of roads, 

Walsall.—The Tramways Committee have given instructions for an 
instrument for testing the armatures and insulators to be purchased st 
an estimated cost of £25, and for the destinition cartains to be 
renewed when necessary. 

Cheshire.—The Board of Trade have decided to confirm the order 
granted by the Light Railway Commissioners, authorising the oor- 
struction of the Tarporley and Mouldeworth light railway sut ject to 
certain modifications ia the routes. | 

Italy.—Acsording to the Neue Freie Presse, a direct electric railway 
is pr. jected between Genoa and Milan, and л commi'tee in fartherance 
of the scheme has been formed under the auspices of the Barca 
Commerciale Italiana and of the Genoese municipal authorities. 


Taunton.—The electric tramway service was resumed last Wedncs- 
day after a stoppage of about two months, during which time the 
track has been relaid. This formerly consisted of tar ma adam, which 
was found t» be unastisfactory, and granite setts have been :ubstituted. 


Paddington.—The proposal mide by the Borough Oouncil that 
they were prepared to consider favourably the London County Oouncil’s 
prejected electric tramway from the Marble Arch alorg Eigwere-road 
to Uricklewood, providing the Oounty Ocuncil bore the cosb of street 
widepings, has Ьер rejected, 

Guildford.—It is stated that there is а good prospect of the Guild- 
ford and W: king light railways being commenced early next year. A 
new company is being formed, it is understood, to take over the powers 
acquired by the West Surrey Light Riilway Oo., and it is stated that 
most of tbe capi'al is already atsared. 

Dunfermline.—The District Committee have decided to accept £7 
instead of £10 per mile wayleave to be gran'ed to the West Fife 
tramways. Notice of motion was given at a Couacil meeting to the 
¢ff-ct that a plébiscite be taken of tne ratepayers as to whether they 
would have municipal or private company tramcars. 

Durham, —The British E'ectrio Traction Oo. have obtained leave of 
the Board of Trade for an extension of six months. The clerk cf the 
Oouuty Council lodged a formal otjection to the extension, and the 
Board of Trade has stated that they would be unwilling to entertain 
any * application unless progress shall have been made with the 
works. 

Lincoln. — Sucoessſul trial trips were made last Saturday on the new 
electric trams from the Bracebridge terminus to the Great Northern 
Railway crossing. A Local Government Board inepection of the 
system has yet to be completed, but it is hoped this will shortly be 
¢ffected to the satisfaction of that body, and that soon the cars will be 
brought into use. 

Derby.—The Tramways Committee reported at the lasd meeting o 
the Council that the receipts of the Corporation tramways for the five 
weeks ended Oot. 28, 1905, were 25.510. 4s. 7d., being an increase of 
£300. 5s. 11d., as compared with the corresponding period last year. 
This committee had decided to contribute to the Highwsys Committee 
15 sum of £75 per annum towards the ccst of watering the tramway 

ев, i 

Southend. — 1 was reported at a meeting of tbe Council that con- 
sideration of the proposed extension of the tramways eystem along 
High · street ard Marine-parade would come up for consideration at a 
later date, together with the suggestion for a through ger vice of cara 
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between Southchurch and Leigh, via Prittlewell, London-road, and 
eat respectively, and also in connection with the beach 
section. 

Greenwich.—At the last meeting of the Borough Oouncil a report 
was accepted of the Highways Oommittee recommending that the 
assistant secretary of the Board of Trade be informed that the Oouncil 
wae not in favour of the speed of the trams exceeding a maximum of 
10 miles per hour so far as the lines within the borough were concerned. 
It was proposed by the Board of Trade to increase the speed to 19 miles 
in several instances. 

Falkirk.—The Falkirk and District Tramways Oo. intimate that 
they intend to make application, by means of & provisional order, for 
power to extend their tramway system from Falkirk to Laurieston and 
from Falkirk to Grangemouth. The matter wae dissussed at a meeting 
of the Kestsrn District Committee of the Stirling Oouncil, and it was 
ultimately agreed to appoint a committee with powers to deal with 
the matter and to safeguard the interests of the County Council. 


Ayr.—A breakdown, which caused considerable interruption of 
traffic on the Oorporation tramway service, ocourre 1 last week. For 
the third time within a short period the overhead system at the end of 
High-street as it enters New Bridge-street partly came down, causing 
a somewhat dangerous situation from the live wires, At the part that 
gave way the supporting wires have a long stretch, and have not the 
middle supporta that the rest of the line has, hence the liability to 
give way. 

Earisheaton.—The inability of the Soothill Nether District Council 
to carry out their order for the construction of a tramway is causing 
great inconvenience to the inhabitants of this district, The Oouncil 
endeavoured to trensfer their powers to the Wakefield District Light 
Railway Co., but that company are indisposed to extend their present 
line. No progress has been made by the Council in their effort to 
dispose of the powers of the order. Negotiations are still on, but so 
far as can be learned they are not likely to lead to anything. 


Whitwerth.—It was reported at a District Council meeting held 
last week that if Whitworth would construct, equip, and maintain the 
tramway track in their district, the Rochdale Corporation would be 
prepared to run cars over euch tramway аб a cost of 6d. per саг mile, 
with an additional 10 per cent. cost. The experte who were preser t 
at the meeting agreed that the sum of £10,000 per mile, or £40,000 
iu all, would have to be spent in order to satisfy Rochdale's require- 
ments. It was decided to discuss the question in committee, 


Notta.— The dangerous tram terminus at Trent Bridge ie likely to 
be soon remedied, for we learn that instructions have now been given 
by the Tramways Committee for the terminus to be constructed close 
to tbe foot pavement, and the work is to be placed in hand direotly 
the necessary cross-overs have been delivered by the makers, Looking 
well ahead, too, the committee have decided that when the London. 
road scheme is completed the terminus shall be laid close to the 
opposite pavement, thus leaving the centre of the road absolutely 
open. 

North-Eastern Railway.—An action sseking for the recovery of 
damages for the loss of an animal caused by the animal being elec. 
trocuted was sustained in the North Shields County Court. The 
animal was conveyed in a truck, and while being unloaded knocked 
over a movable truck placed to prevent cattle from straying on to the 
electric line, The animal, however, walked through the gap on to the 
live rail and was killed. The contention of the company that in 
providing & movable fenoe they had done all that could be expected of 
them was not sustained. 

Colchester. —The Board of Trade do not approve the plens showing 
the rail and sob-atructure proposed to be used in the cons:ruotion of the 
tramway along Military and Old Heath roads. It was resolved at a 
meeting of the Oouncil to defer to the next meeting consideration of 
the tramways manager's report as to the use of tickets in lieu of boxes, 
and introduction of intermediate etsges. Sanction has been given for 
the borrowing by the Corporation of £7,554. The Tramways Com- 
mittee have resolved not to permit police officers in uniform to travel 
on the tramways without payment. 

Poole.—At the final meeting of the Urban District Oounoil prior to 
its amalgamation with the Urban District Oouncil of Branksome, a 
report was submitted by the Tramways Committee recommending 
that the clerk write pointing out that the Council were still of opinion 
that their present by-law as to picking up and setting down passengers 
ought to be maintained, that through tickets from the Squsre to the 
Albert-road ought to be issued on all cars, and that the workmen in 
Poole and Branktome ought to be allowed to travel any 1d. etage for 
jd. in the same manner as the workmen in Bournemouth. 


Hepweod.— Arrangements have been made by the Oouncil with the 
Bury Tramways Committee whereby the latter will supply power for 
working the Heywood electric tram system at 1:24, per unit in addi- 
tion t» the charge of 44d. per car mile run as previously arranged. 
The work of reconstruction is proceeding steadily, but not so satis. 
factorily as could be desired. There has been some delay with the 
overhead equipment owing to a difficulty in obtaining the brackets, 
but thie work is now proseeding. At the electricity works the boiler 
is in its position, and it із expected that the engine and other machinery 
will be delivered in about a fortnight. 

Erith —The Tramways Committee of the Erith Urban District 
Oouncil have recommended that the attention of the London Oounty 
be called to the fact that a double line of tramway from the terminus 
of the Council's tramways at Abbey Wood to a junction with the 
Bexley tramways in High-street, Plumatead, is authorised to be con- 
structed by the Oouncil under the Erith Tramways and Improvement 
Act, 1903, subject to the consent of the London Oounty Council and 
the metropolitan borough of Woolwich, and that the Council is pre- 
pered to immediately construct the tramway, and asks for the 
consent of the London County Council to such construction. 


Lowestoft.—The tramways manager reports that the number of 
passengers carried on the cars during the year amounted to 3, 338 323, 
the reveipta from which were £10,525 as sgeinst £10,597 for 2,572,681 
passengers carried in 1904, Ata meeting of the Council the question 
of constructing a double track from Bovan-street to the Hempland was 
considered and further adjourned. It has been agreed that the rateable 
value of the tramways undertaking shall be reduced from £943 t» 
£350. Correspondence was read at the last Council meeting with 
reference to the proposed sale of the tramways and electric lighting 
Pr ing to a private company, but the matter was allowed to 

rop. 


Weymouth, —At a recent meeting of the Weymouth District Trades 
and Labour Oouncil, held on Thursday, Nov. 2, the following resolu- 
tion was carried: ‘That no steps be taken to decide the question of 
tramways for the town of Weymouth until the question be submitted 
to the ratepayers of the town in some suitable hall in Weymouth." 
Our readers will remember that Prof. Kennedy reported fully on that 
scheme. At the last Council meeting this report was discussed at 
length and a motion was proposed in favour of scheme D, which is the 
biggest of the four alternative schemes submitted, which includes a line 
as far as Portland to cost £80,000. It was decided to refer the matter 
to the whole Oouncil and committee. 


Musselburgh —It was stated at a meeting of the Town Oouncil 
that the tramway company proposed to apply to the Board of Trade 
next month for a provisional order to extend the preseut system of 
electric trams from the Levenhall terminue along by the seashore 
through Prestonpane and on to Port-Seton, and the support of the 
Town Oouncil, as the local authority, was requested. Some discussion 
eneued, iu the course of which the opinion was expressed that the 
company should pay wayleave, and also that they ought to widen the 
roadway so far as it lay within the bounds of Musselburgh. Ulti- 
mately it was agreed that a special meeting of the Council be called on 
an early date to give consideration to the matter. 


Newoastle.—A strike is threatened on the Corporation tramway 
system in consequence of a proposed change by which the men will 
work five days a week instead of six, The notice isened states that 
owing to alterations for winter traffic, and the reliefs for holidays being 
complete, the traffic department is over-stafied. In order to spread 
loss of employment over a larger number of men, it will be unavoidable 
in many cases to give more than five days work a week, which will be 

iven in rotation. The effect will be t» reduce the wages of motormen 

om 30s. to 26s. a week, and other grades in proportion. Olose 
upon 1,000 men are affected, and a mass meeting is to be held to-day 
to consider the advisability of striking on Saturday. 


Sunderland.—The secretary of the Sunderland District Electric 
Tramways announces that the greator part of the company's system is 
now in working order. The firet section of about 11 miles, from 
Grangetown to Houghton-le-Spring (including the two branchea to 
Penshaw Station and Fence Houses Station), having been examined 
and passed by the Board of Trade, was opened for traffic on June 10 
last, and a further section from Houghton to Hetton of nearly two 
miles was opened on Ost. 20. With an aversge of only 10 cars (one- 
third of the total number) the total traffic receipts from the above 
dates to the end of last month amounted to £6,957. At the present 
time a service of 18 cars is in operation, and that number will be 
increased in due course, The Durham Oollieries Electric Power Oo., 
from whom this company is to take its power, are provisionally work - 
ing a generating plant under agreement, but that company's complete 
installation should be working by at latest the end of January next, 
when the fall service of trams can be ruuning. 


Cardiganshire.— At the meeting of the County Council the question 
of the proposed Jight railway between Lampeter and Aberavron wae 
brought forward, Six months ago the Oounty Oouncil had undertaken 
to advance by way of loan the sum of £20,000, provided that the 
district councils and the other local anthorities interested undertook 
to provide £10,000. That resolution was made operative for six 
months only, and that period having elepsed it was necessary to renew 
the undertaking. It was reported that the engineer of a firm of London 
contractors—Messrs. Jackson and Oo.—had gone over the rout» and 
considered the prospects of financial success of that line, and his con- 
clusions agreed with those of Mr. Yockney, the promoters’ engineer, 
and the result wes that the company were now prepared to construct 
the line, All the local authorities had contributed as desired, with 
the «xception of the Limpeter Rural District Oouncil, bat this was 
due to & formality, which would be complied with on tne following 
day. The Light Railway Commissioners had given the Oounty 
Council to understand thst the Treasury grant wouid be forthcoming. 
us question of renewirg the undertaking was referred to the Finance 

omiuitt ee. 


Torduay.— About 250 yards of the first portion of the tramway 
track in Newton.road, near Torre railway stat oa, is now complete, 
and it is hoped, with fine weather, to rapidly finish the remaining opeu 
portions. The cutting at present exteads nearly down to Oastle- 
circus, and on this ssction the rails are laid practioslly the whole 
distance. The cutting of Fleet-street section is now approaching the 
town hall for one of the tracks, and raile are laid from the Strand to 
beyond Swan-street, It is anticipated that in a few days the laying of 
wood paving will be started on this section, It is roughly estimated 
that there is now an outlay of about £500 a week in the wages of the 
men. At the last Council meeting the town clerk reported upon the 
conference between the Oouucil and the representatives of the Dolter 
Company, which was of a satiefacto'y nature. Ia brief, the compsu 
waive the question of the feeder cable, and extend the time to Maro 
31 for the Corporation to suppiy the current. In consideration of the 
Council allowing them to lay the tramwaye on the Torbay-road, the 
company agree to pave the whole of the roadway in question, The 
report on the conference was adopted by the Council, The recom- 
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mendation that the applicstion of the company be agreed to, and that 
the necessary agreement be drawn up, was carried. 

Huddersfield.—It was reported at the annusl meeting of the 
Borough Council that the total number of units of electricity generated 
at the tramways power station during the municipal year amounted to 
2,892 991, which was an increase of 115,726 over the corresponding 
period last year. The average generation cost per unit was ‘246d. as 
ageinst '249d., and the average works cost per unit, including maintenanoe 
and materials used, was ‘275d. as compared with ‘271d. for last year. 
The present rolling.stock consists of 70 cars, comprising 11 bogie and 
69 four-wheeled or truck cars, and two electrically-equipped coal 
trucks. The present number of covered cars is 27, but the work for 
equipping six additional cars is in progress at the Great Northern- 
etreet depdt. During the year the cars and their equipments have 
been thoroughly maintained, and a number of them have beeu speeded 
up, which has enabled the services to be greatly accelerated. The 
system of coal haulage has made satisfactory progress, and three firms 
are now having ооа! conveyed direct by trucks from the Hillhouse 
ooal-shoots into their mills, The overhead equipment and cables have 
given satisfactory results, and the monthly tests that are taken show 
them to be in good condition. The present service of cars is 45 on 
ordinary days and 56 on Saturdays. The total traffic receipts from 
Nov. 1. 1904, to Sept. 50, 1905, amounted to £63,222. 12s., an increase 
of £2,421. 7s. 7d. over the corresponding period lest year. An experi. 
ment is being tied with the object of establishing a system of through 
cars between several termini on the Huddersfield Corporation tramway 
system. Should this prove successful, it is believed that a great 
acceleration in the service will follow. 


West Ham.—The report of the tramways manager relative to the 
first year's working of the system of electric traction, inaugurated in 
February, 1904, shows that the gross revenue for the year ended 
March 31 amounted to £56,199, or an average per car mile of 10:9d. 
The estimated profit due from the North Metropolitan Tramways Oo. 
in respect of the horse cars worked by them on behalf of the Council 
is 25,500. The total expenditure amounted to £37,852, or an average 
per car mile of 7 3d. ; to this, however, is added the sum of £1,080 
as being the cost of maintenance of the horse cars, and the balance 
carried to net revenue account amounted to £22 817, to which must 
be added £292 as bank interest, Interest on capital and contributions 
to sinking fund absorb respectively £9,020 and £4,326 of this amount, 
whilst £3 093 has been sppropriated to the reserve or renewals fund, 
and £7 000 transferred to the borough fund to the relief of rates. The 
tramways maneger, Mr. Blain, reports that from the inauguration of 
the system the traffic has been most satisfactory and encouraging, 
The number of psssengers carried over a mileage of 1, 240, 774 miles 
amouuted to 15.775 598, and the total receipts from this source reached 
the sum of £55,063, or an average per car mile of 10°68d. The total 
length of track (double and single) which is owned and worked eleo- 
trically is 25 miles, and the total number of units required duriog the 
year amounted to 1 311.866. The working expenses reached 67 per 
cent. of the receipts, and the traffic revenue per car mile averaged 
10°68d. There hes been a marked immunity from delays to traffic 
breakdowns or serious accidents proceeding from causes under the 
control of the department, though the narrowness of many of the 
streets through which the tramways and the pi vehicular 
traffic were responsible for occasional irregularities. In April, 1904, 
the Tramways Committee increased the rate of pay for both motormen 
and conductors to 7d. per hour, the former from 64d. per hour and 
the latter from 6d. 

London County Council —The Highways Committee have recom- 
mended to the Council an estimate of £803,600 for the conversion of 
the present horse tramways into an eleotrically-equipped system, at 
present running along the following routes: (a) Theobalds-road 
terminus to London Docks; (b) Norton Folgate to Stamford Hill; 
(c) Aldgate terminus to Poplar; (d) Moorgate-street terminus to 
junction with Old.street ; (e) Holborn terminus to junction with 
Theobalds-roed ; and (/) along Old-street between Great Kastern- street 
and Shoreditch. It is hoped to complete the reconstruction of tbis 
section of the tramways by Ohristmas, 1906. The system to be 
adopted is the underground traction, and details have been approved 
by the Board of Trade. In order that the reconstruction and equip- 
ment of the first section of the lines may be proceeded with as 
little delay as possible, the committee recommend that tenders be 
obtained for the track work and Par eris cables, ducts, plant, 
etc., at an estimated price of £665,600. The Finance Committee 
submitted a report at the meeting on Tuesday last on the proposal of 
the Highways Committee to obtain parliamentary sanction to acquire 
property for the making of a station under Wellington-street in con- 
nection with the underground tramways under Aldwych. They point 
out that the total expenditure sanctioned for the subwsy was 
£317,000, but they understood that some saving is expected on the 
original estimate for construction, It is estimated that a further 
tum of £37,000 will be needed for the acquisition of property and 
the necessary works now contemplated, and this will increase by 
about £1,920 a year the charges against the tramway revenue for 
interest on and repayment of debt. It appears to the committee a 
large sum of money to expend for this pm pose. The Highwsys 
Oommittee report that the total tramway traffic receipte from April 1 
to Nov. 4, 1905, were £376,112 from lines worked by electrical 
traction, and £99 БСБ from lines worked by horse traotion, or a total 
of £469 617. The receipts for the corresponding period in 1904 under 
the same heads were £521,937, £81,093, and £403,030 respectively. 
These figures are not exactly comparable owing to the purchase of 
undertakings, the extension of lines, and the conversion of routes from 
hı r3 to electric traction, 

Croydou.—The Council have considered and adopted the followirg 
report of the Tramways Committee: The committee received a 
certificate from the borough road surveyor 5 tramway 
No, 20, authorised by the Oroydon and District Tramways 


Act, 1902, has been duly constructed and equipped. The town clerk 
reported that the draft lease of the said tramway was, on the 
18th September last, sent to the British Electric Traction Company, 
Limited, for perusal], and that the draft lease not having been approved 
by the company, an application was made to the arbitrator appointed 
under ће Oroydon and District Electric Tramways Aot, 1902, for an 
Арран to settle and determine the form of the lease between the 
patties. 
when, after a number of questions had been raised on behalf of the oom- 
рар», the arbitration was adjourned until the afternoon of Thursday, 
the 9th November inst. 
behulf of the company at such hearing, the committee are advised 

now recommend the Council to pase the following resolution —viz.: 


The arbitrator sat and heard the parties on the 26th October, 
In consequence of the position taken up on 
and 


‘That the town clerk do inform the British Electrio Traction Oom- 


pany, Limited (as the fact is). that the tramway referred to in the 
Oroydon and District Electric Tramways Act, 1902, as tramway No. 20 
has now been constructed and equipped in accordance with the pro- 
visions of that Act. And the 
British Electric Traction Company. Limited, to accept euch lease as in 
the said Act mentioned of the right of user of the said tramway No. 20, 
and of demanding and teking tolls and charges in respect thereof for a 
term of 21 years from the 16th day of November, 1905, determinable 
by the Corporation ss in the ssid Act mentioned. Aud that such offer 
and requirement be signed by the town clerk aud served upon 
company accordingly. And that the town clerk do also inform the said 
compeny that as from the ssid 16th day of November, 1905, the said 
tramway No. 20 will be at the disposal of the said company, and that 
in the event of the said lease not having been previously granted the 
said compeny will be entitled as from that day to the right of user of 
the said tramway and taking tolls and charges in 
same manner and subject to the same conditions and stipulations as if 
such lease had been actually granted.’ ” 


rporation do offer and require the 
the said 


t thereof in the 


LIGHTING AND GENERAL. 


Derby.— It is proposed to light the market hall by electricity, 

Wembley. —There is a movement to introduce Post Office telephones 
into the district. 

Southgate.— The Urban Distriot Council contemplate the erection 
of a dust destructor. 

South Bank.—The Urban District Council have decided to apply 
for the extension of the electric lightivg order, 

Thornhill. —The to apply for an electrico lighti 
visional order has been deferred for ibs Grant кш а 

Kirkealdy.—Mr. Oliver Melville has been instructed to provide а 
64-h.p. motor for the high school at a cost of £40. 4s. 

Alloa.—The supplementary sgreement with the British Electric 
Plant Oo. has been signed, and came into force on the 16th inst, 


Uffoulme (Devon).—We understand Messrs. Fox and Oo. con- 
template putting sn electrical installation into their woollen factory. 


Willans and Robinson.—Prior to the payment of interest, the 
deLenture registers and tranefers will be closed until Nov. 30 inclusive, 


Sowerby Bridge (Yorks).—The work in connection with the 
Urban District Oouncil's electricity supply undertaking is now in 
progress, 

Horeford.—The output of current for the quarter ending Sept. 29, 
1905, was 28 885 units, sgainst 20,738 units in the corresponding 
quarter of 1904, 

Southport,—On Friday the mayor opened а large electrical exhibi- 
tion which is being held under the auspices of the Corporation, and 
which will olose to-night. 

Romford.—4An application is to be made for an extension of time 
relative to the electric lighting order transferred to the Empire Electrico 
Lighting and Power Оо. in 1903. 

Morecambe Tramways Co.—The annual report recommends a 
dividend of 4 per cent., as compared with 34 per cent. last year. 
Receipts from fares are slightly higher. 

New Issues.—W. T. Henley's Telegraph Works Oo. are issuing 
£150,000 of 44 per cent, first mortgage debenture stock, forming part 
of a total authorised issue of £300,000. 

Cheater-le-Street,—The Rural District Council have rescinded a 
former resolution refusing consent to the Oounty of Durham Electric 
Power Supply Co. to the carrying of overhead mains. 

Preesall (near Preston, Lancs.).—The United Alkali Oo. are, 
we understand, substituting electric motors for steam diiving through - 
out their works. They have their own geuerating plant, 

Calverley (Yorks) —We note that the Yorkehire Power Co. are 
making arrange ments to supply the urban district of Oalverley, near 
Leeds, with electricity. Icstallation work should follow. 

Ramsgate.— An electrical and trades exhibition is being held, and 
will remain open until Nov, 28, at the Royal Victoria Pavilion, under 
the auspices of the Ramsgate and District Electric Supply Oo. 

Partnership.—Particulars of an opening for an electrical engineer 
with some capital and experience as janior partner in Glasgow branch 
of a bigh-class firm of elestrical engineers appear in another column. 


Hoxham-.on-Tyne.— It seems that the Hexham and District Eleotrio 
Supply Oo, have gct under weigh with their scheme, and are now 
putting down a plant for the su; ply of electricity in the urban district, 


Fire.— It is reported that a four-storey buildivg, occupied by Dunlop 
Rabber Oo., was destroyed by fire at Birmingham early on Friday 
оош heavy fog preventing discovery until the flames had obtained 
& good hold. 

Trowbridge.—We understand that the difficulties of the Urban 
District Oouncil with ths Western Electric Distributing, Oorporation 
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relative to the costs of transfer of the order have been referred to Mr. 
G. Pearson, of Bristol. 

Yarmouth. — In consequence of an anrlication by the Education 

Commit ee for the electrin light to be ingtalled at the new s*honl st 
Southtown. the Осопсі] have off-red to fix and keep in repair 50 25-0. p 
lamps for £3 3:. ner lamn per annum. 
British Alumirium Co.- The directora have derided to pay an 
interim dividena for the half-year ended Jupe 30 at the rata of 6 per 
cent. on the A” preference shares and 7 per cent. on the 7 per cent 
preference shar's payable 9nd proximo, 

Ashton — The application of the Great Central Railway On. for a 
supply of current for lightirg the new station at Gnidehridgs and 
power for tbe repairing shop has been referred to the Works and 
M*n*gement Ruh.Ocmmit'oa, with power to art, 

Olympia Exhibition —We have received from Mesars. A. Reyrolle 
and Co., Hebburn-on. Tyne, an elegant senvenir descriptive of their 
motore, and we are informed that they will he pleased to forward a 
copy to any of our readers who may apply for the same, 


, Btepney.—The Ornnail are taking up a Joan of £3,770 for the pro- 
vis'on of storage tanks water.goftening plant, etc. at the elentrj^ 
lighting station. The Council will support the Poplar Council's 
astion with regard to the wiring of consumers’ premises. 


Sussex Telephones.— The National Telephone Oo. are laying pipes 
underground for the necessary cables to enprly enherribera in South. 
wick, and the work will ba oontinned to and thronghant Shoreham. 
Work has also been started at Henfield aud Burgess Hill. 


Dumbarton.—4A petition of the Electric Supnly Oorporation. 
Salisbury House. Lonon-wall, E O.. for consent to the erection of au 
electric generating station, a car-shed. offices, and sheda, and also for 
diverting the mill lade, is before the Dean of Guild Court. 


Brandon.— An spplication from the County of Durham Electrical 
Power Dis'ribution Oo. for consent to an application for a provisional 
order for the supply of electrical energy in the Council's district will 
come before the next meeting of the Urban District Council. 


Barnstaple. — Messrs. Eimundson's have decided to open a 
brauch at Barnstaple, and have secured a shop, showroom. e*c. The 
branch will be worked in connection with Ilfracombe. where Mr. Alan 
Jenkina ig the manager. The losal manager at Barnstaple will be Mr. 
F. Williams, who has been engaged with the firm at Ilfracombe, 


Agencies.—Mr. R. Salem, of 71, Bishovsgate-street Within, E.O.. 
has been appointed sole representative for L-ndon and the South and 
South-Est of England for William Sanders, Wedvesbury.—Tne 
Rhodes Electrics! Manufacturing Company have appointed Messrs, 
К. A. Fullerton and Oo., of 116, Hope-street, Glasgow, as their tole 
agents for Scotland. 

Swansea —The Swansea, Mumbles, and Morriston telephone 
exchanges are being interconnested, but, we are informed. inter- 
commupication will be strictly local to each place, and will not 
extend from one place to another, and will not extend t^ the 
numerons other exchanges in the extensive system of the National Co. 
1а the Swansea area, 

Newport.—The proposed reductions in the char ges for electricity 
aud electric light have been approved by the Town Oouncil, who 
expect an increase in the number of consumers to compensate for the 
estimated loss of £1 000 following from the new departure, Various 
suggestions for the lighting of York-road and Kensipgton-avenue are 
under consideration, 

Frimley.—An application of the Camberley Electric Supply Co. 
for consent to an application to the Board of Trade for au electric 
lighting provisional order will shortly come before a committee of the 
U-ban Die triot Council. The company propose to charge on the 
m'x'mnm demand system at 7d. to 3d. per anit, making an average 
cost of 44. to 51. per unit. 

Hammersmtth — At the inquest into the death of an employé at 
the «l-etri i y atation a verdict of accidental death was returned. I: 
was found that the workman had neglected to use the rubber glov· s 
provided for him, aud that ha died from the eff te of a ah ook received 
10 rem ‘ving an ammeter from a switohhoard while standing with one 
leg on the chair and the cther on the mat. 

Chelmsford — The Corporation have acopnted a tender for lighting 
the puhlie streets from the Chelmsford Electric Lighting Co. as 
follows: for each arc lamp (21 of 1,000 ср each), £25. 53, per 
annum; for each incandescent 1» то (281 of 70 c. p. each, except at 
Corners where they are to he of 150 c.p each), £3. 3s, The fines now 
ciarged for lamps unlighted to be doubled. 

Hull — A few werks ago we referred to the municipal telephone 
system вв a paying concern. Recent accounts show a profit after 
p'y1og all interest on loan, sinking fund charges, and plant kept up 
out of revenue, § far the system bas not cost the ratepayers a single 
peony, and it is stated that the subscribers in Hull are saving over 
£10 000 this year in reduced charges alone. 

Stafford.—An application from the Postmaater.General for рег. 
miszion fo erect an overgr-und telegraph line along the main road, 
from the junction with the Taan Uttoxeter-rcad, at Fole, t» Rocester, 
гіа Hollirgton, thence from Rocester through Benatone and Ellastone 
to the junction with the boundary of the Mayfield Rural District 
Oouucil at Middle Mayfield, has been agreed to. 

Macclesfield.—The estimated capital outlay on the electricity 
scheme ав preparcd by Mr. Woodward, which has been approved, 
iosludes the following: buildings, £3 700 ; generating plant, £8 000; 
mains, £3 700; consomers' connectiona, £600—total. £16 000. The 
plans of Mr. Bradbnrn, architect, of tha building and the chimney to 
be erected on the Bowling Green yard sit», have also been approved, 

London Gazette.—The partnership between Joseph Grain, jun., 


and eundriesmen at 92, Nerthumberland-street, Newcastle-on-Ty ne, 
bes been dissolved by mutual consent, Notices appear of applicetions 
го the Board of Trade by the Wisbech Corporation for extension of 
rime and by the Frome Urban District Council for transfer of their 
provisional orders, 

London County Counoil.—At the meeting on Tuesday tenders 
were received for the supply, delivery, and erection of self-diecharging 
S'eel coal trucks for use at the Greenwich generating station, Ic was 

& өөй to lend the Poplar Borongh Oourcil £2 497 for ele trio lighting 
purposes. The Finance Oommittee submitted a report in which they 
‘gued against the Count il undertaking the work of a bulk supply of 
"leotrioity. We deal with the result in another column. 


Colohester.— The last report of the engineer gives the following 
figures: ontput «f electricity for lighting during September. 1906, 
42,576 unite. sgiinet 39 304 the corresponding week of 1904, and 
28 705 in 1903 ; for traction, 35 675 against 36,405 in 1904; used in 
generating station. 4057; number of consumers at end of September, 
778, against 651 iu 1904 and 347 in 1903; total number of 8.c.p. 
lamps connected, 34 550 sgainst 27,159 in 1904. Four eleotrio lamps 
are to be erected, and a Nernst lamp substituted for a gas lamp. 


Erith.—An extension to Northumberland Heath is to be made at 
a cost of £296. Та answer to an offer from the borough of Woolwich 
to supply electricity in bulk, the Council have replied that they do 
not at present require a supply of electricity in bulk. and that they 
will communicate with the Woolwich Borough Council if such a supply 
ig required at ару future time. The question of revising the present 
scale of charges for the supply of current for heating and power 
purposes has been referred to the resident electrical engineer to report. 


St. Albans.—Oonsent has been given to the Postmaster-General to 
lay a line of underground telegraph wires from the post office to the 
city boundary on Bt. Stephen's-hill, and negotiations are going on with 
a view to an alternative route beiog decided upon in the place of a 
proposed line of overground wires from the post ой зе along to the city 
boundary in the Sandridge-road, which would involve the erection of a 
number of poles. The electric lighting agreement with the St. Albsns 
District Electric Sapply Oo. has been approved by the Board of Trade. 


Lowestoft.—The resident cngineer's lest report states that during 
the month six new consumers have been connected to the meins. 
representing 221 8 c.p. lamps. There are now connected to the maine 
658 consumers, representing 35.416 8c.p. lamps. Daring the year 
105 new consumers have been connected, representing Б. 8-0. p. 
lamps. The engineer is about to report upon the oost of lighting 
Ohrist Church clock by electricity. The charges for current for tram- 
way purposes for the year ending Sept. 30, 1906, have been fixed at 
2d. per unit, with the proviso that at the end of the year the charge 
ehall be again considered. 


Morley.—The borough electrical engineer, Mr. J. E. Ellie, in his 
last report states that the output of electricity during the month 
ending Sept. 30 was 11,727 units, against 12,004 the corresponding 
month last year, the dec сазе in the output being 277. The actual 
unics sold to consumers by meter was 7,8:9, sgaiust 6 313 che same 
month of last year, showing an increase of 1 496. There were 125 lamps 
counected during the month, and the total number of lamps connected 
to date was 13,124. Daring the month one 4-h.p. motor had been 
coupled to the maine, which was working very successfully, which 
22 E the total motors connected to the mains up to six, equal to 

h.p. 

Scunthorpe.—An inquiry has been held into the application of the 
Urban D strict Ооцосі! for sanction to borrow £4,500 for elestric 
lighting purposes. The Oouncil are already engaged in a scheme of 
electrical pumping for their new waterworks, and are anxious to 
combine an electric lighting plant, and also to keep out any private 
company who might seek powers for supplying electrical energy. The 
contract for the work has beeu provisionally accepted by the British 
Westinghouse Electric and Manufacturing Co, Mr. Oobban, tbe ergi- 
neer for the scheme, said it was expected that a profit of £41. бе. 7d. 
would be made on the first year's working. It was also intended to 
light the principal streets with 16 c.p. Jaa p:. 


Cannock.—The Shropshire Electric Power Oo. are prepared to enter 
into an agreement to supply to the Oouncil electricity as they require 
at а rate of 211. ner unit, or if taken in continuous demand at a 
rate not exo. e ing $ 1, per unit. Sanction to a loan of £5 020 will be 
applied for во as 10 purchase the neceasary accumu'ators aud mains aud 
carry out the works enabling the Council to distribute this withia the 
Oannock ares, exclusive of Bridgtown. The Council can supply at 
441. per unic The 3d. per unit charged to the Council includes the 
redemption fund and cost of maintenance and distribution, Oa sano- 
tion being obtained, an agreement will be prepared with the Shrop- 
shire Electric Power Oo. for the supplying of electricity on the terms 
named, 

Mill Installation. —The distinction of p^*aessing one of the oldest 
electrical instaliations in the West Riding of Yorkshire falls to Messrs. 
W. Fison and Oo., whose Greenholme Mills at Barley-in- Wharfedale 
were equipped as long since as 1889. at a cost of about £3 500. Addi- 
tions have been made to the plant from time to time, and it now com- 
prises one horizontal slow-spe»d engine of 100 h. p., and two similar 
engines of 50 h. p., coupled through counter shafting aud belts to 
seven dynamos, ranging in capacity from 40 kw. to 20 kw. The 
latt-r were supplied by Messers. Crompton and Оо, and the Phonix 
Dynamo Oo., and are direct ourrent machines used iu copjanction 
with accumulators. This plaut supplies current at 110 volts pressure 
to an installation of 1,500 16-c.p. and 32-c.p. inosndescent lamps 
and three 10 h. p. motors. The maximum load obtained ie 93 kw., 
while the units generated per annum total about 69 000. Naturally, 
the plant is now somewhat ant quated, hence the inteution of the 
above firm to replace it with an entirely new and up-to-date equipment 


end Percy Hopper, carrying op business as electrical accessory dealers ! in the near future. 
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Walsall.— The last report of the Electricity Committee was ae 
followa: The total number of consnmers supplied on Oct, 31 last 
was 435. Daring the past month the total units generated at the 
station were 157 390, The total output from the main generators was 
152,385 units. The total units from the transformers were 120 026 
(eetimatsd). The machinery wae run for 735 hours, The wages paid 
amounted to £122. The electrical engineer has been requested to 
report on the application of the Shropshire, Worcestershire, and 
Staffordshire Electric Power Oo. for the approval of the Oorporation 
to the company promoting a Bill for conferring powers upon them 
(inter alia) to farnish the Oorporation with electricity in bulk, and 
with the content of the Oorporation to eupp!y manufacturers with 
current for trade purposes." 


Hammersmith.—The loan of £13,700 for boilers and fittings, 
steam-piping, and auxiliary a peak tee in connection with the exten- 
sion of the electric lighting irs'allation will now be taken up, and 
application is to be made for £15,570 for work executed since the last 
loan was applied for (February, 1904), and for work in course of 
execution or shortly to be executed, as followa : mains and sub.stations, 
27 898. 18s. 81. ; laying services to consumere’ premises, £3 569 
4s, 91. ; erection of baildings, £4,103. The last report of the Elec- 
mr and Lighting Committee shows that the premises of 19 addi- 
tional consumers, representing a maximum of 806 8.0. p. lamps, have 
been connected to tbe maine, that nine consumers have been discon- 
nected, and that the present number of consumers taking current 
from the msits is 1,715 The Council will support the London 
а ое Wiring ВШ, A high-tension main is to ba laid at a 
cost o : 


Curtis Tarbiaes.—Th> Britieh Thomeon-Houston Co., Ragby, 
report that the asles to date of Ourtis turbo.genera'ors amount to а 
total cf 24,000 kw., of which 11,750 kw. have been delivered and put 
in service in variots atations in the United Kingdom. The principal 
orders show a total of ton 1,500 kw. acts, four 1,000-kw. sets, and 
four 760-kw. sets. The Ourt's turbine rights in Americas are owned 
by the General Electric Oo., of Schenectady N Y., who have received 
orders to date for 472 machines, sggregating 454,886 kw., of which 
282 machines, sggregating 257,776 kw., have been delivered and are 
in use or in course of erection, Four ects of 8,000 kw. are under con- 
struction, and it is interesting to note that these will be the largeet 
steam turbo generators in the world. The list of orders also includes 
30 5 000-kw. sets, 11 5 O00-kw. sets 31 2 000 kw. sets, 31 1,500 kw. 
sets, of which 15 5 000-kw. sets, 7 35,000-kw. sets, 16 2,000-kw. sets, 
and 23 1,600-kw. sets have been delivered. 


Rubber in Ceylon.—A correspondent writes to the Globe that 
this year's seed crop of Hevea brasiliensis in Ceylon has been a 
bumper crop, and that on one estste over six million seeds were 
harvested and sold this year. At 200 trees per acre, this will plant 
50,000 acres. The wiiter continues es follows: ''From the first few 

lante in Ceylon all the millions of trees in India, Burma, Assam, 

alay States, Straits Settlements, Borneo, Javs, Fiji, Samos, 
Madagascar, Gold Coast, etc., have been obtained. Oeylon is the 
most enterprising planting country in the world." We admit the last 
sentence, and have always admired the pluck the Oeylon planter has 
repeatedly shown uuder adveree circumstances, but with regard to the 
other etatement, the writer appears to have forguten the seedliogs 
introduced into India from the Am»zon by Mr. Wickham, ec ing as 
special commierioner to the Indian Government for this purpose, 


Huddersfield.—The annual statement of the electricity department 
for the year ending Dec, 51, 1904. showa a surplus balance of £3 876; 
£2,110 wee taken from the depreciation fnud to enable the department 
to repay to the borough fund the amount of £5 985 which had been 
provided to meet defi iencies during the first three years’ working of 
the undertaking. Tte capital expended upon the department at the 
end of last year was £175 972. There has been repaid and co atributed 
to sinking fund for repaymeut of capital the sum of £53 630, leaving 
& balance of ospitel to be repaid of £137,442. Au additional amount 
of 89.745 is inolu e in the depreciation and contingencies account. 
During the present year there have been 197 additional oonaum e e 
connected, with 12 768 8-0. p. lampe. This brings the total consumers 
to 2,196, with 150,401 lamps connected. Owing to the increased 
output, the conditions of working are steadily improving. In 1894 
the capital expended equslled S3 per 8-c.p. lamp connected ; it was at 
the end of last year only £1. be. Id. In July the price for energy for 
lighting purposes was reduced from 44d. to 4d. per unit. This will 
represent а lcss in revenue of about £2,400 per annum, in add tion to 
the loss of about £800 due to the reduction of meter rents. Daring 
the year the mains have been extended to Golesr, and from Milnsbridge 
to Longwcod, interconnecting the Orosland Moor district with the 
Longwood district. Mains have also been extended considerably to 
various parts of the borough where a supply has been required. 


Birmingham.—At the new electric generating station of the 
Corporation, now in course of erestion in Summer-lane, the chairman 
of the Electric Supply Oommittee (Mr. Councillor Ellaway), accom- 
panied by the committee, last week proceeded to the top of the 
chimney stack, where he laid the last brick and completed the 
chimney. The chimney has been designed tv deal with the flue gases 
моо by boilera having a capacity of about 20,000 h. p., and is the 

rst of two similer chimneys that will be required for the ultimate 
oapacity of the generating station. The chimt ey has been built by 
Meesrs. W. Sapoote and Sons, the first brick haviog been laid on 
Deo. 14, 1904. It hae therefore taken 11 months to complete; the 
work, however, was delayed some 34 months on account of bad 
weather. The leading dimensions cf the chimney sre as followa: 
height from the base, 249ft. (225fc. from floor level); internal 
diameter, 15ft.; external diameter at bottom, 24ft.; external diameter 
at top, 17ft. 4in.; total weight of chimney, 2,750 tons; approximate 
number of bricks used, 500,000. As far as capacity is concerned, this 
chimney is the largest that has been built in Birmingham, and it is 


leasing to ro:e thet the whole of the work in conne tioa with it has 
en carried out withont any hitch whatever, aod hss proved to be 
highly sstiefactory in every respect. It is anticipated that the chimney 
will very shortly be put to work, as four of the boilers are now com- 
pleted. Іс is proposed to raise steam in them for the first time in the 
course of the next six weeks, 


Buxton.—At Jas} week's inquiry into an application of the Uibiu 
District Council for sanction to borrow £4,000 for purposes of electric 
lighting. Mr. J. W. Leeming, electrical engineer, submitted the 
f llowiog report: In 1901 th» Oonnoil applied for a loan of £25,C00— 
£16 520 for immediste «x, enditure, the remaining £8 480 would be 
required at an early date—but sanction was only grauted for the 
£16 620, the remainder to be applied for when necessary. Of the 
£4,000 now being applied for, £1,000 is down for capital overspent — 
viz., £90 in excess of original loan charged to subsequent loan, £669 
on buildings, £661 on machinery. £837 on mains, totalling £8,259— 
and £1,261 of the item eet sgainst machine tools, contirgencier, 
sundries, etc., has not been spent, this making & balance of £997 
overepent, The only item for immediate expenditure ie £900 for a 
gas-cngine plant for charging the batteries, as at certain periods of the 
year this very soon geis exhausted, which necessitates running vp 
steam and uting the b'ilere and machinery only partially loaded, and 
therefore very uceconom‘cal running. The extra cost of charging the 
Ьа! tery under the present conditions comes out at about £180, and the 
eetimeted cos: with the gas-engipe works out at about £95, showirg a 
saving of about £87, and after deducting the interest, eto., on capital 
expenditure of the gas plant—viz , £56. 5:.—it shows a net saving of 
£50. 158. per annum. This does not account for dark days, storme, 
etc., when I find it necessary to rueh up steam as quickly as possible, 
which, of course, puts undue strain on the boilers. and on many 
occasions, before I could get steam enough to start, the voltage on the 
town had completely gone. This would all be avoided with a gas- 
engine, as it would le ready and running in a very short time, ап 
eave all the coal, labour, and time, and severe wear and tear on th 
boilere. The remaining £2,100 is for meters, service cables, extensions 
to distributors, aud sundries that are estimated requirements during 
the next three years or so." 


Gravesend.—The engineer's report on the quarter ending Sept. 30, 
1905, contains the following figures: units supplied to tramway com- 
pany, 118 912; ocrrespondipg quarter, 1904, 122,275 ; nrits supplied 
to private corsumers, 55 621 (corresponding quarter, 1904, 28 792); 
units supplied for publio lightieg, 18 898 (corresponding quarter, 
1801, 17 499); units used on works, 25 485 (corresponding quarter, 
1904. 24 694) ; units unacoount-d for. 18 116 (corresponding quarter, 
1904 20,038); units generated, 218,032 (corresponding querter, 1904, 
215 296). It has been decided that the G-type lantern supplied by the 
Rearon Manufacturing Co., ae fixed opposits the Oosch snd Horses, 
Parrock-street, should be adopted as a standard. The engineer bae 
recommended the ereet on of a 300 kw. steam generator, designed more 
especially to deal with the tramway load but capable of handling 
economically either lighting or traction loads, The two propositions 
available were: (a) a vertical cross compound condeneiog set, fitted 
with Oorlies valves and rauning about 100 r.p.m ; (0) а Bellis: vertical 
triple-expansion condensing set with piston valves and automa ic 
expansion governor running abcut 360 r.p.m. Both schemes included 
pipewo:k, condensers, separator, purifier, air-circulating, water, end 
110 pumps, additional switchboard, and connections, The cost cf 
scheme (a) would be appreximately £6,840, and that of scheme (5) 
would be approximately £5410. The Electricity Oommittee con- 
sidered that scheme (a) was slightly more ec nomical in operation 
than scheme (b), but not sufficiently so to justify the additional 
capital expenditure involved. It had a farther disadvantage in that 
rather more than double the floor epsce would be required, floor epsce 
which ats me no very distant date would be very valuable. Oa the whole, 
scheme (b) was most suited to the requirements of the Council and the 
one the engineer recommended them to adopt. The adoption of 
scheme (0) as eogzrs:ed would enable the existing lighting load to 
be doubled. It bas been decided that the whole of the building 
scheme be carried cut, that the plant mentioned in scheme (5) te 
purchat e , and that immediate application be made for sanction to 
borrow £7,020 for this purpose. 


PROVISIONAL PATENTS, 1905. 


Nov, 6. 

22628. Improvements in rails for track purposes, Horace 
Louis Petit Boot, Electricity Works, Tunbndge Wells, Kent. 

$2631. Improvements in sliding contact pieces for Wheat- 
stone’s bridges and potentiometers, and in the 
arrangement of wire for the same. Franke Herbeit 
Parker, 72 Greenvale-road, Eltham, Kent, 

22635, Improvements in electric glow lamps. John Ellis, 
Keynsham, Sandown, Iele of Wight. 

$3636, Ciock for cennecting and disconnecting the electric 
curront in an automatio way. Мах Neumann, 12, 
Bahnhofstraste, Bremen, Germany. 

Au improved method of and apparatus for cqualising 
the output of main dynamo-oeleotrio generators sup- 
plying energy to a flactuating external load. Arthur 
Pemberton Wood and the Lancashire Dynamo and Motor 
Oompany. Limited, 34, Castle- street, Liverpool. 

Improvements in tho method of and apparatus 
for produoiag electricity by means ef steam, Henry 
Ernest Fry, 24, John-street, Bedford.row, London. 


22054. 
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22673. Improvements in electrical storage batterics, Alfred 
Elmore Knight, 11, Southampton. buildings, London. (Date 
applied for under Patente Aot, 1901, Nov. 16, 1904, 
being date of application in United States.) (Complete 
specification. ) 

23710. Improvements in or connected with the manufacture 
of electric cables, Darwin Bates and Arthur Hugo 
Schütz, 15, Water-street, Liverpool. 

22721. Au improved electric candle lamp. 
29, Anson-road, Orichlewood, London. 

92723, Improved means for regulating the speed ef electric 
motoroars. Louis Krióger and Oompagaie Parisienne des 
Voitures Eleotriques (Procélés Krieger) 24, Southampton- 
buildings, Chancery-lane, London. (Date applied for under 
Patents Act, 1901, Dec. 1, 1904, being date of application 
in France.) (Complete specification. ) 

22724, Impreved means for regulating the speed of electric 
motoroars. Louis Ктібрег and Compeguie Parisienne des 
Voitures Eleotiiques (Procédés Krieger) 24, Southampton- 
bnildings, Ohancery-lane, London. (Date applied for uader 
Patents Act, 1901, Dec. 3, 1904, being date of application 
in France.) (Complete specification.) 

$9733. Improvements in electric safety fusos, Ernest Franois 

ö Moy, Persy Henry Bastie, and Ernest F. Moy, Limited. 
Greenland-place, Camden Town, London. 

22740. Imprevements in and relating to the electrolytic 
deposition of metals. Sherard Osb:rn Oowper-Ooles, 
70, Ohancery-lane, London. 

$9741. Improvements in er relating te indicators for ships, 
electric signal and similar lamps. Thomas Harrison 
and Anthony Strong Frazar, 70, Ohancery-lane, London. 
(Complete specification. ) 

Nov. 7. 

22763. Improvements in apparatus for moving electrically 
the points on electric tramways and railways. Joseph 
Patrick Tierney and John Malone, 44, Booters town · avenue, 
Booterstown, co. Dablin. 

22767. An improvement in or in connection with electric 
wiring. Edward Arthur Hall, Govgh-chambers, Savile- 
street, Hull. 

22803, Improvements in or relating to high-tension magnoto- 
ignition systems, George Herbert Smith, 306, High 
Holborn, London. (Albert Paul Louis Boulanger, France.) 

22819. Improvements in communicating signals telegraphi- 
cally, Frederick Howe Hadfield, Clun House, Surrey. street, 
Strand, London. 

29820. Improvements in omnibus electrical signalling oircuits, 
particularly applicable in telephony. Oharles Mark 
Jacobe, Birkbesk Bank-chambers, Southampton-buildings, 
Ohsnoery-lane, London. (Oomplete specification) 

22841. Improvements in and relating to electric traction. 
Mishaelangelo Oattori, 7, Southampton-buildings, Ohancery- 
lane, London. (Complete specification.) 

99856, Improvements in and relating to electric switches. 
The British Thomson-Houston Company, Limited, 83, 
Oannon-ttreet, London, (The General Eleotrio Company, 
United States. ) 

Nov. 8, 


$9874, Improvements in printing telegraphs. Leo Kamm, 
27, Powell-street, Goswell-road, London. 

$2889. Improvements in electrical contact breakers. Reginald 
Masters Smith, 1, Broad.street-buildings, Liverpoc l- street, 
London. 

22899. Improvements in and relating to dynamo-electric 
machines Karl Krefc, 94, Avenue de la République, Paris. 

22939. Improvements relating to electric contrel apparatus. 
Daniel Bacon, 7, Southampton. buildings, Ohancery-lane, 
London. (Oomplete specification. ) 

22046. Improvements in er relating to se)f-lubricating brushes 
for dynames or the like, Louis Boudreaux, 111, Hatton- 
garden, London. (Date applied for uuder Patents Aot, 
1901, Nouv. 11, 1904, being date «f application in Franoe.) 
(Complete specification. ) 

22959. Improvements in alternating electric currents and in 
methods of controlling the same, Tho British Thomson- 
Houston Company, Limited, 83, Oannon-street, London. 
(The General Electric Company, United States.) 

22954, Improvements in contact breakers for the electric 
ignition gear of internal-combustion engines and the 
like, George Oharles Reed, 70, Chancery-lane, London. 

Nov. 9. 

99970. Improvements in dynamo-electric machinery. Walter 
Leo Hildburgh, 18, Scuthampton-buildings, Chancery. lane, 
London. 

$9971. Improvements in current collectors for dyname-oloctrio 
machines, Walter Leo Hildburgh, 18, Southampton. 
buildings, Chancery-lane, London. 

23005, Improvements in electric fusible out-outs. Herbert 
Henry Berry, Uplands Hcuse, Ohase Ridings, Enfield, 
Middlesex. 

23016. Improvements in magnets, magnetic drilling posts or 
braces, and the line. Andrew Stewart, 10, Livingstone- 
mansions, Queen's Olub-gardens, West Kensington, London. 

23035. Improvements in aro lamps. Adolfo Hess, 47, Lincoln's- 
inn-fields, London, (Oomplete specification.) 


Charles Olare Regnart, 


Noy. 10. 

Improvements in magneto machines for use in connec: 
tion with ignition systems of electrically-fired internal- 
combustion engines. The Electric Ignition Oompany, 
Limited, and Frederick Harold Hall, 24, Temple-row, 
Birmingham. 

A new er improved electromagnetic power hammer, 
drop stamp, er press. Thomas Henry Large, 154, Bt. 
Vinoont-street, Glasgow. (Complete epeoificstion.) 

Improvements in process of electric welding. Lsurenoe 
Sylvan Lachman, 28, New Bridge-street, London. (Date 
applied for under Patents Act, 1901, Nov. 17, 1904, being 
date of application in United States.) (Complete specifica- 
tion. ) 

Improvements in and relating to systems of conneo- 
tions fer telophone offices with separated plug service 
and group calling. Deutsche Telephonwerke R. Stock 
nnd Oo., G. m. b. H., Thanet House, Temple Bar, London. 
(Date applied for under Patente Aat, 1901, Nov. 10, 1904, 
being date of application in Germany.) (Complete specifi- 
cation). 

Improved manufacture of incoandesoonoo bodies for 
electric lights. Siemens uud Halske Akt. - Ges., Birkbeck 
Bank-zhambers, Soathampton-buildings, Ohancery-lane, 
London, (Date applied for under Patents Act, 1901, 
Nov. 15, 190%, being date of application in Germany.) 
(Complete specification.) 

Improved manufacture of glew lamps with incan- 
descence bedies of tungsten, molybdenum, or similar 
metals. Siemens und Halske Akt.-Ges., Birkbeck Bank- 
chambers, Southampton-buildings, Ohancery-lane, London. 
(Date applied for under Patents Act, 1901, Nov. 15, 1904, 
being date of application in Germany.) (Oomplete specifi- 
cation. ) 

Now and improved means of communication for tele- 
phony and telegraphy without wires, Charles Brindley 
Mills and Edwin James Humby, 40, Ohancery-lane, 
London. 

Improvements in electrical cables, Willoughby Statham 
Smith, 24, Sputhampton - uildinge, Ohancery-lane, London. 
Imprevoments in magneto-electric ignition apparatus 
for internal-combustion engines, Frederick Richard 
Simms and Robert Bosch, 4, South-street, Finsbury, 

London. (Complete specification.) 

Imprevements in the electrelytic refining of oopper. 
The Metals Corporation, Limited, and Sherard Uowper-Ooles, 
70, Chancery-lane, London. 

Nov. 11. 


Electric current transformer, 
Metrabrook-road, Sheffield. 

Improvements in or relating to electro-mechanical 
systems for the propulsion ef automobiles. Henri 
Pieper. 24, Temple-row, Birmingham. (Date applied for 
under Patents Act, 1901, Sept. 29, 1905, being date of appli- 
cation in Belgium.) (Complete specification.) 

23197. Improvements in and relating to appliances for the 
movement and control ef distant levers and switches 
by electricity. William Schofield, 25, Woodend.street, 
Springhead, Lees, near Oldham. (Oomplete specification. ) 

Improved system for producing electric vibrations of 
different phase. William Phillips Thompson, 6, Lord. 
street, Liverpool, (Gesells»haft {йс drahtlose Telegraphie 
m. b. H., Germ iny.) (Oomplete specification.) 

A new or improved electrical fog signalling apparatus 
for railways and the like, George Greetham, 9, Regent- 
street, London. (Oomplete specification. ) 


23075, 


23077. 


23097. 


33130. 


23133. 


23138. 


99153. Harry Chapman, $, 


23173. 


23211. 


23221. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Nov. 30. 


1904, 

94788. Electric aro lamps. Whitney. (Date applied for under 
Iaternational Convention, Nov. 16, 1905.) 

25764. Electric motor controllers. British Thomeon-Houston 
Oompany, Limited. (General Electric Company.) 

26295. Electric control systems. British Thomson-Houston Com - 
pany, Limited. (General Electric Company.) 

27211, Protection of electric distribution systems. British 
Thomson-Houston Company, Limited. (General Electric 
Company.) 

27352. Electric controlling apparatus. Ола Elevator Company, 
Limited. (Otis Elevator Company.) 

27444 Electrio switches,  Eokstein and Krause. 

28787. Electrical switches. Stern and Greene. 

29107. Telephones for diving and like purposes. Davis and 
Graham. 

1905, 


1670, Alternating electric current motors. British Thomson: 
Houston Company, Limited. (General Electric Company.) 

23104. Electrio switches for controlling brake apparatus or 
systems. Fairweather. (National Electric Company.) 
(Date applied for under Ralo 5, Patents Rules, 1905, 
Feb. 6, 1905.) 

4097. Electromagnetic devices. Pape and Bender. 
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2586, Safety out-out devices for electric oirouits. British 
Thomson-Houston Company, Limited. (General Electric 
Company.) 

5981, Alternating-current electric motors. British Thomson- 
Houston Oompany, Limited. (General Electric Company.) 

8158, Electric motor starters, Horton. (Date applied for under 
International Oonvention, Nov. 2, 1904.) 


8511, Means for “tuning” Hertzian-wave receivers to 
partioular transmitters, Hiilameyer. 

11336. Means fer supporting aud enelosing telephone and 
other electrical apparatus. Kingsbury. (Western 
Electric Company.) 

11337. Safety apparatus for use in connection with telephones 
and other electrical apparatus. Kingsbury. (Western 
Electric Company. ) 

1896044, Electric lighting or other installations. Corkhill. 
(Date applied for under Rule 5, Patents Rules, 1905 
Jaly 6, 1906.) 

14311. Starting apparatus with controller drum for iaduction 
motors. (Siemens-Schuckertwerke G. m. b. H.) (Date 
applied for under International Convention, Aug. 3, 1904 ) 

15257, Storage battery electrodes. Gardiner and Stringfield. 

15298. Multiple telegraphy. Jones. 

15299. Multiple telegraphy. Jo ies. 

16080. 5 for making and breaking electric olrouits 

avis. 

16773, Revolving field magnets for dynamo-eleotrio machines. 
Siemens Bros, and O>., Limited. (Sieme: s Schucke: twerke 
G. m. b. H.) 

17433. Fittings and acoessories pertaining to electrical incan- 
descenoe lamps and the like, Lambert. 

17878. Signalling by eleotromagnetio waves. Briggs. (Secret 
document under Section 44, Patente, eto., Act, 1883.) 

17974, Joints for electric cables. Siemens Bros, and Oo., 
Limited, and Neale. 


COMPANIES’ STOCK AND SHARE LIST. 


Name, er Last price. 
Commerelal and Industrial.— £ g 


Alliance Electrical Co.,5 per cent. Cum. Pref., Nos. 1-70, 00! 8-1 
Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1 -125, 000 .. 5-8 


British Insulated and Helsby Cables, Ord., 1- 100, 000...... 5 .. 637} 
6 per cent. Cum. Pref., 1-100,000 ........... .... 5 .. 94-61 
——— Az per cent. Mortgage Debentures .............. 100 .. 103-106 
British Thomson-Houston Co., 44 per cent. 1st Mort. Deb. 
Stock; Rod.. ⅛˙.]n. y dk mr ePi Vra 10⁰ 98-100 
British Westinghouse Elec. and Manuf. 6 per cent. Pref., 21 23 
4 per cent, Mortgage Debenture Stock .......... ип .. 8589 
Brush Electrical Engineering, Ordinary, Nos. 1-105,731 .. 2 .. 14 
Non. Cum., 6 per cent. Pref. .................... "T 14-13 
44 per cent. lst Debenture Stock... 10 .. 95-97 
44 per cent. 2nd Debenture Stock................ 100 .. 78-81 
Callender's Cable, Debentureee ss 100 .. 109-111 
Gi "m 5 . 11-12 xd 
5 per cent. Рүеќ, ................................ 5 .. 55-5; 
Crompton and Со. ...................................... à... MH 
5 per cent. Debentures.................. eee 100 .. 94.99 p.c. 
Edison and Swan United, A" Shares, 1-99,261 .......... 3 18-18 
„A“ Shares, 01-017,139 ........ с ЗР -2 
5 per cent. Юеһбепфцгев.......................... 100 .. 929 
4 per cent. Deb. Stock, Red. .................... ш is g5 90 
Electric Construction, Nos. 1 to 112,100 .......... . E 8-4 
l per cent, Cumuiative T 2 2x li «d 
r cent. Perp. lst Mort Deb. ................ 100... 92-95 


Ferrand d. mited, d per cent. lst Mort. Deb. Stock, pe 100 90-93 
General Electric Company (1900), 5 per cent. Cum. Pref... 10 .. 94-10 


— —— 4 per cent. Ist Mort. Deb. Stock ................ . 100 . 96-100 

W. T. Henley’s Telegraph Works, Ordinary .............. 6 .. 1213 

44 per cent. Preference.......................... 8 6-54 
44 per cent. Debentures ........................ 100 .. 109-111 
India Rubber, Gutta Percba, and Telegraph Works ...... 10 .. 15-16 
4 per cent, Debenturees 100 .. 39910 
Parker, Thos., Limited, Ordinary ........................ 10 .. 10-104 
Telegraph Construction and Maintenance. 12 .. 52-54 
5 per cent. Bonds .............................. 100 .. 102164 
Electric Lighting and Supply.— 

Bournemouth and Poole, Ordinary ...................... 10 .. 21123 
— — 44 per cent. Cum. Pref., 7,501-15,000 ............ 10 .. 103 103 
— per cent. Cum. Second Pref., 15, 001-22 500 .... 10 .. 115-12) 
—— 44 per cent. Debenture Stock, Bed cot узуга: 100 .. 107-109 

Bromley (Kent) Electric Light and Power (Oo 5 .. 51-53 

4 per cent. 1st Debenture Stock, Red. .......... 100 .. 2 105 xd 

Brompton and Kensington, Ordinary .......... ......... 5 9,-10 

7 per cent. Preference ............ .... ........ 94 93 
Calcutta Electric 80001 80800 „ Ordinary, Nos. 1-60, 000 5 9-94 
ов. 60,001-80,000 .............................. $5 99 
Cambridge Electric Supply Company, £10 Ога. ........ B- .. 1 18 
Central Electric Supply, 4 per cent. Guar. Deb. Stock .. . 100 .. 105-1 


Charing not West End, and City Electric Supply, Ord., 


117TTcTU!U!!!!k!l КЫз qu dt eria de 5 .. 7-74 
—— 44 per cent. Cum. Pref., 1-80,000 ................ 9 xs 54-53 
—— 4 r oent. Debenture Stock, ‘Red. por cas ui э рә 

ity Unde " 44 p.c. Cum ‚ 1-40, " 1 
— ditto (1903) 40,001-80,000.......... ND 41-5 
Chelsea Electricity Sap 7) E 5 .. 6 
4) percent. Debentures ........................ 100 .. 110-11 
City of London, Ordlnar . 10 .. 112-124 
per cent. Cumulative Pre£..................... 10 134-14 
5 per cent. Debenture Stock .................... 1 124-1 
4 cent. 2nd Deb. Stk. Prov. Certs. (all pd.).. 100 104.106 
County of London Electric ref Ordinary ............ 91-104 
per cent. Cum. Pref. .......................... 
44 per cent. Debentures Prov. Certs. All pd. Rd. 100 111-11 
——— 44 per cent. 2nd Debentures Prov. Certs. ........ .. 102-104 
Edmundsons’ Р Rlectricity Corporation, Ordinary, 1-50, 000. 5 5)-6 
6 per cent. Cum. Pref. .......................... 5 .. 6-6) xd 
44 per cent. First Mort. Deb. .................. 100 .. тее xd 


Electric Lt. & Traction Co. of Aust.,6p.c. Vna 1309,00 5 .. 
——- 5 per cent. Debenture Stock, Red. 100 


оеооззоззовоовве Lj 


Name, E 
£ 
Folkestone Electric Supply, Ord. Nos. 1-10,000 ..... UE 
43 per cent. First Deb. Stock, Red.... 100 
Havana Electricity, 1-15, 000 —— “8 10 
Hove Electric Lighting, Ord., : 13,000 ...._.. _........ 5 


Isleof Wight Elec. Lt. and Pwr z Mp c.Db.Stk, Rad. 100 
rlie шее Power and Lig ting, 6 per cent. Cum. 


100.105 xd 


ref. hh, va аваар Жа .. 15/16-1 1/16 
Kensington r3 Каш abridge Elec. Lt., Ord., 1-21,000 . 5 . 114-124 
Kensington and Knightsbridge and N otting Hill, 4 per 

cent. Debenture Stock Re 98-101 

Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 93-104 

London Electric, Ordinary .............................. 3 1 351 
б per cent. Prein. no 5 -54 
4 per cent. lst Mor age Dv ensure Stock, Red... 100 99.02 

Metropolitan Ordinary, 100,001-300,000 .. ............... 5 10 10 
44 per cent. First Montre рр: Stock.... 100 109-11 
44 per cent. Cum. Pref. ........................ 5 53 6i 
34 per cent. Mortgage Debenture, Red.. 100 99-102 

Midland Electric Power Dis., 44 p.c. 186 Mort. Deb. = 101-103 p.o. 

Newcastle-upon-Tyne шене upply, Ordinary, pon 0.9 5 B-84 

——— do., 57,0 0-75,00ͥ00u n 5 8-9) 

9 per cent, Pet, // ТОС РРР ИЕС 5 6+ 63 

do., 57,0 0-75,0 Ше е OMM аы SERM 5 64-63 

Notting Hult Electric Lighting ER »A Ä 14-15 
4 рег cent. First Mort. Debs. Nos. 1-500 (Reg.) 98-160 

Oxford Electric, Ordinary, 1-96 and 40-14,310 ............ 6à 6 
4 per cent, Debenture Stock .................... 100 100-1 

Royal Electrical Company of Montreal, 44 per cent. first 

Shares Mortgage Debentures ...................... 1 100-13 

Smithfield Markets Electric Supply, Ord. 1-12. ...... 5 .. 2 2. 

—— 4 per cent. Debenture Stock 100 .. 7640 

South London, Ordinar g D. .. 1 ена 

South Metropolitan Electric Light and Power, Ord. ...... 1 .. 15/16-:576 
7 рег cent. Cum. Pref. .......................... 1 s 10 nga ЛӨ 
44 per cent. Ist Mort. D«b....................... 100 
Ditto, June, 1904 .............................. eM ds 

St. James's and Pall Mall, Ordinary, 101-20,080 .......... 5 .. 134 14 

—— — 1 per cent. Preſ/- — . 9: .. 98 150 
34 per cent, Deb. ............ ................ 100 .. £81 

Urban Electric Supply Co., Oro inary, 8-30-007 .......... 5 44-43 
5 per cent. Cumulative Preference, 50,001-80,000 5 6-63 

Westminster, Günssesesess merce suse nes «009. ux 128.75 

— 5 per cent. Cum. Pref., 110, lol -158. 2511... 5 .. b 

Electric Tramways. — 

Anglo-Argentine, 54 per cent Cum. Pref., 1.260,007 ...,.. 5 58-64 
õöõ]i˙⅛ð* y mr y УЕА 5 86-88 
Permanent 6 рег cent. Debenture Stock, 1888.... 100 141-144 

Auckland Elec. Trams., 5 $ 3055 Mor. Deb. Stk, Red. .... 100 105-107 

Barcelona Tramways, Ord., FCC 10 1353-144 
5 per cent. Cum. int 3 1-10,000 .......... 10 9,-10 
5 per cent. Deb., Red., 1-600 .................... 100 98-101 

—— — 4} per cent. Red Deb. Stock... ............-.-. 100 97-102 

Bath Elec. Tramways, Ld., Pref. Ord. Shs., 75,001-150,606.. 1 .. 15/16-1 
5 per cent. Cum. Pret. Shares, 1-59, Lo eu MN 1 15/16-1 1/16 

Blackpool and Fleetwood Tramroad .................... 10 154 135 

Brisbane Tramway Invest., Ord , 175.0000 5 -14 
5 per cent, Cum. Pret., Nos. 1- 75,000 ............ 5 33-44 xd 
44 per cent. Deb. Stk., Red., Prov. Certa. all pd.. 100 -98 

British Columbia Electric Railway Co., Ord. Def. ........ 100 124-127 xd 
Ord: Piol. ²ĩ˙i:ðl e exe aa ERAT QUERENS 100 113-116 

— 5 per cent. Cum. Perpetual Pref. Stock.......... 100 106-109 
—— Н. per cent. ist Mt. Debs., Nos. 1-6,250, of £40each 40 105-105 p. c. 
4} per cent. Vancouver Fower Deb... 100 .. 102-105 

British itish Electric Traction, Ord. 1-300,000 & 60,001-90, 000 .. 10 -104 

6 per cent. Cm. PL, 30,001-00,000................ 10 11.115 
———- 5 per cent. Per tual Debentore Stock —........ 100 121-123 

44 per cent. даа Deb. 8%оеК...................... 100 .. 98-100 xd 

Buenos Ayres and Belgrano Trams e. 5 .. 18.85 

—— “A” 6 per cent. Cm. Pf., 1-40,000................ 5 ..511/16-5 15/16 

' B" 6 per cent. Cm. Pl., 1-27,500 EM uen eet lig dou 5 5- 
———— 5 рег cent. Deb. Stock, DU MM ie done 100 .. 106-1 

Prov. Cert., all paid ............................ 100 .. 102-105 

Buenos Ayres Electric Trams., 5 p.c. Deb. Stk., Red. .... 100 98-100 

Calcutta Tramways, 1-102268 ............................ 5 94-9 
44 per cent. 1st Deb. Stock, Red. ................ 100 107-1 

Cape Electric Tramways, Nos. 1-480, QUO esc A 1 1-14 

City of Birmingham Tramways, 5 per cent, Cum. Pref. .... 5 -A4 
4 per cent. 1st Mortgage Deb., 1-3000 (1917) ...... 100 100-103 

Colombo Electric Tramways and Lighting, 5 per cent. 1st 

Mortgage Debenture Stock, Red. .................... 100 101-103 xd 

Cork Electric Tramway and Lighting Co., Ordinary ...... 10 .. 154-14 

—— 6 per cent, Cum. Pref. .......................... 10 15-16 
4 per cent. Debenturmes 100 100-102 

Dublin United Tramways (1856), Ord., Nos. 1-600000 ...... 10 134-144 

6 per cent. Pref., Nos. within 1- 60,0:0............ 10 194.97 
——— 3. per cent. Mort. Debs., 1-5, 000 Red 100 -97 

Imperial Tramways, Ordinary ..................... eee ꝑ ͥ⁊ all 18-19 
6 per cent. Cum. Pref. .......................... all .. 14-141 
4, per cent. Deb. Stock eee 100 108-110 

Isle of Thanet Electric Tramways and Lighting, 5 per c. 

Cum. Pref., Nos. 30, 001-0, OO0O e 5 21-2 

4 per cent. Ist Mt. Db. Stock, Red. .............. da 

Kidderminster and District Lighting and Traction, Pref.. 5 8-8 
London United Trys. (1901), 5 per cent. Cum. Pref......... 10 93. 0 

per cent. lst Mt. Db. Stock, Red. .............. 100 100.1 
Madras Elec. Trams. (1904), 5 per cent. Deb. Stk , Rd. .... 100 103-105 
Metropolitan Elec. Trams., Defd., 1,000,001-1, 314 ,016 . 1 7/32 3/32 

— 5 per cent. Cum. Pref., E. WI 000, o 1:5 1-1 1/16 

44 per cent. Deb. Stoc К Беа 100 106-108 

Milwaukee Klectric Rail and Lig cht ре сер cent. 50-yr Cons. 

Mort. Bonds, 1926, 1-5,500 aud , 008,00 Сом $1,000.. 104-108 

Montreal Street Rail, Sterling 5 per ARUM (Mort.) Deb., 

%% ⁰ fn... vo has eC ĩð ß 8 : 101-103 
— — Sterling 44 per cent. Deb., 1922, 601-2,000 ........ 100 .. 102-104 


New General Traction, 6 per cent. Cum. Pref., 1-10, O00 and 
, ß жыгу ааа wks 


Oldham, Ashton, and Hyde Tramway, Ordinary .......... 10 
5 per cent. Cum. Pref. .......................... 10 .. 
Perth Elec. ‘Tramways (W. A.), 5 per cent. 1 Mrt. Deb. Sk... 100 .. 
Potteries Electric Traction, Ordinary, 20 001-40,000........ 10 .. 
5 per cent. Cum. Pref., 1220000 rr JO .. 
44 per cent. Debenture Stock .................... 100 .. 

South Lancashire Electric Traction and Power Compapy— 
£250,000 Ordinary .............................. 1 a 
£101,142 6 per cent. Preference .................. LI 
—— £597,170 44 per cent. Debent ure Stock ........ 100 p. c. 


Electric Railways. — 


Central London, Ordinary ......... ооа саиси .. 100 
4 por cent. mee / MOS 10 


* rred 
4 p.c. Deb. Stock (Prov Script Certa., fully paid). 100 


бг: 


pi 
Е 


83-94 
94-93 
105-106 


1 
1 
100 p.c. 


92-94 
101-103 
85-86 
110-114 
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Amount Amount 
Name. paid. g price. Name, pald. Last price. 
City and South London, Consolidated Ordinary .......... 100 .. 4345 Telephones. — £ £ 
——-— per cent. Debenture Stock .................... 100 ..  105-103xd 
—— 5 per cent. Pref. Stock '91........................ 100 .. 119-121 National Telephone, Preferreduũwbww . 100 .. 111-1124 
— 35 » i5. ( ve vy deni od ve 100 .. 117-120 Deferred Stock .............. eee . 100 .. 107-108 
s м уу ОТ» ⁵ ͤ 8 100 .. 114116 —— — 6 per cent. Cum. First Pref. ....................-- 10. 1515 
Liverpool Overhead, 5 per cent. Pref. .................... 10 .. 10-104 b per cent. Cam. Second Pref. .................... 10 .. 1215 
—— — Ordinary, 1-$0,000................................ 10 2 — 5 per cent. Non. Cum. Third Prell. 5. 5 
4 рег cent Mortgage Debentures, Red., 1-1, 700. ,. —— 34 per cent. Deb Stock, Red. .................... 100 .. . 
Underground Electric R«ilways of London, 5 per cent. 4 per cent. Deb. Stock, Red. ............... . 100 .. 104-106 
Profit-Sharing Secured Notes ........................ — .. 3100; Oriental Telephone and Electric Company ................ L ws a xd 
Waterloo and City, Ordinary ......................... ‚.. 100... 87-89 —— 6 per cent. Cum. Pref. .......................... 1 ..13/0-15/16 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
Traffic Returns for Incre Miles of Ў 
a —— m single track Accounts for past year Cost 
Line. N 2 per 
та | Current | N Pas. Car | Mile ot | mile 
urren Total | Passengers | Car miles as- ar e 0 е. 
** 6 | 19% | Week: year. | 1998. Ending receipts| carried. run. enger mile. track. 
m £ £ £ £ | £ | £ d. 
Aberdeen Corporation .......... Nov. 11| 1,175 | 1,155 |+ 17| — 1.549 254 | 203 May 31 64,071 | 15,530,351 | 1,379,723 2,512 | 6:45 
Ayr Corporation EN i 178 188 — 7 — 8 8 „ 15 14,328 | 3,316 380 1 1,830 | 5°16 
Barking Corporation............ — — — — —- 133 — — — — — — — 
Birkenhead Corporation ........ „ 12| $992 976 |- 24 — 720 23 53 253 March 31| 55,025 | 11,145,531 | 1,309,903 2.5585 603 
Birmingham Corporation 5 4 575 831 | + 41| + 1,382 2 2 „ 3117135 | 4,709,738 |. 266,525 8.866 | — 
Blackburn Corporation ........ м 9 907 86 |+ 81 — 24 24 „ 25! 48,875 | 8,661,720 986,953 2,085 | 7°44 
Blackpool Corporation Ao c 340 50 | - 10 — 174 | 17; „ 30 = — — — — 
Blackpool-Fleet wood Trams. .... * 44 167 186 |- 19 — 1,031 164 | 16) Dec. 31| 31,846 | 2,325,677 579,264 — 727 
Bolton Corporation „ 12 1,25 | 1744 |+ 81 -— 40 | 38 | March 31| 95.766 | 20,205,196 | 2,161,130 2,394 | 614 
Bournemouth Corporation ...... „ 8 1,30} | 1,086 | + 3:8 — 16 82 16 82 „ 31] 55,276 | 10,058,288 | 1,121,623 3,226 | 719 
Bradford Corporation .......... „ 11| 4.004 | 3,864 | + 140 — 96 77 „  $1/230,085 | 47,108,000 | 5,053,392 2,396 — 
Brighton Corporation .......... „ 12 817 87 |- 2)|4 4155 9 9 | „ Ol} 50,333 | 11,321,160 | 1 152,828 2,914:8| 8:014 
Bristol Tramway Company...... » 10| 4615 | 4,554 + 8 — 51 514 Dec. 31/259,799 | 45,312,373 | 6,127,135 — — 
Burnley Corporation: » ДА] ПОЛ 1605 |+ 13 -— 10 10°60 March 31 — — — 2,768 | 818 
Burton Corporation » 12 216 5317|- Aj- 1,531 84 84 | „ 31] 17,950 | 3,878 269 454,082 2,068 | 676 
Cardiff Corporation ............ „ 4| 193 | 1238 |+ 91| + 232 25 — „ 511112,209 | 24,134,363 | 2,770,049 3,782 | 9°44 
Carlisle Tramways Company ....| ,, 11] 164 12 — 23 — '76 85| 85 Dec. 31| 10,713 | 2,935,002 859,756 — 5:18 
Central London Railway ........ „ 11| 7,2 7,002 | + 110| — 1,038 6 6 | „ 91/347,588 | 44,875,547 | 1,281,214 57,931 |5580 
City and South London Railway.) „, 12| 3.061 2,84L | + 220| +. 149 61 6L | Nae Жу. | > 2 T 
Colchester Corporation ........ — — — — — 7 7 — — | — -— — — 
Cork E. Т and L. Company ....| , 9 408 425 — 17| + 658 15415 „ 51 23,895 | 5,814,376 882,256 — 4:69 
Darwen Corporation — — — — — 723| 723; March 31 — — — — — 
Dover Corporation Oct. 2! 25 188 - 7 — 44 4 „ 31 11,250 | 2,853,200 284,343 2,500 | — 
Dublin and Lucan Electric Ry...|Nov. 10 77 95 |= 18|- 3111 64 63 Dec. 3 | 6,358 402,511 110,738 942 | 7°33 
Dublin U. T., electric cars ...... 10, 3,624 | 3,750 | - 25 
Dublin N. Pistrlet, Electro 10 742 788 |- aelh — | 47 | % | „ 5157489 | 50,050,949 | 7,077,372 508 ы 
Dundee City Tramways ......-| „ 1 821 817 | + 107 — 25 2^ May 15| 44,695 | 1',611,525 933 025 1,935 | 713 
East Ham Corporation. i2, | 705 618 | + 85 а 25 25 | March 31| 56,652 | 15,689,658 863,816 2,994 | 679 
Glasgow Corporation „ 11| 14,976 | 14,214 | + 652 +17,775А 1443 | 143 Мау 3.756, 480 195,767,519 17,915,595 — — 
Gloucester Corporation — = — — — 9 9) — — — — — 
Halifax Corporation ............ — — — — — 353 | 33 | March 31| 73,019 | 17,899,642 | 1,540,707 2,085 | 856 
Huddersfield Corporation ...... „ 11 1,289 | 1,1 |+ 27 — 85 | 35 „ 369,958 | 12,838,150 | 1,666,262 1,923 | — 
Hull Corporation .............. „ 11 2,112 | 2154 — 41 + 55 | 27 26 „ 310 12,651 | 27,102,921 | 2,910,693 — 5:42 
Ilford Corpor.tion .............. | — — — — — — 103 „ ol — — — — — 
Ylkeston Corporation NET. 101 121 |- 70 — 816 — y = = — 226 — — 
Kirkcaldy Corporation. Oct. 18 155 208 — 23 — 74 7 Мау 150 12,201 | 3,632,855 432,536 — |7649 
Leeds Corporation Nov. 11| 5,377 5402 — 2 — 89 89 March 2: 298,233 | 64,223,6°6 | 7,121,038 3,351 — 
Leicester Corporation „% 1| 1088) 196 | Т — 42 — Dec. 31| 26,011 | 12,039,252 | 1,229,507 = 4282 
Liverpool Corporation „ 4] 10,331 | 10,45 | + 188 ne „ 31/547,625 116,642,665 12.166,19 — — 
Liverpool Overhead Railway ....| „ 12 1,252 | 1,409 |- 87 — 1,5294] 657| 657| June 30) 8,302 | 11,171,865 | 1,024,275 — — 
London County Council ........ „ 41 11.242 | 10,498 | + 741 | +53,175 = а = = — = — = 
Lowestoft Corporation .......... е Ad 159 45 |+ 2 — 6 54 | Sept. 30| 14,511 | 3,128,867 359,435 2,638 | 6:48 
Maidstone Corporation ........ „ 9 92 113 | - 21 — 24 2 — 4,740 850,121 112,227 2,570 | — 
Manchester Corporation ........ | » 11|12218 | 11.788 | + 430| 416,708 | 149 | 1314 | March 31,631,956 126, 900.875 14,125,124 4.299 | 6 99 
Metropolitan District Railway „ 12 7,955 7,25 |+ 7271 + 1057 | 24* | — 29 D "y. * = 9 
Metropolitan Railway ......... „ 1211746 | 17,141 | + 325 + 874 7042; — - s = | aa __ = = x 
Nelson Corporation ........ EE „0 114 4 5|+ 405 — 22 „ 31 6,159 | 1,932,547 | 206.358 82 |714 | 2.222 — 
Newcastle-on-Tyne Corporation. „ 11 3700 3639 |+ 61 + 5616 50 | 45 „ 31 197,849 | 43,069,934 | 4,526,152. 107 1098 | 3,957 | 701 
Newport (Mon.) Corporation — | — | — | - == 52 52 — e | == e =a 25 = E 
Oldham Corporation о 12| 1587 1323 | + 258 414,57 — 34 „ 25 65,553 | 13,466,245 1,503,740 |116 [1045 | 1,886 | — 
| 
Portsmouth Corporation „ 11 1,431 | 1,654 | = 129 | + 9399 | = 29 „ 31 95,702 | 19,625,323 197,499 |117 |1163 — — 
Reading Corporation. Oct. 26 545 | 623 |= 78 — 398 334 „ 31 — = — * - 
Rochdale Corporation .......... Nov. 11 747 81 | + 366) 418,521 64 44 „ 51 14,881 2 857,110 536,517 124 | 9°24 1,102 | 792 
Rotherham Corporation ........ 5 Ө 54 497 ＋ SU — 94 Ti „ 31 23,569 | 5 251,472 593,054 107 955 2612 | 7-49 
Salford Corporation „ 15 4,169 | 3,966 | + :03 — 701 — „ 1,214,111 | 39,213,560 4,884,590 | 1:28 |1029 — — 
Scarborough Tramways Co. .... + a га > = a 43 = е — eU an ы; » = 
Sheffield Corporation „ 12 4,849 4.55 |+ 275 + 7 546 651 9521 „ 25 240.555 | 63,952 285 6,043 839 | -903 | 9:543 5,655 | 6477 
Southampton Corporation ...... ME IUS 910 — 12|- 450 — | 18 „, 31 19,55 | 9,299,773 1,108,849 |127 |1102 — [T 
Southend-on-Sea Corporation — — — — — — 9 „ 31 — — — е — 
Stockport Corporation .......... 5 40 736 456 + 280 — — 104 „» ol] — | — — — — -- — 
Sunderland Corporation ........ „ 5 1.187 | l1? |* 71014 2,15: 1 20 | 20 „ 31 61,858 | 15,264,463 | 1,495,685 1 004 10 85 — | 6°37 
Swindon Corporation .......... 5 Ө 167 — — — — 44 | „ 31“ 4,957 1,515,757 102,751 0:87 1153 1,371 
Wallasey U.D C. . дз M 671 658 + 15 + 682 1185 105 „ 31 38,768 7,412 881 778.851 |130 1194 | 3,271 | 7-54 
Warrington Corporation ........ — — — — 711 — „ 31 17,057 4,118,225 403,563 — |985 — 6:58 
West Ham Corporation ........ „ 9 1.804 | 10V | + 757 +42] 46 8 62 X) 3 — 15.773.742 | 1,237,165 — -- — 
Wolverhampton Corporation.... „ 8 736 — -- — — 74 91| 35,757 | 1,656,786 809,£08 —  |10:898 


| 


* Including steam trains. t And 98 miles of interlacing track. & Train mile. 
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NOTES. 


The Electrical Engineers (R. z.) volunteers. 
The annual regimental dinner of the Electrical Engineers’ 
Section will be held on Saturday next, Nov. 25, at 7 p.m., 
in the Café Monico, Piccadilly-circus, W. 


Simplon Tunnel.—We gather from the Proceedings 
of the Swiss Federal Council that it has been definitely 
decided to work the interior of the tunnel from the oom- 
mencement electrically. The opening has been fixed for 
May 1, 1906. | 

North-Eastern Railway.—lIt is anticipated that the 
new high-level bridge connecting Newcastle-on-Tyne and 
Gateshead will be completed in the course of next year, 
and by carrying the main traffic, will leave the old bridge 
free for local service and enable electrification of the 
southern line to be proceeded with. 


Royal Meteorological Society.—The council of 
this society have awarded the Symonds gold medal to 
Lieutenant General Sir Richard Strachey, R E, G. C. S. I., 
F. RS, in recognition of the valuable work which he has 
done in connection with meteorological science. The medal 
will be presented tt the annual general meeting of the 
society on Jan. 17, 1906. 


Newoastle Local Section —The members assembled 
last Thursday on the occasion of the sixth annual dinner of 
the local section of the Institution of Electrical Engineers. 
Dr. W. M. Thornton, chairman of the Newcastle Section, 
presided, and he was supported by the mayor of Newcastle 
(Alderman J. Baxter Ellis), Sir Isambard Owen, the Hon. 
G. L. Parsons, Mr. Gerald Stoney, Mr. Ernest Hatton 
(manager, Newcastle tramways), and a number of gentlemen 
prominently connected with the electrical industry in the 
district, 

North-East Coast Institution of Engineers and 
Shipbuilders.—The first general meeting of the twenty- 
second session will beheld in Newoastle-on-T yne (in the lecture 
hall of the Literary and Philosophical Society) this evening. 
After the formal business has been transacted, a recep- 
tion will be held by the president (Lord Armstrong) and 
Lady Armstrong, to be followed by the reading of a paper 
by Mr. C. Schofield on “ Pneumatic Tools as applied to 
Ship Construction, and their advantages to Shipbuilders 
and Engineers.” The institution dinner will be held on 
Friday, Dec. 1. 

Manchester Local Section (I.E E.).—The inaugural 
meeting of the present session took place on the 17th inst. 
at the Grand Hotel. Mr. S. L. Pearce, the chairman, 
delivered his presidential address (which we deal with else- 
where), for which Mr. T. L. Miller moved a vote of thanks, 
and incidentally told a tale about the recently improved 
conditions in the Lower Regions owing to the influx of 
electrical engineers and scientists. Mr. C. D. Taite 
seconded the vote, and backed up the proposed Manchester 
electrical exhibition. A smoking concert concluded the 
proceedings, 

Labour and Wages.—A conference took place at 
Newcastle on Monday between the North-East Coast engi- 
neering employers and a deputation from the Amalgamated 
Society of Engineers, the United Machine Workers’ Asso- 
ciation, and the Steam-Engine Makers’ Association. The 
subject of discussion at the conference was an application 
for an advance of 5 per cent. on piece and 2s. per week on 
time wages. Ultimately the engineers and steam-engine 
makers agreed to accept a compromise of an advance of 1s. 
per week on time and 23 per cent. on plece rates, to take 
effect from the first fall pay in February. An agreement 
was not come to with the machine workers, the point at 


{д1 


issue being whether the advance should apply to men who 
are receiving under 25s. per week. 

Streams of Sweden and Electricity.—The United 
States Consul at Gothenburg, commenting upon the rapid 
progress being made in utilising the streams of Sweden 
having a fall of water sufficient to generate electricity, and 
the organisation of companies with this object in view, says 
that the company Sydsvenska Elektriska Aktiebolaget, of 
Halmstad, is being incorporated and registered for the 
purpose of buying real estate and waterfalls and erecting 
plants for the production, distribution, and use of electric 
power, etc, with a minimum capital stock of about 
£195,000, and a maximum of about £558,000. A plan 
to utilise the water power of the River Lagan has been 
worked out. So far the trouble too often has been to find 
a profitable use for the electrical energy after it has been 
produced. 


Fire Prevention.—Any improvement in the facilities 
for dealing with fire in the Metropolie is to be welcomed, 
and we are therefore glad to learn that the Metropolitan 
Water Board have decided that the restrictions which have 
hitherto prevented an extended use of the London Hydraulic 
Power Company’s supply of high-pressure water for fire 
extinction will be withdrawn. In future it will be possible 
for anyone to have hydraulic pressure apparatus fitted, 
subject to the domestic water used being passed through a 
meter. The injector hydrant combines in one jet the force 
and volume of both the hydraulic power and domestic 
supplies. In some districts in London served by the 
Hydraulic Power Company, under the régime of the old 
water companies injector hydrants have been in use for 
many years, but in the City and in other important dis. 
tricts it has been hitherto impossible to connect them 
directly to the water-mains. Such connections are necessary 
in order to obtain their full efficiency. 

London Power Supply.—A conference of the metro- 
politan borough councils (convened by the London County 
Council) was held on Monday at the County Hall, Spring- 
gardens, for the purpose of considering the proposed 
Electricity Supply Bill of the London County Council. 
Mr. Evan Spicer presided. The proceedings were con- 
ducted in private, and lasted over two hours, but we 
were informed that the following resolation was agreed 
to by 14 votes to 6: That this conference of 
borough councils approves of the introduction by the 
London County Council of a Bill enabling it to supply 
electricity in bulk, subject to the interests of the borough 
councils’ existing undertakings being safeguarded and to 
the details of the measure proving to be otherwise satis- 
factory.” Those borough councils voting for the resolution 
were Battersea, Bermondsey, Bethnal Green, Camberwell, 
Fulham, Greenwich, Hackney, Islington, Lewisham, St. 
Marylebone, St. Pancras, Shoreditcb, Southwark, and 
Woolwich. The six voting against were Hammersmith, 
Hampstead, Kensington, Paddington, Wandsworth, and 
Westminster. With the exception of Poplar and Chelsea, 
the whole of the 28 councils were represented. We under- 
stand that the promoters are satisfied with the result of the 
conference, and that the terms of the London County 
Counoil Bill will be published shortly. 

Use of Incandescent Lamps,—The electricity 
department and the electrical engineer (Mr. R. L. Acland) 
of the Chesterfield Corporation are to be congratulated 
upon having prepared an illustrated card giving some 
practical hints to users of incandescent lamps as to how 
these can best be used. The instructions may appesr 
simple, but upon their observance really depends the life 
of a lamp and the economy or waste in current. Users are 
reminded to regularly clean all their lamps with a damp 
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cloth, holding them by the glass and not by the cap, and 
when downstairs lamps get dull they should be removed 
upstairs, and replaced by lamps from above which have not 
been burnirg so long. Lamps should not bs burned till they 
are black in the face from old age, as more light ie to be 
obtained from a new 8.c.p. lamp than from a blackened 
16-0. p., with only half the expenditure of current. The 
instruction card does not fail to remind users that current 
costs more than lamps, and that, although the Corporation 
sell the light, the price is fixed by the lamps used and how 
they are used. The advice is given in the form used on 4 
well-known occasion by Mr. Punch,“ and householders by 
bearing in mind the dont's are likely to find themselves 
in pocket. The card is suitable for hanging on a wall, and 
may be obtained on application to Mr. R. L. Acland, the 
borough electrical engineer. 


The Influence of Electromagnetic Fields on 
Spark Spectra —Experiments were made by Mr. John 
E. Purvis with a view to discovering the influence of very 
strong electromagnetic fields on the spark spectra of 
ruthenium, rhodium, and palladium, and the conclusions 
arrived at are enumerated in the Proceedings of the 
Chemical Society. The instrament used in carrying on 
the experiments was a 21ft. concave grating spectroscope. 
The spark passed between electrodes of the metals which 
were firmly held between the poles of a magnet. The 
strength of the field between the poles of the magnet was 
40,000 units with a current of 21 amperes. The nature of 
the vibrations was analysed by a calcite priem. The 
general result of Mr. Parvis’s observations showed that : 
(1) Moat of the lines are divided into triplete, and that 
there is a periodic or rhythmic change in the directions of 
the vibrations of the constituents of the triplets. (2) Some 
lines become quadruplets, and within certain definite regions 
of the spectrum their constituents also change the directions 
of their vibrations. (3) Other lines become doublets (only 
а few of the lines are not affected when vibrating in the 
magnetic field). (4) The inner member of the triplets is 
usually the strongest, but this is not always the case. 
The two outer members of a triplet may be stronger than 
the inner one, and all three are sometimes equally strong. 
(5) The strongest spectral lines are not the most widely 
separated when vibrating in the field. Weak lines are 
usually more widely separated than strong ones. (6) The 
decrease in the width of the triplets does not proceed pari 
passu from the less refrangible to the more refrangible end 
of the spectrum. 


Platinum —It is not unlikely that, with Russia's 
attention being first directed to affairs in the Far East 
and then towards the pacification of her internal disorders, 
many of her industries must be adversely affected by 
reason of neglect and unsettled conditions, and of these 
the fate of the platinum industry in Russia is viewed with 
.most concern by electricians. Any large diminution іп 
the production of platinum in Russia cannot but accentuate 
‚ the difficulties arising out of the present inadequate supply, 
and we must turn our attention to the output returns of 
other countries to see whether the signs are more pro- 
mising. Tne world’s total supply of platinum for the year 
1904 amounted to about 300 kg, or 9,626 troy ounces, 
from South America, and 6,000 kg., or 192,500 troy ounces, 
from Russia. No supply of platinum from Australia was 
available. A slight product of both platinum and palladiam 
from the Sudbury copper mines was placed upon the 
market, but it was not found profitable to extract all 
the platinum and palladium which these ores could 
furnish. Increased interest in the occurrence of platinum 
in hydraulic mines and dredges of the Fraser River is 
due principally to the fact that the natural alloy of iron 


and nickel previously found in Josephine County, Ore., 
and in Del Norte County, Cal., has also been found in com- 
mercial quantities in the Fraser River at Lillooet. An 
interesting and new occurrence of platinum in places in 
Sumatra has been noted by Prof. L. S. Hundeshagen. In 
a recent report on the production of platinum and allied 
metale in 1904, Dr. David T. Day, of the United States 
Geological Survey, points out that the output of platinum 
in that country had increased from 1100z.in 1903 to 20002 in 
1904, and the increase is interesting as showing the future 
possibilities. 


Books Received.—'' Die Entwicklungsmóglichkeiten: 
des Induktionsmotors 1йс Einphssen-Wechselstrom," by 
Dr. R. von Koch (Julius Springer, Berlin. 28. 84). The 
author of this work bas enlarged certain portions of an 
essay on the possibilities of development of the single-phase 
induction motor, which he prepared in order to obtain a 
degree at the Imperial Technical High School, Berlin. He 
deals first with the Thomson synchronous motor, snd, after 
examining the various motor parts, compsres the different 
types of induction motors. The book, which contains 
49 illustrations and diagrame, should prove of service not 
only to advanced students, but to a much wider area.—The 
Société Belge d’Electricions have sent us their Bulletin for 
November, whose articles are concerned chiefly with the 
exhibits at the recent Liége exposition. It contains an 
article on the motor invented by Zénobe Gramme in 1869, 
and announces that in the next issue of the Bulletin will 
appear an account of the movement inaugurated at Liége 
last month in the memory of Gramme. Descriptions sre 
given of several generating sets displayed at the exhibition, 
together with an article on The Telegraphs at Liége 
Exhibition, by M. J. Pierart.—We have received a copy 
of the Proceedings of the meeting of the Société des 
Ingénieurs Civils de France held on the 10th inst.—Mesers. 
Blackie and Sons have sent us Elementary Physics” (by 
Mr. J. N. Brown. 24), which ie intended primarily for 
students undergoing a third year's school course in physics. 
The October issue of the Proceedings of the American 
Institate of Electrical Engineers contains a paper on 
Some Experiences with Lightning Protective Apparatus 
by Mr. J. C. Smith (which we note separately), and a 
‘Note on Lightning Arresters on Italian High-Tension 
Transmission Lines.“ —In the Journal of the Franklin 
Institute for November appears, among other articles, a. 
paper dealing with the “ Electrolysis of Water" by 
Mr. J. W. Richards. 


Cape Town.—We have been favoured with a copy of 
the minute of the mayor (Mr. H. Liberman) fer the 
mayoral year ending Sept. 14, 1905, in which is reviewed 
the work of the Corporation. The Council have had ander 
consideration the question of generating electricity by 
water from Table Mountain, but it is evident that the 
possibility of so doing is very remote. It was discussed 
in the Council as far back as January of this year, and: 
then submitted to electrical and water engineers. The: 
engineers reported that with stations at Woodhead tunnel,. 
Stinkwater gorge, and Molteno reservoir, a total of about 
11,830 h. p. could be developed, which could be utilised in 
24 or a less number of hours. Anything less than 15 hours, 
however, would be out of the question, owing to the 
abnormal! capital outlay involved. They also pointad out- 
that a 14-hour scheme would mean a loss of £1,191 to the 
electrical department, while on a 24-hour scheme, when 
water is available, a saving of £613 would be effected. 
Bat the engineers were unable to recommend the installa- 
tion of a plant for use during the 24 hours, inasmuch as & 
constant flow of water could not be guaranteed, and, 
together with various other difficulties, would necessitate 
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a larger capital outlay, and result in a larger annual expen- 
diture than estimated. Under the circumstances it is not 
surprising to find the Council shelving the matter. The 
electric lighting of public streets has been extended in 
several directions, and the scale of charges for current 
was reduced to between 1s. and 1s. 6d. per unit for night 
current, the day units being divided by two, and then 
charged as night. An increased total consumption of 
9'9 per cent. during the year is recorded. The cost of 
production of current during the first five months of the 
year shows a decrease as compared with the preceding 
year, and it is estimated that about £8,800 will he 
saved under this heading at the end of the year. The 
Council have shown much activity in dealing with the 
tramway arrangements, and they have insisted upon the 
owners of the system, the Metropolitan Tramways Com- 
pany, Limited, fulfilling their obligations in respect to road 
maintenance and extensions. The result is that the 
system is in a good state of upkeep, and should the 
Council eventually decide to take over its working, they 
will find in the tramways a valuable asset. On the 
whole, the volume before us gives ample evidence of the 
Council’s energy and progress. 


Lightning Protection.—The October issue of the 
Proceedings of the American Institute of Electrical Engineers 
(vol. xxv.) contains a paper by Mr. Julian C. Smith, in 
which is described the apparatus installed by the 
Shawinigan Water and Power Company for protecting the 
lines running from their generating station at Shawinigan 
Falls to the sub-atation at Joliette, a distance of 45 miles, and 
to the terminal station at Montreal, a distance of 85 miles. 
At each end of the Montreal line was a bank of Westing- 
house lightning arresters of low equivalent type, and a 
bank of static interrupters. The number of gaps in these 
arresters was decided upon after a series of tests had been 
made to determine the lowest practicable breakdown voltage. 
These arresters were set to discharge at about 65,000 volta. 
In 1904, a bank of General Electric arresters was placed 
on the 50,000-volt line in the Joliette sub-station. This 
bank was also adjusted to discharge at about 65,000 volts. 
In 1904, three banks of horn afresters were installed on 
the Montreal line. These arresters consist of bent copper 
rods. The horns are spaced 6°25in. apart at the gap, this 
distance corresponding to a breakdown voltage of 90,000, 
and details of the horn lightning arrester may be seen in 


the illustration. The company’s experience during the 
past year shows that this scheme works very satisfactorily. 
In the opinion of Mr. Smith the horns are a valuable addi- 
tion to the standard equipment, and since their installation 
there have been no arcs in the station, nor has any damage 
been caused to the apparatus. No interruption has been 


caused directly by lightning. On the other hand, each 
time the horn discharged a more or less severe short- 
circuit occurred, in по case, however, being severe enough 
to dislocate the system or to disturb the synchronous 
apparatus at the stations. 

Cable Terminals.—A patent has been granted in the 
United States for a moisture-proof terminal covering for 
lead-armoured cables, by means of which, it is claimed, the 
disadvantages attached to the “ wiping” process will be 
obviated. А description of the invention is given in the 
Western Electrician, and consists of a sleeve of lead or other 
suitable material forming a case covering for the splices and 
joints. This covering is completely closed at one end, 
while the other is sweated to a collar of brass (as shown 


in the illustration, e), provided with a screw thread on its 
outer extremity to fit the internally screw-threaded lower 
end of cap, f, of brass or other metal. The cap is provided 
with an internal annular ledge and an extended rim above 
the ledge, creating, with a lead gasket reating upon the 
ledge, a shallow cup on the top of the complete casing. 
The gasket is provided with a series of holes for the recep- 
tion of any number of lead-armoured cables that it may be 
desired to use, hot solder being poured around the cables 
in the shallow cup formed, preferably until the solder rises 
to a line a little above the top of the cap. By the use of 
this device it will be seen that to reach the terminal wires 
to make splices or tests, all that is necessary is to unscrew 
the brass collar from the cap, when the hollow casing may 
be removed and the wires exposed. 


Railway Signalling.—Experlments have been carried 
on in America with space telegraphy and the ultra-violet 
light as applied to railway signalling, which have resulted 
in the invention of two devices for perfecting the system. 
One of the serious drawbacks of space telegraphy is the 
presence of a great number of wires adjacent to the railroad 
tracks which interfere with the transmission or reception of 
electric waves unless the aerial be at sufficient height to 
clear the wires, and to overcome this difficulty Mr. Isidor 
Kitsee describes in the Western Electrician a device which 
he has recently patented. The apparatus contemplates the 
use of a pole on the roof of the car, which, like the ordinary 
trolley pole, may be raised or lowered at will, but which 
can be operated automatically. In the roadbed are mounted 
projecting contacts which engage a lever arm at the bottom 
of the car. This lever arm, upon engaging the contact, is 
pushed over, and closes an electric’ circuit on the car which 
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is supplied by a battery. The energisation of this circuit 
attracts the armature of an electromagnet therein, and 
releases а spring-driven ratchet wheel, one half of the 
periphery of which is of conducting material and the other 
half of a non-conducting material. As the wheel revolves, 
the tip of the armature glides over the conducting surface, 
closing a second circuit which inclades a small motor 
driving adrum. The dram winds up the rope and draws 
down the trolley to clear the obstruction. When the wheel 
has completed its half revolution and the drum 1s turned 
sufficiently to draw down the pole, the projecting arm at 
the bottom of the car is again moved over by a contact on 
the other side of the obstruction, momentarily closing the 
first-mentioned circuit and again raising the armature 
pawl of the spring-driven wheel. This causes the 
armature to follow the insulated portion of the wheel, 
and come to rest in the first insulated notch on 
the periphery. The motor circuit is thus opened, and 
a weight on the lower end of the pole draws the latter 
up to the vertical position. The device is then in the 
original position, and the circuits are ready to perform 
the operation again at the next obstruction., Mr. Karl 
Scholz’s experiments with the ultra-violet rays have 
proved that these rays have the property of reducing 
the electrical resistance of a spark-gap between two 
induction -coil electrodes, and the principle has been 
embodied by him in an ingenious train-signalling appa- 
ratue recently patented. Mr. Scholtz's idea is to provide 
on every train, on the front of the locomotive and the 
rear of the last coach, a receiving set for utilising the 
ultra-violet rays. The sender consists of an arc Jamp con- 
nected to a dynamo on the train. Thia Jamp is provided 
with a reflector which sends out a beam of light through 
a rock-crystal lens, which allows the violet rays to pass. 
The beam of violet light is capable of being projected 
500m. or more. The receiving device consists of a apark- 
gap, which is normally too far open to admit of a 
discharge, but which, upon beiog struck by the beam of 
violet light from another train, will have its resistance 
reduced sufficiently to allow of a discharge taking place, 
whereby a relay is operated. The relay closes circuits 
for operating the air-brakes of the train, and for ringing 
a signal bell to attract the attention of the engineer. 
The receiver is fitted with a device for collecting the 
rays, во that tbe latter have an effective area of several 
square feet. At curves an automatic device turns the 
lamp so that the beam of light is always pointed at a 
portion of the track the desired distance ahead. 


Gas v. Electricity.— Much has recently been heard as 

t» the relative merits of these two forces, both as regards 

their application to domestic and industrial purposes ; and 

the displacement of electric lamps in some parts of the city 

of London, together with the installation of gas lamps in 

Broad-street Station, are urged by partisans of the older 

rival as indicating its superiority over electricity. Mr. 

S. M. Hills 1а a lecture which he delivered to the members 

of the newly-formed Northampton Institute Engineering 

Sooiety last Friday night made a comparison between gas 

and electricity in regard to their use as illuminants, and in 

the light of recent events some of his conclusions may prove 

of interest. The ideal illumination, he said, was that 
obtained by the diffasion of sunlight at the surface of a 
white cloud, and the nearest approach to thie he considers 
is obtained by distributing a number of lights round a 
room. Thur, a room illuminated by one 16-c.p. lamp will 
not be so well lit as if 16 1-c.p. lamps were distributed 
about it. It is obvious, therefore, that the distribution of 
light in small elements is much more easily accomplished 
in the oase of electrical illumination than in the case of gas, 


where an expensive and complicated system of pipes would 
be requisite. In drawing comparisons between the spectra 
of the sup, gas, and electric light, Mr. Hills was able to show 
that the latter possessed greater penetrative power, and 
was more like that of sunlight than was gas. Henoe, in 
the state of the atmosphere when it is overcharged with 
water vapour, electricity, especially that supplled to flame 
aros, far surpasses any arrangement of gas burners, or even 
an immense gas torch. A great consideration which 
weighs in favour of electricity as an illuminant is that 
there is practically no danger of fire by the use of current, 
and the speed and safety with which current can be trans- 
mitted makes it possible for spots inaccessible to gas to be 
illuminated. Nearly all electric fittings provide that the 
light is cast downward without the intervention cf 
anything to bar the passage of a single ray, and the 
light can be raised or lowered from and to the plae 
where illumination is desired without the danger of fire, 
inconvenience of heat, or evolution of fumes. In com. 
paring costs, Mr. Hills based his conclusions upon 
personal observations and upon information supplied by 
reputable authorities, and arrived at the following figarcs 
worked out at city prices fer gas and 144. per unit for 
electricity: double burner, ordinary low - pressure gar, 
129 c.p., ll'ld., average total cost per candle-power рег 
annum; single burner, high-pressure gas, 150 c.p, 90d. ; 
double burner, high-preasure gas, 244 op., 11°7d.; old 
lantern arc lamp, 659 c.p, 8:0d.; flame arc lamp, 5°0J. 
Tho electric cost includes maintenance and interest charger, 
gas cost is solely for gas and mantles. In regard to the 
use of electricity for heating purposes, the advantages 
which attend it in its use as illuminant are likewise 
apparent. Electric heating is yet in its infancy, but 
further developments will greatly reduce the сову of 
energy for this purpose. By the use of this apparatus, 
however, there is a greav saving in space, an absence of 
fumes, and freedom from vitiated air or other waste 
products. This is an important matter as far as purity 
of the atmosphere is concernad. Ae regards vitiating 
the air of a room with products of combustion, the 
electric heater is absolutely free from reproach, and the 
disagreeable effects produced by the use of a gas stove 
are entirely avoided. There are great possibilities of 
development in the electric apparatus used for this 
purpose, and ite wider application may be looked 
forward to. 


Newcastle Tram Strike. — Another of ово 
unfortunate disputes between tramway employés and 
their masters occurred in Newoastle-on-Tyne, when 525 
men in the employ of the Corporation tramways ceased 
work on Saturday last. The case of the dispute was a 
notice issued by the general manager, Mr. Ernest Hatton, 
to the effect that owing to the alterations rendered 
necessary in the winter months, and to the fact that the 
reliefs for the holidays were complete, the department 
was overstaffed with traffic employés, and that after 
Nov. 18 the number of days worked would be 11 per 
fortnight. This notice was met by the men with a sugges- 
tion that more cars should be run with a quicker service, 
bat they gave to the management their notices that they 
would cease work at midnight on Friday. The Tramways 
Committee of the Corporation met and resolved that, if 
the men would withdraw their notices, they were prepared 
to appoint a sub-committee to meet an equal number of 
representatives of the men to consider the question in 
dispute. It was resolved further that, if the men should 
refuse, a sub-committee, with the general manager, should 
be empowered to act as they should deem best during the 
dispute. A mass meeting of the men was held early on 
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Saturday morning, when it was resolved that they should 
decline to withdraw their notices unti] the new regulation 
was withdrawn. The men held another meeting last Sanday 
night and the following resolution was psesed: ‘That 
we request the Tramway Sub-Committee to revert to the 
status quo ante and start de novo. Provided the committees 
agree to this, we will resume work on Monday morning, all 
grievances to be considered by a special committee and the 
Tramways Committee and an equal number of the tramway 
employés, All questions remaining unsettled to be sub- 
mitted to referees." The vice-chairman of the committee 
(Mr. J. H. Rodgers) and other members of the committee 
accepted this, and the dispute was settled. It is a remark- 
able occurrence, though one peculiarly common to municipal 
management, that, in face of the tramways manager's 
assertion that his traffic department was overstaffed, the 
committee should consent to what virtually means a-con- 
cession to the employés’ demand. Ав is well known, the 
Newcastle tramway undertaking, whatever other excellent 
features it may embody, has not been a financial succers, 
and the committee have had to cut down their expenditure 
in several directions in order to make ends meet. This 
year, however, it appears that there is a profit of about 
£20,000, and the employés, instigated by the paid agitator, 
are already clamouring for a portion. Several of the city 
councillors, including some of the Tramways Committee, 
have encoursged the men in their resistance, and it is in a 
large measure through their instrumentality that one of the 
agitators was able to exclaim that they had gained a 
“ glorious victory in which their “conditions were not cut 
down by one iota.” It is needless to point out that such 
action on the part of sub-committee (if confirmed by the 
Tramwsys Committee) in sacrificing their general manager 
and submitting to the aggressive and uncompromising claims 
of the men cannot fail to relax the discipline of the service 
which Mr. Hatton’s advent has done so much to restore. 
A private company would not be afraid to use their powers 
in so arranging their service as would be compatible with 
financial success and public convenience, aud all the intimi- 
dations of salaried agitators would have had no effect in 
al: ering their decision to work on other than commercial 
ar d economic principles. We are afraid, however, that in 
the present case sentiment ie likely to replace judgment and 
re.titude, and must suppose that the overburdened rate- 
payer and companies who pay heavy rates in support of 
enterprises which directly compete with tbeir own for 
public favour will derive a moreel of consolation from the 
fact that the pet panaceas of municipal socialists benefit 
at least some portion of the community. 


Institution of Electrical Engineers (Glasgow 
Local Section).—The above section of the Institution 
held its first monthly meeting for this seasion on the 14th 
inst. The chairman, Mr. J. M. M Munro, presided, and 
delivered his inaugural addrese, his subject being Electricity 
in Civic Service.” At the outset, the speaker dealt at con- 
siderable length with arguments for and against municipal 
trading. Then, taking Glasgow as typical of a progressive 
modern city, he described the beginninge, progress, and 
problems of its various electrical undertakings. He referred 
to the spplication of electricity to the city’s fire alarms and 
clocks, and described the developments which had taken 
place in the apparatus. Going on to speak of the Cor- 
poration's two greater electrical undertakinge—the lighting 
and the tramways departments—Mr. Munro traced the 
rise of these two concerns from tbeir inception up to the 
present time. The electricity department's output had 
increased from 408,000 units in 1893 to 44,000,000 
in 1905. The tramways department had 700 cars and 
190 miles of track. The number of passengers carried 
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for the year endisg Мау, 1905, was nearly 200 
millions. The total capital expenditure was abou 
£2. 15s. per inhabitant of Glasgow.  Notwitbstending 
the triumphs of electric tramway traction, many of ita pro- 
blems still remained for solution. It was still impossible in 
Glasgow to recover much of the energy spent in stopping 
for helping to start a car. Mechanical appliances had been 
devised for this, but good electrical ones were now on the 
market. Congestion of traffic would compel them to have 
overhead or underground routes. The annual consumption 
of coal used for the generation of electricity was in Glasgow 
82,625 tons. In 1915 he believed this total would have 
risen to 200,000 tons. These and other figures given raised 
several questions of policy primarily applicable to large 
cities : Ought the production of electricity in bulk for all 
purposes to be the work of one department distinct from 
the distributing and tramway departments? Oaght sueh 
a great coal-burning undertaking to have its works outside 
the city? Oaght great cities to acquire their own coal. 
fielde, as they bave mostly acquired their mountain lochs 
and water-gatheriog areas? With regard to the first 
question, he would answer negatively in the case of smaller 
towns, but in larger cities he thought that in these 
specialising days it was better to put each department 
under management which could bestow all ite attention 
upon one great branch. Some figures bearing upon this 
point were then given and discussed in detail. He did not 
think the removal of the generating stations beyond the 
city boundary would be in many cases financially advan 
tageous. The profit margins of coalmasters, the cheaper 
sites, and the cost of carriage of coal and ashes were more 
than counterbalanced by the interest and depreciation 
which would be payable on cables, and the 5 to 10 per 
cent. loss in the long main feeders and the cost of 
reconversion of all instead of only the greater part of the 
energy. If transmission of compressed producer gas at high 
pressure were found to be as economical as electrical trans- 
mission of power, they might yet have the gas department 
responsible for the supply of fuel to the power station when 
gas-engines were used. Figures relating to the efficiency of 
gas transmission were quoted, and suggestions made regard- 
ing the generating of gas under high pressure. As to the 
use of water power, the city water supply could only yield 
18 theoretical horse-power per foot of effective head. The 
Falls of Clyde might serve Lanark, but could be of little 
use to Glasgow. With regard to the utilisation of power 
from refuse destructors, while it might be wise to use 
their heat for the generation of electrical energy in small 
towns, the site and the arraugements of the city power 
station could only be affected disadvantageously by their 
modification to the requirements of refuse destruction. 
Yet the refuse of Glasgow might be capable of yielding 
over 5,000 b h. p. for 18 hours per day and six days per 
week With regard to street-lighting, much had been said 
of the displacement of arc lamps in Queen Victoria street, 
London, in favour of gas. Mr. Munro had found a pocket 
time-table unreadable 15 yards from the new gas lamp- 
poste, while at Blackfriars Bridge with flame arc lamps he 
was able to read the same size of printed matter 100 yards 
from the electric arc lamp. The displaced arc lampa, how- 
ever, had been in lanterns of a singularly inefficient and 
hopelessly antiquated pattern. Some considerations affect- 
ing rational policy as regards district power supply and 
interurban electric traction were then dealt with. On the 
motion of Dr. Magnus Maclean, seconded by Mr. F. A. 
Newington, of Edinburgh, it was agreed to ask Mr. Munro's 
permission to print the address. There was a good 
attendance, and the session promises to be one of the best 
which the section has bad. 
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LONDON POWER BILLS.—I. 


The Additional Electric Supply Company's 
(London) Scheme. 


Amongst the numerous applications which are being 
made to Parliament for balk supply to London, not the 
least interesting is that of the above company. The 
engineers for this scheme are Mesars. Kincaid, Waller, 
Manville, and Dawson, and Messrs. Harper Bros. Through 
the courtesy of Mr. Phillip Dawson, who is personally 
responsible for many of the leading ideas in the scheme, we 
are now able to give the following résumé to show in what 
respect this company’s proposals differ from those of moat 
power companies. 

In the first place, the Additional Electric Supply Com- 
pany (London) seek for powers to supply in bulk gen 
electric light undertakers, tramway undertakers, and rail- 
way companies. They do not ask for rights to supply 
the ordinary power consumer direct. This is a radical 
difference from the usual power company programme, 
which should remove the ground of mach opposition from 
8 e aim of the company is to 
supply in bulk to these existing company and municipal 
undertakers in a way which seems likely to have advantages 
for both the buyer and seller of the bulk supply. Thus it 
is suggested that the present undertakers should continue 
to use their existing plant for meeting loads only, and 
that during other times they should a steady 24-hour 
load from the company. Of course this load would not be 
represented by an absolutely constant demand, but the load 
factor would be very much higher than is possible when а 
lighting peak has to be met. The proposed company would 

go serve railways and tramways, which undertakings are 
too large and cover too wide areas to be served com- 
mercially by existing undertakers. For instance, Mr. 
Dawson estimates that if the L. B. and S. C. Railway 
ca a were to electrify all their suburban lines the 
would need about 60 million units per annum. Wi 
other railway companies requiring electric energy in 
amounts of а similar order, it will be seen that the supply 
of these oe one undertaking involves plant of enormous 

tude. 

ө company pro to erect in the first instance a 
large power ation arm River Ouse, six miles north of 
St. Neota, or 40 miles from London. In this station turbo- 
generators with a normal output of 60,000 kw., or 90,000 kw. 
on overload, will be installed. The actual size of the gene- 
rators will be determined after powers to carry out the 
work have been obtained ; the wil, of course, be as large 
as can be manufactured with a certainty of successful 
running. In view of the fact that the General Electric 
Company of America are now building turbo-generators of 
12,000 kw. capacity for the Chicago Edison Company, 
experience as to the working of such large units will soon 
be obtainable. 

The reason why the neighbourhood of St. Neots was 
chosen may be summed up as follows: The River Ouse 
provides "nis condensing water. There are numerous 
coalpits wl from 45 to 80 miles radius from which an 
exceedingly cheap supply of small coal can be drawn. 
Lastly, but by no means least, the proposed station 1s close 
to the Great Northern Railway Company, and this com- 
pany owns a strip of land adjoining their line along 
which wayleaves to London can be obtained, and it is 
proposed to carry a number of overhead wires along this 
atrip of land, which is about one chain wide. The wires 
will run from the power station up to Enfield, and the 
voltage will be fixed at something between 20,000 and 
30,000 volts. At one or two points along the line tbis 
strip of land is not continuous, and at these the company 
seek powers to aequire compulsorily the land needed to 
give them a continuous route for their overhead wires 
through private property. Mr. Dawson assured us that 
he had examined all the railway lines running out of 
London, and that the Great Northern Company alone 
had such & strip of land at their disposal. From Enfield 
it is proposed to continue the transmission lines under- 

ound, using the same voltage, but still railways will be 
ollowed where possible. Thus it is proposed by the com- 


y to obtain powers for wayleaves over all the railway 
fines in London, and also along the Regent's Canal and 
the River Lea Navigation. ey only seek powers to 
break up streets in order to get mains to the works of the 
present anthorised undertakers. 

With the plant above mentioned and а 55 per cent. load 
factor, about 230 million units would be produced each 
The proposed system of supply might lead quite 


ear. 
"rell to a higher power factor thau this, and it would 
certainly lead to extreme economy in production. The 


power company being relieved from the supply of lighting 
peak loads could reduce the cross-section of transmission 
mains for a given output per annum. Again, with the 
proposed arrangement the present undertakers would use 
their existing plant for peak load only, and could shut 
down their stations for st least 16 hours per day even in 
mid-winter. Under these conditions, therefore, the Addi- 
tional Electric Supply Company would be able to sell at a 
rate which should tempt the existing undertakers and 
attract to them the large private power users. The actual 
prices to be promised when the Bill comes before Parlia- 
ment will be disclosed at a later date. The proposed ex- 
penditare on the first station and mains is £2,000,000. 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


Inaugural Address.* 
BY JOHN GAVEY, C B, PRESIDENT. 
(Concluded from page 700.) 
CONSTRUCTION. 


No marked changes have taken place in the methods of 
overhead construction beyond the general tendency towards 
the wholesale substitution of hard-drawn copper for iron 
wire for overhead conductors. The etic inertia due 
to the metal itself which affects high-speed results so largely 
when iron wires are used ia, of course, absent in the case of 
copper. Although the first cost is higher, the scrap value 
of the copper when renewed is considerable, and there is 
the further point that when the time arrives for converting 
overhead telegraph circuits to telephone uses, the appro- 
priated conductors will at once be available. In other 
respects there have been, of course, various improvements 
in details, which, however, do not need special mention. 

In underground telegraphs, something approaching a 
revolution is in progress. It is a curious aud instructive 
fact that the majority of the early inventors who designed 
or imagined methods of telegraphy contemplated the use 
of underground wires insulated by various ingenious 
methods, which, however, would scarcely have proved 
efficacious in practice. Further, in this country two of 
the great telegraph companies started with the idea of 
laying telegraphs underground, and very long lengths 
of guttapercha wire were laid in wooden casing, some of 
which is re-covered from time to time, and is even now 
found to be in excellent condition. Various reasons led to 
the abandonment of underground work in favour of over- 
head lines, and little was done in later years in the direc- 
tion of providing a comprehensive underground system 
until the great work in Germany was initiated in the 
seventies. Owing, however, to the high cost of gutta- 
percha, and to its great specific inductive capacity, the 
extended use of this material did not commend itself to 
the English Government, except, of course, in large towns, 
where underground work was imperative, for owing to the 
slow speed attainable on ordinary guttapercha underground 
wires, and the vast mass of Press matter that had to be 
transmitted by the Post Office, there was little temptation 
to indulge in a heavy expenditure with the object of 
replacing overhead wires by underground work, even 
though the overhead wires were occasionally subject to 
serious interruptions which no human skill or engineering 
foresight could guard against. The introduction of the 
modern multiple cable insulated by dry paper and enclosed 
in lead sheath has gone a long way in the direction of 
overcoming both these difficulties—viz., the financial 
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difficulty of cost and the electrical difficulty of high static 
capacity. 

Incidentally, it may be of interest to refer to the genesis 
of the modern air-space dry-core cable, for details of which 
I am indebted to Mr. Kingsbury. It ie, of course, well 
known that many attempts were made years ago to obtain 
a cheap substitute for guttapercha -insulated wires, and 
these attempts generally took the direction of wires covered 
with cotton or other fibrous material enclosed in a pipe or 
tube, which was filled with a permanent insulator, either 
solid or liquid, such as paraffin wax or oil. At a later 
period paper was subatituted for cotton, and it was proved 
that wires ao insulated had a lower static capacity tban 
those covered with cotton. It was at first assumed that 
this was due to the character of the paper used, but it was 
soon realised that the actual reason was that with the paper 
the insulating compound could not be forced into the tube 
so as to absolutely fill all the interstices, and that numerous 
air spaces existed throughout its length. From this to the 
use of the present form of cable was but a step. In cables 
of this type relatively large conductors weighing from 
1001Ь. to 200lb. per mile can be provided with a static 
capacity of 0'1 microfarad per mile, and where a large 
number of wires have to be provided, at a total expenditure 
not very unduly in excess of that necessary for overhead wires. 
As soon as this ty pe of cable became available for use, the Post 
Office took the initial step in the construction of aline contain- 
ing 76 wires enclosed in a дїп. fron pipe from London to Birm- 
ingham, a distance of 117 miles. e line was commenced 
in 1897, was completed in 1899, and brought into use after 
preliminary experiments had been carried out with a view 
of determining its adaptability for the purposes of the Post 
Office. It was, of course, foreseen that the wires in close 
proximity would be subject to a certain amount of mutual 
disturbance, and it was doubtful to what extent this dia- 
turbance would interfere with the various methods of tele- 
graphy in use. To provide for the worst possible case, 
therefore, the wires were twisted up in pairs like those 
required for telephone circuits, and the length of the 
lay of the neighbouring pan was varied, so as to provide 
as far as possible for working metallic loops where neces- 
sary, either for telegraph or telephone purposes, with the 
minimum amouut of mutual interference. The experiments 
proved that it was possible to work duplex on neighbouring 
single wires of a pair, when earthed at each end, without 
interference when the speed was limited to tbat possible 
with manual transmission. Quadraplex working was subject 
to some slight interference, but under these conditions 
Wheatatone working was not possible at a higher speed than 
50 to 60 words per minute. The general result, however, 
. was admirable from every point of view, and the steadiness 
of working and the freedom from interference by atmospheric 
or other causes was so great that the Portmaster-General 
subsequently decided to extend the London-Birmingbam 
line to Glasgow. "The question of the type of cable to be 
earrled forward then came up for consideration. From 
London to Birmingham there were 38 pairs of wires. In 
the interval many types of paper-insulated cables had been 
devised with a view to obtain a form suitable for use with 
earthed circuits, and, therefore, to a great extent free from 
mutual induction, either static or electromagnetic, the 
ultimate outcome of which was the design of a conductor 
insulated with paper, each insulated conductor lapped with 
copper foil, and the whole of the wires cabled and sheathed 
with lead. 

It was finally determined to continue the London- 
Birmingham section northwards by the laying of a cable 
containing 37 pairs of the ordinary paper-insulated wires 
as a core surrounded by 29 copper screened single-wire 
condactors, this decision being arrived at after it had been 
proved conclusively that where quadruplex or high-speed 
circuits were required it was possible to obtain satisfactory 
working with the quadruplex or Wheatstone on a metallic 
loop, and to superimpose thereon s key duplex. Where 
quadruplex is, therefore, in use on a long circuit, six 
channels are obtained on two wires, or a Wheatstone duplex 
and a key duplex can be worked on each loop. Again, it 
has been proved that between London and Glasgow, by the 
use of a repeater at Preston or Warrington, a speed of 
200 words per minute can be obtained on those wires with 
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Wheatstone apparatus, so that it will be observed that a 
great step has been made by the substitution of a moderately 
economical system of underground work, susceptible of 
working at high rates of speed, for the old costly and slow 
methods which the use of guttapercha involved where land 
telegraphy was concerned. The main underground line 
from London to Glasgow will be completed by March or 
April 1906, and other important sections of main line, 
notably a section from London to Chatham, are in hand. 

Here, perhaps, I may fitly state that the Post Office and 
the general public owe a debt of gratitude to our British 
manufacturers of electrical plant for the energetic and able 
manner in which they meet all requirements, however 
onerous, made upon them. They spare neither time, 
trouble, nor expense in an endeavour to meet the moat 
difficult specifications, and it is not too much to say that 
without their assistance this record of modern progress 
could not have been realised. I render this tribute all the 
more willingly because it has lately become the fashion for 
irresponsible writers in the public Press to decry the British 
manufacturer as old-fashioned, not up to date, and not 
ready to meet modern requirements. I can truthfully 
mid К have nowhere met reputable firms exhibiting this 
spirit. 

TELEPHONES, 

Not the least remarkable of the modern developments of 
electrical engineering is the extraordinary growth of the 
telephone service throughout the whole of the world. Sub- 
sequent to the year 1860, when Reis invented his musical 
telephone, it was thought by the majority of electricians 
that no further approach towards the attainment of articu- 
late speech could be made. The possibilities attending the 
use of loose contacts, at that time the most dreaded enemy 
of the electrical engineer, had not been foreseen, and the 
conclusion was generally arrived at that it would be impos- 
sible to devise a transmitter free from the defect of causing 
actual breaks in continuity so as to admit of the delicate 
curves necessary for the transmission of articulate speech 
being reproduced electrically. Bels invention in 1876 
was received almost in a spirit of incredulity, and when in 
the following year it was brought to this country, it was 
looked upon as a marvellous араа Although as 
a recelver the instrument was even then practically perfect, 
its powers as a transmitter were weak, but the invention of 
the microphonic transmitters in 1877, by Edison in America 
and Hughes in England, speedily led to the development 
of the telephone on commercial lines. Kingsbury has told 
us in his paper read before the Institution in January, 
1895, how in 1878 the first telephone exchange was started 
in London, the old telegraph Umschalter switch having 
been utilised for the purpose. For many years the service 
was necessarily imperfect, gauged by modern standards, as 
for a long period open wires carried overhouse had to be 
resorted to, and single-wire cireuits were practically a 
matter of necessity at large exchanges, the result being 
that cross-talk could not be eliminated, and comparatively 
inefficient transmitters were used in order to reduce the 
amount of this disturbance. The invention and develop- 
ment of the modern paper-insulated air-space cable, with its 
low electrostatic capacity, led to the general adoption of 
the one main factor in satisfactory telephone working— 
viz, the use of well-insulated metallic circuits so con- 
structed as to be free from cross-talk. This opened the 
door to the use of the very best types of telephone trans- 
mitter, and paved the way for the successive improvements in 
exchange plant that are so marked a feature in modern 
systeme, and that have led to the extraordinary increase 
in telephone statistics that has taken place in the last 
10 years. 

As the result of successive inventions, a steady and rapid 
improvement in the indoor plant available for exchange 
work has taken place, and so far as modern telephone 
switch is concerned, these improvements have been wholly 
in the direction of reducing the amount of talk on the part 
of the operator that was necessary under the old conditions. 
This has been brought about by the provision of a com- 
plete system of automatic signalling, whereby she is kept 
abreast of her work, so that, with the exception of asking 
for the number of the subscriber who is wanted, there 
should in all ordinary cases be no need for conversation 
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between the subscriber and the operator, this being accom- 
panied by a corresponding increase in the speed of work- 
ing. In fact, one system goes so far as to render it 
unnecessary even to ask for the number of the subscriber 
ae ries that information being printed by the caller on 
a Morse slip. This tendency to reduce the operators 
to a species of intelligent automaton naturally suggests 
the possibility of the entire elimination of the operator, 
and the introduction of suitable automatic apparatus 
at the exchange. Several very ingenious methods of 
attaining this end have been devised, and one system 
has achieved a certain measure of success in America, 
several exchanges of some magnitude having been 
equipped with apparatus of this type. Two or three 
small automatic switches have been installed in Europe, 
but no European telephone administration has yet faced 
the problem of establishing an extensive automatic system 
for the use of towns in which large exchanges are required. 
To review the reasons for the hesitation so far displayed 
by the more important of the telephone authorities would 
be to introduce controversial matter, which would be out of 
piace, The subject is, however, not exhausted, for it is 

ing carefully studied at the present time in America, and 
there appears to be some possibility of development in the 
not distant future that may lead to important modifications 
in present methods. 

One word may here be added as to the magnitude of the 
plant required for modern exchange working. There 
appears to be an occasional tendency to look upon 
telegrapbs and telephones as a little apart from serious 
engineering undertakings, because in the actual transmis- 
sion of telegraphic signals or telephonic speech minute 
currents measured in milliamperes and microamperes 
generally suffice. The movement of electric railway trains 
and street care or electric cranes, of electric gun-training 
machinery, and other similar mechanical work, impresses the 
imagination far more vividly than does the still small voice 
that is heard in a telephone, but when modern telephone 
practice is considered it will be found that in the complexity 
of the system, the amount of electrical energy used for the 
purpose of signalling, and the extent of the worke under- 
taken, a telephone system regarded from the engineering 
standpoint is in no degree behind any other electrical 
enterprise. As an illustration, it may be stated that in 
carrying out the preliminary arrangements for serving about 
one-third of the metropolitan area the Post Office has 
already excavated 5644 miles of trench, it has laid 1,251 
miles of duct, it has provided 162,216 miles of wire, and 
the weight of copper buried in the London streets amounts 
to 2,200 tons ; and this apart from the work carried out by 
the National Telephone Company in the same districts. 
The secondary cells used for signalling and common battery 
speaking at the Central Exchange have a capacity of 5,500 
ampere-bours, and the number of glow lamps in use on the 
existing Central Exchange for signalling purposes is 25,000. 
It may be added, however, in illustration of the growth of 
the system, that the first contracts for the Post Office 
system in London were entered into on Feb. 24, 1900, and 
the first exchange was opened on Feb. 24, 1902, with 169 
subscribers, the ultimate capacity being 14,000 subscribers. 
Its growth was so rapid that within two years of its being 
opened it became necessary to commence the installation of 
а second exchange which is being constructed within the 
same building and which will shortly be opened with a 
further capacity of 20,000 subscribers, a corresponding 
enlargement of the general appliances in the building being 
involved. 

Perhaps the most remarkable development that has taken 
place in the whole world is that which in the last few years 
has arisen in America. In the early portion of my address 
I referred to certain statistics furnished by the American 
Bureau of the census. The growth in the number of tele- 
phones provided by the American telegraph and telephone 
companies (commonly known as the Bell Companies) in the 
United States of America, as shown by the curve on the 
screen, is absolutely startling. I visited America in 1898, 
at which date the company had about 400,000 stations 
open. I have just returned from another visit, and find 
that they have 1,950,000 stations at work, an increase of 
1,450,000 in seven years, and they are atill progressing at 


the same pace. Domestic and other reasons appear to 
foster the use of the telephone. The number of private 
houses provided with these modern appliances bears a very 
high ratio to the number of business premises in which they 
are installed. All the large hotels have telephones in every 
room, a central switch connected to the main exchange 
being located in the hall. Large shops have installations 
varying from 250 to 1,000 telephones, these in some 
cases being scattered along the counters so that customers 
can telephone from their houses direct to the shop assistant 
whom they know to be acquainted with their wants or 
fancies. 

The most important adjunct to the local exchange system 
is the trunk line or long-distance service, as it is variously 
called. In 1896 the Post Office acquired, by purchase, such 
of the trunk lines as had been erected by the National 
Telephone Company, and not only did it at once erect sach 
additional wires as were necessary to provide a compre- 
hensive service covering the whole country, but it has been 
engaged year by year in erecting additional trunks. Sach 
is the favour with which the trunk service generally is 
regarded, that it is difficult to keep pace with the demand 
for additional wires. The annual growth is represented by 
the following figures : 


Year endin eter Miles of wire 
March 31. Cırouite, in actual use 
18999944 S 17,500 
189777 804 ызын 47,855 
1899 a rg MEE em . 66,721 
18999 a 955 ( „ 65.109 
19000 s 1,029 ............_ 69,715 
l 116: ьа 76,831 
19000 ! 1 %ͤ;ĩ᷑³́ꝗ 8 85,502 
1903838 assaso 0 93,473 

190 m „ 14108 102 
1905 N æ 112,744 


The determination of the distance over which telephonic 
speech is possible on various types of telephone circuit is 
a question of the greatest theoretical and practieal interest, 
and it is one that has received much careful consideration. 
The theoretical investigations of Clerk Maxwell, Kelvin, 
Oliver Heaviside, G. A. Campbell, Papin, and others have 
done much to elucidate the problem under consideration, 
and we are now, I think, fairly well acquainted with the 
various factors that govern and limit the range of possible 
speech, and the methode by which these limits can, under 
favourable conditions, be extended; such, for example, as 
ths partial neutralisation of the effects of static capacity 
by the addition of self-induction. In connection with the 
transmission of telegraphic signals through long cables, it 
will be borne in mind that Lord Kelvin, in the year 1854, 
enunciated the K.R. law, and at first attempts were made 
to apply this law to telephonic work. Now, the simple 
K.R. law applies with some degree of accuracy to tele- 
phonic cables in cases in which wires of approximately the 
same gauge are concerned, but it fails in cases in which 
the electrical constants К, К, and L vary materially, and it 
is quite inapplicable as part of a general law to open lines 
where self-induction is a marked factor or where the con- 
ductivity of the wires varies materially. Ав illustrating 
this, the observations made by the able staff of the Bell 
Companies in America show to what extent the K.R. law 
fails (see Table A). 

It was quite evident that the K.R. law failed owing to 
no account being taken of the important factor L, and on 
comparing a large number of results obtained over Post 
Office lines of different character the following rough 
empirical formula were designed to meet ordinary cases. 
As will be seen farther on, these were found to give fairly 
concordant results within certain limits. 

Aerial lines of 100lb. sopper and upwards: 


l 
210% K T5 
For unloaded paper cables 


i 
M- VN 
88V KE. 


where М = limits in miles. 

Before dealing with the more recent formulæ now in use 
for determining the limiting distances of speech, it may be 
well, perbaps, to refer briefly to the theoretical conditiona 
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TABLE A.—TABLE OF EQUIVALENT OIROUITS 


--—Long-distance standard of——{|——Local service standard of—— 


Loop resist- А 
. : w/w capacity. 
Type of circuit. Me m шк Mioro dr 
100lb. copper aerial. - 17°73 007825 
176lb. „ 31 A 10 26 *008218 
„„ m 4:08 008978 
American standard cable s» 88:00 051 
Boston-Lynn cable ome - 41:80 042 
London-Birmingham osble.. ..... ... 11°00 "063 


Length equal to 1,200 
miles No. 8 B. W.G. 
open wire, Miles. 


commercial talk. 


Len equal to 750 
К.К, abe 5 No. 8 B.W.G. K. R. 
open wire. Miles. 


commercial 


488 20,884 255 8,880 

560 26,443 560 10,927 

1,200 51.027 750 20,604 

41:8 7,842 26 5,054 

75 `2 9,407 45-5 3,635 
1150 9,166 71˙⁵ ; 


TABLE B.—TABLE OF EQUIVALENTS BASED ON ATIENUATION AND EMPIRIOAL FORMULJE RESPEOTIVELY 
TESTS MADE WITH THE STANDARD APPARATUS DESORIBED IN THE SOHEDULE TO THE AGREEMENT 


DATED 1905, BETWEEN THE POST OFFICE AND THE NATIONAL TELEPHONE COMPANY. 


наа 


Oonstants per mile of loop. 


Type of line, 


No. of miles of various 
types of conductors giving | based on speech 
equal transmission to 


Limiting distance 
Limiting based on speech 
limit of 43 miles distance based] limit of 43 miles 


Limiting distance 


R. K. one mile 201b, cable. standard cable, | on empirical | standard cable. 
Ohms, M.F, | Henries, | (Calculated from Pupin’s | (Calculated from formulæ, Observed experi- 
and Campbell's formu!:e.) preceding column) mental values. 
Underground A. S. P. O. Cable Miles Miles. 
R „| 175'64 | 0'07 0'001 0'61 26 25 26 
ccc 0'055 0'001 1'0 43 45 45 
P „| 42 0'056 0'001 1'47 65 | 66 68 
ТД. ж cuca vec шылу neces 25 0:065 0001 1.85 79 72 E 
ROOD: s esso . а 17 0*058 0 001 2°45 105 91 — 
A inspired ТИККЕНДИ 117 | 0:065 | 0'001 2:95 127 113 127 
O A 8°75 | 0°07 0'001 3'5 151 150 — 
Submarine Cable 
60lb. Ou. and 300lb. G. P. : 
DE Knob РОМИ дыша * 12:9 | 0:12 0"00165 2'3 99 97 88 
G.P. Quad— 
40lb, Cu. per mile & 45 0'128 0'001 0'95 41 36 59 
Aerial Wires— 
180lb. Ou. open - 18 0*00808 | 0'0029 8:45 565 357 — 
15010, „ Ae ~| 11:9 | 000839 | 0:00376 11°7 503 490 5 Means 
200lb. „ S 9 0:00869 | 0 00366 14:7 632 613 626| of 
$00lb. „ АКОН TREE ER 6 0:00893 | 0:003545 21 903 844 903 [several 
„ : 4'5 | 0:00919 | 0:00344 26'1 1,122 1,056 1] trials, 
DNE. nor Aedes iie ә 2'97 | 0 00958 | 0 00331 56:8 1,582 1,443 1,582 
Not determined 
„„ 2:25 | 0°00987 | 0:00222 45'8 1,969 1,804 | owing to 
disturbance, 


which affect the transmission of telephonic impulse. The 
ordinary electrical conditions in a circuit which may modify 
or effect an impulse in íransióu are the following: (A) 
resistance; (B) electrostatic capacity ; (C) self-induction ; 
(D) insulation ; (E) abrupt and numerous alterations in the 
circuit which may cause reflection ; (F) interference from 
extraneous cause — i.e, static or magnetic induction, 
leakage, eto.—from neighbouring circuite. 

When an electrical impulse is started in & conductor, if 
the latter had neither resistance, capacity, nor self-induction, 
and if the insulation were perfect, the wave would move on 
without attenuation or distortion. The effect of resistance 
or of uniformiy distributed low insulation, however, results 
in a definite attenuation which increases with the length of 
the circuit, and, further, the effect of capacity is to cause 
the wave to spread out, both forwards and backwards, this 
" tailing,” as it is termed, not only increasing the attenua- 
tion by lowering the amplitude, but causing distortion of 
the wave itself and also of the neighbouring impulses, with 
which it interferes. This distortion eliminates the higher 
notes and harmonics, and in extreme cases causes the voice 
to lose its characteristic tone, and ultimately to become 
inarticulate, 

Now, it is obvious that it is a matter of extreme 
importance to ascertain to what extent each of these 
elements affects in the most material manner the limiting 
distance of speech, and much light is thrown on this 
subject by actual experiments made over long lines of 
various eharacters—overhead, underground, snd submarine. 
As the result of many trials, ib is found that with long 
circuits free from external disturtiance, such ав underground 
wires, the actual practical limit is fixed by the loss of 
amplitude of the waves—in other words, by the diminution 
of volume rather than by the loss: of srticulation—altnough 
when these limits are approached it is found that articula- 
tion begins to suffer, and when. the line is still further 
increased, the tone becomes lw and hoarse, and speech 


ceases to be practicable. This points to the fact that 
in actual practical work attenuation due partly to 
resistance and partly to electrostatic capacity are the 
dominant factors, and this attenuation when combined 
with disturbance from neighbouring electrical conductors 
actually determines the limite of speech. This view is 
supported by a comparison of the results obtained by 
calculation and those obtained by actual experiment. 
That in actual practice articulation is not materially 
affected up to the point when the volume of sound becomes 
too small for practical purposes is probably due to the fact 
that the inherent self-induction of an ordinary circuit 
suffices to prevent such an amount of distortion as might 
otherwise interfere with articulation at more moderate 
distance than those already experienced. Oliver Heavi- 
side, in his “Electrical Papers" (vol. ii., p. 393), showed 
the extremely limited range of possible speech in paper 
cables, assuming an entire absence of self-induction in a 
closely twisted-up pair, and the extent to which this range is 
extended even by the limited self-induction which obtains 
in normal conditions. He thus early anticipated the 
practical results already ieferred to. At all events, 
calculations giving the limiting distance of speech on 
various types of conductors, based on attenuation only, are 
found to agree with actual experimental facts. The 
remaining factors, although they must have some influence 
on the results, can in practice and under conditions which 
obtain in a simple metallic circuit be neglected. 

As a preliminary to the determination of the limits of 
speech, it is necessary to ascertain the degree of volume 
and articulation, or, in other words, the audibility, which 
may be aocepted as satisfactory, and, further, to establish 
standard circuits with well-known constants of R, L, and K 
to which all lines may be reduced either by calculation, by 
experiment, or preferably by both. For this purpose, both 
in America and England, one of the types of ordinary lead. 
covered paper-insulated cables, in which the above con- 
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stants are measurable, has been selected, and the dimensions 
of the English standard cable, which e closely with 
American figures, are as follows: English — gauge, 
20 S.W.G.; weight, 201Ь. per mile; diameter, 36 mils; 
R (loop), 88 ohms; K wire to wire, 0'056 microfard ; L, 
0°001 ; insulation, 200. Now, іп actnal practice a telephone 
on an exchange circuit must be thoroughly effective whether 
joined through to another circuit a few yards in length or 
connected to a long-distance line some hundreds of miles 
long, but obviously it is quite unreasonable to expect that 
the conversations shall have the same volume and articula- 
tion in both cases, and, of course, when a long-distance line 
approaches the limits at which it is possible to converse, it 
is absolutely essential that the apparatus and lines shall be 
in the best working order, that each speaker shall raise his 
voice and speak distinctly and close to the transmitter, and 
that both correspondents shall have their apparatus in fairly 
silent rooms. 

In considering this question from the practical point of 
view, it is necessary to take into account the variable con- 
ditions under which long-distance speech is frequently held. 
The insulation of long overhead wires may in this climate 
drop in extreme cases to a figure as low as the metallic 
resistance of the conductors themselves; slight inductive 
noises are never really absent, and occasionally they 
preponderate. In a paper on trunk telephones which I 
read before the Institution in November, 1896, I pointed 
out how difficult it was to obtain even an approximately 
perfect static balance between a telephone circuit and 
neighbouring wires subject to rapidly varying potentials. 

ain, the human element largely affects the result; 
indistinct and muffled speech, disregard of regulations in 
the use of ра, partial desfness, apparatus in noisy 
and unsuitable localities, all tend to limit long-distance 
speech, and to render the application of very accurate 
determinations difficult. In fact, it may be said that the 
limits of error in calculation, whether the.empirical or the 
more accurate formuls referred to later are used, are less 
than the limits of variation in practice, and that, as in all 
engineering matters, there must be a considerable factor of 
safety to ensure satisfactory interoommunication. Tele- 
phone administrations have carefully considered what are 
the extreme limits of effective commercial speech under the 
last-named conditions, and it is generaily considered that 
from 42 to 46 miles of the above-named standard cable is 
the effective commercial limit, although conversations have 
been held by experts over 60 miles of such a cable. 

This being accepted, two methods can be adopted for 
determining the limits of speed on various types of 
telephone circuits. In the first place, the attenuation is 
calculated for various types of cable, say, by Papin’s 
formula, in which the insulation, R, is so high that 
attenuation by leakage can be neglected, or by Campbell’s 
formula for overhead wires when leakage must be assumed. 
By the use of these formuls, tables of ratios which express 
the relative equivalence of each type of circuit to the 
standard cable are prepared, and the limit of commercial 
speech having been fixed in miles of standard cable, the 
limit on all other types of conductors is a simple matter of 
calculation. The second method, of course, consists in a 
direct comparison of all existing types of line with a 
standard cable. А lengthy series of experiments has 
been made on all classes of Post Office conductora—over- 
head, underground, and submarine—and they have been 
balanced by means of a standard apparatus to their 
equivalent lengths of actual standard paper cable. The 
equivalent lengthe have also been calculated by Papin’s 
and Campbell's formulz, and Table B shows the degree of 
concordance in the results, as also corresponding figures 
based on calculations made by means of the empirical 
formule already referred to. It will be observed that 
the calculated limits of speech based on attenuation agree 
ое, with experimental results on all the underground 
cables. There are, however, variations in the calculated 
and observed resulte obtained on overhead lines, and these 
are no doubt due to variations in insulation and to slight 
disturbances which affect the audibility materially when 
approaching the limits. 

Another method of investigating the problem of tele- 
phonic transmission has been undertaken at the Post Office, 


and although the experiments are not complete, I propose 
to attempt to show some of the resulta which exhibit 
graphically the attenuation which in practice takes place 
= дв varying conditions. Two circuits have been selected, 
one consisting of a mile of the standard cable already 
referred to, and the second consisting of 20 miles of similar 
cable. A Duddell’s oscillograph has been used for observ- 
ing simultaneously the curves due to the action of the 
induction coil at the transmitting end and the correspond- 
ing curves at the receiving end of the circuits. A number 
of letters, both vowels and consonants, have been rapidly 
spoken into the transmitter, and the respective transmitted ' 
and received curves for each have been recorded in the 
usual photographic manner. The results 
fear, quite so distinct as 

there are considerable difficulties in manipulation, 
which, perhaps, may be overcome later. ne, for 
instance, is due to the great difference in amplitude of 
the curves at opposite ends of the long length of cable. 
The spot of light in the transmitting end travels over a 
longer range than at the received end, and the photographic 
exposures, therefore, vary in the inverse ratio of the ampli- 
tudes. However, I hope enough will be seen to make this 
line of investigation clear, and to prove to some extent the 
accuracy of the foregoing data. It will be seen that on the 
one-mile length the curves at opposite ends are almost 
counterparts one of the other, the difference of amplitude 
being inappreciable, and all the irregularities of each trans- 
mitted curve being faithfully reproduced at the distant end. 
Where, however, the longer length of cable is introduced, 
the difference of amplitude is most marked, and although 
it is perhaps somewhat more difficult to compare the shapes 
of the two curves, they still bear a substantial resemblance 
one to the other. I hope that when some of these curves 
have been carefully traced it will bs possible to reproduce 
them in the Transactions ina more distinct form than is 
possible under present conditions. It will, no doubt, be 
observed that this method of reproducing the curves due to 
specific sounds affords a t improvement on the old 
phonautographic method. In the latter the sharp peake on 
each curve which may be observed on the best of the slides 
just shown are ali rounded off in most of the published 
illustrations, and no other resalt can be expected where 
levers are used to increase amplitude. The oscillographic 
method of producing these curves should be of considerable 
use in the study of vowel and other elementary sounds. 

It is, of course, obvious that any marked improvement 
in the normal types of telephone apparatus will tend to 
extend the ranges given in the tables. Farther, it will be 
observed that these ranges are based on а 43-mile limit of 
standard cable, although ander favourable conditions, and 
with expert users of the telephone, much longer distances 
are praetioable. These limite also presuppose that the 
telephone is joined directly on to the line, and they have 
to be cut down when the exchange apparatus and the sub- 
scriber's line are added, by an amount equal to their equiva- 
lent mileage Such tables as these admit of a determination 
of the gauge and type of conductor necessary to serve any 
given locality, it being borne in mind first that in a country 
like Great Britain, where main trunk lines pass through 
towns of considerable size every few miles apart, it is 
difficult to carry heavy-gauge wires intact from one 
extremity to the other—i.e, lighter gauge open wires and 
underground work have to be introduced in sections to 
overcome obstacles, and, further, that telephonic com- 
munication differs from telegraphic in so far as this, that 
where the former is concerned any given town may 
require to be put through to any other town within the 
general telephonic range of the service. it is, therefore, 
obvious that in laying-out and adding to a system of 
telephone trunk communication, the extended use, either 
of small-gauge conductors or of underground work generally, 
is absolutely inadmissible. Such conductors with limited 
range can only be used under well-defined conditions. It 
follows that to provide an efficient and economical service 
it is necessary to make a careful study of the country as a 
whole and to lay out the trunk lines in such a manner as 
to deal with the maximum traffic with the minimum weight 
of copper, and to provide for general intercommunication 
by the shortest possible lengths of trunk circuit. It will, 
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of course, be borne in mind that the foregoing remarks 
apply to unloaded circuita—i.e., those not fitted with artificial 
inductances. Incidentally, the following curves may be of 
some interest. They represent measurements made with a 
sechometer on various types of loop, and they illustrate 
very graphically the fact that on short lengths the self- 
induction predominates largely over the capacity. As the 
length of circuit increases the curve first rises, but as the 
capacity effects increase more rapidly than the inductances, 
the curve reverses and falls until a point is reached in 
which the self- induction and the capacity neutralise one 
another. 

I have already referred to the question of increasing the 
self-induction of telephone lines by the addition of induo- 
tion coils at definite lengths. In America the question has 
been dealt with by Dr. Pupin, and considerable work has 
been done in that country in the direction of loading under- 
ground cables, as it is termed. The Post Office took up 
the subject at an early date in connection with its maln 
underground lines, and a marked measure of success has 
already been obtained. In one case that may be taken as 
an illustration a cable containing 56/100lb. conductors, 
was loaded by the insertion of coils at intervals of a mile; 
the original factors were R=17 ohms, K=0-053 micro- 
farads, L = 1*4 millihenries, and the total added inductance per 
mile amounted to 40 millihenries, the original R being ralsed 
to 21'54 ohms per mile by the addition of the coils. The 
equivalent range of speech was, however, increased from 
66 to 176 miles. In the Post Office riments on its 
long-distance lines so far, the use of iron in any portion of 
the coils has been found to be deleterious as compared with 
coils without iron cores. True, the volume of sound was 
always materially raised where iron was used, but at the cost 
of articulation, whilst a judicious addition of self-induction 
without iron always improved both the volume and the 
articulation. Very satisfactory results have, however, been 
obtained in America and in Germany by the use of ring- 
coils with extremely fine iron cores, and further progress 
in this direction may be суз танг On this subject a 
valuable paper was read by Dr. Hayes at the recent con- 
gress in St. Louis, in which he shows how under suitable 
conditions the attenuation in long lines is materially 
diminished by the addition of suitable inductances properly 
spaced. His paper is a valuable contribution to our know- 
ledge of the subject. Experimente with overhead con- 
ductors have not ое зо satisfactory as with under. 
ground cables. e variation in the insulation of the 
open wires upsets the balancing due to the coils, and 
lightning troubles have affected the coils. For the 
present, at all events, this method of increasing the 
range of open conductors of limited gauge cannot be con- 
sidered so satisfactory as the corresponding results with 
underground work, and opinions as to the future of open 
wire loading appear to be somewhat divergent, 


UNSOLVED PROBLEMS, 


Finally, there are the unsolved problems in connection 
with electrical methods of communication to consider. 
These are neither few nor unimportant. Dealing with the 
different heads of my address in order, the telegraphic 
problem is by no means finally solved, notwithstanding the 
years which have elapsed and the growth of the system 
since its introduction. A means whereby telegraphic 
messages can be received at high rates of speed in type 
or written character ready for immediate issue to the public 
or the press appears to be one of the desiderata of the 
future. That this need is fully realised is shown by the 
ingenious inventions that have from time to time been 
received and experimented with by the most important of 
the telegraphic administrations in Europe and America. 
Incidentally, I think I may truly say that one of the most 
painful duties imposed on the heads of a telegzaph service 
is the rejection of inventions on which an untold amount 
of skill and labour have been expended, but which for one 
reason or another are not fully adapted for practical require- 
ments. I have reason to hope, however, that we are now 
within a measurable distance of a satisfactory solution of 
one branch of the problem just referred to. 

Next, in wireless tele phy, there is the difficult problem 
of perfect tuning which к obviate all mutual disturb- 


ances between different wave-lengths, and, in addition, 1t 
can, I think, scarcely be said that we have arrived either at 
finality in the matter of wireless receivers. In fact, the 
impression left on one’s mind after a study of all the methods 
so far evolved is that we are even now far from having a 
thoroughly effective or reliable receiving arrangement, if 
we compare the reliability of wireless with that of tele- 
graphic or telephonic communication. Then in telephon 

there are at least two fandamental problems which await 
solution : first, the invention of an effective telephone 
relay or repeater ; and, secondly, a method of extending 
the range of communication in submarine cables. In 
reference to the existing tical limits of s on 
circuits of different types, it will be evident that these 
limits are such that it is not always possible to meet 
the requirements of the public over Continental areas of 
great extent, or in cases where long submarine cables 
are necessary. Until recently all attempts to design a 
satisfactory E relay had failed, but the American 
Telegraph and T'elephone Company have now under trial 
an instrument termed an Exalter, which, when placed in a 
suitable position on a long line, materially improves the 
communication. I tried this recently between New York 
and Chicago, and I hope shortly to have an opportunity of 
experimenting with it on our long-distance lines and cable 
cirouite. It is the first step that coste and we may now 
look forward hopefully to other developments. 

Notwithstanding the very great advances made in the 
modern switchboard, the problem of affording interoom- 
munication between very large numbers of subscribers is 
by no means finally solved. The largest multiple that can 
be fitted in practice on one board does not exceed 20,000 
linea, and not only in London, but in several American 
towns, provision is being made in one building for numbers 
varying from 40,000 to 60,000 telephones, two or three 
separate exchanges being provided in one building. That 
this duplication and triplication of exchanges is the final 
solution of the problem no one would, I think, venture to 
predict, and, as I have already hinted, there are indications 
that the difficulty may be met in another manner. The 
submarine cable problem for telephonic use is not an easy 
one, as guttapercha, which, so far as our present experience 
goes, must be used in some form, has such a relatively high 
electrostatic capacity that it has not been found practicable 
to use it for really long cables, and the problem of | 
which at first sight would appear to offer a solution of the 
difficulty, has not yet been met in a satisfactory manner. 
Again, although much has been done in the direction of 
improving the methods of telephone switching—and only 
those can judge what progress has been made who are 
familiar with, for example, the modern central battery 
board, and can compare its working with that of the older 
forms—still we are by no means near finality, and there are 
possible improvements and modifications looming in the not 
t future which may profoundly modify our present 

ractice. 

Finally, I have little doubt that the of electrical 
means of intercommunication will in the future go on 
unchecked, and that those associated with and responsible 
for such progress will in the course of the next few years 
bring about such developments that they will be in a posi- 
tion to compare in no unfavourable manner the advance of 
these particular branches of our work with that which we 
can foresee in all other branches. 


SOME OBSERVATIONS RESPECTING THE RELATION 
OF STABILITY TO ELECTRO-CHEMICAL EFFI- 
CIENCY IN HYPOCHLORITE PRODUCTION.* 

BY W. POLLARD DIGBY, A. M. I. E. E. 

Any person referring to Herr Viktor Engelhardt's 
encyclopedic oo on hypochlorite production, and 
examining in de элү of the tables or curves, cannot 
but be struck by the in the yield of available chlorine 
per kilowatt-hour as the amount of available chlorine in 
the solution increases. Diagram No. 1 is a reproduction 
of a typical instance. Curve A represents the falling 


* Paper read before the Faraday Society, Oot. 31. 
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current efficiency in percentages of the theoretic yield; 
Curve B represents the energy efficiency in kilowatt-hours 
per kilogramme of available chlorine; while Curve C 
represents the salt consumption in kilogrammes of sodium 
chloride per kilogramme of available chlorine. To these 
curves the writer has added the curve marked D, which, 
for the given solution, shows the percentage between the 
chlorine present in the solution as sodium chloride, and 
the smaller quantity which has been converted into avail- 
able chlorine in the form of sodium hypochlotite. This 
curve depicts an obviously unsatisfactory state of affairs, 
when one considers that at the finish of the run only 17°48 per 
cent. of the chlorine initially present has been converted 
into hypochlorite. 

Examinations of other tables show that the fall in current 
efficiency for the same apparatus, with the same specific 
gravity of solution, varies with the difference of potential 
between anode and cathode, or, in other words, with the 
distance between the electrodes if these remain constant 
in area. A particular example occurs on p. 136 of Eogel- 
bardt's book, where in Fig. 147, with a 24°5 per cent. 
sodium chloride solution, the current efficiency falls to 
50 per cent., when the available oblorine present has reached 
9 gym. per litre, the voltage being 4:0. By increasing the 
voltage to 5°5 the current efficiency does not fall below 
50 per cent. until the available chierine amounts to 
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Di«GRAM 1. 


15:2 grm. per litre. Raising the voltage still farther to 
6'5, the current efficiency remains above 50 per cent. until 
a strength of 17 grm. per litre is reached. 

One hypothesis to account for this state of affairs would 
be that, other factors being constant, the amount of avail- 
able chlorine produced from a sodium chloride solution 
depends upon the amount of unconverted sodium chloride 
actually present between the electrodes, In support of this 
view, the succeeding diagram in Herr Engelhardt’s book 
may be referred to. In this is shown the effect of keeping 
the voltage constant at 5'5 volts, and increasing the amount 
of salt in thesolution. The following figures are abstracted 

from that diagram. 


Strength attained in grammes Percentage of 


Pe-or ntage of available chlorine per chlorine in golu- 
Na Ol in litre before current tien as sodium 
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A comparison of the first and second columns shows that 
by regarding 50 per cent. as the critical point in the fall 
of the current efficiency, the maximum etrength in available 


chlorine which can be attained before this point is reached 
increases with an increase in the density. The third 
column shows that а further explanation of the falling 
efficiency is necessary, as in the four cases cited the 
percentage of the salt converted into hypochlorite is by 
no means constant. A partial explanation may be afforded 
by a study of the stability of the solution, and in а 
consideration of the ratio of the volume of the electrolyte 
to the amount of electrical energy required per hour. 

The factors which go to produce a really stable solution 
of sodium by pochlorite, such as a solution which, kept in a 
dark amber coloured glass-stoppered bottle, will only lose 
Б per cent. of its strength per annum, or which, when 
standing in an open tank exposed to the air, will only lose 
one-half of 1 per cent. of its strength in 28 days, are 
numerous. Of these, temperature during manufacture is of 
supreme importance. The writer has also found it generally 
advisable to sacrifice a large part of a possible high electro- 
chemical efficiency, and work with lower efficiencies when 
desiring to produce stable solutions. In cases, however, 
where the solution produced can be supplied almost imme- 
diately, as in tbe sterilieation of кезвде cfflaente, or in the 
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bleaching of the materials used in papermaking, a small 
percentage of instability is practically immaterial so long 
as the ratio of storage capacity to the dynamo output 
remains small say five times the hourly quantity of 
solution produced. If, as in a case recently investigated, 
the storage capacity represented from 50 to 70 times the 
average output, a depreciation in itself relatively small, 
absolutely prevents the commercial production of solutions 
containing 7 or 8 grammes of available chlorine per litre. 
Attention was called to this matter by the fact that on 
one run with 2,250 litres of saline solution of a specific 
gravity of 1:086, it took four hours to increase the strength 
from 7:847 grm. of free chlorine per litre to 7'867 grm., 
during which time 4'688 kilowatt-hours were supplied to 
the electrodes in the tank. This amounted to a net 
increase of 45 grm., or less than 10 grm. of free chlorine 
per Board of Trade unit. А sample taken at the commence- 
ment of the four hours was found to have lost ‘337 grm. 
per litre in four hours. Nearly the whole of the electrical 
energy supplied was, therefore, required to balance this 
total loss, 758:25 grm. in the tank. The real electrical 
efficiency (assuming that no depreciation had taken place) 
would thus have been in the neighbourhood of 171 grm. 
per kilowatt-hour. Subsequent analysis showed this 
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abnormal rate of depreciation (of nearly 1 per cent. per 
hour) to bedue to the presence of certain metallic impurities 
in the electrolyte, and special precautions were taken to 
reduce the amount of these in the succeeding trials of this 
type of electrolyser. If, however, the ratio of storage to 
hourly output had been within the limits suggested by the 
writer, this depreciation would not have proved an insuper- 


able bar to the obtaining of a 10-grm. or 15-grm. solution |, 


on & commercial scale. 

For working under the conditions ruling when the writer 
was conducting his tests, it became necessary to take special 
precautions to remove such impurities from the electrolyte. 
These precautions were fairly effective, but did not by any 
means eliminate the deterrent effect of the depreciation on 
the economic production of solutions containing from seven 
to ten grammes of available chlorine per litre. The following 
table gives the observations taken during six-hour intervals 
on test No. H. 17.4. Certain of the results are depicted on 
diagram No. 2. The upper part of the diagram shows 
the gradual increase in the amount of available chlorine 
pene per litre, and the curves set off from this, 

1, D 2, etc., the strength at succeeding six-hour intervals 
of samples taken. These were placed in bottles, which 
were suspended in the electrolysing tank in order that 


The next table, together with diagram No. 3, gives 
details of another run in which a larger volume of electro- 
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lyte was used, amounting to 2,038°5 litres. In this case 
the figures are given from the start of the run instead of 
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they might be subjeot to the same conditions of tempera- 
ture, etc, as the main volume of the electrolyte. It may 
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be mentioned that the temperature of the electrolyte 
remained constant at 13°5deg. C., while the temperature 
of the surrounding atmosphere varied from 17deg. to 
20deg. C. 


for the end portion, as shown in Diagram 2. The deprecia- 
tion tests were taken at 12-hour intervals. Owing to the 
precautions mentioned, the electrolyte contained fewer 
impurities, and the solution generally was more stable; 
owing. however, to the greater volume of the electrolyte, 
the net gain per kilowatt-hour was in the latter stages 


greatly inferior. 

In diei No. 5, w hich illustrates the above table, a break 
occurs at the thirty-sixth hour, owing to the stoppage at 
the week-end. As ats ted, the samples set aside for measur- 
ing the depreriation were examined at 12-hour intervals, 
the Curves D 1, D 2, eto., indicating the loss in available 
chlorine of these. The effect of loss of strength of the 
electrolyte in the tank: is appreciable when the strength of 
the solution has arisen to 4°18 grm. per litre. The margin 
between the actual efficiency and the estimated efficiency 
had the electrolyte remained unchanged in regard to ita 
available с) ilorine eon tents is then about 4 per cent. The 
effect of the lose of strength, when the solution contains 
8 grm. of available ehlorine to the litre, adversely influences 
the yield per kilowatt. hour by over 60 per cent. as against 
the yield had the elec! rolyte remained stable, and no losa 
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through depreciation needed to be made good. In this 
case the temperatures varied from 15deg. to 16˙5deg. 
C., iras 15 temperatures in the room from 19'5deg. to 
25'bdeg. C. 

From his experience on these trials $he writer is of the 
opinion that no test of the efficiency of any apparatus for 
the electrolytic productions of the hypochlorites can be 
regarded as complete without an estimation of the losses 
through instability, and a mention of the volume of the 
contents of the electrolysing tank. While stability of 
solution does not greatly affect the efficiency from any 
continuous type of apparatus (in which the sodium 
chloride solution is fed in at one end, and drawn off 
at the other end ready for use), it will materially affect the 
efficiency in any non-continuous apparatus such as that 
tested by the writer, or in any of the cases in which the 
electrolyte is circulated through an external cooling tank 
and returned to the electrolyser to be further worked up. 
The relation between the amount of chlorine present as 
sodium chloride and the amount of chlorine in the form of 
hypochlorite is unsatisfactory in most of the cases which 
have been chronicled by various investigators. Instability 
is one cause of this. But even allowing for this, the fall in 
efficiency is in no way proportional to the decrease in the 
amount of unconverted sodium chloride present in the 
solution. The factors which produce a markedly unstable 
solution are numerous, and further investigation is necessary. 
When the writer first considered the queation of the relation 
of stability to efficiency, he thought it would have been 
possible to have plotted a curve indicating once and for all tbe 
probable amount of depreciation perbourfordifferentstrengths 
of available chlorine per litre. He has found that even 
with a cool electrolyte, a difference of one part of iron in 
100,000 parts of water in the solution affects the deprecta- 
tion curve to a marked degree. During the experiments 
to which reference has been made it was found impossible 
to keep the percentage of iron present at an even figure, 
and on this account no figures are given in these pages. It 
can only be said that during the run depicted on Fig. 3 the 
presence of iron was much less marked than in the run 
depicted in Fig. 2. 

n conclusion, the writer desires to express his indebted- 
ness to Mr. F. Ernest Pollard for valuable assistance 
rendered during the tests, in particular for localising 
certain ferric chlorides as one of the disturbing factors, 
which limited the economie produetion of solutions con- 
E from 8 grm. and upwards per litre of available 
chlorine. 


THE APPLICATIONS OF ELECTRICITY IN THE 
ROYAL GUN FACTORY, WOOLWICH ARSENAL.* 
BY COLONEL H. O. L. HOLDEN, R A., F R S., MEMBER OF COUNCIL, 


When it was suggested to me that I should put before 
the Institution, in the form of a paper, a description of 
what had been done in the matter of electric driving in the 
Royal Gun Factory, with which I have been associated since 
1899, I felt some diffidence in complying with the request, 
because it did not appear thst & mere description of what 
had been done in this direction would possess sufficient 
interest unless there was some notable departure from 
ordinary practice, since the electric driving of factories is 
now fast becoming the rule instead of the exception. As 
far as I am aware, some of the methods І describe 
and illustrate to you are departures from the ordinary 
methods in vogue, and on that aocount I am in hopes they 
may be of interest, and this must be my excuse for bring- 
ing them to your notice. I do not, however, intend to 
confine myself entirely to methods of electrical driving, 
but will describe more or less briefly other applications of 
electricity which have been found to be of use in this 
particular factory. 

The question of the relative merits of individual motors 
for driving machine tools versus motors driving groups of 
tools has often been discussed, but no hard-and-fast line 
can be laid down as to when either system should be used, 
except, perhaps, for tools which require a large amount of 
power, certainly not less than 10 o.p. or 15 h. p. as a mini- 


* Paper read before the Institution of Electrical Engineers. 


mum ; but the converse of this is not true, because it may 
often be expedient to employ & motor of even a fraction 
of a horse-power for an individual machine. It comes to 
this, therefore, that each individual case must be considered 
on its own merite, and this is the principle on which I 
have worked. In the case of a 
workshops to electric driving, ali that has been done has 
been to substitute an electromotoz for the prime mover 


t many conversions of 


previously used, be it steam, gas, or other engine, and 
though this may have effected an improvement in economy 
and other ways, it is not by any means as good as if tae 


Га. 1. 


whole system had been remodelled with a view to electric 
driving throughout. I may here explain, for the benefit 
of the few of those present who do not already know it, 
that the work of the Royal Gun Factory consists of the 
manufacture of guns ranging from 3cwt. up to 60 tons, or 
even more, and also in the manufacture of the breech 
mechanisms or other adjuncte and appurtenances of the 
guns themselves. This work necessicates a very large 
range of machine tools, from boring machines 50 yards in 
length and lathes of 100ft. bed, down to the smallest 
milling machines and lathes. There is therefore plenty of 


Fio. 2, 


scope and opportunity for the employment of different 
descriptions of electrical drives. Although there were 
previously several instances where in the factory electro- 
motors had been substituted for steam-engines, it was only 
in 1900 that I converted the first of two large boring 
machines to a direct electric drive by means of a variable- 
speed Schuckert four-pole motor of 25 b. h. p. (Fig. 1). The 
variation of speed was obtalned by the now well-known 
method of varying the excitation of the fields, and the ratio 


in this case was 1 to 5*5 or во, giving speeds of from 250 r.p.m. 
to 880 r.p.m., which is amply sufficlent range, without any 
further gear, for the work that is put into those machines. 
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The machines themselves are of the simplest possible 
description. The headstock which revolves the work carries 
between its bearings a large worm-wheel (Fig. 1), which is 
driven by a worm-shaft forming a continuation of that of 
the motor, but connected to it by a fixible coupling; the 
thrust of the worm-shaft, which in such large machines is 
very considerable, amounting to tons in some cases, ic taken 
by a thrust bearing of marine type, and through this the 
cutting lubricant passes on its way to the boring bar; this 
is only a precautionary measure, but, nevertheless, a neces- 
sary one, as not only is it very important that the machines 
should not stop during a boring operation, but also, as they 
have to run from early on Monday morning till late on 
the Saturday night, and are only stopped for shifting 
or adjusting the work or tools, it is imperative that 
any trouble that could arise from a heated bearing 
should be guarded against; and I am happy to say 
that so far there has not been a single machine stopped 
from this cause. They run absolutely silently and 
without jar or vibration ; indeed, in this respect the worm 
and worm-wheel, together with the electromotor drive, is 
ideal ; and even if it have the defect that it is alightly less 
economical than spur gear, this loss is more than com- 
pensated for by the extra accuracy of the work done and 
the freedom from breakage of tools. It would be impossible 
in a spur-gear driven machine, I believe, to fine bore a hole 
12in. to 20in. in diameter and up to 50ft. in length without 
a variation of 0°004in. in diameter, which is what these 
leg, кше are called upon to do, and do to perfec- 
tion, daily. 
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The feed of the boring bar in the machines described is 
worked from the motor by means of a shaft, which con- 
neote it with eua i. рр similar to that of a lathe, at the 
other end of the ‚ 150ft. away. At this end there is 
also a 15-h.p. series motor, which can be mechanically 
coupled to the screw shaft moving the boring head and 

e, with the object of withdrawing or advancing one or 
both rapidly in either direction as required ; in this case I 
have introduced a slip coupling (Fig. 2), which in the event 
of an overload not only slips, but also draws attention to 
the fact by making a hideous noise ; this is, I think, better 
in many ways than the overload release, and much more 
convenient, of course, than a fase which has to be replaced. 
It may be interesting to you to know that the change to 
motor driving, and the improved control of the speed, 
enabled us to turn out at once more than double the former 
amount of work done per week. It was considered neces- 
sary at first to put the control of the speed in the hands 
of the foreman only, and for him to lock up the shunt 
regulator; this is now found to be an unnecessary 
precaution. 

A later development of this method of driving is one 
whereby the driving shaft, just mentioned as running 
the whole length of the bed, is entirely done away 
with, and the one motor, now a variable-speed shunt 
motor, does all the feeding of the boring bar, as well as the 
rapid advancement and withdrawal of it and the saddle, 
the latter weighing 10 to 12 tons or more. How this is 
effected is shown in the of this feed gear in Fig. 3. 
The action of the gear is as follows: The motor drives the 
shaft through a flexible coupling, H. This shaft carries on 


| 


EE 


it the magnetic clutch, B, and beyond the clutch the worm, 
C. It also carrier on a sleeve о and the overload 
clutch, G, and an armature. The worm gears into the 
worm-wheel above it, from which the change gear, D, 
similar to thas of a screw-cutting lathe, and situate 
behind the worm-wheel, drives a horizontal shaft on 
which another worm engages with a second worm-wheel, 
E. This latter can be clutched mechanically by the claw 
clutch, A, to the screw shaft, I, actuating the saddle, 
The claw clutch, A, is moved by a handwheel in and out 
of position, and the lever, F, that moves carries a contact 
which only allows of the magnetic clutch, B, being in action 
when the claw clutch is disengaged. Thus, normally the 
drive is eire the worm-wheels and the change gear, but 
when it is desired to move the saddle quickly, the magnetic 
clutch is energised, and the pinion on the motor shaft then 
drives a spur wheel which is keyed to the screw shaft, I, 
the latter being thus driven direct. The feed can be varied 
praeve y to any extent required between the extreme 
imits by the combination of change and the varying 
speed of the motor. This gear is worked entirely from the 
main switchboard by which the man starts and stops and 
controls the speed of the headstock carrying the gun tube, 
and the switches are so interlocked elec y that it is 


Fig. 4. 


impossible either to start the feed gear or to leave it running 
unless the main motor is running. 

It will be seen that there is à magnetic clutch employed 
in connection with this gear, and as such clutches appear 
in a good many of the illustrations in the paper, I may as 
well describe it in more or less detail now. This magnetio 
clutch is, of course, only a variety of a friction clutch, but 
it has advaatages over the latter in that it can be used 
under conditions which would be impracticable, and in 
many instances impossible, for an ordinary friction clutch, 
owing to the fact that it can be as readily worked from a 
distance as from close at hand, whilst its action is quicker 
and more definite as to holding power, and it cannot 
possibly stick or seize. As will be seen from the accompsny- 
ing illustration (Fig. 4), the clutch consists of five essential 
parts: the slip rings, I, for conveying the current to the 
coil, g; the circular magnet, Ё; the demagnetising rings, 
so-called, f; and the armature, which is merely a plain dise 
of Swedish iron or a piece of high-permeability steel. The 
remaining portions shown in the block are merely insulat- 
ing rings, screws, and nut for building the parts into the 
complete clutch which is shown at i. 

Two of the first clutches made over 15 years ago are 
shown in Fig. 5, and these are stil in perfect condition. 
Iam at present only using two types of these clutches, 
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one rated at 6 h. p. and the other at 25 h. p. at 300 r.p m. 
Owing to the fact that the voltsge of the supply circuit 
was 500, and also to the difficulty that there is in winding 
bobbins with a finer gauge of wire than No. 36 S. W. G., or 
0°0076{n. diameter, it was not practicable to make a smaller 
clutch than the size named, which is only 7*5in. in diameter; 
indeed, in this case even it is necessary to add 1,000 ohms 
resistance to that of the bobbin in order to reduce the 
eurrent and prevent heatiog of the coil. Eight thousand 
turns of wire are employed in either case, the sectional 
area of the bobbin being one square inch, and the total 
capacity of the bobbin being 15:7 cubic inches for the 


Fie. б. 
6-h p. and 32 cubic inches for the 25-h. p. clatch. Twenty- 
one watts are absorbed in the magnetising coil of the 6-h.p. 
clutch and about 42 in the coil of the 25-h.p. clutch. Thie 
gives an efficiency of under 1:5 watts per horse power in the 
case of the 6-hp., which actually trausmits 14°36 h. p. 
at 500 rpm.; the 25-h.p. clutch is still more efficient. 
It will no doubt be readily seen that tbe diameter of the 
clutch bas a more important effect upon the number of 
watts per horse-power transmitted than апу other factor, 
and that it is quite feasible to transmit 1 b.p. for quarter 
of a watt or even less. The original pattern of demagnetis- 
ing ring was a complete disc, which is simpler and not 
impracticable ; but, obviously, some of the lines of force 
are ueelessly diverted by it, and where high effictency is 
desirable it should not be used. In the case of the clatch 


rated at 6 b. p. the horse-power transmitted at 300 revolu- 
tions is 12°73 with the complete disc as against 14°36 with 
the two rings—by perforating the disc with a ring of large 
holes concentric with the bobbin, very nearly the same 
efficiency is obtainable as with the rings—namely, 14°32 b.p. 
These figures, as regards horse-power tranemitted, were 
obtained with the surface of the clutches dry and free from 
oil, and it seems hardly necessary to point out that the 
horse-power which can be transmitted, if they are well 


oiled, is considerably reduced ; it is, therefore, necessary 
to arrange in designing the mounting of these clutches 
that oil shall not by any possibility work itself between the 
acting surfaces. Ihave not found any great difficulty in this 
respect. Where it is impossible or undesirable to prevent 
the adhering surfaces from becoming oiled, then the clutch 
must be rated 50 per cent. lower, or else made larger in 
diameter to transmit the same power as when kept free 
from oil. Some 117 of these clatches are in daily work at 
the Gun Factory, aud are applied to a variety of purposer, 
some of which are illustrated in this psper. 

A view of the gauge-room, Royal Gun Factory (Fig. 6), 
shows the method of driving the lathes and other machine 
tools which was introduced when the shop wss remodelled 
some four or five years ago. I have also some views 
of existing shops in which the old system of driving 
is still employed, so that anyone who wishes may be 
able to appreciate the simplicity of tbe later system as 
compared with the former. In the new arraogement the 
motor—a 15-h.p.—is attached to the wall, and drives the 
main shaft, which runs down the centre of the shop, by 
means of a belt at a point about midway in its length at a 
врева of 450 r.p m. ‘There is none of the usual counter- 
sbafting aud its multiplicity of belts; instead there ів one 
cone pulley over each macbiae, driving the machine in the 
usual manner with a belt. These cone pulleys are, how- 
ever, not carried on te main shafo, but on tubular bear- 
inge, through which the main shaft pxsses quite clear, while 
the bearings themselves are supported on brackets; the 
pull of the belt thus does not, come upon the shaft when 


the cone pulley is not running and the maohine is idle ; the 
cone pulley carries the armature of the clutch at one end 
of it, and against this end the electromsguet with its 
collecting rings is keyed or otherwise fixed to the shaft. 
The pins of the demagnetising rings enter holes in ite 
face, and keep this part of the apparatus in position. 
Very slight longitudinal play in its bearing is given to 
the cone pulley, and a slight bias is given to the belt 
drive, so that the tendency of the pulley is to run from the 
magnet when the latter is de-energised. It is found that by 
adopting this simple method no spring or otber device is 
required to keep the surface from contact or rubbing when 
the clutch is not in action. The extent to which frictional 
losses are reduced can be imsgined when it is explained 
that when the motor driving belt is thrown off and there is 
no current on the clutches, the main shaft can be revolved 
between the fingers. The switches used to actaate the 
clutches are of a selective type—tbhat is, when the current 
is off, a pull at the switch rope puts it on, and a second 
pull cats the current off again; this appears from practical 
experience to be more convenient than the ordinary belt- 
shifting method, in which two ropes are employed, one to 
put the power on and another one to cut it off. The base 
of the switch contaios a condenser to render the extra 
current innocuous on breaking the circuit. 

North East Shop.-—This is the most recent shop built in 
the Royal Gan Factory, and was designed with a view to 
electric driving. The work done in this shop is in connec- 
tion with the smaller kinds of guns and their mechanisms. 
It is a lofty building measuring 200ft. by 120ft., with the 
now common saw-tooth roof, and divided into four bays 
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running east and west. There ie a gallery running all 
round it for fitters and benchwork, offices, etc, and the 
large amount of glass makes it very light. Each bay is 
served by two eight-ton electric cranes. Altogether on 
the ground floor there are 85 machine tools, of which 
21 are separately motor driven, the other 62 being 
grouped and driven from one of tbe four main shafta 
which eerve tbe same number of bays. The method of 
driving these main shafts 200ft. long ie by means of а 
30-h.p. motor (Fig. 7) suspended from the girders and 
situated in the centre of the shaft, to each half of which it 
is coupled direct ; the speed of the shaft is 250 r p.m. 


(To be continued.) 


CORRESPONDENCE. 


Опе man's word is no man's word, 
Justice needs that both be heard." 


EXCESS PRESSURE RISES. 


Sim —In your issue of June 9, 1905, pp. 807 and 808, 
appears an interesting article as above. This subject is 
not treated upon in text-books, and is therefore of unusual 
interest. Could the writer give some data as to the 
Узе size and length of the water jet required to 
0 a given resistance.— Yours, etc, G. MARILLE. 


RESIGNATION OF THE WOOLWICH ELECTRICAL 
ENGINEER. 


We gave particulars of this case last week. The matter 
came before the Woolwich Borough Council on Thursday 
night, Nov. 16, and was reported in the Borough of Woolwich 
Gazette as follows : 


The General Purposes Committee reported receipt of a letter, 
dated Nov. 8, from Mr. J. B. Mitchell, resigning his appoint- 
ment under the Council as borough electrical engineer, to take 
effect on Feb. 16, and they recommended that the resignation 
be accepted. 

Councillor Widger entered his most serious protest against 
the most discreditable piece of business since the Council came 
into operation. The resignation, it seemed to him, was tanta- 
mount to dismissal. Some members of the committee had a 
spleen against the engineer, and the complaints had been sent to 
various councillors and not to the man direct. It was unfortunate 
that certain members attacked him personally. Mountains had 
been made out of molehills, and these individuals had been ready to 
jumpdownthethrostoftheengineeronthe slightest pretence. The 
man had to stand all blame and got no credit for anything. He 
understood the engineer was brought up in the mayor's parlour 
before three gentlemen and he was practically called upon to 
resign. Later on he was called upon by two of the gentlemen 
to resign. He refused, but wire-pulling took place, and a 
notice of motion came forward asking him to terminate his 
engsgement. He (the speaker) thought there would be some 
very serious charge, but he found none, and the only explana- 
tion was that it would be in the interests of the borough." 
That was the only reason he could find. The resolution passed 
in the Electricity Committee, then he sent in his resignation 
to the General Purposes Committee. In 1899 the Plum- 
stead Vestry appointed him electrical engineer, and he had 
made the Plumstead station what it is to-day. He con- 
sidered the station a model for the whole of London. 
Later on he had the Woolwich establishment placed on his 
responsibility, and he had an increase of £100 in his salary, 
which showed he was giving full satisfaction. The present 

Council were now going in for **rush without reason.” Three 
temporary servants had had to be retained at the last meeting 
of the committee. Instead of splitting up the work and calling 
in an accountant to do the work, or passing it to the proper 
department, the man was driven on the street— practically 
ruined, the man and bis family. He was bound to say he had 
not, perhaps, had all the loyalty from his staff which he should 
have had. His subordinates had been consulted instead of the 
head, with the consequence that the man was ridiculed. But 
he believed the majority of the staff were not disloyal, and, in 
fact, he had heard that some of them almost felt that they 
would resign. It was the most disgraceful and discreditable 
action the Council had done. 
Alderman Macnamara said that in committee he had given 
his reasons for moving the resolution which he moved at the 

Committe in respect to the official He now gave an account 


of what he alleged to be the oondition of affairs in the 
department. 

Councillor Syer said that those who had voted with Alderman 
Macnamara in the committee were ordered to do so. (A voice: 
„% Nonsense " and Hear, hear.) 

Councillor L. J. Jones said It was true that three of them did 
interview Mr. Mitchell, but he denied that that official had used 
the words attributed to him by Councillor Widger. Mr. Mitohell 
was not asked to resign; they were not driving him in any 
fashion, and wanted to place the matter before him kindly. 
They told him the end of the negotiations were in his hands. If 
he had a proposal, they were prepared to consider it. It was the 
very last thing in their minds to injure him in any way. The 
committee waited for an answer from Mr. Mitchell, and then 
at a meeting he said he had made up his mind to do nothing, 
The opposition to that recommendation was made simply 
because they did want to see the electrical department in the 
borough a success. But if it were a failure now, it should be 
made a success. 

Alderman Harper protested against the recommendation, 
and said he thought the Labour party should not have taken 
the case in their own hands, but should have consulted the 
chiefs of the minority. 

The recommendation was carried. 


PRIVATE BILLS AND PROVISIONAL ORDERS. 


Notices have appeared in the London Gazette of intended application 
for private Bills or provisional orders as follows: _. 


Electricity Supply.—The Northwood Electric Light and Power Oo. 
(аде, Scanmore, Harrow Weald, and Edgware), Kent Oollieries 
ited (Oompany’s Property), City of London Electric Lighting Qo. 
(Power to Supply Bailwsy, Navigation, Oanal, and other Oompanies), 
Barry U. D. O. (Extension of Time, Transfer) Uxbridge and District 
Electricity Supply Co. (various places in Middlesex, Buckingham- 
thire, and Hertford), Metropolitan Electric Supply (Extensions in 
Middlesex, Herts, Bucks, Be:ks, and Surrey), Gelligeer and Rhigos 
R. D. O. (District), National Provincial Electricity Оо. (Woodford, 
Essex), Stepuey B.O. (Supply in Bulk, etc.) Electrical Distribu- 
tion of Yorkshire Limited (Gomersal), National Provincial 


Electricity Oo. (Boston), Oounty of Durham Electrical Power 
Distribution (Ryton Urban District), ditto (Further Powers), 
ditto (Orook. Willington, Brandon, etc.) Ascot District 


Gas Оо. (Electrical Powers), Portland U. D. O. (Distriot), 
Crediton Gas Co. (Electricity Supply) Wants ge Engineering Оо. 
(Wantsge and District), Additions! Electric Power Supply Оо. 
(Huntingdon, Bedford, Herts, Middlesex. and London) ; Foote and 
Milne (Sunningdale and District), ditto (Macclesfield), Urban Electric 
Supply Oo. (Godalming Extension), Folkestone Electric Supply Oo. 
(Hythe and Sandgate). 


Power Companies, —Bhropshire, Worcestershire, and Staffordshire 
Electric Power Ov. (Extension of Area, eto.), Administrative County 
of London and District Power Oo. (Surrey, Essex, Kent, and adminis- 
trative county of London), South Wales Electrical Power Distribution 
Oo. (rearrangement, eto.). 


Tramways and Railways,—Oork City Railways and Wo:ke Co. 
(Cork), London Southern ‘Tramways Оо. (Lambeth and Оа nberwell), 
Newcastle-on-Tyne Corporation (Oity of Newcastle) Haslingden Oor- 
poration (Hasliogden and Walthamstow).  Rochdele Oorporation 
(Borough). Mersey Railway (Motorcars), North and South Shields 
Electric Railway (Extension) London County Oouncil (Blackfriars. 
eto.), Oxford Corporation (City of Oxford and Counties of Oxford and 
Berks), South Lancashire Tramways Co. (Extersion), Oldham and 
Saddleworth District Tramways (Abandonmen'), Empire Electric 
Light aud Pos er C». (Romford and District), Nottinghamshire and 
Derbyshire Tramways Oo. (Extension), London Outer Vircle Railway 
(Middlesex and Essex) Bury Oorporation (within aud without the 
borougb), Beker.street and Waterloo Railway (Various Powers), 
Metropolitan Railway (ditto), Middlesex C. O. (Ejgware-road), 
Altrincham U. D. C. (Revival of Powers). 


Light Railways —Manefield and District Light Railway Oo. 
(Manrfield, Sutt - u -in -Athfield, and Skegby). 


General Power Bills.—General Power Bills which include powers 
relating to electric light and tramways are also being promoted by the 
Newport Corporation, Corporation of London (Blackfriars and other 
Bridges), Todmorden Oorporation, Huddersfield Corporation, New 
Mills U. D. O., Hall Corporation, Manchester Corporation. 


PERSONAL. 


We regret to learn that Mr. G. A. Grindle, M. I. E. E., of the Chloride 
El:ctric«l Storage Qo., was one of the victims of the Hilda disaster. 

The Nelson Electricity Committee have appointed Mr. M. B. Henry, 
electrical engineer, Radcliffe, t» succeed Mr. W. Alan Fraser as 
borough electrical and tramways engineer, 

At the next meeting cf the Llanelly Urban District Ocuncil the 
Estates Committee will recommend that, subject to the sanction of the 
Local Gov-rpment Board of the proposed loan of 26,000 for electric 
lighting, Mr. J. O. Howell be appointed engineer and manager for the 
next five years at £200 per annum. 
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DUTIES AND FUNCTIONS OF LOCAL AUTHORITIES. 


This title is at the head of two articles by the Right 
Hon. Lord Avebury In the Standard on Mondsy and 
Tuesday last. Whatever emanates from the pen of Lord 
Avebury is worthy of all attention. These articles are 
followed by others which, drawing our conclusions from 
the one that has appeared on Battersea, will have no claims 
for consideration, and are not worthy of credence. The 
facts relating to Battersea are half truths, the conclusions 
drawn ridiculous, and the generalisations stupid. We are 
compelled to give our opinion in this manner, otherwise 
our general agreement with what Lord Avebury says 
might be taken to inclade the articles not due to that 
gentleman. Lord Avebury sete out once more the salient 
pointe that appeal to all those who consider the work of 
municipalities. Briefly, he tells us the local expendi- 
ture in 1868 was £36,000,000, in 1891-2 it was 
£76,000,000, in 1901-2 it was £144,000,000. Quoting 
Lord Stalbridge as to the rates paid by railways, in 1891 
the amount was £2,246,000, in 1903 it was £4,195,000— 
an increase of 100 per cent. In 1898 the rates and taxes 
of the Gaslight and Coke Company worked out at 2˙51d. 
per 1,000ft. of gas, in 1903 they worked out at 5'29d. per 
1,000ft. of gas; the totale being respectively £220,000 and 
£289,000. The outstanding loans of local authorities in 
England and Wales have risen in ten years £155,000,000, 
and amounted in 1903 to over £370,000,000. Lord 
Avebury contends that under the new departure local 
authorities undertake many functions which used to be 
left and had better be left to private enterprise. He gives 
as the principal objections to the new departure: 

1. That it will involve an immense increase in the 

municipal debt. 

2. As there will not be the same stimulus to economy 
and attention, there will be a great probability, not 
to say certainty, that one of two things will happen— 
either there will be a loss, or the service will cost 
more. 

3. The legitimate functions and duties of our munici- 
palities are already enough, if not more than 
enough, to tax all their energies and fill up all 
their time. 

4. In some cases the municipalities will defeat the very 
object they have in view. 

5. It will involve municipalities in labour disputes. 

6. It involves the creation of monopolies. 

7. It is a serlous check to industry, invention, and 
discovery. 

These objections, as we say, are not new, We have at 
various times diseussed them, but it is well to have them 
tabulated, and rediscussed. We are afraid we cannot, in 
some cases, accept the inferences to be drawn from the 
various statements as proof for the old as agalust the new 
departure. Each objection is considered, and, while 
generally in accord, we do not think some of the con- 
clusions of any strength in the controversy. Lord 
Avebury, as, indeed, do all the supporters of certain com- 
panies, assumes that municipalities are almost criminal 
culprits as regards depreciation, obsolescence, etc, yet 
when the accounts of these very companies come to be 
examined it is doubtful if a single one of them, much 
less any half-dozen, provide to one-half the amount for 
these things that any single municipality in its ordinary 
working year does. The reference to Brighton has but a 
remote bearing on the subject, that to Cardiff contains a 
principle, though the item relating to reserve is unimportant. 
Before we can accept the point relative to reserve, we must 
come to an understanding about definitions. Cardiff, like 


THE ELECTRICAL ENGINEER, NOVEMBER 24, 19065. 


all other municipalities, pays interest and has to provide a 
sinking fand, its upkeep is provided out of revenue, and 
so on, all to be considered when speaking of reserve. 
The point referring to rating is of great importance. The 
making of a paper profit by any system of undercharging 
is wrong, and in every case rating must stand in a 
prominent position. Assume that the undertaking is 
conducted in every respect as Lord Avebury would 
have it conducted except in the matter of rating. 
Assume, farther, that the whole capital involved is found 
within the four borders of the constituency. The interest 
upon capital in usual business transactions is really 
paid by users—that is, by purchase of goods—and the 
selling price is settled with due regard to this point. In 
trade we may take it that interest and dividende are 
synonymous terms; interest is not necessarily fixed. It 
is fixed or eonstant as regards municipalities, hence the 
selling price should include this constant charge. Further, 
the coat of production must be included in the selling 
price. Lower or higher rating bears on cost of produc- 
tion, and if it should happen that the rating is lower than 
it ought to be and the price is fixed for normal conditions, 
profits are inflated. If buyers are given the benefit of 
lower coat, they will not have any right to complain. In 
the case of a municipality, the ordinary ratepayer may 
have to make up a deficiency of rates caused by the too low 
rating of the municipal andertaking. On the other hand, 
the buyer may be muloted by too high a rating ; but under 
any circumstances the town finances, as town finances, 
suffer by too low a rating, and the deficiency has to be 
made up by somebody ; if not by users by other ratepayers. 


CURRENT PHILOSOPHY. 


I was on shift. I often am. The tramway load bobbed 
up and down like a plump excursionist having a dip at 
Blackpool. I sat on the handrail of the switchboard and 
mused. I often do. ‘Electricity is life,” I said. Just 
then the machine circuit breaker came out with a bang. 
I took no notice—why should I? The big rotary hummed 
happily with nothing to do, and I mused on. “All the 
world's a power scheme, and all the men and women in it 
merely bits of it—dynamos, motors, transformers, switches, 
fuses, fittings, feeders, distributors, cars, and what not. 
Somemen are born armatures. They spend their lives 
whirling in a given set of ciroumstanoos—a social field, 
cutting their lines in unpleasant places, and turning out 
energy to be sold at a profit—for whom? Some others 
standing aloof, doing no whirling, are shunts—merely by 
virtue of juxtaposition inciting others to work—directors, 
chiefs, managers. I ought to have been a shunt. I used 
to think I was an ornamental fitting, but that notion was 
soon knocked out of me. My respected governor held up 
the mirror to my astonished eyes, set up a revolving field 
around me, and off I went. I discovered I was only a 
rotor. He, my governor, spelis it with two ‘t's.’ He is an 
unpleasant man. When dealing with me he says he isa 
booster, The very thought of him excites all my back 
E.M F., but, like an opposition coll in a tripping device, I'm 
no use till he’s switched off. Some men, a are trans- 
formers, and they are useful men. They take all the high- 

ressure ideas they can hold, and turn out comfortable 
ow-pressure stoff that does what's wanted in the most 
efficient way. All engineers are transformers. They get 
ideas at high pressure from the professors at the institutes, 
run them round a few colls inside themselves somewhere, 
and hand out (after patenting) arrangements to do all 
sorte of thin king, warming, lighting, tram-driving, 
wheel-turning. Though it is well that they shouldn't 
forget that they are no use without the high-pressure notions 
of the professors. And the professors should remember 
that without their transformers they are merely dangerous 
mantraps for unsuspecting non-technical inquirers, Come 
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to think of, it we аге, most of us, transformers and spend 
our days turning our brains into bread-and-butter. Some 
men are recording voltmeters; they are always measuring 
the value of their fellows, and they always read low. One 
man I know acts as a synchronising panel to all his friends. 
If you get out of step with life, you go along to him and 
he soon puts you in phase, and you can take your full 
load. What is a policeman but a copper conductor ? 
And what is ——” Jast then the overhead linesman 
came in. ‘Wot O,“ he said, "I have just pulled off 
a double on the Lincoln and the Grand National.” 
Then, I said, regarding him sternly, “ you are a double 
pull-off.” He was just beginning to smile when the 
chief came up the stairs three at a time, and jambed in the 
circuit breaker. He whisked round savagely, said the trams 
had been stopped for half an hour, and wanted to know 
what the —— (he did ded, I was thinking about. I 

calmly on him for a brief moment and said, Sir, 


you are merely a brush discharge. You fill the atmosphere 
with ozone." *''Discharge am I, you young puppy ! en 
I atart off by discharging you.” And so he switched me 


off through a non-inductive resistance (a week's salary). 
There was no spark, and if anybody wante a tramway 
charge engineer they will please apply to Worm. 


FORTHCOMING EVENTS 


FRIDAY, Nov. 24. 

North-East Coast Institution of Shipbuilders and Engineers. 
At 7.30 pm., first annual meeting (in the Lit. and Phil, Society, 
Newoc:stle-on- Tyne). 

Society.—At 5 p.m., '' The Dielectric Strength of Air," by 
Mr. A. Rassell: '* On the Electrical Oonduotivity of Flames 
5 Salt Vapeurs for Repidly Alternating Current,” by Dr. 
Н. A. Wilson; Oa the Lateral Vibration of Loaded ard 
Unloaded Bars,” by Mr. J. M: rrow. 

Engineering Standards Committee.—At 11 a.m., conference cf 
gluw ‘amp makers at Iostiwu ion of Civil Eogineers. 

Institution of Electrical Engineers (Manchester Students 
Section).—At 7.50 p.m., address by Mr. J. Swinburne, M. I. E. E. 

SaATURDAY, Nov. 25. 

Iustitution of Electrical Engineers (Students’ Section).— At 
10 a.m., visit to tube tunnelling works. 

Electrical Trades Union. —Àt 8 p. m., smoking concert (60, Farring- 


don · ata eet). 
R. E. V. (Electrical Engineering Section) —At 7 p. m., ann ue! 
regimental dinner, Oaté Monioo. 


Monpay, Nov. 27. 
Society of Arta. —At 8 p. m., Cantor Lecture (I.). The Messurement 
of High-Frequency Ourrents and Electric Waves, by Dr. J. A. 


Fleming. 
Turspay, Nov. 28. 


Institution of Civil Engineers.—At 8 p. m., Waterways in Great 
Britain,” by Mr. J. A. Saner, M I.O. E.; The Steam-Tarbine,” 
by the Hon. О. A. Parsons, O. B., LL. D., F. R. S., and Mr. G. G. 
Stoney, M. I. O. E. 

Institution of Electrical Engineers (Manchester Local 

Section), —'' Theoretical Considerations of Feeder Systems," bv 

Dr. W. G. Rhodes, M. I. E. K; Street Oable Systems,” by 

Mr. S. J. Watson, M. I. E. E. 


WEDNESDAY, Nov. 29. 


Institution of Electrical Engineers (Students! Soction) —At 
uu рш. (st 92, Victoria-street), ‘‘ Automatic Train Oontrol," by 
Trust. 


of Arts —At 8 p. m., The British Association in South 
Africa,” by Sir W. H. Preece, K. O. B., F. R. . 
FRIDAY, Dec. 1. 

Institution of Civil Engineers (Students’ Sectien).—At 8 p. m., 
' Au Installation for the Bacterial Treatment of Sewage at 
Neath,” by Mr. W. L. Jenkins. 

North-East Coast Institution of Engineers and Shipbuilders.— 
hace ee А at 7 p.m., annual dinner (Westgate Assembly 

ms). 


Rontgen Society.— Deo. 4, lecture by Mr. J. Butler Burke. 
Institution of Electrical Esgineers,—Dec, 8, annual dinner at 
Houl Cecil. 

Institution of Electrical Engineers (Manchester Section 
1 8 ata B of Existing Steam Railways, by Mr. 
. H. M. Parr. 


Institution of Sanitary Engineers, —Dec. 13, dinner at Holborn 
Restaurant. 


Deo, 16, visit to works of 


Junior Institution of Bagineers 
Messrs, Johnson and Phillips at Charlton. 
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SUB-TARGET RIFLE. 


It is appropriate at a time when the nation is being 
roused to the importance of rifle shooting and the provision 
of more facilities for instruction that attention should be 
called to the sub-target rifle, invented by Mr. Henry Have- 
lock Cummings, of Boston, Mass. The principle of this 
rifle may be explained with the aid of the accompanying 
illustrations. It will be seen that a strong and heavy 
upright pillar supports in any position required for 
shooting—standing, kneeling, or prone—a substantial tube. 
Above this tube there is placed a delicate rod capable of 
radial movement in all directions. At the forward extremity 
of the rod a needle point is fixed, and in a little grooved 
frame a small card target, about the sizə of a visiting card, 
is placed. That is the sub-target. The objective target 
is an ordinary target, placed preferably 20 yards away, 
which is ringed to proper dimensions to appear the size of 
a standard target at any desired distance, ssy 200 or 500 
yards. An ordinary rifle is used for taking aim, being very 
ingeniously connected to the machine. For this purpose a 
carriage is provided, to which the rifle is attached. The 
carriage is mounted on ball bearings, and is connected to a 
steel radial arm swung on a four-point universal joint on 
the tube, which is called the “ head” of the machine. This 
arm moves coincidentally with the line of sight along the 
rifle barrel, and transfers its gyrations, through an ingenious 
ball differential movement, to the scoring needle. 

The weight of the parts attaching the rifle to the instru- 
ment is exactly balanced by the weight of the counter- 
poised ball seen in the illustrations, so that the marksman 
has only the weight of the rifle to support, and sufficient 
freedom of movement is given to allow of the rifle beiog 
aimed off the target in any direction. The relation of the 
objective target 20 yards атау and tbe sub-target on tbe 
machine itself is determined by calculation of angles, but to 
allow for variations in eyesight, or constant peculiarities 
of aiming, the tube (“ head) may be adjusted both 
vertically 


the rifle cocked, and the marksman aims at the objective 
target and pulls the trigger. On the tiny sub-target 
every movement of the rifle ie indicated by the delicate 
pointer until at the pulling of the trigger the car darte 
forward and takes the impress of the needle, exactly corre- 
sponding to the aim on the objective target. 
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n J. сым King's Prize Wipner, 1905, using Sub-Target Rifle. 
The little sub-target is electrically actuated. There is a 


and horizontally by means of screws. These | dry battery in the pillar, and the tube, or " head," con- 
variations from the normal are recorded on two dials, one | tains a 


powerfal magnet, the armature of which impels 


corresponding to degrees of elevation on the back sight, the target on to the needle when the circuit is closed. 


Details of Carriage " aud Head,” Sub-Target Rifle. 


and tbe other to lateral movement for windage. In 
using the machine the marksman may first sight 
the rifle with the radial arm locked, so that if 
any adjustments are necessary to get the sights pro- 
perly aligned on the buli’s eye these adjustments can 
be made. Satisfied ag to that, the radial arm is released, 


This closing of the circuit results from pulling the 
trigger, a block of metal being placed within the 
breech of the rifle, to which is fitted mechaniem 
for the purpose. Within this metal block is a 
cylinder parallel to the chamber, and at the forward end of 
it ig а steel plunger resting upon the upper one of two 
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platinum-tipped phosphor-bronze plates. When the trigger 
is pulled, the firing pin drives a piston through the 
cylinder and compresses the air in it in such a way that the 
steel plunger is caused to bring the two phosphor-bronze 
plates in contact and close the electric circuit. This pro- 
cess of air compression, in lieu of a more direct action, is 
adopted to delay the impress of the needle on the sub- 
target, until a slight jutervsl of time bas elapsed, to corre- 
spond with the period occupied by the movement of the 
firing pin, the ignition of the charge, and the travel of the 
bullet up the barrel. There can be used, if desired, a blank 
cartridge in the rifle, but as the apparatus i« designed for 
aiming, not for shooting, this serves no purpose beyond 
that of accustoming the user to the noise of the discharge. 
Windage allowance can be taught by the instractor pur- 
posely deflecting thé apparatus from ite normal direction, 
with the sid of a lateral adjustment lever. ; 

Thus there is nothing of tbe “exbibition-toy " character 
about this sub-target rifle. On the contrary, it is an 
invention of great practical ntility, at once overcoming the 
difficulty with regard to sites for ranges, and simplitying 
the work of instruction to a remarkable degree. There 
are thousands of would-be marksmen who lack the 
time necessary to attain proficiency under the old con- 
ditions, but the sub-target rifle provides the means 
for changing all that. It even makes instruction at bome 
& possibility, and for use in schools should prove invalusble 
In the United States and Canada it has been widely adopted, 
and is also used in H.M. Navy and Army. But its sale is by 
no means limited to the services and schools ; it bas a much 
wider field, and will, no doubt, do more to effect the end 
which Lord Roberts has in view than all the talk in the 
world. Readers interested might do worse than call on 
the Wilkinson Sword Company, Limited, 27, Pall-mall, 
London, S.W., where the sub-target rifle may be inspected. 


NEWCASTLE LOCAL SECTION OF THE INSTITUTION 
OF ELECTRICAL ENGINEERS. 


Inaugural Address by the Chairman,* 
W. M. THORNTON, DSC, MENG, MEMBER. 


81. THE ScrENCE AND ART OF ENGINEERING. 
829. THE EDUCATION OF AN ENGINEER. 

§ 3. RESEARCH, A Goob INVESTMENT. 

§ 4. RESEARCH AND PRACTICE. 


5 1. In that distant time, a thousand yers or so before the 
nvention—by Hero—of the steam-turbine, the most interesting 
study for man was man. What problems there were then of sclence 
and of art centred upon him as one engaged in a struggle with 
the great unknown forces of the material world. Our present 
knowledge of these would seem to those old-time thinkers super- 
human, but the fact remains, though it is apt to be forgotten, 
that the true interest of it all is still in its relation to man. 
The wisdom and skill which are able to direct these forces of 
Nature on a large scale form now our wide profession of engi- 
neering, well described by Sir Oliver Lodge as ‘‘ Half science, 
half art." The science of this is a compound of mechanics, 
physics, mathematics, and chemistry ; the art that skill in the 
arrangement of materials which enables structural, mechanical, 
or electrical work to be carried out with the greatest efficiency 
and economy combined. 

In spite of the fascination which problems of science or 
difficulties of art possess in themselves, they must always be 
for the few. There is still a wider personal interest in the men 
who work at them, and more in those who are preparing to take 
them up asa life work. I propose, therefore, to deal first with 
a few points bearing on the training of students or pupils for 
the profession of engineering. 

Before the Industria] Revolution and the rise of the concep- 
tion of free competition as an ideal, the craftsman was both 
designer and worker. In the process of time the truly creative 
side of engineering was seperated out, and is located now in 
design-room, drawing office, and study ; and since it is the object 
of the newer school to reduce the responsible thinking of work- 
men to a minimum, this separation must ever inorease. In my 
works days, for example, engine-fitters as a class looked down 
upon turners as machine men"; now, by the increasing use 
of steam-turbines and milling devices, this is slowly changing, 
and soon the greatest manipulative art will be that of knowing 
when to stop. 

On the other hand, knowledge of natural phenomena, or 
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science in its broad sense, becomes daily more necessary. Eh 
newly-discovered property of matter is at once pressed into 
service, and it is the rapidity with which this has been done 
that gives to electrical engineering the attraction which it has 
for the lay mind. Those branches of engineering are most 
interesting which deal with the transport of human life. The 
deep sense of responsibility felt by every bridge and harbour 
builder extends to the naval architect, and in a less degree to 
the marine and locomotive engineer. Electrical engineering 
compared with these is yet *'in its infancy," but when one 
considers the extreme importance of the eleotrio telegraph and 
telephone, the transformation of the conditions of urban life by 
the electrio car, or the abssnce of products of combustion in 
living-rooms, the results to humanity are already great. 

In every branch of engineering there are three distinct 
classes—proprietors, executive staff, and workmen—-each of 
which requires suitable training. The difference between that of 
the first two and the last isthata knowledge of the physical laws 
of Nature is essential for the former, and is to be gained best 
by a special preparatory education. For the latter a knowledge 
of a few properties of matter is sufficient to. be gained during 
the practice of the trade. With the training of the artisan 
I do not propose to deal. His work may be regarded as 
purely an art, and is handed on through the ages by 
personal transmission from man to man. There is a 
transition stage between workman aud designer found in the 
lower orders of draughtsmep. For all practical purposes they 
may be classed as artisans—they have received the same school 
training, and their knowledge of first principles is much the 
same. Every opportunity is now given for talented boya to rise 
in any olass, and the educational systems of German and 
America are good examples of how this may be done well. These 
countries recognised, one seventy, the other thirty years ago, the 
value of training those whose industry requires either advanced 
technical knowledge or power of adaptability. The slower 
movement of our industries relative to theirs has given rise to 
much anxious thought and to the Mosely Commission. The 
result has been to emphasise the importance of having a highly 
skilled staff to carry out new ideas, the work goes on with so 
much more ease and certainty. There is no doubt that English 
manufacturers know their work as well as any in the world, but 
it is a good thing to have a large body of trained subordinates 
with ideas of their own and eager to have the chance of seeing 
them carried out. There are as yet few of this class in England 
compared with Germany and America, and I believe that this 
has been one cause of weakness. 

8 2. It may be well to consider shortly the course of training 
which experience has shown to produce good results. One can 
assume that a boy desiring to become an engineer of the better 
Sort has been to a good secondary school, and that he leaves at 
the age of seventeen. He should then have an adequate know- 
ledge of his own language and at least another (French or 
German by preference), the elements of Eaclidian and co-ordinate 
geometry, algebra to the binomial theorem, trigonometry to 
solution of triangles, mechanics of a sound, descriptive kind, 
and a little chemistry and physics. This is not much to ask, 
for there are to my knowledge schools where this standard is 
reached without detriment to a general education, by boys who, 
in view of an industrial career, have been wisely directed. 
Those who have not been able with ordinary effort to attain to 
this moderate standard should be given the choice of another 
career. Classical scholarship can iu the future only be afforded 
or attained by schoolmasters or men of leisure. There is 
certainly no greater handicap to a boy entering an engineering 
career than an education on the classical side of any public or 
secondary school. The pupil should, while his school work is 
fresh, be required to take the entrance examination at some 
university where engineering is taught, and this should be 
regarded as the finishing point of his school life. 

One enters now upon debatable ground. Is it better to go 
straight from school into the works or to college? A boy fresh 
from school rapidly absorbs the spirit of the place in which he 
lives. If he is in the shops and left to himself, it is a fact that 
he soon takes the workman's view, and may learn to regard 
foremen and managers as, in a sense, his natural enemy. The 
effect is, however, more far-reaching. It has the tendency to 
set his future thinking on a lower mental plane. To have large 
interests and a wide outlook cannot be too early impressed upon 
& plastic mind, and the workman's view, judging by his talk, 
lacks both of these. This can, of course, be corrected by wise 
home influence, but the necessity for direction is not always 
seen. There are manufacturers who prefer to have a boy 
straight from school, and it may in many oases be more to 
their interest, but no desire for cheap labour, or material to 
mould in any particular direction, should take precedence of 
the highest national efficiency. I thought once, probably guided 
by own experience, that it was well to have works before 
college—one knows what one ought to know so much better— 
but after many years of close contact with students of both kinds 
I have come to think that, on the whole, the gain in works’ 
knowledge, and stimulus, is, more than counterbalanced by the 
loss of clear thinking and recognition of firat principles which 
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prove so valuable later. In addition to this, a boy serving an 
apprenticeship first rarely has a chance of showing ability 
within three or four years; his lack of kuowledge keeps him 
back, whilst one somewhat older and familiar with the principles 
and more important constructional details of the work has often 
an early opportunity to make a name as a keen and reliable 
fellow, provided that he enters the works with an open mind 
and is stil willing to learn. There is another reason why 
college should directly follow school. If it is true that the 
latter is a miniature world, it is etill more true of a university, 
and in this respect our non-residential colleges are closer to 
the conditions of after life than cloistered Oxford or Cambridge. 
There is по рм where the strenyous life, mental and physical, 
may be lived more fully than here. 

All colleges which provide a three or four years’ course in 
engineering insist on a sound knowledge of the elements of 
mathematics, physics, and chemistry. The first year is, there- 
fore, almost entirely occupied with learning or revising these, 
a few descriptive classes or a little geometrical drawing Being 
added for stimulus. If possible, mathematics should be con- 
tinued through all three years. The power of facile thinking 
with abstract quantities, though it may rarely have direct expres- 
sion in after life, is of immense service to engineers. The 
more advanoed lawa of heat and elasticlty and electricity, and 
the simpler quantitative and more advanced desoriptive treat- 
ment of technical subjects will form the seoond year’s course. 
That of the third year is entirely technical, and of such an 
order that a student should have little difficulty on ite com- 
pletion in judging for himself the significance of any new 
suggestion or advance in practice or theory. A fourth year 
may well be occupied in experimental work on new ideas. 

Technical or ** bread ” subjects, as the Germana call them, 
have only within this last year been recognised by Government 
as having educational value, and the rise of the demand for 
higher technical education is an interesting study. It is a well- 
known fact in the history of education that A new standard or 
fresh subject of education is impossible without the strong 
impulse of svolal or professional interest.“ About forty years 
ago there was, as an outcome of the democratic ideas at work in 
Eogland during the earlier part of the century, a general desire 
for a national system of edacation. This was the strong social 
impulse which resulted in the Education Act of 1870. The 
necessity for higher education was soon after felt, and the rise 
of the university college movement began ; but from that da 
to this technical subjects have been regarded elther as self. 
supporting or unworthy of support. I suppose any use of 
public money for that p would have savoured of 
class legislation, but without the strong backing of professional 
interests, medical, engineering, or chemical, university colleges 
would long ago have degenerated into high schools. 

Civic patriotism has played a large part in the development of 
the larger educational ideals. In Liverpool there are twenty-five 
departments in the University, each endowed with £10,000. 
Manchester, Birmingham, Leeds, and Sheffield can all show like 
resulte. We are rather isolated here in Newcaatle, but we shall no 
doubt in time feel the wave from the centre of activity further 
south. Perhaps we are stunned by the shock caused by Mr. 
Carnegie's gift of £2,000,000 to Scotland. Since 1870 the growth 
of industry upon Tyneside has been phenomenal Thousands 
have made fortunes, millions have been employed. The great 
coal industry, wi'h its connected shipping interests, rests on a 
substratum of efficient technical knowledge. Shipbuilding aud 
all branches of engineering are to be found here in highest 
activity, and it is not too much to say that Tyneside owes an 
appreciable share of its success to the high standard of training 
maintained by this college throughout the last thirty-four years. 
Notwithstanding this, we have no permanent endowment for 
any one of our twenty departments. 

$ 3. The most rapid and fruitfal return for endowment is in 
the field of research. It is now generally agreed that the 
function of a university establishment is both to teach and to 
extend the boundaries of knowledge. Scientific research falls 
under two heads. There is, on the one hand, that close study of 
facts more or less known in order that acourate information 
may be had for industrial purposes. This is embodied in the 
National Physical Laboratory, which, being supported by public 
fuods, directs its attention to work of immediate industrial 
value. On the other hand, there is speculative search into the 
unknown on lines suggested by unique chains of thought, arising 
from new observations or strong co-ordinated thinking. Work 
of this latter kind cannot be undertaken to order. There are 
times of inventive activity in which ideas come rapidly. Then 
follows the patient experimental search for truth where so many 
fall out. Now if it is to oome at all, a time of speculative 
activity almost inevitably follows the completion of a university 
course, and, it may be, the taking of a degree. It is then that 
encouragement and, perhaps pecuniary help are of vital import- 
anoe to à young student. He should have the opportunity of 
seeing how to carry out ideas by watching or helpiog in the 
research work of his professor, and the advantage is mutual. 


* W. H. Woodward, Erasmus Concerning Education,” p. 85, 


The enthusiasm of a pupil is the most refreshing thing that can 
come into the life of a teacher, and the friendship or sympathy 
of the elder man is always greatly prized by the younger. After 
all, in the light of the immense unknown, the difference between 
teacher and taught ls very small It is only the case of one 
student a little in advance helping another along the same road. 

There is in connection with experimenta] research a disregard 
by many, though not all, manufacturers of much 8 
material, We take our young engineers from oollege and 
put them for years to routine work which untrained men do as 
well or better, and are disappointed that they do not show 
striking results, forgetting that two things are necessary to 

rogress—the man and the opportunity. Medical and engineer- 
fig students are of much the same calibre, and I the former 
are given the opportunity for experiment—under guidance— 
immediately on graduation. I would suggest that men with a 
first-class college record should, inst of being treated as 
beginners, be taken into the confidential departments, design 
or test room, and set to work on new things, at first under 
supervision. Of course if there are no new things to work at, 
the industry is stationary or retrograde. They say no man 
becomes a good glass-blower until he has broken 101Ь. of glass 
in the process of learning. There should also be some similar 
allowance made for crude ideas in engineering—say, ten pounds 
sterling. Fuses cover a multitude of sins in the test-room, and 
it would take a good deal of work to reach this limit. One result 
of college training is to produce a large crop of ideas more or 
less crude out of which finished articles may emerge. Ina large 
industrial centre where there is, as here, close relationship 
between college and works, I would suggest that where there 
are not men and instruments available in the no 
students should be lent occasionally to do a week's work —say, 
with an oscillograph on wave forms, or on the effects of 
armature reaction, or in studying interpolar induction or 
commutation in special cases. 

§ 4. The interdependense of science and industry has been a 
fruitful theme for a hundred years. I do not think it too much 
to say that all the machines which grow to great size and power 
begin as little more than toys in the inventor's workshop. 
The first Parsons turbine, and oertainly Faraday's original 
device for producing electromagnetic rotation, are small 
enough beside a 10,000-kw. set. One never knows to where an 
experiment a little off the beaten track will lead. I have 
recently had a good example of this, on a small scale, which 
may be of interest to you. Some years ago I made a few 
experiments upon bacteria, working mostly with typhoid germs 
on account of their sensitiveneas. During these I found that М. 
Lortet had discovered what I was looking for, that alternating 
currents cause them to orientate and place themselves along 
the lines of flow, but he failed to find any effect with direct 
currents. Asa matter of fact bacteria of all kinds, living or 
dead, orientate in the same way under either direob or alter- 
nating electrification. 

On thinking over the cause of this, it was found that the 
movement depended entirely upon the relative conductivity of 
the organism and the surrounding liquid. So that the former 
behaves ав а rod of iron in a magnetic field, or one of a dielectric 
in an electrostatic field, the same laws governing lines of stress 
or steady flow whether of electricity, magnetism, heat, or liquids. 
In searching for the cause I found that glass orientates in oil, but 
not in water, and that carbonised silk filaments are very senai- 
tive in either. Some time after I wished to design an apparatus 
to indicate the state of charge on cables, in order to see whether 
they were safe to handle. The simple electroscope was first 
thought of, but rejected as not mechanically strong enough to 
be placed in a platelayer’s hands. It then occurred that one 
might use the same thing on a small scale, observing the move- 
ment in a kind of linen-tester's microscope. On trying this I 
noticed a small spark pass between two particles of carbon sus- 
pended in oil, and the idea at once came, why not look for the 
sparks? In 10 minutes or so after this the first ‘‘ voltascope ” 
was made and tried on a 2,000-volt circuit, and a little while 
later on 20,000 volts. The instrament as it is now made 
consists of a glass tube containing oil and short fine 
carbon rods. Contact is made across the mains through a 
heavily-insulated wire having an ebonite or fibre handle with 
sharp steel points to get good contact. It works equally well 
with direob and alternating currents, and in any position. As 
soon as contact is made the carbon filaments become polarised 
and form an irregular chain, along which a small current passes, 
jumping across minute gaps between the particles, and so 
forming sparks which are instantly extinguished by the oil, 
their constant appearance and extinction giving the tube the 
effect of scintillation. 

It is a far cry from bacteria to an electric life-saving device, 
but the same line of thought led further to the invention of the 
high-tension voltmeter shown. So far as I know, this differs from 
other forms in the use of a dielectric needle or quadrant. A 
short ellipsoid of paraffin or sealing wax is suspended by a fine 
silk or quartz thread between brass plates, contained in a glass 
globe about 150m. diameter. Theory indicates that the torque 
on the suspension is proportional to the square of the voltage, 
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and this is found to be experimentally true. One uses the 
instrument in the same way as a Siemens dynamometer or the 
Ayrton-Mather voltmeter of the same type. The ellipsoid is 
brought toa balanced position between stops by rotating the 
torsion head. The lowest voltage to which it is sensitive is 
about 500, and I have used it to measure spark-gap voltage 
up to 100,000. Since specific inductive capacity varies with 
uenoy, а simple correction must be applied for this. 

here is a still further extension of the same theme. One can 
measure the permeability of iron by the torque on a long 
ellipsoid suspended in a magnetic field, and in the same manner 
one can determine by this instrument the dielectric constants 
of all solids, liquids, or gases when a litre of the latter can be 
obtained. The effect is a function of the relative permettivities 
of ellipsoid and medium, and a comparative series may be 
readily formed and checked by reference to air. The faot 
that the results are comparative, and that the zero position of 
the moving system is the same for all, enables one to work with 
considerable accuracy. The ellipsoids must be made very care- 
fully. Messrs. Hilger can be relied on to do this. 

These examples, given for what they are worth, serve to 
show that a little research with a microscope may lead to results 
quite unthought of at the time in an entirely different subject 
and on a different scale. The microscope might be much more 
used in electrical engineering than ic is at present, if, indeed, 
it is used at all. We know now that the permeability of iron 
depends upon the size and distribution of the crystals of carbide 
of iron in the metal, and that these are changed by the heat 
treatment this has received. Why should we not estimate 
permeability by polishing a surface on the metal, observing it 
through a microscope, and, if necessary, photographing it. 
After a time, by collecting a set of standards, the quality of 
any specimen might be assigned in a few minutes by inspection. 
We have timber merchants selecting wood by inspection of the 
grain ; why not makers of machines selecting magnetic iron and 

uiring ironmakers, when quoting, to send a micro-photo- 
graph of the material ? 

o out research work with any chanoe of achieving a 
definite advance, there must be sound preliminary t , and 
thus we return to the first theme of education for those who 
will be in a position to do or direct it. There are, we may be 
sure, hidden in the future, advances in science and practice 
fully as great as those which we have inherited and which have 
come to pass in our day. They will come by long and patient 
search in workshop, laboratory, and study by those men who 
are, a8 it were, the growing points of science, thrusting down 
into fresh, dark, fruitful soil the roots by which the spreading 
tree of human knowledge is upheld. 


MANCHESTER SECTION OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS. 


Chairman's Address. 
BY S, L, PEARCE, M.IE E. 


Gentlemen, —My first duty on taking the chair this evening 
is to express to you my sincere thanks for the honour you have 
done me in electing me the chairman of the Manchester Local 
Section of the Irstitution of Electrical Engineers for the 
present session, and to further express my sense of the respon- 
sibility placed upon me during the occupancy of a position that 
has been filled by the most eminent electrical engineers in this 
centre, under whom this section has risen year by year until it 
now holds the first rank amongst the provincial branches of the 
parent Institution. However inadequate my qualifications for 
the position may be, I am sure that the hearty co-operation of 
the committee and all members of the section will be extended 
to me in my endeavour to emulate the work of my predecessors 
and sucoessfully discharge the duties of the chair. 

It is gratifying to be able to chronicle a steady increase in the 
membership of the section, which now numbers 84 members, 
212 associate members, 149 associates, and 313 students. The 
sucoess which has attended the formation of the studente’ section 
deserves special mention, and the movement will increasingly 
prove a boon to the younger members of the profession and a 
source of strength to the section generally. It may not be out 
of place this evening, at the opening meeting of our session, if 
I proffer a few remarks to the younger members present before 
dealing with the main subjects of this address. The power of 
this country to maintain or to improve ita status in the elec- 
trical engineering world in the fature depends largely on the 
Students of to-day, and the use of present-day opportunities. 
It is not my intention to discuss this evening what are the 
essentials of an adequate training for an eleotrieal engineer, or 
as to whether the perlod of praotical work should precede the 
college training, or vice versá, or whether both should run 
concurrently. No doubt many of you have had, or are having 
the benefit of, sufficient technical training, and have acquired a 
general knowledge of many subjects allied more particularly to 
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eleotrical work, but this much needs emphasising to-day, that 
much of the benefit so derived will be lost unless you see to ib 
that it hasa practical application. Mere text-book science will not 
alone suffice for the student to-day, and when the problems of 
what has been termed heavy electrical engineering are so 
much to the fore, it is of more and more importance that a 
ractical knowledge of the mechanical side should be acquired. 
here are many branches in the profession open, but you cannot 
hope to become a specialist in each. A man who runs a supply 
undertaking is not usually an expert in dynamo or motor design, 
nor is he expeoted to be. all means acquire a general 
knowledge of the progress that is being made in the various 
branches of electrical engineering, and keep abreast of the 
times, but do not attempt to specialise in each. The meetings 
of your section, if fully taken advantage of, will certainly prove 
of great value as a means of exchanging ideas and gaining 
experience in the preparation and discussion of papers. It has 
been stated that “the power of putting ideas on paper is that 
which differentiates an engineer from an able mechanic.” 
Certainly the preparation of an article or a рарег will 
forco you to think out a question for yourself, and 
enable you to come to definite conclusions, thereby gaining 
confidence. I have no doubt that the session on which 
you are entering will, in the value of те рарете to be con- 
vributed, and in the interest thereby aroused, be a thorbughly 
successful one, aud I trust every student will do hls utfaost to 
advance the interests of the section. | 

It is customary for the chairman of an institution such as this 
to deal in his presidential address with that branch of the work 
with which he is more intimately connected, or to survey the 
general progress of electrical science and works throughout the 
world. The former «f these subjects was ably dealt with by my 
predecessor last year in his comparisons between British and 
American practice, so that one subject is removed from the list 
to choose from. The second subject requires a far wider know- 
ledge and a far abler pen than mine to deal with, so I pro 

to briefly touch on some few of the recent advances made in 
electrical work generally, and incidentally to indicate some of 
the problems that yet await solution. The past year has not 
produced any revolutionary changes in the sphere of electric 
lighting, but, spurred on by the competition fron the 
gas industry, improvements have been made which tend 
to the cheaper production of light. The Nernst 
lamp has been more extensively adopted for inside light- 
ing, and in many cases has been able to successfully 
compete for side street lighting with the incandescent 
mantle. The original form of this lamp, known as the “А” 
type, with vertical glower, up to quite recently proved the most 
satisfactory, and it is questionable whether ic is likely to be 
superseded by the latest or D' type, which employs an 
enlarged spiral burner, supported in a horizontal position, and 
giving about 75 с.р. with an energy consumption of about 
115 watts. The distribution of light from a horizontal burner 
is hardly as satisfactory, from a street-lighting point of view, 
however suitable this type may prove in more confined 
situations. Want of uniformity is still a failing with Nernst 
lamps, and this is most apparent in the life of the burners, 
and is also noticeable in the rate at which the candle-power 
falls off. Owing to the burners being largely composed of 
magnesia salts, which have an affinity for moisture, it must 
not be overlooked that electrolytic action will be set up 
in damp atmospheres, and will account for the b 
percentage of burner failures in wet weather. It no 
doubt be ible for the manufacturers to overcome this 
difficulty. The most striking development in the pro- 
duction of a more efficient incandescent lamp is the 
tantalum, which may be now taken as having successfully 
emerged from the experimental stage. As its name implies, the 
metal tantalum has been used in the construction of the filament. 
A featare of the lamp is the exceptional length of filament 
required owing to its low resistanoe, and the ingenuity displayed 
in evolving a compact and yet suitable form of structure for its 
support. The lamps are made in voltages from 50 to 120, 
burning in series or single parallel. A recent series of tests show 
that the filament of a tantalum lamp inoreases in resistanoe 
with an increase of voltage, and, therefore, increases with the 
current and temperature. This is an important point of 
difference between this form of lamp and the ordinary carbon 
filament. Consequently variations in voltage do not have the 
same effect in the increase of candle-power emitted—s 
roughly it requires twice the amount of change in voltage 
appiled to the tantalum lamp as the carbon-filament lamp to 
produce the same change in candle-power. Further, the same 
increase in voltage for both lampe will give an efficiency 
gain in the case of the tantalum lamp of about one- 
half that of the carbon - filament lamp. Fitted with 
clear globes, an energy consumption of 1°7 watts to 
1:84 per mean horizontal candle-power and 22 watts to 
2 47 per mean spherical candle-power was obtained. The dis. 
tribution of light in a horizontal direction is remarkably 
uniform, and is in excess of that given by a carbon-filament 
lamp, but in an end-on direction is less; the percentage of 
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candle-power emitted end on to that emitted in a horizontal 
direction in the case of the tantalum lamp being approximately 
50. The usefal life of these lamps and the reduction in light 
emitted do not differ materially from the ordinary carbon- 
filament type, and the power taken during the life of the lamp 
is practically constant, Tantalum lamps having a 25 per cent. 
lower efficiency than those jast described, with a reduction of 
some д5 per cent. in light emitted, have been produced to give 
a useful life of double the number of hours of burning. Of the 
same order may be mentioned the osmium lamp, with an even 
lower energy consumption, which, as soon as the initial diffi- 
culties in connection with the weakness of the filaments have 
been overcome, will mark a similar advance in the production of 
а more efficient incandescent lamp. Interesting results have 
attended the experiments made by lamp manufacturers in the 
States to obtain a new carbon filament. Briefly, the chief 
characteristics may be said to be due to the proper application of 
excessively high temperatures to the ordinary carbon filament. 
This high-temperature treatment is, however, but one beneficial 
step in the whole process of metallising the filaments. It was 
found that carbon filaments treated with graphite underwent 
very remarkable changes when subjected to a temperature of 
5,000deg. to 4,000deg. C., and subsequent investigations proved 
that the change was practically allin the treated coating and 
not in the filament proper.  Metallised filaments having a 
useful life of about 500 hours, with a fall of 20 per cent. in 
light emitted, are being produced with an energy consumption 
of about 2:5 watts per candle, as against 5:1, which latter may 
be taken as the best figure obtalnable with an ordinary high- 
efficiency carbon-filament lamp. In the case of all these new 
forms of lamps, an increase in first cost is admissible, having 
in view the higher efficiency and smaller energy consumption. 

The mercury vapour lamp has not met with much favour so 
far in this country, and the progress made in its development 
is so small that it can hardly be said to have emerged into a 
practical stage. Attempts have been made to add some red 
rays, but apparently with little success, and, as sentiment after 
all still plays an important part in our everyday life, the 
objectionable colour of the light must to a great extent act as 
a deterrent to its extensive adoption. A very rapid falling off 
in the candle-power is noticeable after a comparatively few 
hours of burning, which may be partly due to the deposit which 
is formed on the inner surface of the tube. From the point of 
view of mere efficlency, the various forms of the mercury vapour 
lamp mark a distinct advancement, their radiation efficiency 
boing five to six times that of the carbon-filament lamp. Until, 
however, the practical problem of adding the necessary red rays 
is solved, the lamp is not likely to be brought much into very 
extensive use. 

In the aro lighting world, manufacturers have chiefly given 
their attention to the improvement of the enclosed **aro" and 
the development of the flame arc. In the case of the former, 
the absorption of light due to the use of a second or outer globe, 
and the resultant reduction in efficiency, has been responsible 
for the production of the type known as the single enclosure. 
Such a step has meant that the enclosed lamp will possess many 
of the good points of the open arc whilst retaining the special 
advantages pertaining to the closed type. The practical con- 
venience of having a lamp capable of burning for at least 
120 hours without renewing the carbons is obvious, and 
must be of great commercial value. A farther result of the 
enclosure of the carbons is found in the lengthening of the 
arc, whereby the lamp can be made to take a much higher 
voltage across the arc, and no difficulty is now experienced in 
running enclosed ares singly on 200-volt circuits. The improve- 
ments that have brought the flame " arc into its present state 
have been directed chiefly towards simplifying the feeding 
devices, and to the manufacture of the electrudes. These lamps 
have their carbons either arranged parallel or inclined towards 
each other, instead of vertically above one another as usual, 
the arcs burning under a reflector, being usually controlled by 
magnetic influence 80 as to direct the light to the best possible 
advantage. The early defects of the feediog mechanism in this 
class of lamp, so as to keep the arc in a fixed position under the 
reflector, were responsible chiefly for the unsteady and unsatis- 
factory light that was produced. The impregnation of carbons 
with calcium, maguesium, or other salts has received corsider- 
able attention of late, and many forms of electrodes of & com- 
posite nature have been devised with the object of securing the 
steadiness of the aro, the lessening of the rate at which they are 
burnt away, the elimination, as far as possible, of the noxious 
vapours that are given off, and a lower first cost. One »f the 
main objections to the **flame " arc is the fact that it does not 
admit of being enclosed, although efforts are being made to 
partially secure that end by the employment of magazines which 
shall contain sufficient carbons to obtain 50 hours of burning. 
The perfect magazine lamp has been coming for a long time; 
whether present-day manufacturers will meet with any better 
success than those who have previously attempted is an interest- 
ing point. The outlook is distinctly promising. Mention may 
be made of the interesting lamp known as the magnetite,” 
which has been brought forward in America; wherein black 


oxide of iron is used as one of the electrodes, the other, or 
upper electrode, being of copper of such a section that the heat 
developed is conducted away as fast as it is generated—the 
copper never getting very hot, therefore, does not burn away. 
The light is emitted from the magnetite vapour formed, and the 
rate at which the lower electrode burns away being jin. per 
hour. Varlous salts are added to the magnetite electrodes for 
the purpose of increasing their life, and it is said to be possible 
to obtain a life of 500 hours with an 8in. electrode. 

Enough has been said to show that the modern tendency in 
the development of the electric lamp is to produce luminosity 
by intensely heating some adjunct which usually takes the form 
of some rare earth or metallic oxide. To take a parallel, we 
have the limelight, produced by heating to an intense degree & 
cylinder of lime, or the Welsbach incandescent, by the heating 
of a mantle impregnated with metallic salts ; so in the electrical 
world there ls the Nernst lamp, in which the burner, com 
of metallic oxides, is heated electrically, and the flame arc lamp, 
with the carbons impregnated with special salts to give added 
brilliance. The question of the testing and certifying of carbon- 
filament incandescent lamps has been lately receiving the atten- 
tion of the Municipal Electrical Association, with a view to 
securing uniformity of practice amongst lamp manufacturers 
and a more accurate and reliable grading of lamps. If the 
recommendation of the report drawn up by the Municipal Eleo- 
trical Association be in the maln adopted by the Engineering 
Standards Committee, there is little doubt that it will lead toa 
discontinuance of the use of lamps offered at low prices, which 
are wasteful in energy consumption and do not give the amount 
of light specified. It does not appear advisable that munici- 
palities and supply companies should trade in lamps, and the 
desired end can be attained by enabling all and sundry who 
trade in lamps to submit them to the local testing authority. 
Such a plan, if adopted, would have the effeot of raising the 
average efficiency of lamps in use, reduce consumers’ accounts, 
aud minimise the unfair and unnecessary advantage which is 
given to the gas industry by the present use of ineffiolent incan- 
descent lamps. 

In these days of strenuous competition with the gas industry 
for the lighting of the streets in our large cities or towns, 
it behoves all interested to take every advantage of the 
improvements that have been made if this work is to remain 
in our hands. The application of the intensified or high- 
pressure system of gas lighting has found favour in many 

uarters, and is a competition that has to be seriously faced. 
We had an example of this only recently in London, when 
tenders were invited for the lighting of the new thorough- 
fares of Kingsway and Aldwych. With this exception, however, 
no town of any size appears to be reverting to gas as the 
result of definite comparative tests between the two rival 
systems. On the other hand, lighting by electricity 1s consider- 
ably on the increase. Special mention should be made of the 
present lighting of Fleet-street, London, by gas, but it is clear 
that this change is made only as an experiment, and cannot be 
possibly regarded as a case of the supersession of electricity by 
gas. Against this may be set the fact that the Westminster 
Council, after conducting extended comparative tests between 
arc lighting and the high-pressure gas systems, have entered 
into contracts for a considerable period for street-lighting with 
the electrical supply companies. That the improved systems of 
gaslighting are economical as regards amount of gas consumed, 
maintenance, and labour must be admitted (a figure of 1:08d. per 
1,000 candle-power hours being given as the inclusive cost in one 
instance.) It should be remembered that in the case of incan- 
descent mantles, and more particularly those used on high- 
pressure lamps, the condition of the mantle will account for 
great variations in the average candle-power, and this is a point 
to be taken into consideration when comparing the rival systems 
on the correct basis—viz., the average total cost per candle- 
power per annum. Electrical engineers have not much 
difficulty in showing on this latter basis a superior economy 
for electric lighting. What the incandescent mantle has done 
for the gas industry it appears more than probable the flame arc 
lamp will finally accomplish for the electrical industry. Avail- 
able figures from recent tests show that the total cost per 
candle-power per annum of a system of street-lighting using 
flame arcs is some 30 to 50 per cent. more economical than 
high-pressure gas, according to whether the arcs are long or 
short hour. The really burning question is what degree of 
illumination is necessary and adequate for a given area. So 
often comparisons are made between the costs of lighting 
mile of route, either electrically or by gas, when the relative 
degree of illumination between the two is out of all proportion. 
Such comparisons are absolutely useless, very misleading, and 
give rise to extravagant statements on behalf of the rival 
illuminants. . 

One other point touching on this question of street-lighting. 
Oa analysing some of the published returns for electrical street- 
lighting, it will be observed that with а system of open arcs the 
cost of current may be taken as varying from 50 to 60 per 
cent. of the total charges, and the cost of the carbons, trim. 
ming, and general maintenance the remainder. With a system 
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of “single enclosure " lamps 16 has been found that the cost of 
current is some 90 per cent. of the total, the maintenance and 
other charges amounting only to some 10 per cent. It is pretty 
evident, therefore, that any system giving long hours of burning 
has a great commercial value, and it is to be hoped that this may 
be capable of extension to flame aros" by the successful 
‘development of the magazine lamp. 


(To be continued.) 


OLYMPIA MOTOR SHOW. 


The fourth international exhibition of the Society of Motor 
Manufacturers and Traders was opened on Nov. 17, and will 
remain open until Nov. 25, inclusive. The show was opened 
with a luncheon, at which Mr. Sidney Straker, A. M. I. C. E, 
presided over a large and distinguished company, including the 
Hon. A. Stanley, M. P., Lord Montague of Beaulieu, Lord 
De La Warr, Lord Russell, Lord Suffield, Sir Ernest Clarke, 
the Mayor of Hammersmith, Sir Alexander Binnie. the Earl 
of Wilton, Sir John T. Thornycroft, Sir J. Clifton Robinson, 
Mr. L. Gomme (clerk to the London County Council), Colonel 
Holden, R.A., Sir Vincent Hii], Colonel Fox, Sir J. Macdonald, 
and others. 

After the loyal toasts had been honoured, the Hon. ARTHUR 
STANLEY, M. P., in proposing ‘‘ The Society’s Exhibition," 
advocated the establishment of a central road authority to deal 
with the main roads, not necessarily in an executive but in an 
advisory capacity. He also advocated the employment of the 
unemployed on the construction of motor roads. He believed 
this could be done without a penny of new taxation or increased 
expense. If to the £1,800,000 already contributed by the 


Government they added the amount received in motorcar and 


cycle licenses and the amount received in fines, it would amount 


to something like £2,000,000 per annum, which was the amount, | 


as оу ав he oould ascertain, which was spent on the main 
roads. 

The CHAIRMAN, in hls reply, said that in connection with the 
present and the last show the society had spent over £10,000 in 
order to make the building suitable for thelr purpose. No 
second show would be held next year, and, therefore, all 
sections of motors would be included in one show in November 
next. 

The peor show was held last February, when the decision 
was taken to hold subsequent exhibitions in the month of 
November. This decision was based on the fact that more cars 
are now used in thls country than in France, and that London 
is the chief market of the world. Moreover, it was agreed that 
for the home manufacturers the month of November was the 
most suitable time of year. The applications for space 
immediately following last February's exhibition were such as 
to enforce the necessity of obtaining increased accommodation, 
which has been done by the improvement of the annexe to 
Olympia. The increased space has been chiefly devoted to 
commercial motor vehicles and marine motors. The space 
allotted in both these sections has been almost exactly doubled. 


A further increase of space has been obtained in the gallery, 


which has been somewhat relieved by the creation of a new 
section—that for carriage work and components—which is 
located in the annexe. This is the first occasion on which the 
importance of the home manufacture of such component parta 
has been recognised by a special section, showing the great 
advance in this direction. 

There are 264 stands, and the increase in the number of 
exhibitors is equivalent to about 20 per cent., there being over 
500 exhibitors as against 250 last February. The foreign 
representation is complete. The tyre section is located on the 
south side of the gallery, and contains several new exhibitors. 
The machinery section is in the recess on the south sido of the 
annexe. Special attention is called to the marine section, 
which is very interesting. The motorcars, as before, occupy 
the whole of the main hall, with the exception of the portion 
nearest to the annexe, where the commercial section begins. 


In this section the chief point of interest is the large number of 


ublic service vehicles. The bullding has been greatly improved 
y the cleaning of the glass roof, as well as by the new roof over 
the annexe, whilst the electric lighting and the decoration are 
both on an approved scale. The gangways have been increased, 


the warming and ventilation reorganised, and there is seating 


accommodation in the gallery, where Lieutenant Charles 
Godfrey's band performs daily. 
again very few, but we saw some beautiful carriages of the 
Electromoblle Company, which are in every respect similar to 
those described by us on previous occasions, the company 
having found their type answer so well that they have adhered 
to it, with the exception of a forced lubricator direct off the 
motor, which, we are informed, ensures a saving of 2 per cent. 
We were also told that the contact breaker used has resulted in 
а saving of £1 per year in maintenance on the cars where the 
appliance is in use. We also noticed three front-driven 


The electrical exhibits are. 


Sen ages exhibited by the Krióger Electric Carriage Syndicate, 
Amited. 

Magnetic ignition is applied to most of the vehicles in its 
various well-known forms, and there is a good show of accessories 
of all kinds. 


PHYSICAL SOCIETY. 


At the meeting of this society on Nov. 10, Dr. О, Ohree, F. R. B., 
vice-president, in the chair, 

A paper on The Question of Temperature and Efficiency of Thermal 
Radiation" was read by Mr. JAMES BwiNBURNE. It has long been 
known that various surfaces have different emiesivities, and it is 
generally held that at a given temperature some bodies radiate a 
larger percentage of their tots] radiation in the form of light. This 
view is largely based on some experiments by Evane and Bottomloy. 
Evans's experiments really show that if two filaments, A and B, of the 
eame area but of low and high emissivities respectively ате run to 
give the взше light, the filament, A, of lower emissivity will give a 
higher efficiency, and it will give ^ still higher efficiency if run so as 
to use the same power as B. This is a natural consequence of the 
different emisiivities, and does not at sll show that A gives a higher 
efficiency at the same temperature as B. Prof. Bottomley's experi- 
ments are criticised on the ground that he used no photometer, and his 
reasoning attacked on the ground that he makes the same slip as Evans 
in confusing diffrence of emissivity with difference of efficiency at the 
eame temperature. It is urged that a body, A, at the same temperature 
as B cannot give out radiation corresponding to s higher temperature 
of B; for if it could, and А and B were enolored in a perfectly re fl зоб. 
ing space, A would heat B to a higher temperature than A. It may bs 
said that A can have a higher efficiency than B, not by giving out rays 
corresponding to B at a higher temperature, but by omitting to give 
some of the longer radiations than B gives, If this were true, a hot 
body might be surrounded by a thin саве of A lined inside with a 
substance which only emitted and absorbed long waves. The case 
would then teke in long and give out short waves, though colder than 
the source. High efficiency or selective emissivity are always sought 
in polished, grey, or white surfaces like flashed filamente, platinum and 
other metal wires, aud rare earths. If there were such a thing, it 


| should be found not in white but in black bodies, as а body which is a 
| specially good radiator of light when hot should be black when cold. 


Lummer's curves of the distribution of energy for a black body and 
polished platicum are compared, and show somewhat higher efficiency 
for platinum; but the comparison is difficult. The behaviour of flashed 
lamps and incandescent ges mantles is explained by the difference of 
emissivity, without any need for ssleotive emissivities. 

The Seoretary read a letter from Dr. J. T. BorroMLEY, in which he 
stated that the author's paper seemed to be to a large extent an attack 
on his work on radiation. He could not see that Mr. Swinburne had 


| made s single experiment in support of his proposition that ''in the 


case of pnre temperature radiation, the light efficiency is a function of 
the surface temperature only.” No amount of discussion such as the 
author asked for could do anything to prove or disprove this proposition, 
He failed to see that the author had worked out any logical proof of the 
proposition. The suthor had assumed that he(Dr. Bottomley) was 
incapable of matching the light. giving properties of two platinum strips 

laced side by side and properly arranged for this sort of comparison. 
The matching is exactly the same in principle as in shadow photometry, 
and in all the cases cited in the paper to which Mr. Swinbarne takes 
exception, Dr. Bottomley’s determinations agreed with those of his 
assistant, Mr. Evans. 

Dr. J. A. HARKER expressed his interest in the paper, and said that 
the question of radiation was of practical importance in the measurement 
of high temperatures by electrical resistance methods. He asked if two 
platinum thermometers, one bright and the other blackened, but 
identical in other respects, were transferred from an ice-bath into a 
sulphar-bath, would the final temperatures of the two thermometers be 
the same, and also would the thermometers approach their final 
temperatures at the same rate ! 

Prot. Н. І, CALLENDAR, referring to Dr. Harker's questions, stated 
that if the sulphur bath was in an isothermal enclosure, the two wires 
would reach the same ultimate temperature although the blackened 
one would reach it quicker. The difference, however, would be small. 
With fine wires the loss of heat by conduction through the gas is more 
important than the radiation loes. The loss by radiation is propor- 
tions] to the surface, but the loss by conduction is not, aud it, there- 
fore, becomes relatively more and more important with the fineness of 
the wire. With regard to the action of incandescent mantles, he 
thought the author's theory was reasonable and satisfactory. 

Mr. Maurice RoLoMoN said he did not agree with Mr. Swinburne’s 
contention that in the case of solids there was no such thing as selec- 
tive emissivity, but that all bodies at the same temperature radiated 
light of the same efficiency. Selective emissivity existed in the care 
of incandescent vapours, aud if it was consistent with the laws of 
thermodynamics in such a csee, it could not be inconsistent in the case 
of an incandescent solid. With reference to the incandescent mantle, 
tbe explanation put forward by the author did not seem satisfactory. 
It was difficult to believe that the very small differences in colour 
between a thoria. a thoria-ceria, and а ceria mantle could account for 
the enormous differences in their candle-powers. 

Prof. W. E. AYRTON referred to experiments which he had carried 
out which tended to show that the temperature of a Bunsen flame was 
lowered by an incandescent mantle. He had also found that small 
pieces of mantle heated in a platinum boat to various temperatures 
just below the melting point of platinum never looked brighter 
than the platinum. If, however, a small hole was made in the bottom 
d me boat and coal.gas passed in, the mantle immediately became 

rilliant. 
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Mr, SWINBURNE, replying to Dr. Bottomley, said that his main 
argament was that he had nob made experiments, In the investiga- 
tion of a question such as that considered in the paper ib was 
possible to prove much by means of experiment, but it was also 
possible to attack the problem by thermodynamic reasoning. He 
expressed his interest in the fact that Prof. Oallendar had referred to 
his views as reasonable, 


HAMMERSMITH ELECTRICITY ACCOUNTS. 


From the accounts of the Hammersmith electricity depart- 
ment for the year ended March 31, 1905, it appears that 
the total expenditure on capital account to that date 
amounts to £210,994. Abstracts of the revenue account, 
balance-sheet, etc., are appended. 


REVENUE ACCOUNT, 


Dr. Expenditure. £ s.d. 
To generation of electricity y.. aese oo 3 19991 
Repairs, eto., of buildings and plant. s= —-. 2,207 18 2 
Distribution of eleotricity y.... . o os oas . 1,929 6 0 
Attending and repairs to public lamps. —À =.=.. 1,467 15 6 
Management хром, salaries, eto... o co „е 2,095 4 6 
Renta, rates, and taxes 4 $ mo 1,422 12 3 
Oosts of ar oilers ——Áá— 8 pe 61 4 0 
“кезүү к of boi engines, eto... . oo os o were 310 5 9 
8 charges... =s. 200000046 ә ыз оом 009 0€e90090 000 «e осм 699 вою 6 ое о ое 2,026 12 4 

18,915 6 7 
Gross profit for year оао ө € 9 69 он 9 60 осн оси 06990 09 009 0 09 осн 6.09 з OF о оо 16,856 12 4 
235.769 18 11 

Or. Incom £ d. 
By sale of current for private lighting. 3 eu 30, 529 8 10 
Public ligh ting... 0000 G0 6 ae eae ses ease Er % оао ово 000 ь ае 4, 498 7 10 
Meter rents. ...... —Á— —— 78 0 4 

eous receipte—rent of motors, eto... . 869 111 
£36,769 18 11 

BALANCE-BHEET. 
Liabilities. £ s.d. 
сары account—amount received — sona pre. 0 0 
Reserve fand account 0 @ mee ос OES © G9 оноос 06599 909 009000900490 009009 2,500 0 0 
Sundry oreditors and b epa didus . essem. 3, 007 4 4 
Oontractore' deposits with tenders ......... Baias res 6211 6 
Balance of accumulated net profits. —— . 84562 3 b 
£209,901 19 3 

Or. Asse £ s. d. 
Ospital account—amount “сл for works . 186,378 8 8 
Sundry debtors for current supplied, eto --.. 8.820 15 8 
Stores on hand.. . . . 0 cm0 5 1,203 12 1 
Cash in hands of engineer — Á — етет 4 18 8 
Oash in hands of treasurer, a... = eass» . 0 зыга — 18, 493 12 2 

£209,901 19 3 

STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity genie in B. T. U. 55 Tas ir 3,456, 570 
rivate consumers by moter... 

Quantity sold { public lampe by contract =.. 472,906 906) 2 948 655 
Quantity used on works =... MAPS aids vas eae A NN RM KNEE ETE 456, 
Total quantity accounted for ... » na o mo + e 2 0,004,939 
Quantity not accounted for . oe o as ome s os oms oao ~ 61,631 
Total maximum supply demanded (kilowatts) ........ ....- 2,426 


Number of public lamps: 225 arcs, 48 incandescents. 


BEXHILL ELECTRICITY ACCOUNTS. 


The accounts of the Bexhill electricity department for 
the year ended March 31, 1905, show a total expenditure 
on capital account to that date of £52,179. e give 
herewith abstracts of the revenue account, balance-sheet, 
and statement of electricity generated, sold, eto. 


REVENUE ACCOUNT. 


Dr. Expenditure. s, d. 
To generation of electricity... oo omn e =e —— 2017 0 9 
Distribution of electricity. . . . . omn $ — $5110 7 
Attending and repairs to public lamps... ... — 6501 12 1 
Bente, rates, taxes, and insuranßooe . . . oon o „ 209 7 7 
Management рое salaries, eto... mem 768 2 10 
Law expenses . er tnos кекей 491 
Excess expenditure on electrical exhibition.............-. - 66 15 9 

4,688 10 8 
Amount carried to net revenue acοõ“n,ỹt . . .. 2,568 10 5 
£7,267 9 1 


Inoome. £ 


oan oas oas o a o 09 осо 09 ово VY „ 4, 


Or. 
By sale of current by meter 
Bale under oon tracts . err ome o 0 
Public lighting. . — 
Rental of meters and other apparatus. €—— M 
Miscellaneous receipts 


2808 


© ES o at оосо OTO eee о 6-6 0 0-6 6 me ово Oe 0 9 оен 


Less bad debts written off.. он 8 


= 
2 
e|ocolo-a3o0owo£ 


BALANCE-BHEET. 
Liabilities, £ s.d. 
Capital aooount — outatanding on loan account ........ 48,615 18 6 
Sundry creditors ............................. —€— t 238 16 1 
Treasurer's account, overdrawn... „ umm "MODO A д 


Assets. 
Capital account —-amount expended, less ee 46,502 
Sundry debtors for current supplied ..............— ->s o - 1,848 
Other debtors оао "ED 0«99 o amn ооо о €9009 09990909009 OG OC a ооо онго гос каю o 09 2 
Stores on — 258 
Oash in hand 


осм 9 60 ое 0 009 0 090 009 0909 95000 6-0 06.90 09 009 0 6009 OG ооо 0 000 OGD о 


£50,102 15 9 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 


Quantity generated in B. T. U... . . 
Private consumers by meter. 249, 572) 

Quantity sold 4 By contraoct.......... 3 Б, 
Public lighting © ое 009 nun omo о оо о ао эзе 9 

Quantity used on works and uds FFF 

Total quantity accounted f. 

Qaantity not accounted for. 

Total maximum s apply demanded (kilowatta) ... 

Number o 


90999 осо оос о ns OGD 


public lamps: 48 aros, 257 incandescents, 


WATFORD ELECTRICITY ACCOUNTS. 


We give herewith abstracts of the revenue account, 
balance-sheet, and statement of electricity generated, sold, 
etc., by the Watford electricity department for the year 
ending March 31, 1905. The total capital expenditure to 
end of past year was £64,642. 


REVENUE ACCOUNT. 


Dr. Expenditure. £ s.d. 
To generation of electricity ........................—.—.—.—. 5,886 0 


1 

Distribution of electricity yu. . . 0 aso — 137 18 0 
Attending and repairs to publio lampe €————— 102 Т9 9 
Rents, rates, and Naxos and шшш. . 8 g^ : 

agement expenses, es, eto E oarso —À 

Bpecial charges очо осег о ссосгоосо ate Co 06990904009 осм 06-09 0 09 9 9-9 син 900 0008 о =a 1 12 3 
£4,979 11 6 

Amount carried to net revenue account ... .. 3, 688 2 
28,617 12 В 

Ог. Income, £ e. d. 
By sale of current per meter, less disoounts ... 4,428 17 6 
Public lighting. . . oas o ne 22 .——.— 5,962 15 3 
Rental of meters and other a apparatus eM 160 15 4 
Sale and repairs of apparatus . 66 8 3 

£8,617 12 8 
GENERAL BALANcB-SHEET. 

Dr. Liabilities, £ s.d. 
Oapital acoount—amount outstanding on en account... 49'259 ү 1 
Due to bank on temporary loans. o ss os oan o 989 0 
undi sds E88 remem 208 15 10 
Balance ab credit of net revenue account —— P 221 15 4 
Sums provided by Oouncil’s general fand .....—..—....— 2,485 1 6 

£61,460 3 8 

Or. Assets, £ ad. 
Capital sccount—amount expended for works ........... 68 490 13 1 
Sundry debtors for current supplied........ . 22 .—.—.— 2 688 51 
Stores on hand.. e. J. 38 0 
Debtors for meter тепіз ................-..-.. 8 452 6 
Cash in hand ............. TINE EATER „ “ 28258 

£61,460 3 8 

BTATEMENT OF ELECTRICITY GENERATED, BOLD, ETC. 
Quantity иан! In B. Us: aen cea dec ses meii аы БЕ; 2. 698,768 
vate consumers ..............-. 616 

Quantity sold (ранне lampe. —.—.— 516677) 569.192 
Quantity used on works, eto. sa o meo — — a . 61,686 
Total quantity accounted for sessssserssssessessons - ,878 
Quantity unaccounted for .......—.—. eere 8 4. 61,886 
Maximum supply demanded (kilowatts). —————— 431 


Number of public lamps: 8 arcs, 1,800 incandescents, 
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NEW COMMITTEES. 


The following committees have been appointed : 


DARLINGTON. —Electricity and Light Railways—Aldermen Wilkes 
and Swinburne; Councillors Wooler, Stairmand, Benson, Dixon, 
Starmer, Orooks, Robinson, Eastwood, and Oliver. 


HvrL.—Tramwaoys—T. B. Atkinson, W. Н. Oockerline, W. Hakes, 
T. G. Hall, E. Hanger, J. H. Hargreaves, D. Livingstone, W. G. 
Millington, E. Ombler (in the place of Mr. G. Bipling), C. Reine, 
E. Robson, G. L. Soott, J. Shaw, W. d. Wharram, and W. Wheatley. 
Electric Lighting — F. Askew, T. B. Atkinson, G. J. Bentham, 
J. Brown, H. Dean (in the place of Mr. G. Sipling), J. W. Gould, 
E. Hanger, F. O. Hare, D. Livingstone, W. G. We er J. Pybus, 
J. H. Robins, T. 8. Taylor, W. Wheatley, aud 8. P. Wood. 


JARROW,— Electric Light and Tramways—Aldermen Armstrong and 
Handyside, and Oouncillors Archbold Oonnor, Dillon, Hall, Ramsey, 
Reavley, and Rose. 


LIVERPOOL. —Electric Power and Lighting—Oounocillora R. Dart 
(chairman), M. Muspratt (deputy chairman), H. MoOubbin, F. Smith, 
W. Boote, T. Burke, Н. 8. Higginbottom, H. Jones, R. Pritchard, 
A. L. R. Rathbone, H. R. Rathbone, О. H. Rutherford, T. Shaw, H. 
Wilson, J. Wilson. 

LIVERPOOL.—Tramways—S8ir Oharles Petrie, Sir Thomas Bland 
Royden, Bart; Oouncillors F. Smith. J. Duncan, A. T. Salvidge, 
jan., W. H. Williams. J. 8. Harmood Banner, M.P., J. Bibby, R. H. 
Bullen, W. Denton, J. L. Kills, O. F. Garner, H. S. Higginbottom, 
S. M. Hutchinson, R. Kelly, T. Kelly, E. L. Lloyd, W. W. Welker. 


NELSON.— Aectricit) and Tramways—Alderman W. Reed (chair- 
man), the mayor (Alderman Nelson), Aldermen Haycock and Hartley; 
Oouncillors Nelson, Dimsdale, Pattry, Lambert, Smith, A. E; Wilkin- 
son, and К, Wilkineon. 

WaRRINGTON, -— Electricity and Tramways — Aldermen Bolton 
(mayor), Evans, Pierpoint, Smethurst, Tinnion : Councillors Oraik, 
Ellison, Lord, Maginn, Peacock, Pemberton, Wilkinson. 

WrymMoutu.— Electric Lighting —The Mayor, Messrs. Whettsm 
„„ Bagg, Morris, Smith, Honebon, Blakey, Bridle, 
an wart. 


APPOINTMENTS VACANT. 


Electrical Engineer, Radoliffe Urban District Council, Salary, 
£150 to £172 per annum. 

Wireman for electric light and power plant. Applications to 
Box 29, Electrical Engineer Office. 

Representatives for an elestrical contracting firm. 
to Box G 55, Electrical Engineer Office. 

Laboratory and Workshop Assistant, Battersea Polytechnio, 
S.W. Commencing salary, 20s. a week. 

Assistant Lecturer and Demonstrator in Electzical Engineer. 
ing, Leeds Univermty. Salary, 2176 year, 

Junior Assistant, Peterborough Oorporation. 
week. Applications by Nov. 30, See advertisement. 

Improver, Wages, 10s. per week. Applications to Box 702, 
Electrical Engineer Office. See advertisement in last ieeue. 

tative, South Wales district, for the sale of direct and 
alternatirg motors, Apply, Box F. Z., Electrical Engineer Office, 

Electrical Engineer, colliery in the North of Englaad. Applica- 
tione to Box Q 11, Electrical Engineer Office. See advertisement. 

Shift eer, London station. Salary to commence, £2 per 
week, Applications to Box 574, Sell's Advertising Offices, London, E.O, 

Switchboard Attendant. Wages, 25s. per week. Applications 
to Box R P 5, Electrical Engineer Office. See advertisement in last 
issue, 

Junior Charge Engineer. Salary, 303. per week, rising to 35e. 
Applications to the Borough Electrical Engineer, 355, High-street, 
Cheltenham. 

Mechanical Draughtsman, Birmingham University. Salary, 
£250 per annum, Applications to the Secretary before Nov. 27. 
See advertisement in last issue. 


Applications 


Salary, £1 per 


LEGAL INTELLIGENCE. 


ACTION FOR DAMAGES. 
Bainbridge v. the Postmaster-General and Crane. 


This was an appeal heard before the Master of the Rolls and Lord 
Justice Mathew on Saturday last from an order made by Mr. Justice 
Walton at Ohsmbers allowing the plaintiff to add the Postmaster- 
General as a defendant to an action brought to recover damages for 
personal injuries alleged to have been caused by the negligence of the 

efendante or their servants, The alleged negligence consisted in 
want of сате in дыр а footway after the laying of some telegraph 
wires at Wigan. e action was originally brought solely against Mr. 
Crane, the Post Office sectional engineer of the district, under whose 
directions the work had been done, Subsequently the plaintiif took 
out a summons to add the Postmaster-General as a defendant to the 
action. The application was to add him 5 by name. The 
district registrar made an order adding the Postmaster General, not by 


name, but in his te capacity. The Postmaster-General appealed 
from that order to the judge at Ohambers, Mr. Justice Walton refused 
to strike out the Postmaster-General’s name, being of opinion that 
the question whether the Postmaster-General could be sued was an 
important question in the action, and was not a matter to be deter- 
mined on a summons, but he gave leave to appeal. 

The Master of the Rolla held that Mr. Justice Walton had been 
wrong in not stopping the action against the Postmaster-General. In 
point of fact, he thought the learned judge seemed to have done little 
more than invite the Oourt of Appeal to consider the question, but in 
point of form they must reverse his decision and allow the appeal. 

Lord Justice Mathew delivered judgment to the same «ооб. 


COMPANY PETITION. 


In the Ohanoery Division on Tuesday, Mr. Justioe Buokley heard 

the petition of 8. T. Biggs and another for the oompoleory winding-up 
of the British Pioneer Electric Light and Power Oo. of India. The 
petitioners asked for an adjournment in order that they might have an 
opportunity of considering and answering the company’s affidavits, 
which were filed the previous night. 
For the company, it was stated that this petition was by a share- 
holder who was opposed by all the other shareholders, and the difficulty 
that had arisen was entirely due to the delay of the petitioners. It 
was of extreme importance to one of the persons concerned that the 
petition should be disposed of at the earliest opportunity. 

The petitioners, however, said they wished to have to the 
documents in connection with the sale of a concession for a tramway in 
Bombay to the British Electric Light Oo., and a contract given to a 
small company, of which two of the directors were the principal share- 
holders, and the jadge ordered the case to stand over for a week. 


TRAMCAR AND CART. 
Action for Damages. 


The Manchester Oorporation were the defendants in a case heard at 
the Manchester Assizes before Mr. Justice Ridley on Monday, when 
they were sued by a carter named George Meyers for damages for 

nal injuries alleged to have been caused by the negligence of the 
efendants servant. It appeared that a Corporation tramcar and the 
plaintifi's cart came into collision in Stockport-road at a point near 
the junction with John-street, where the road is somewhat narrow, 
The plaintiff on driving out of John-street crossed the tramline to get 
to his proper side of the road. While he was doing so the car came 
up and struck a wheel of his cart. The plaintiff was thrown out. On 
behalf of the defendants the negligence was denied, and the accident 
was declared to be due to the plaintiff's own conduct. After hearing 
the evidence, the jury found a verdict for the plaintiff, damages 2250, 
and judgment was entered accordingly. 


SALFORD TRAMCAR ACCIDENT. 


At the паноа cua ie Friday last, е re stra a Ridle 
and a common jury, Robert Spencer, carriage proprietor, of Bury, su 
the Salford Doc pore tion for danige alleged to have been caused to a 

onette in the Bury Old-road on Sept. 2. 
"The laintiff was steted to have driving from Belle Vue to 
Bury. hen he was near Singleton - road, in the Bury Old- road, he 
had to traverse the looped tramoar lines which at that poat occupy 
nearly the full width of the rord. While he was on the loop the last 
car to Whitefield overtook bis wagonette and crushed it into the bank 
пс hedge. The plaintiff was thrown from the vehiole and sustained 
injuries. 

For the defence, evidence was called to show that when the accident 
happened the plaintiff wae endeavouring to pa:s the tramcar, and that 
the collision was due to this cavse. 

The jury accepted the version of the affair given by the plaintiff, 
and awarded him £50 damages and costs. 


TELEGRAPH POLES. 


Judge Russell, at the Farnham Oounty Court on Wednesday, was 
asked to settle a dispute between the Postmaster-General and the 
Farnborough Urban District Oouncil as to whether wooden or iron 
р should be used fora telegraph wire along Sycamore- road, Ohurch. 

e, and Pirbright-road, Farnborough. The Oouncil insisted upon 
iron poles being erected, and the Postmaster-General objected on the 
score of expense, 

His HoNovR said he did not see any really serious difference between 
creosote poles and iron. The only question seemed to be the obstruo- 
tion. Both creosote and iron poles were, at the best, unsightly. He 
thought the application of the Postmaster-General was a reasonable 
one, and he therefore gave his sanction for the erection. 


COMPANIES' MEETINGS AND REPORTS, 


EDISON AND SWAN UNITED ELECTRIC LIGHT, 


An extraordinary general meeting of this 8 was held this 
week at Winchester House, E.O., for the purpose of confirming the 
resolution passed on the 30th ult., which was to the effect that, 
irrespective of any remuneration to which the directors may be entitled 
under the articles of the association, they shall receive for theif 
services during the year ended June 30, 1905, the additional sum of 
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760 guineas, such amount to be divided among them as they may 
agree. Mr. H. Wolfenden presided. 
The resolution was confirmed. 


LANCASTER AND DISTRICT TRAMWAYS. 


At the annual meeting of the Laucaster and District Tramways Oo. 
on Saturday last, Councillor A. Bell (chairman) reminded the share- 
holders that in 1901 Messrz, Kershaw and Oo., of Birmingham. cou- 
tracted with their directors to purchase the undertaking for £45,000, 
subject to the Oorporation extending the period when they would have 
the right of purchass beyond 21 years. That, however, the Corpora- 
tion would pot grant, and now Mesers. Kershaw and Oo. had again 
approached the Corporation with a fresh proposal, which would lead 
to the early conversion of the system to electric traction. If the 
Oorporation were not willing to purchase the concern, they ought not 
to put any impediment in the way of other people purchasing it and 
doing the work. 


BURY, ROCHDALE, AND OLDHAM TRAMWAY. 


A meeting of the shareholders of this Oompany was held in Man- 
chester on Tuesday to receive the liquidators’ report, Two years ago 
the authorities decided to compulsorily purchase the underteking, and 
the arbitrator fixed the price at £162,675, which was considerably in 
excess of the most sanguine expectations. The liquidators have psid 
off the debentures with interest, and up to the present time have made 
& total distribution of 51s. per £1 share, 

The OHAIBMAN (Mr. J. Coomer), who presided at the meeting, 
explained that the liquidators had now a balance in hand of £1,620 
but they hed yet to receive the coste incurred subsequent to 
February, 1904. There were liabilities amounting to £1,100 incurred 
by the old company prior to its reconstruction, but the creditors 
could not be found. The Oourt was being asked to allow the 
liquidators to insert advertisements for these creditors, and if they 
could not be found to say that the £1,100 should pass to the present 
shareholders. With the additional casts to come ia it was estimated 
that there would be an available balance of £3 300, subject to the 
retention of the £1,100, It wae decided that the two liquidators be 
allowed £1,000 for their services, which would leave a balance of about 
£2,500. This was equivalent to an additional shilling per share, and 
would bring the total distribution to 32s, per £1 share. If the liqui- 
dators are not allowed to retain the £1,100 belonging to the old 
creditors, there will still be a balance sufficient to pay another 6d, per 
share. Two years before the arbitration proceedings the Company's 
shares could havc been purchased at 4s, each, and just prior to the 
commencement of the arbitration they were being sold at 10s, each. 


RENO ELECTRIC STAIRWAYS. 


The accounts of this Oompany for the period from April 12, 1902, to 
Dec, 51, 1904, show, after meeting debenture interest, a debit to profit 
and loes of £2,400. 


CAPE ELECTRIC TRAMWAYS. 


The report for the year ended June 30 shows a net profit after 
providing for debenture interest and redemption of £33,550, which, 
with the balance brought forward, makes £34,342. The reserve fund 
has been credited with £8000 and dividends amounting to 5 per 
cent. have slready been paid. The tramways carried in Oape Town 
15,020,503 passengers, earning £180905, against 15 909,998 
passengers, earning £195 015 during 1903-1904. In Port Elizibeth 
4,227,516 passengers were carried, earning £45,708, against 4,509,786, 
earning £50,157 for the preceding year. Іа oonneotion with the 
shorifsil in the gross revenue of £17,558 the directors call attention 
to the most unsatisfactory conditions which have weighed upon and 
still depress the entire business situation in Cape Town, Port 
Elizabeth, and the Oape Oolony generally, and as to whick at the 
present no improvement seems iu any way appsrent. The Camps Bsy 
tramline, leased from the Oape Town Oonsolidated Tramways and 
Land Oo. has again proved a disappointment, and the year’s working, 
including the rent paid to the Oonsolidated Oo., shows a lose of 
£13,225, but against this, the report states, must be set the consider- 
able revenue derived by the Cape Town system through the operation 
of the Oamps Bay tramways. 


WEST INDIA AND PANAMA TELEGRAPH. 


The report of this Oompany for the half-year ended June 30, 1905, 
states that the amount to cradit of revenue is £32 773, againet £34 581 
for the corresponding half of 1904. Expenses nave Been £23 230, 
against £23,437, leaving a balance of 29 545, to which is added 
£1,766 intereat on investments and £494 brought forward from last 
account, making a total of £11,793. It is proposed to pay 6s. per 
share on account of arrears of dividends to June 30, 1925, on the first 
preference shares, £10,369, carrying forward £1.424, This will leave 
the following dividends in arrear: on the first preference shares 
55.456, and on the second preference shares £14,007. It was pointed 
out in the last report that at the date of ite issue there was a decrease 
in the traffic pied in This decrease continued for the remainder of 
the half-year, and smounted in the aggregate to £993, as compared 
with the corresponding period of 1904. The traffic receipts for the 
current half-year also show а decline. The directors have to report 
that the British Guiana subsidy of 24 500 per annum, voted for 10 
years from Jan. 1, 1892, in consideration of the Company's laying a 
new cable between that colony and Trinidad, and continued at that 
rate up to March 51 last, has from that date been reduced to £3,000 
per annum. 


NEW COMPANIES REGISTERED, 


African Rubber Co., Limited,—Oapital, £70,000. Objects: to 
acquire and develop the Boniaka rubber concessions on the River 
Ancobra, near the small town of Baria. Secretary and registered 
office: A, Parkes, Moorgate Station-chambers, E. O. 

Makin and Co., Limited.—Capital, £1,000. Objects: to acquire 
the business carried on at Sheffield as Makin and Oo., and to carry on 
the business of electricians, electrical, and mechanical engineers, 
etc. Registered office: 25 and 25, Division-street, Sheffield. | 

J. В. Fairfax and Co., Limited,—Ospital, £12,500. Objeots : 
to adopt an agreement with J. S. Fairfax for the acquisition of certain 
pstents granted to him, and to carry on the business of mechanical, 
hydraulic, marine, electrical, traction, and general engineers. 
Registered office: Kew Bridge Engineering Works, 100 and 102 
Strand-on-the-Green, Ohiswick, W. 

Cumberland Power Syndicate, Limited.—Capital, £5,000. 
Objects: to adopt an agreement with J. Sturgeon, B. H. Thwaite, 
A. R. Ohorley, and J. Paterson, and to carry on in Oumberland and 
elsewhere the business of an electric power and power gss supply com- 
pany, and that of electricians, electrical, and general engineers, etc. 
Registered office: 4, South - parade, Leede. 

Evans e Carburettor and Motor Pump Syndicate, Limited.— 
Oapital, £2,000. Objects: to acquire certain patents for inventions 
relating to (1) new and improved carburetters and vaporisers for 
internal.combustion engines; (2) to motor pumps; (5) to a compound 
nozzle for blowing compressed air, with a suction principle in com- 
bination therewith; (4) to a radiator to be attached to internal- 
combustion engines, for cooling water and for other purposes in con- 
nection therewith ; to develop, deal with, and turn to account the 
same, ог any improvement thereon; to oarry on the business of 
mechanical and electrical engineers, eto. 


Liens Registered. 


Northern Counties Electricity Supply Co, Limited. — A 
memorandum of satisfaction in fall of mortgage debentures bearing 
various dates from March 30, 1904, to Jan. 12, 1905, inclusive, securing 
£87,000, has been filed. 


Llanrwst Electricity Supply Co, Limited.—Four debentures, 
dated Oct. 50, 1905, securing in all £1,000, charged on the company’s 
undertaking and property, present and future, including uncalled 
capital, have been registered. Holders: A. P. Elworth, Sandbach ; 
Е. Conway, Mostyn street, Llandudno ; and О, I. Jones, Plas yndre, 
Llanrwst. 

Northampton Electric Light and Power Co., Limitod. —Issue 
on Nov. 4 of £500 debentures, part of a series created June 3, 1896, 
to secure not more than two-thirds of the pup capital for the time 
being, charged on the company's undertaking and property present 
and future, including uncalled capital. No trustees. 
previously iesued of same series, £55,200. 


Lanchester Motor Со, Limited (Birmingham).—Issue on 
Nov. 2 of £1,738. 1s. bd. debentures, part of a series created by 
resolutions of Dec. 19, 1904, and Jan. 12, 1905, to secure £19,000, 
charged on the company’s undertaking and property present and 
future, including uncalled capital, subject to first mortgage debentures 
securing £50,000. No trustees. Total amount previously issued of 
same series, £16,076. ls. 4d. 


otal amount 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


St. Pancras.—The Borough Counoil invite tenders for 
lead-covered and armoured cables. 
adveitisement. 


London, W.—Messrs, Grice and Oo., Addison Wharf, Warwick- 
road, Kensington, require a 10-ton electrio derrick crane with 60ft, to 
Oft. jib, continuous current, 

Yarmouth.—Tenders аге to be invited by the Port and Haven 
Oommission for an electrically driven crane. Including foundations, 
etc.. the cost is estimated at £2,000. 

Bermondsey.—Tenders for new plant, estimated to cost £5,390, 
wili ehortly be advercised for. An estimate is being prepared for сор. 
densipg plaut, for which tenders will be invited. 

Glasgow.—The Corporation invite tenders for (1) eleotric light 
installation, etc., and (2) the heating and ventilating tor Pollokehielda 
District Library. Tenders by 10 a.m. on Nov. 27. 

Glasgow.—The Oorporation invite tenders for the supply of 
1 030-kw. motor.generstors and high and low tension sub-ststion 
switchgear, Tenders by Dec. 4. See advertisement, 

Ebbw Vale.—The Urban Dietrict Oouncil invite tenders for frae 
wiring aad supply of incandescent lamps. Tenders by 12 noon on 
Nov. 25. Full particulars in adve:t’sement columns. 

Omnibus Lighting.—A London motor omnibus company is open 
to receive proposals for the lighting of its vehicles by acstylene or 
electricity. Apply to Box 506, Willing's, 195. Strand, W.O. 

Salford.—The Corporation invite tenders for the wiring of the 
higher-grade Council tchcol for girls, Victor-atreet, Salford. Tenders 
to the Director of Education, Chapel-street, Salford, by Nov. 30, 

Sao Luiz —The Municipality require tenders for electric lighting of 
the town, Tenders by Dec. 16, Particulars may be obtained from 
the Muuicipil Secretary of Sao Luiz in the Stats of Maranhao, Brazil, 

Warrington.—The Tramways Oommittee invite tenders for the 
supply and erection of (1) overhead gear; (2) steel rails, fishplates, 
and fishbolts, Tenders to the Ohairman of the Tramways Committee, 
Town Hall, Warrington, by 12 noon on Nov. 28. 


supplyin 
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Madrid.—The Publio Works Department have opened a oompeti- 
tion for a scheme for electric tramways from Zumárraga to Azcoitia 
(Provinz Guipúzcoa). Particulars may be obtained from the Direccion 
general de Obras públicas. Offers by Jau. 16, 1906. 


Launceston (Tasmania).—Tenders are invited for the supply of 
500 or more electric meters and for maximum demand indicators. 
Tenders to Mr. O. W. Rocher, town clerk, Town Hall, Launceston, 
Tasmania, by 12 noon on Jan. 15. See advertisement in last issue. 


Aston Manor (near Birmingham).—The Publio Works Committee 
invite tenders for the maintenance of a portion of their tramway system 
for 12 months from Jan. 1, 1906. Tenders to the Ohairman of the 
А Works Oommittee, Council House, Aston Manor, by noon on 

Ov. e 

Whitchurch (near Cardiff) — Тһе Asylums Oommittee of the Oor- 
poration invite tenders for the following plant, to be delivered and 
erected at the asylum: (Section 1) battery of accumulators, with 
booster ; (2) engines and generators ; (3) switchboard. Tenders to Mr. 
J. L. Wheatley, Town Hall, Cardiff, by Nov. 87. 

Castlerea.—The Rural District Council invite tenders for the con- 
atruction of works for lighting the town of Ballaghaderreen : (1) 
buildere' work; (2) hydraulic turbine plant; (3) electrical work. 
Specifications and particulars may be had from Mr. О. Mulvany, 
M. I. O. E., Engineer's Offics, Atblone, on psyment of £1 аз a deposit, 
returnable after receipt of bona fide tender, Tenders by Dec. 95, 


Poplar.--The Guardians invite tenders for the supply and erection 
of the following plant at the children's homes and schools now in 
course of erection at Hutton, Eseex: (Section X) steam-engines, 
dynamos, pipework, eto.; (Y, part 1) main switchboard, wiring, 
motors, ete. ; (Y, part 2) fire-alarme, telephones, and electric bells, 
Tenders to Mr. G. Herbert Lough, clerk, Guardians’ Offices, 45, Upper 
North-street, Poplar, E., by 6 p.m. on Deo. 13. 

Christiania.—The Norwegian Telegraph Department are calling 
for tenders for the supply of 5,000 kg. of bronze wire. Tenders from 
British firms should odged by their agents in Ohristiania by mid- 
day on Dec, 1. The conditions of tender can be seen by agents on 
application to the telegraph authorities at Obristiania, Bergen, 
Stavanger, and Orendal. Apart from the usual Oustoms duties, a 
preference of from 10 to 15 per cent. is given to Norwegian 
manufacturers. 

Spain.—The Gaceta de Madrid of Oot. 10 contains details of a con- 
cession for the construction of an electric tramway as an extension to 
that of the east of Madrid. Tenders must be sent in by Dec. 13 to 
the Director of Public Works, Madrid, in whose office particulsra may 
be seen, А deposit of 1,899:95 pesetas, or about £60, is required to 
qualify suy tender. Local representation is necessary. The same 
journal of Oct. 12 containe a notice of a concession granted to the 
Sociedad Los Tranvias de Zaragozs for the construotion of an electric 
motor tramway in that city. e Gaceías may be seen at the Com- 
mercial Intelligence Branch of the Board of Trade, 73, Basinghall. 
street, E. O. 

Australian Commonwealth, —Tenders are invited by the Deputy 
Postmaster.General, Brisbane, for the supply and delivery at the 
Departmental Stores, Brisbane, of insulators, phosphor-bronze wire, 
copper sleeves, binders, and tapes. Tender forms, specifications, and 
conditions may be obtained from, and samples ecen at, the Stores 
Brenches, Poetmaster-General’s Department, Sydney, Melbourne, 
Adelaide, aud Brisbane. Tenders by noon on Dec. 18.—Separate 
tenders are required by the Deputy Postmaster-General, Melbourne, 
for the supply and delivery at Melbourne of (1) 10 miles of 26-pair 
lead-covered paper-insulaied telephone cable; (2) 1 mile of 156-pair 
lead-covered paper-insulsted telephone cable (18410, conductors) ; (3) 
5,000 barrel insulators delivery within three months of date ot 
acceptance of tender. Tender forms, specifications, eto., and sample 
of insulator, may be seen at the General Post Offices, Melbourne, 
Sydney, Brisbane, Adelaide, Perth, and Hobart, "Tenders must be 
endorsed '' Tender for ——,” as the case may be, and addressed to the 
Deputy Postmaster-General, Melbourne. 'They may be deposited in 
the tender-tox at the General Post Office, Melbourne, or, if sent by 
post, must be prepaid and registered. Tenders by Deo. 17. 


RESULTS OF TENDERS. 


Stourbridge.—The Guardians have accepted the tender of Cross and 
iie Walsall, for the supply of electric bells, telephones, and tell. 

68, 

Acton, —The Urban District Council have accepted the tender of 
the Sloan Electrical Oo. for the supply of carbons for the next 
12 months. 

Sheffield. —Messrs. Vickers, Sons, and Maxim have placed an order 
for a turbine complete, with conderser, eto., in the hands of Willans 
and Robinson, Rugby. 

Yarmouth.—The Guardians have acoepted the t.nder of Messrs, 
Cooper and Cunningham, at £19. 19s. 6d., for extension of the tele. 
phone system at the workhouse, 

Yarmouth.—Two extra cars are to be purchased for the Gorleston 
and Southtown district, under the original contract with the British 
Electrical Engineering Co., at £507 per car. 

London. — The South Metropolitan Electric Supply Oo. (late 
Blackheath and Greenwich Oo.), in view of the extension of their 
works at Greenwich, have jast placed their contracts for the turbine 
and condensing plant with Willans and Robinson, Rugby. 

Worksop.—The Urban District Council have accepted the tender of 
Chamberlain and Hookham for the supply of electrical slot meters, 
and that of the Pulsometer Engineering Co., at £200, for water- 
softeming plant. 

North-Eastern Railway Co.—It is reported that the above 
company have placed an order for the early delivery of 200 truck 


frames of a patent design with the Brush Electrical Engineering Oo., 
of Loughborough. 

Poplar.—The Borough Oouncil have accepted the tender of Messrs. . 
Geipel and Lange for provision of plant for the manufacture of 
disinfectants, at the sum of £325, and an expenditure not exceed- 
ing £100 is authorised for the erection and equipment uf a shed for 
the plant. 

Battersea.—The offer of Ohitty Bros. for the purchase of scrap 
carbone at the central electric generating station at the rate of 35s. . 
per ton has been accepted. The Lighting Committee recommend the 
acceptance of the tender of the Electric Construction Oo. to provide 
and fix an electric motor of 16 h. p., together with all acoessories, 
gearing, shafting, etc., at £358. 108. 

London County Counoil.—The following tenders have been 
received: (1) for the supply, delivery, and erection of 12 steel coal trucks 
required for use at the Greenwich electricity generating station : 


Kerr, Stuart, and Oo., London“? U“... £990 0 0 
S. J. Olaye, Long Eaton ———— — — 1,098 0 0 
Mountain and Gibson, Bury... 000 « 1.254 0 0 
Hurst, Nelson, and Oo., Motherwell. .. 1,890 0 0 
T. Davies Limited, Widn es oso os. — I ^.» 129518 0 
Flavell and Churchill, London. m... =æ. ne s as om oae + oe o os s es ~ 1217 0 о 
Brash Electrical Engineering Oo., Loughborongh........ 1,596 0 0 


+ Recommended for aoceptenoe. 
(8) 150 car ploughs, British Westinghouse Electric and Maun/acturing 
Oo. (the work to be execnted by staff of the tramways department, 
under the direction of the chief officer of tramways, for a sum not 
exceeding £1,8)0). 
St. Marylebone.—The Electricity Oommittee have received the 
following tenders for the supply of cables: 


W. T. Glover and (o.. ... £7,681 
Siemens Bros —Á— "— ——Á—— e. 7,616 
Oallender o cc eee инанды FCC 7,602 
W. T. Henley’s Telegraph Works Co 7.335 
British Ir sulated and Helsby Ozbless ......... ..... 1,555 
Bt. Helens Oable Co.“ .. . . 60.05 


* Recommended for acceptance. 
The seme committee also recommend the acceptance of the tender 
of Elliott Bros., at £2,818. 5s., for the supply and erection of the 


· switchboard at the south end of the generating station; the tender of 


Chadburn's (Ship) Telegraph Oo., at £215, for the supply and fitting 
of telegraph instruments in connection with the swit:hboard at the 
generating station ; and the placing of an order with О. A. Parsons 
and Co., at £1,754, for two spare armatures required for the dynamo 
at the generating station. 


BUSINESS NOTES. 


TRACTION. 


Geneva Tram Co.— The traffic receipts for the month of 
Ostober amounted to £7,993, being an increase of £186 on the same 


month of the previous year. 

Leeds. —The Tramways Committee of the City Oouncil have decided 
to begin running motor omnibuses from Headingley to Adel along 
Weetwood-lane as early as possible. 

Peru.—We understand that various street railway lines are to be 
changed from horse to electric traction, and a new electric railway is 
үт. jected to run between Chorillos and Lima. 

Cleethorpes.—The District Oouncil have decided to permit the 
tramway company to extend the electric tramway along the new 
King’s-parade, provided certain conditions are complied with. 

Musselburgh.—The Musselburgh and District Electric Light and 
Traction Oo, give notice that they intend to apply to Parliament for 
powers to construct tramways in Musselburgh and the surrounding 
districts, 

Oxford.—The Оу Oouncil have decided to apply in the next 
session of Parliament for an Aot authorising them to take over the 
existing tramways, and to reconstruct and adapt them for the use of 
electric power, 

Manchester.—It is stated that the London and North-Western 
Railway Oo. are considering the project cf electrifying their line from 
the Manchester Exchange Station to Eooles and Patricroft, a distance 
of about six miles. 

Renfrew.—Oomplaints were made at 4 recent meeting of the Town 
Oouncil that workmen's fares on the tramcars were higher in that 
borough than in Glasgow, and it was decided to lay the matter before 
the manager of the Glasgow trams. 

Buenos Ayres.—The Public Works Oommittee of the Buenos 
Ayres City Oouncil have reported favourably on the project of Messrs. 
R. von Wentzky und Oo. for a system of electric tramways to the 
suburbs of Villa Devoto, Villa Rita, etc. 

Radoliffe.—A letter from the Tramways Committee was read at 
the last meeting of the Radcliffe Council to the effect that the former 
could not see their way to grant the request cf the latter for an 
improved service of trams on the New-road section. 

Weymouth. —With regard to the application of the Great Western 
Railway Oo. for leave to deflect slightly the tramway line on the quay, 
the borough surveyor has advised that such deflection could be made 
with safety, and the mayor, on behalf of the Council, has consented to 
the work being carried out. 

Norwich.—At the adjourned meeting of the Town Oouncil a 
number of complaints were levelled sgaingt the Norwich leott 
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Tramways Oo, for their irregular service of cars and other inefficient 
arrangements, whilst the Oouncil'e action in leasing the cars instead 
of working them themselves was adversely criticised. 


Newoastle-on-Tyne.—The tramway employós (motormen and con- 
ductors) struck work on Saturday last, but resumed again on Monday 
morning after a tentative peace had been arranged. Mush rioting 
took place, and the disturbances resulted in the enforced withdrawal 
of the cars from the streets, Reference to the cause of the strike is 
made elsewhere. 


Tramways Over the Bridges.—A conference was held on Monday 
to protest against the rejection by the House of Lords of the Bill 
authorising over-bridge tramways. The members of the conference 
formed themselves into an association, to be called the North London 
Over-Bridge Tramways Association, and an influential executive of 
20 members was formed, 


Twickenham, —Oomplainte have been made by the District Council 
against the action of the tramways company in opening roads without 
giving notice to the Council. The Oouncil feel that, as the highway 
authority it is entitled to receive notice from anyone opeaing roads, 
and have invited a conference of representatives of the districts con- 
cerned to consider the matter. 


Kensington.—The Harrow-road and Paddington Tramways Oo, 
propose to proceed at once with the work of reconstructing their 
tramway in Harrow-road for the electrical working of the system, 
and are prepared to do the work while the Borongh Oouncil are 
excavating and laying creosoted deal blocks on concrete in portion of 
the Harrow-road. To this the Oouncil agree. 

Devonport.—The Tramways Oommittee have decided to erect 
tramway passengers’ ehelters in several parts of the borough. The 
first shelter will be built at the junction of Albert-road and Exmouth. 
road. A sub-committee has been appointed to make inquiries with а 
view to the revision of fares on certain routes, and to consider the 
proposal for additional stopping places on the company’s system. 

Liverpool.— Notice has been given that at the next meeting of the 
Tramways Oommittee a proposal will be made for the reconstraction of 
the tramway lines along Everton-road to be proceeded with forthwith, 
and the Everton Ohurch and Pierhead service established via Everton- 
road, Lowhill, and Erskine.street, returning via Brunswick-road and 
Everton-road (instead of via Shaw-street), as soon as possible. 

Hyde Park.—The First Oommissioner of his Majesty's Works states 
that, subject to certain conditions, electric carriages will be exempt 
from the rule prohibiting motor carriages from entering Hyde Park 
between the hours of 4 p.m. and 7 p.m. during the months of May, 
June, and July. There is no intention, however, of admi motor- 
cars other than electric cars to the park during the prohibited hours, 

Siam.—It is reported that an electric tramway has just been 
installed in Bangkok, This line, which is 124 miles long, was opened 
on Oat. 1 by the King of Siam, who fastened the last bolt in the track 
and turned on the current in the power-house. With the exception 
of the royal car, for the building of which native or Chinese workmen 
were employed on the spot. the machinery and cars were manufactured 
by Messrs, Dick, Kerr, and Oo. 

Dundee,—The Tramways Oommittee of the Council were engaged 
on Monday in the consideration of a report of the manager relative to 
the opening of the Dandee and Broughty Ferry line, which will take 
place towards the end of the year. With regard to the covering of 
cars, the manager was instructed to report fally ss to the coverings in 
use on other systeme, while suggestions as to fares and other matters 
were deferred for consideration at a meeting to be specially convened. 


Brazil—The contract between the State Government and the 
Companhia Cantareira for a tramway service in the town of Nictheroy 
and the '' barca " service across che bay has been renewed. The com. 
pany are obliged to substitute electric for animal traction, to extend 
existing lines, and construct new ones, The works will cost about 
5,000 contos—3.¢., 5,000,000 milreis, or about £333,000. The com- 
pany are permitted to buy electric force, and therefore need not make 
an installation. 

Folkestone.— At last week's meeting of the Town Council it was 
reported that Mr. Sellon was preparing plane and particulars with 
regard to the construotion of an electrical tramway system from the 
top of Folkestone-hill to New Romney, and he would shortly apply to 
the Council for an interview. At present Folkestone Corporation are 
bound by a resolution to construct tramways over certain routes, 
and they must be on the surface-contact principle. It is supposed 
thet in the course of a few weeks something definite will be heard in 
the matter, 

Essex.—There was a large gathering of North Essex landed 
1 and agriculturists at the town Hall, Great Bardfield, on 

onday, in support of s scheme to provide that part of the county 
with a light railway. It was pointed out that the nearest railway 
station was 12 miles away, which rendered impossible the establish- 
ment of dairies on the farms, Among those who agreed to be nominated 
directors of the new company snd to represent the agricultural interests 
were Sir Fortescue Flannery, M. P., and Mr. H. T. Laun, who promised 
to raise £100,000 towards the project. 


s.—The company . the Town Oouncil with s 
request to be released from the bond of their agreement net to erect an 
overbead system of trame on the front, and proposed that the Oouncil 
should consent to а one-clause Bill giving them the power they 
originally sought. The Tramways Oommittee, however, recommended 
the Council to adhere to the position they bad all along teken up, and 
this ib was agreed to do, after some discussion. The Hastings Iram- 
way Co. intend applying during the forthooming session of Parliament 
for powers to construct and work an overhead system of electric trama 
in the borough. 

А Fareham.—The work! in connection with the oonetruotion of the 
Gosport and, Fareham tramways has been so far completed as to enable 


& trial to be run over & portion of the line, which took place last 
Friday. A car was taken from the power station at Hoe Ford, and 

oceeded over the line to the terminus near Fareham railway station. 

e car ran at a steady pace on the pn the several curves and 
crossing points being taken very easily, and altogether the trial was 
deemed to be most satisfactory. There remains a little more work to 
be done near Brockhurst, but the date for the running of the service 
has not yet been fixed. 


Plymouth.—The Tramways Oommittee on Monday received a 
petition from the motormen and conductors, who number over 80, for 
an increase in wages. It was explained that before the introduction 
of the Sanday service the men worked 63 hours а week, but had the 
Sunday free. Since the inaugaration of the Sunday service they have 
worked alternate Sundays without increase of pay, but, as compeusa- 
tion, the service being worked on the double.shift system, the hours of 
labour were reduced to 54 per week, At present the motormen receive 
a minimum of 218, a week, rising to 245, while the conductors earn 
from 17a. to 19s. a week. The committee decided to increase the wages 
of the motormen by 1e. a week, raising the minimum to 223. and the 
maximum to 253., and fixed the wages of the conductors at a minimum 
of 17s., increasing to 20s, 


Leith, —The Tramways Committee of the Town Oouncil ata meeting 
on Thureday last remitted to the Provost's Oommittee to confer with 
the Corporation of Edinburgh—if Edinburgh so desired—with refer- 
ende to the suggested extension of the tramway lines from Seafield to 
Portobello, from Bonnington to Granton, and from Newhaven to 
Granton. 10 was sgreed to intimate to Edinburgh thet Leith had 
refused their consent to the National Electric Construction Oo. to 
make a line through Leith to Queen's Ferry. The sections of the Leith 
electric tramway system between the foot of Leith Walk and Seafield 
and on Commercial. street, including the swingbridge which spans the 
harbour at the latter place, were inspected by Oolonel von Donop on 
behalf of the Board of Trade on Wednesday, these being the last to 
be completed. Immediately afterwards a service of electric cars was 
put on the routes, and the whole system is now in full working order. 


Southend.—At а meeting of the Town Council last weak the Light 
Railway and Electric Light Oommittee’s report on the proposed tram 
extension was brought forward for adoption, For High-street the 
committee recommended a service of single-deok cars. The gradient of 


the Pier-hill would be altered from 1 in 9°77 to about 1 in 11, and 


other improvements would be made, From the deviation past the 
Half-way House there would have to be an entirely new road, and it 
was proposed that the track be laid on sleepers. lonel Burges had 

iven sufficient land to put down a double instead of a single line. 

he total extra cost for this would be approximately £3,000. Oolonel 
Barges would also give them land right up to Ness-rosd. To the 
Cambridge Hotel the track would be on sleepers, and from there to the 
High · treet, Shoeburyness, the track would be laid on the system now 
in use. Та opposing the report it was said there was а feeling through- 
out the borough that the time was not ripe for the adoption of the 
scheme. Io the end the whole matter was referred back to the oom- 
mittee for further consideration and fuller reports. 


Grimsby.—The tramways company are prepared to construct the 
Hainton.avenue extension upon the Oorporation's conditions with 
regard to paving, eto., but they refuse to carry out the Welholme-road 
extension. The Highways Committee have decided that, unless the 
company were prepared to carry out both extensions on the Oorpors- 
tion conditions, and to complete them within 12 months of the date of 
the provisional order, the Corporation would oppose any effort made to 
secure a provisional order for the Hainton-avenue extension only. It 
was stated at the recent meeting of the Highways Committee of the 
Oouncil that negotiations were now proceeding between the tramway 
company and the Great Northern Railway Oo. with regard to a pro- 

| by the latter to construct excursion platforms at Weelsby-road. 
The railway company contemplate carrying excursionists to Weelsby, 
whence, if sati factory arrangements can be made with the tramway 
company, they will be carried to Cleethorpes by electric car, In view 
of there proposals the committee decided to ask the tramways company 
to endeavour to obtain an agreement with the railway company per- 
mitting the construction cf a subway at Weelsby-road at some future 
date. 

Durban —In his annual report as general manager of the Durban 
municipal tramways, Mr. H. N. Thomas, late manager of the Hudders- 
field Corporation tramwaye. states that although the total income, as 
compsred with the year 1904, is less, this is accounted for by the fact 
that in the income for 1904 is included a sum of £2,030, transferred 
from maintenance account to capital account, so that the actual earn- 
ings of the department for 1905 are greater. The net surplus appro- 
priated to borough fund shows an increase of £1,247 over the previous 
year. The percentege of operating expenses to income will compare 
very favourably with any larga and best managed system of any home 
towns. There isa deorease in the operating expenses per car mile, 
from 11‘77d. to 9:904. The length of route ie 128 miles, length of 
track £2 miles, maximum grade 1 in 14, sharpes? carve 70ft., weight 
of rail (straight track) 9010, per yard, weight of rail (curve) 10510. per 
yard, number of cars in use 46, average number of cars in daily service 44, 
seating oapscity of cars 64, car milesge 1,097,250, average car milesga 
per day 3,006, milesge per cir per day 68, passengers carried 
11 848 191, passengers carried per day 32.460, passengers carried per 
mile 11°73, total traffic receipts £88 280. 7s. 6d., average reseipts per 
day £241. 178. 3d., averege receipte per car mile 19:5281., average 
receipts per passenger 1 77 d., average receipts per head of population, 
bssed on 40,000, £2. 4s. ld., number of times population carried, 
based on 40,000, 294. 

New South Wales.—We have received a copy of the '' Jubilee” 
number of the New South Wales Railway Budget, which was specially 
got up in celebration of the jabilee of the Government Railway. The 
number contains short biographical sketohes of leading railway and 
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in lieu of the existing 4d. fares upon the Greenwich route of the 
Council’s tramways, Id. fares be charged for journeys between the 
undermentioned pointe: (1) Blackfriars Bridge and Elephant and 
Castle ; (2) Westminster Bridge and Elephant and tle; (3) 
Waterloo Bridge and E ephant and Oastle; (4) Elephant and Castle 
and Tower Bridge-road ; (5) Tower Bridge-road and Dun Oow, Old 
Kent-road ; (6) Dan Cow and Canal Bridge, Old Kent-road ; (7) Oanal 
Bridge and Old Kent-road railway station ; (8) Old Kent- railway 
station and New Oross.gate; (9) New Oross-gate and Marquis of 
Granby; (10) Marquis of Granby and High-street, Deptford; (11) 
High- street, Deptford, and Devonshire-road ; (12) Devonshire-road 
and King William-street ; (15) King William-street and the present 


terminus at Greenwich. 


tramway officials in the colony, and is illustrated by a number of 
beautifally executed photographs. The history of the railways is also 
related, commencing at the period at which construction assumed a 
tangible form in Australia. It is interesting to see a faithfully 
reproduced drawing of the first station buildings erected in 1856 in 
Parramatta and Sydney, when the neighbourhood was still desolate 
bush, and to watch the gradual extensions and developments which 
take place in subsequent years, culminating in the erection of 
a building which in 1905 adequately represents the commercial 
activity and prosperity of the capital of one of our most enterprising 
colonies, A series of meetings were held under the suspices of the 
Railway Institute during the anniversary services, Photographe are 
given of the late Mr. E, M. G. Eddy, the erstwhile chief commissioner 
of railways, and his successor, Sir Ohas, Oliver; Mr. W. M. Fehon 
(commissioner), Mr. H. McLachlan 5. Nr. to the commissioners), 
Mr. James Fraser (engineer-in-chief), Mr. J. E. 8. Oorns (goods 
manager), and other officials, Mr. G. Holt opened discussion on 
Tramway Accidents at a recent meeting of the Sydney Tramway 
Officere' Association, In а comprehensive and able address he was 
able to show that, notwithstanding the narrow streets and congested 
traffic, tramway accidents in Sydney were not numerically more than 
in England and America, and that the vast mesjority of these were 
directly due to passengers boarding and leaving cars while in motion. 


Belfast.—At Monday's meeting of the Tramways and Electricity 
Committee & report was submitted by the general manager of the 
tramways, in hep xs stated that the reon o the trial : the three 
engines prov or the special purposes of operating the tramway 
system brings about а very serious state of affairs. He would require 
two engines working under fall losd during & day of 17 hours to work 
the whole service of 174 cars, together with & third stend-by engine, 
aleo capable of working under full load in case one of the others had to 
be stopped for any reason, The full electric service, therefore, cannot 
be commenced until Mr. M'Cowen (the electrical engineer) is satisfied 
that all three mogo are capable of working under full load for a 
lengthy period. E * further expressed the opinion that the 
complete service could not be put into operation until Feb. 1. He 
suggested that in the meantime the southern lines be worked with 
one ойле under three-quarter load, having the second engine asa 

У, 


LIGHTING AND GENERAL. 
Colwyn Bay.—It is proposed to borrow £10,000 for electric lighting 


purposes. 
Barnsley.—Sanction has been obtained to borrow £400 for publio 
lighting at Worseborough. 
Woolwich,—The Borough Oounci intend to support the London 
County Council's Wiring Bill. | 
St. Pancras.—The Borough Oouncil have decided to support the 
London Oounty Oonncil’s Wiring Bill. 

Derby.—On account of the Royal Show, London-road will be lighted 
by erc lamps as far as the showground. 

Gravesend.—Application is to be made for a loan of £7,000 for 
extension o? plant at the electricity station. 

Stourbridge.—The Council are dealing with an electric power 
company in regard to the execution of their provisional order. 

Weardale,—The Council are ADAE the Stanner Steelworks 
with a view to lighting the district by electricity from the company's 


plant. 

Liversedge —The Urban District Council have confirmed a previous 
resolution that borrowing powers should be applied for for £1,600 for 
electric supply purposes, 

Hendon.— The Rural District Council are corresponding with the 
Northwood Electric Power Oo. re their application for supplying 
electric light for the district, 

Ebbw Vale.—Operations have actually commenced for the supply 
of electricity for public lighting, and will probably be completed before 
the end of the present winter. 

Swansea Telephones,— We understand that the Corporation have 
just completed the connecting-up for interoommunioation between the 
municipal and National services. 

Wandsworth.—A notice from the County of London Electric 
Supply Oo. of intention to lay electrical conduits in South - street, 
Wandsworth, has been approved. 

Trowbridge.—The Urban District Oouncil have decided to charge 
the National Telephone Oo. 1s. per pole for 35 poles to be erected in 
Bradley-road for telephonic purposes. 

Stooktom.—The Rural District Oouncil are applying for an exten- 
sion of the time in which to carry out the provisions of the electric 
lighting order received some years ago. 

Ramsgate.—St, Mary's Ohurch is the first place of worship in the 
town to be electrically lighted. The installation has been carried 
out by the Ramsgate and District Electricity Supply Oo. 

Llangollen.—The sgreement drawn ap in accordance with the 
tender accepted by the Oouncil for the lighting of the entire urban 
area by the Llangollen Electric Lighting Oo. is ready for sealing. 

Montrose.—An electrical exhibition is being held in the Burgh 
Hall, Montrose, by the North of Scotland Electric Light and Power 
Oo., under the direction of the company’s manager, Mr, Harold Hale. 

Calcutta Tramways Co.—An interim dividend of 3s. 6d. per 
share on the old shares (being at the rate of 7 cent, per annum, 
free of tax), on account of the profite for the half-year ended June 30, 
is announced. 

Holyhead.—The Urban District Council have arrived at a settle- 
ment with the National Electric Construction Oo. in regard to an 
amount of £609 claimed under which the company receives £256, plus 
£30 for lamp fittings. 

Agency.—Moesrs. Bray, Markham, and Reiss have appointed 
Messrs. J. Parkinson and Oo., St. Nicholas-buildings, Newoastle-on- 
Tyne, their sole agents for Northumberland, Durham, and the Oleve- 
land district of Yorkshire. 

Calcutta Electric Supply Corporation.—The number of units 
delivered to consumers during the four weeks ending Oot. 27, 1905, 
were 368,193, compared with 288,297 units in the corresponding four 
weeks of the preceding year. 

London Gazette.—The fire& meeting in the estate of Harry Jones 
and Gwilt Lloyd Osthrall, plumbers and electrical engineers, Ohester- 
street, Wrexham, will be held at Orypt-chambers, Eastgate-row, 
Ohester, at 12 noon on Nov. 29. 

British Aluminium Co.—The directors of the British Aluminium 
Co. have decided to pay an interim dividend for the half-year ended 
June 30 last at the rate of 6 per cent, on the A" preference shares, 
and 7 per cent. on the 7 per cent, preference shares. 

Kensington.—An application from the Notting Hill Electric 
Lighting Oo. relative to proposed extensions of tbeir mains in 
Latimer-road and Boundary-road, and three out of five applications 
received from the Post Office for permission to lay pipes for telephone 
wires, etc., have been sgreed to. 

Taunton.—The recent tempo failure of the electric "p was 
caused by the breakdown of & couple of pipes connected with one of 


stand-by, and leaving the third engine in hands of the builders in the 
hope that they can do whatever necessary to the engines until they are 
capable of running under full load non-condensing for a lengthened 
period. It was announced that the Board of Trade inspection would 
take place on Wednesday, the 29th inst., but that would apply only to 
part of the system, and the representatives of the Board would have to 
return at a later date to complete the work. It was also reported that 
on the Shore-road the telephoue wires were actually lying on the wire 
through which the current for the tramcars would pass, and Mr. 
M'Oowen considered that it would be im ble to work that route 
until this state of affairs was remedied. The Lord Mayor expressed 
the hope that the southern portion of the system would be opened on 
the 30th inst. | 
Hythe,—A special meeting of the General Committee of 
the Town Council was held last week at which a deputation from the 
National Electric Construction Co. was received relative to the pro- 
posed construction of an electric tramway between Sandgate, Folke- 
stone, and Hythe. The proposal of the company has been before the 
committee for some time, but the latter’s requirements ss to widen- 
ings, eto., were considered out of proportion to the scheme, Mr. 
Oownie, joint manager and secretary of the company, who attended on 
their behalf, said that his company had carefully considered the ques- 
tion of routes, and they came to the oonolusion unless they could get 
& tramway slong High- street the scheme would not be worth going in 
for, so far as Hythe was concerned. Then if they proposed putting 
tramways down some of their streets, he was afrsid they would have 
very considerable opposition from the ratepayers in High-street, as it 
was found always that the trade of the town followed tramways, and 
by taking the tramways through other streets they would be taking 
a ien deal of the trade away from the High-street. They 
ed, if possible, to get the Oouncil’s support. They had got 
the support of Sandgate, and they had also got the support of 
Folkestone, so far as the committee were concerned. The company 
were to pay to the Oouncil the sum of £2,000, so that they 
could do whatever widenings they liked. The company, said Mr. 
Cownie, would also be po to pay £1,500 to the Oouncil for all 
the widenings they had already done. The maximum fare would be 
1d. a mile, but for a through it would be less, We understand 
that the Council will further consider the matter when plans have 
been deposited. It had been moved and seconded previous to the 
arrival of the deputation, that the Council at the present time do not 
give their consent, reserving to themselves the right to act after the 
plans have been deposited in accordance with the standing orders, 


London County Council —At Tuesday's weekly meeting of the 
Oouncil, the Highways Committee reported that their attention had 
been called to the fact that there appeared to exist no direct authority 
to make by-laws regulating the use of the tramway subway from the 
Victoria-embankment to Sonthampton-row authorised by the London 
County Council's Act. They recommended, and it was agreed, thet 
authority should be sought in the next session of Parliament to enable 
the Council to make the necessary by-laws, In respect of the Oouncil's 
application for the compulsory acquisition of Holloway car-shed site, 
the Highways Committee recommend that powers be sought for the 
purchase of a farther site with an area of about 2$ acres in Pemberton- 
road for the erection of a car-shed and sub-station in connection with 
the electric working of the northern section tramways, In consequence 
of the unsatisfactory conditions of the lines, and the impracticability 
of vorne pim at all remuneratively, ib is proposed that the tram- 
ways which have been transferred to the Oouncil from the London, 
Camberwell, and Dulwich Tramwaye Co. be abandoned. It is 
also recommended, with a view to preventing overlapping, that, 
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the boilers at the Corporation works. The damage was put right 
duriog the night. Thenew boiler which will soon be installed at the 
works will prevent a similar occurrence. 


Ipswich Engineering Sooiety.—At the last meeting of the 
Ipewich Engineering Society the newly-elected president. Mr. Frank 
Ayton, chief engincer of the Corporation electric worka, delivered an 
address upon the subject of Present-Day Features ia the Generation, 
Distribution, and Utilisation of Electric Power.“ 


London County Council —On Tuesday it was agreed t» lend the 
Battersea Borough Ocuncil £2,218 for bt set lighting purposes and 
the Fulham Borcugh Oouncil £25,000 for electric light installation. 
Sanction was also given to the to rowing by the borough of Stoke 
Newiogton of £6,715 for electrico light instillation and meters. 


Erith.—The Works Oommittee, after discatsing with the surveyor 
and the electrical engineer the question of the rearrangement of the 
lamps slong the tramway routes. have asked these two officials to 
sabmit a joint report upon the subject, with plan showing tbe position 
of Eons lampe, the tramway poles, and proposed scheme of rearrange- 
men 

Woodford.—Out of 3 646 circulars sent out to obtain the opinion 
of the ratepayers as to the advisability of applying for a provisional 
order under the Electric Lighting Acts 1.554 replies have been received, 
and of these 456 answered Yes,” 1,052 answered No," and 36 were 
irregular. OConsiquently the application for a provisional order will 
not be proceeded with. 

Chelmsford.— After а very severe fight with the local gas company 
the Ohelmsford Electric Light Oo. have obtained the etreet-lighting 
contract for а number of years, The 300 half-ampere A type Nernst 
lempe to ba used are being supplied by the A. E. G. English Manu- 


facturing Oo., who hold the Nernst pe patents for Great Britain, all 


British Oolonies, Asis, Africa, South and Oentral America. 


Indian and Colonial Trade Inquiry Offices in the City.—The 
India Trade Inquiry Office, at 75, Basinghall-street, London, E. O., has 
been established for the purpose of supplying the general public with 
all available information as the commercial products menufactures, 
and trades of British Iodia. The Canadian, Cape of Good Hope, and 
Qaeensland Governments have opened offices in the взше building. 


Edmonton.—The District Council have received a letter from the 
Board of Trade asking why no steps bave been taken to carry out the 
obligations of the Oouncil under their provisional order, and for 
reasons why the order should not be determined. The Oouncil has 
directed a reply t» be eent asking for an extension of time until the 
agreement with the North Metropolitan Electric Supply Co. was 
completed, and explaining the facts. 

Bury.—The District Chamber of Commerce recently discuseed a 
complaint made by the Bary Manufacturing Oo. with regard to the 
charge for trunk calls to Bradford, urging that Bury was at a dis. 
advantege, end asking the chamber to take up the matter. It was 
also mentioned thet the charge for calls from Whitefield to Bary was 
6d. It was resolved that strong recommendations be made to the 
National Telephone Oo. askiag them to provide a remedy. 


Lowering Gear.—We are informed by the London Electrio Firm, 
George. &tteet, Oroydon, that their one working part aro lamp 
lowering gear is meeting with considerable favour by reason of its 
unique and practical design and conetiuction, and that although it has 
only been on the market a very short time it has been supplied to two 
Government departments, 16 corporations and supply companies, 
several railways, and a large number of contractors, including a 
single order for 50 complete sets. 

Dorking.—The Urban District Council's Electricity Committee 
have received a letter from Mr. Trentham, enclosing one from Messrs. 
Edmundsons, further pressing for the Oouncil to reconsider end 
sanction the laying down of the cable necessiry for the Deepdene 
supply, and expressing their willingness to relieve the Council from all 
liability and risk in the matter pending the approval of the Local 
Government Board beir g obtained to the loan. We understand that 
the Council have declined to alter their previous decision, 


Telephone Extensions.—The As zociation of Chambers of Com- 
merce has been informed by Lord Stanley that at present it does not 
seem possible for him to hold out hopes of any meterial extension of 
existing facilities for telephonic communication with the Continent, 
but he fully apprecistes its importance to the meroantile community. 
The extensions which have b«cn possible during recent years are 
detailed, and Lord Stanley adds that the communication between 
Liverpool and Autwerp, and between this country and Holland, has 
been found to be impracticable, 

New Issues.—A prospectus has been issued by the Newquay 
Electric Light and Power Oo. Capital, £15,000 in £1 shares. Secretary: 
E, Ernest Smith, 66, Victoria-street, Westminster. The object is 
to take over and work the parliamentary powers granted in 1904 to 
Messrs. Foote and Milne for the supply cf electricity for public and 
private purposes with the Newquay Urban District Council's ares. 
The construction of the works will be undertaken by Messrs, Foote 
and Milne. Letters of allotment and regret have been posted in 
connection with the issue «f £150,000 44 debenture stock of W. T. 
Henley’s Telegraph Works Oo. 

Dunkeld —A hitch has occurred in the telephonic arrangements. 
Work had been begun consequent upon an agreement between sub- 
soribers and the Postal Department for the establishing of a telephonic 
district which included Pitlochry. A number of the signatories, how- 
ever, belong to Birnam, and the Department having announced that 
this part can only be included on payment of an sdditionel amount, 
an indignation meeting was held last week, at which it was decided 
that the whole of the subscribers renounce the agreement if the Depart- 
mont do not give way. The resolution has been sent to the secretary 
of the Department for further gongideration, 


Bermondsey.—Tho electrical engineer has reported on the ventila- 
tion of the Council chamber, and we understand that the following 
estimate for the work has been adopted : fan and motor, with starters, 
£41; galvanised sheet-steel duct bouse and labour, £55—£96. 
The Electric Lighting Committee report new consumers equal to 468 
8.с.р. lamps, and state that the number of lamps connected to the 
mains are now 62 421 lamps for private consumers and the equivalent 
of 4 646 lamps for public lighting, a total of 57,067 lamps. The 
highest losd observed this year was 575 kw., as against 437 kw. for 
the corresponding period last year, an increase of 32. 


Beckenham —The clerk is taking steps to open the necessary 
accounta on the Council taking over the management of the electric 
lighting works, and in fature the dust destructor and eleotrio lighting 
works will be treated as separate undertakings. For the present the 
destructor is to be credited with £143 per annum, the estimated value 
of the steam supplied by the destructor and used for the generation of 
electricity, and the electric lighting account debited with £150 per 


‘annum, the amount hitherto charged to the British Insulated and 


Helsby Oables in respect of the cost of collecting the electric 
lighting charges aud of clerical work and book-keeping performed in 
respect of the undertaking. 


Stock Exchange.— Applications have been made to the Stock 
Exchange Oommitt:e to appoint a special settling dey in and to grant 
a quotation to British Aluminium Oo,’s 30,000 ordinary shares of 25 
ech, £2 paid, and £300,000 54 per cent. Loch Leven debentures 
cf £100 esch. The committee have ordered the undermentioned 
securities to be quoted in the official list: Adelaide Electric 
Supply Оо. s 10,0CO 6 per cent. oumulative prefsrence shares of £5 
esch (fully paid), Nos. 1 to 10,000; Amezon Telegraph Оо, 'в farther 
issue of £35,900 5 per cent. debentures of £100 each, Nos. 1,251 to 
1,609 ; and Anglo-Portuguese Telephone Oo.’e £50,000 5 per cent, firat 
mort gige debenture stock. 


Elgin.—The Town Oonuncil have received a report by Messrs. 
Buchen and Hogsth, Edinburgh. on the proposed electric lighting 
scheme in combination with a refuse destructor. The engineers ооп- 
sidered they would obtain 4,500 lamp connections, and recommended 
the adoption of the low-tenaion tbree- wire system, with s continuous 
current, and 380. volt lamps. The estimate of the capital expenditure 
at the end of the first year is £16,200, and at the end of the fourth 
year £17 300. The engineers estimate that the revenue from the first 
year's working of the scheme would have s loss, due to the heavy 
capital charges, of £275 but that at the end of the fourth year there 
would be a profit of £342, which would go against the losses of the 
first year or two, The report is being printed and distributed amongst 
the members of the Town Council. 


Electricity Shares.—The elestrio share market hes not displayed 
much activity during the past week, the Financial Times says, the tone 
has continued dull, and the msjority of changes in prices are in a down- 
ward direction. Supply descriptions in particular have been weak, though 
the declines are not of serious extent as а rule. St. James's and Pall 
Mall ordinsry and preference have each receded 4 to respectively 134 
and 8j. Kensington and Knightebridge at 114, London preference 
at 5, Obaring Oross at 7, and County of Londons at 10 have fallen 4 
while Westminsters have declined 4 to 124. Ohelseas, however, have 
improved 4 to Єў. Among manufacturing descriptions Indis Rubbers 
have risen 3 to 164, and Electric Construction preference j to 24. but 
Telegraph Oonstructions have relapsed 14 to 33, and Britien Wet ng- 
house preference have dwindled ;' to 21. Iu the traction division, 
Bath Electric Trams have been in aemand, the ordinary having rieen 
1s. 6d. to 19a, 6d., and the prefereuce 61. to 20s. 6d. Avglo-Argen- 
tine Trams have hardened у, to 813, but Buenos Ayres and Belgranos 
have fallen 4 to 2§. 


Victoria Falls Power Scheme.—The Duke of Abercorn, K.G., 
who presided at the lest meeting of the British South Africa Oo., 
referring to what he called the great pre ject of the African Concessions 
Syndicate to transmit power from the falls to the Witwatersrand 
Mines, said he was informed that the highest engineering authority 
had been obtained in support of the immediate realisation of this 
enterprise, and, though it would be premature for him t» say much 
more upon the point, he understood that negotiations for the sale of 
power were already proceeding, and that there was good hope of 
success, If ao, the company, as the owner of half the capital of 
the Concession Syndicate, and of a reserved interest in profits, would 
have an important direot interest, and would also resp the indirect 
results which may be expected co flow from the carrying out of such an 
enterprise in the heart of Rhodesia, The Special Commissioner of 
South Africa, telegraphing from Оаре Town on Nov. 21, sys: І 
have jost had an interview with Sir Oharles Metcalfe, who is return- 
ing to England by way of the east coast. He tells me he has discussed 
the great scheme for the transmission of eleotrio power from the 
Victoria Falls to Johannesburg with a number of leading Rsud men. 
who are convinced that the scheme is perfeotly feasible. The Rand 
mining houses will probably conclude contracts which will have the 
effect of reducing the cost of their motive power by half, with a eaving 
of at least two million pounds annually.” 


York.—The city tressurer, Mr. James W. Davison, has just issued 
hie abstract of the municipal accounts for the year ending March 51, 
1905. The electricity works have cost so far £124,490, the whole of 
which is laid out in buildings, plant, machinery, cables, etc. The year 
ended with a deficit of £2,946, which was trausferred to a specially 
created snapense account, and which it ie hoped to clear off in the near 
future, The revenue account shows that the expenditure for the year 
was £6 842; the generation of electricity costing £3,615; the distribu- 
tion, £240; public lamps (wages and repairs), £617; rents, rates, and 
taxes, £453 ; mansgement expenses, £923. By the sale of electricity 
£9,968 was realised, and the total revenue was £10,738. There was 
consequently a profit on the year's working of £3,890, but this waa 
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insufficient to meet the year’s charges on interest and sinking fund, 
hence the necessity fora suspense account, Daring the 12 months the 
output totalled 1,114,692 unite, of which 770,889 were sold to private 
consumers, and 155,111 used for publio lighting. 

Cheap Eleotricity.— Under the title of Cheap Eleotrioity for 
Power, Lighting, Heating, and Ventilating,” che South Metropoliten 
Electric Light and Power Co., 37, Tranquil-vale, Blackheath, S. E., 
have issued a pamphlet, in which there is a map showing that their 
area of supply exteuds from the River Thames on the north to Anerley 
and Oroydon on the south, and from Woolwich on the east to Lambeth 
and Camberwell on the west, In addition, the company may supply 
in bulk at the boundary line to undertakers (local authorities, com- 
panies, or persons) authorised to supply electrical energy for (1) tram- 
ways, partly within and partly without the company’s area of supply, 
an (2) for other purposes, Among such authorised undertikers are 
the London E'ectrio Sapply Corporation, South London Electric 
Supply Oorporation, Oonnty of London Electric Supply Oo., Kent 
Electric Power Oo., Bromley (Kent) Electric Light and Power Oo., 
Oroydon Borough Council, Beckenham Urban District Council, metro- 
8 borough of Woolwich, Poplar metropolitan borough, and the 

haring Oroze and Strand Electricity Supply Oorporation. 


Radolifie.—The Electricity and Tramways Committee have been 
discursing letters from the British Aluminium Oo., requesting the 
Oouncil to authorise the Lancashire E'ectric Power Co. to furnish them 
with a supply of electricity for power purposes at their proposed works 
in Mount Sion-road, and from Mears, A. and J. Gilbert and Oo., who 
stated that if the Oouncil are unable to supply electricity to their 
works for power purposes, the Lancashire Electric Power Оо. were 
willing to do s> if authorised. They have decided to ask the Linca- 
shire Е 'есітіс Power Oo. to furnish a standard tariff, based on a eliding 
sos]e, at which they were prepared to supply power consumers in the 
district, the tariff то be in such form that it ehall definitely apply t» 
any power consumer irrespective of bis position in the district, and 
that they be also requested to state the rate or smount cf commiseion 
the i would be prepared to allow this Oouncil in respect of the 
aforesaid supply, the committee being of opinion that a payment by 
way of consideration shoud be made by their company to the Council 
iC arrangements were made with respect to the supply of electricity to 
the proposed works of the British Aluminium Oo. 

Stepney.—4An extension of mains is to be carried out in Tenter- 
street, and an spplication from the ecoretary of the General Post Office, 
on behalf of the Postmsster-General, for the Oouncil’s permission to 
the plscing of an underground telegraphic line along east and north 
sides of Glamis-road and Shadwell High-street from a point between 
Oable-street and Juniper-row t» Love-lane, also along west side of 
King David.lsne from Short-street to High-street, also to the building 
of boxes as rcquired, has been sgreed to. With regard to the charges 
for ourrent, it is proposed that the charge for lighting, as and from 
June 1 next, at the rate of 8d. per unit for the first 30 hours’ use of 
the maximum demand during each of the six months ending March, 
and for the first 20 hours' ute during each of the six months ending 
September, and Id. per unit for all further consumption in each 
month, apy resolution or other act of the Council or their predecessors 
do the contrary notwithstanding, be, as and from Oot. 1, 1905, modified 
t? the following extent: (a) that to any coneumer whose total 
accounts, calculated on the undermentioned rates for any helf. year 
ending June 20 and Deo. 31, reach £60 ог over, or who is willing to 
guarantee this amount as a minimum payment for esch such period, 
the charge for current for lighting purposes shall be 6d. per unit for 
the first 30 hours’ use of the maximum demand durirg each of the six 
months ending March, and for the first 20 houre’ use durirg each cf the 
six months ending September, and ‘9d. per unit for all jurther con- 
samption in each month ; and (5) that in caloulating the total amount 
of a consumer's half. yearly bill for the purpose of arriving at the 
minimum mentioned in (a), the accounts for lighting, power, and 
o her purposes on the same or different premises be added tcgsther, 
Provided that where the accounts of various premises are so added 
together the averege half-yearly account per service shall not be leas 
than £15. 

Dundee.—Mr. H. Richardson, the engineer, submitted to a meeting 
of Dandee Electrical Oommittee on Monday a report stating that the 
business of the department had grown to such an extent that the 
necessity of extra generating plant and feeder cables must be settled 
immediately, and could no longer be delayed. He poiated out that 
the dis riot of Lochce hed never yet been supplied with eleotricity, 
althcugh in several directions it was required there, Apart from that, 
the load in the districts being worked wae euch as to give the present 
station and cables is much work as they could do; in fact, the cables 
to the West Park, northern, and Maryfield districts were overloaded to an 
extent which made it impossible to keep up a good pressure of supply 
through the winter, He estimated that to extend cables and machinery 
on the same low-pressure system in conformity with the present plant 
and system would cost as nearly as possible £35,000. This wculd 
enable the depaitment to meet the extra work for lighting and power 
for the next two or three years, but the copper cables thus laid under- 
ground were, owing to the low pressure of supply system, far too 
expensive for tbe power they carried to these districts. The alterna- 
tive was to put down a new power station on the high-preasure system 
of supply with the intention of driving little sub stations from it in 
each of the outlying distriots—to begin with, say, two sub-stations, 
one at West Park and one at Maryfield— and adding others as required. 
This scheme would give the Peper ment а more elastic limit to ite 
rescurcs for the supply of electricity. Is would also give an 
unequalled facility for the supply of cheap power for the 
development of all industries, because from tuch a station 
they would then be able to cope with it on a big scale, 
and with some possibility of commercial success. The cosb of 
beginning such a station with two sub-stations would not be leas than 

(5,000, exclusive of the land. It was, therefore, important that this 


matter should be faced and settled immediately, because the business 
of the department wonld not admit of any more delay in the plan of 
extending the present station or of forming the nucleus of a large 
station, which must be working by next winter. Іа these circum- 
stances the erg'neer asked that he te given inatractione to prepare 
specifications and to atk for tenders for (1) the installation of a new 
system aud new power «tition, or (8) the extension of plant in the 
present generating station. After disouesion it was decided, having 
regard to the great importanve of the matter, to defer consideration 
for a moath. 

Falham —At Wednesday's meeting, the report of the Law and 
Parliamentary Committee was submitted with regard to the award of the 
arbitrator (Mr. James Swinburne) on the Council's claim for damages 
against the National Electric Construction Co. in respect of two fatal 
accidents at the public baths on Deo. 25, 1902. The arbitrator, after 
stating the steps in the proceedings, found as follows: ''I fiad asa 
fact that the accident which occasioned the deaths was caused by 
the fact that оегізіо iron pipes forming ү at of the ir stallation supplied 
by the contractors under tbe suid contract were not earthed —that is 
to ssy, were not electrically connested to earth. If the said pipes 
had been earthed, the accident wouli not have happened. The omission 
to earth the said pipes wasa matter of design and not a matter of 
materials or workmarship, and was patent to any electrical engineer 
it spcoting the installation. Apart from the reference to the rules of 
the Phccaix Fire Office above referred to, no indication was given on 
behalf of the Council to the contractors by drawings, epecification, or 
otherwite that they were required to ewth the pipes. Hav.ng regard 
to the state of knowledges among electrical engincers at the time 
of the contract and of the execution ofthe works, I have come to 
the conclusion that the omission to earth the pipes under all 
the circumstances of the case did not indicate a want of ressonable 
care or skill on th» part of the persons responsible for the 
omission, Assuming that the contrastors were responsible for the 
omissions, I find, asa fact, that they were not guilty of went of reasonable 
care or skill in omitting to earth the said pipes. It was admitted 
before me that, so fir as this arbitration ie concerned, the Oouncil did 
not rely on any defects in the iustallation other than the omission to 
earth the said pip s. With regard to the rule of the Ріо ліх Fire 
Office above referred to, I find as a fect that in the case of the said 
pipes earthiog would not have been desirable so far ss risk «f fire is 
concerned. It would, in fact, have been desirable so far as risk of 
accidents to bathers is concerned. The buildings and the electrical 
installation were inspected and passed in Apri), 1902, by the surveyor 
of the Fine Art and General Inzurance Oo., who were the fire office 
concerned in the risk, I find that the Council have expended the sum 
of 21,175. 151, 1d. in respect of the matteis in dispute in this arbitra- 
tion, and that if they are entit'ed to recover sgainst the contrastors in 
this arbitration by way either of indemnity or of damages, that is the 
sum which they are entitled so to recover, The question for the 
opinion of the court is whether upon the facts herein state і the Council 
are entitled to recover the said sum of 21,175 133. 1d. from tbe con- 
tractors in this arbitration. If the court answer the above question in 
the affirmative, then I find and award that the Ocuucil are entitled to 
recover from the contractors the said sum of £1 178. 133. Id., and I 
award and direct that the contractors do pay to the Oouncil 
their costs of the referenze and also the costs of this my award. 
If the court answer the above questicn in the negative, then I 
find and award that the OCounoi are not entitled to recover 
anything sgainst the contractors, and I award and direct that 
the Council do psy the contractors their costs of the reference aud 
ale» the costa of this my award.” The award hss been ststed 
in the form of a special case for the opinion of the court, and 
the Law and Parismentary Committee have been advised by 
conuusel thet they ought to argue before the court the points 
of law reserved. The case has been set down ty the contractors for 
hearing bofore one jadge of the King’s Bench Division, and the com- 
mittee have given the town clerk iastrustions to brief counsel. The 
borough electrical engineer submitted the following statistics: House 
refase—previously reported, 1905 6, 17,95% ts (1904 5 16 696); 
from O.t. 20 t) Nov. 9, 1905 2 091 tons (1,839) total, 20 045 tons 
(18 585). Tra e refuse— previously reported, 375 tone (377); from 
Ost. 20 to Nov. 9 1905. 45 tone (36) — total, 420 tons (413). Olinker— 
previously reported, 4 890 tone (4,184) ; from Oat. 2) to Nov. 9, 1905, 
439 tons (480)—total, 5 520 tons (4 664) Oonnections previously 
reported 1 651, 80,729 8.0. p. (1 304, 61,448) ; from O :t. 20 to Nov. 9, 
1905, 29, 2.510 8.c. p. (22, 1,802) —total, 1,660, 85,039 8.0. p. (1,326, 
63,250). Oonsumers not yet ready for connection, 5 ; consumers not 
уеб paid deposits 3. A transformer station is to be erected and fitted 
with 3 em transformers, and cables are to be extended at a total 
cost o 55. 


PROVISIONAL PATENTS, 1905. 


Nov, 18, 

23241. Improvements in laying eleotrio oonducters, John 
Henry Ohilcote Brookiug, 85, Northumberland-road, Old 
Trafford, Manchester, 

23267, Momentum engine and electrioal self-generation dynamo 
and motors, Berjamin Charles Pole, 19, Imperial-buildingr, 
Lud gate-circus, London. 

28298. Improvements in and relating to electrical safety 
devices for guarding against burglary and the like, 
Carl Jacob, Thanet House, Temp’e Bar, London. (Oomplete 
specification. ) 

23312, Improvements in connection with the electro-deposition 
of copper and other metals, Sherard Osborn Cowper- 
Coles, 4, South-street, Finsbury, London. 
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93319, Improvements in removing metallic oylinders from 
mandrels on which they are electro-deposited. Sherard 
Oaborne Cowper-Ooles, 4, South-street, Finbury, London, 

23820. Improvements relating to sockets for receiving electric 
lamps. plugs and the like, Frederick Millington and 
Albeit Hugh Miller, 322, High Holborn, London. 


Nov. 14. 
electrical conduit tubing joints. 


23598, Improvements in 
32, Barnsdale-road, Harrow-road, 


Alexander Harold Hoar, 
London. 
93379. Improvements relating to pendants or like supports 
for electric lamps. Hubert Ohippendale Smith, 18, 
Southampton. buildings, Chanoery- lane, London. 
Improvements in electrio furnaces. Paul Girod, 
24, Southampton - buildings, Ohsnoery-lane, London. (Date 
applied for under Patents Act, 1901, Dec. 24, 1904, being 
date of application in France.) (Complete spec fioation). 


Nov. 15. 

Improvements in and relating to incandescent electric 
lamps. The British Thomeon-Houston Oompany, Limited. 
85, Oannon-ttreet, London. (The General Electric Ccmpany, 
United States.) 

Improvements in and relating to electrio distribution 
systems, The British Thomeon-Houston Company, Limited, 
85, Oannon-street, London. (The General Electric Company, 
United States.) 

23499. Improvements in and in the manufaoture of heat 
radiators, The British Thomson Houston Company. 
Limited, 85, Oannon-street, London. (The General 
Electric Company, United States.) 

93440. Improvements in and relating to eleotrio distribution 
systems. The British Thomeon-Hcuston Company, Limited, 
85, Oannon-street, London. (The General Electric Company, 
United States.) 

93441, Improvements in and relating to electric railways. 
The British Thomson . Houston Company. Limited. 
85, Oannon- street, London. (The General Electric Oom- 
pany, United States.) 

Improvements in and relating to methods of manu- 
facturing incandescent electric lamps. The British 
Thomson-Houston Oompany, Limited, 83, Osnuon-etreet, 
London. (The General E:eotric Oompiny, United States.) 

23446, Divers’ and miners’ portable and electrical lamp. 
William Dentith and Harry Midg'ey, 30, Baillie street, 
Rochdale, Lancs. 

23447, Improved electrical lamp for photographing in the dark. 
William Dentith and Harry Midgley, 30, Baillie.street, 
Rochdale, Lancs. 

Electric working of mine shafts. James Swinburne, 
82, Viotoris-streer, Westminster, London. 

23451. A combined electric and automatic self-locking double 
railway carriage lock and spindle adaptable, final 
fastener unpickable and burgiar-proof. Henry Taylor, 
928, Wednesbury-road, Pleck, Walsall, 

23474, Improvements in and relating to the electro.deposition 
of metals, alloys, and the like. Mary Kezu Dooley 
Roberts and Edward Woodriff Jaffray, 2, Ohurch'- gate, 
Nottingham. 

23507. Au instrument for demonstratiog the kinetic energy of 
the c-rays emitted by radium and other radioactive 
bodies. Oharles William Raff-ty, Birkbeck Bank-obambers, 
Southampton-buildings, Ohancery-lane, London. 

23526, Improvements relating to electrical furnaces Ben- 
точо Platechick, 7, S.uthampton-buildings, Chancery-lane, 

ndon. 


23402. 


23437, 


23438. 


23442, 


93449, 


Nov. 16. 

93547. An improved method of fixing the grooved casing 
covers as used for the wires in eleotrio lighting. 
William Mills and Frank Tobias Paine, High-lane, Marple, 
Oheshire. 

93563. Improvements in electric motors and similar dynamo- 
electric machines.  Veritys Limited and Paul Arthur 
Hirsch, 11, Burlington-chambers, New-street, Birmingham, 

23561, Improvements in electricity moter meters. George 
Hookham, 18, Southsmpton - buildings, Chancery - lane, 
London. 

23569, Improvements in electric accumulators. Ernest Bailey, 
so Plewe, and Thomas Wade Anderson, 5, York-place, 

8. 

23682, Improvements in electrical switches. William Modeoch 
and Oo., Limited, and Walter Leonard Barber, 35, Temple- 
row, Birmingham. 

23584, Improvements in electric motor apparatus applicable 
to machinery of all kinds requiring force. Thomas 
James Howell and Eiwin Joseph Richardson, 41, Brook- 
street, Grosvenor-square, London. 

23595. Improvements rolating to electric railways and tram- 
ways on а road-contact system, Gustav Paul, 37, Essex- 
atreet, Strand, London. 

23624, Improvements in electric circuit breakers. The Felten 
und Guilleaume-Lahmeyer-werke Akt.. Ges., 47, Lincoln's- 
inn- fields, London. (Date applied for under Patents Act, 
1901, Dec. 22, 1904, being date of application in Germany.) 
(Complete specification.) 


Nov. 17. 


23656, Improved top electric roller for electrie stop-motion 
frames, Arthur Broadbent, 69, Maud-street, Rochdale. 

23661. Improved arrangement for the regulation of speed of 
compensated single-phase motors. Engelbert Arnold 
and Jens Lassen La Cour, 34, Castle-street, Liverpool. (Date 
applied for under Patents Act, 1901, Nov. 21, 1904, being 
date of application in Germany.) (Oomplete specification. ) 

23662. An expanding terminal connection for electric cables 
and the line. Olaude Harold Robinson, Oarlton House, 
Pontypool, Monmouthshire. 

23720, Improvements in and relating to transformers and the 
like. Arnaldo Paolo Z ini. 18, Southampton- buildings, 
Chancery-lane, London. (Complete specification.) 

23729. Improvements in and relating to syatems of connections 
for telephone offices with separated plug servico 
and means for signalling whether an eperator is 
unoccupied or engaged. Deutszhe Telephonwerke R. 
Stick uud Oo., G. m. b. H., Thanet Hous», Temple Bar, 
London. (Date applied for under Patents Aot, 1901, Nor, 17, 
1904, being date of application in Germany.) (Complete 
specifi sation. ) 

23728. Improvements in or relating te shade holders for 
incandescent eleotriolamps. Henry Simmonds, 7. South- 
ampton- buildings, Ohancery-lane, London. 

23738. Improvements in or relating to commutators and the 
like. Henry Alexander Mavor and Mavor and Ooulson, 
Limited, 46, Lincoln's-inn-fields, London. 

23751, Improvements in brush contacts for electric switches. 
William Harding Scott, 47, Linooln’s-inn-fields, London. 

23763. Improvements in electrical apparatus for regulating 
clocks. Robert James Rudd, 40, Chanoery-lane, London. 


Nov. 18. 


23756. A new or improved junction box for electric cables. 
Edward Wilmer Hill, Norfolk House, Norfolk -street, Strand, 
London. (Complete specification.) 

$3803, Improvements in er relating to electrically-propelled 
vehicles. Carl Tunstill John Oppermann, 55, Ohancery-laue, 
London. 

23838, Improvements in and relating to apparatus for changing 
the frequency of alternating electric currents. The 
British Thomson-Houston Company, Limited, 85, Cannon. 
street, London. (The General Electric Oompany, United 
Statee. ) 

23839. Improvements in dynamo - electric machines, The 
British Thomson-Honston Company, Limited, 83, Osnnon- 
aie ee (The General Electric Oompany, United 

tates. 


SPECIFICATIONS ACCEPTED. 
To be published Dec. 7. 


1904 


24573, Dynamo-electric machines. Batchelder. 
for under International Convention, Nov. 12, 

24689. Electric storage batteries. Roselle. (Date applied for 
under International Conve ation, Nov. 16, 1903.) 

94701. Electric motor control systems and apparatus therefor. 
British Thomson-Houston Oompany, Limited. (General 
Electric Compapy.) 

94769. Electrical commutators. 
Limited, Nalder and Oox. 

25010. Process for producing nitric acid by ald of electricity. 
William Phillips Thompson (Westdeutsche Thomasphosphat- 
Werke G. m. b. H.). (Rights under Patents, etc., Act, 1901, 
not granted.) 

96175. Electric transformers British Thomson-Houston Oom- 
pany, Limited. (General Electric Company.) 

26292. Joints between metal and vitreous materials and 
method of forming the same. British Thomson- Houston 
Company, Limited. (General Electric Company.) 

28157. Aotuating apparatus for magneto- electric spark 
ignition apparatus and the like. Unterberg. 

98336. Brush-holders for dynamo-electric and like machines 
Veritys Limited and Rogers. 

29015. Automatic control of electric circuits under overload, 
Siemens Bros. and Oo., Limited, and Ledger. 

20337, Method and means for the protection of electrical 
apparatus branched on circuits which are traversed 
(accidentally or otherwise) by currents of high 
frequency. Gaiffe. 

29627. Electrical fire-alarm or other call apparatus. 


Hesp. 
1905, 


2015. Brush-holGers for electric dynamos or motors, 
and Barleigh. 
9545, Electrical regulation of clocks. Ohandler and Bonniksen. 
2850. ce watt and watt-hour meters, Wilson and 
son. 
4197, Automatic electric warning signals for railways and 
the like. Hollyer. | 


COMPLETE 


Date lied 
s em 


Nalder Bros. and Thompson, 


Shore and 


Barker 
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6774. 


4848. 
5 205 e 


7008. 
7620. 


8614. 


10480, 


10978. 
13588. 


13589. 


15290, 


17308. 


1 
Automatic regulating apparatus for electrical installa- 


tions with variable current consumption, worked by 
dynamos and accumulator batteries. Dick. 

Prepayment attachments for electricity meters Swan. 

Electric ignition devices for internal - combustion 
enginos, Millington snd Miller. 

Supply and regulation of the electric energy employod 
in the operation of arc lamps used in searob-lights 
and like apparatus. British Thomtoo-Hourton Oom- 
pany, Limited. (General Electric Company ) 

Towers or standards for supporting electric lamps 
Coverstone. 

Aro lamps, Justice. (Phöaix Elektrotechnische G. m. b. H) 

Trolleys for electric tramoars and the like. Bradley 
aud Mason. 

Safety electric circuit o:osers Ottir gor. 

Apparatus for the measurement of X-rays and other 
similar radiations. Ga fie. 

Appliances for lighting gas lamps and the like by 
electricity, Thompson. (Freudenthal.) 

Night-sights with electric incandescent lamps for 
artillery sighting or for any instrument in whioh 
night sighting may be required. Bertalot. (Bonin».) 

Telautograph apparatus. B:euersud]I:asc. (Dat appied 
for under International Oonventi n, My 25, 1904.) 

Commutators of dynamo.electrio machines 8. mers 
Brcs, end Oo., Limited, and Berry. 

Method of and apparatus for cooling commutators of 
dynamo-electrio machines. Siemens Bros. snd Oo., 
Limited, and Berry. 

Transportable telephone apparatus. Ј :соһгғеп. (Date 
applied for under International Conventio», Deo. 16, 1904.) 

Telephone or like transmitters. Outmore and Telaupad 
Syndicate, Limited. 


COMPANIES' STOCK AND SHARE LIST. 


Name. Amount Last price. 


Commerelal and Industrial.— £ g 
Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 .. i-i 


Aron Electricity Meter, 6 p.c. Cum. Pref. Sbares, 1-125, 000 1 5-8 
British Insulated and Helsby Cables, Ord., 1- 100, 000...... 6 .. 63-74 
6 per cent. Cum. Pref., 1-100,000 ........... .... 5 .. 6 
—— — 4} per cent. Mortgage Debentures .............. 00 .. 103-106 
British Thomson-Houston Co , 44 per cent. 1st Mort. Deb. 
ines (Mio. ði ⁵ ð yy ( 88 100 98-100 
вш W "'estinghouse Elec. and Manuf. 6 per cent. Pref., 21 2 
—4 per cent. Mortgage Debenture Stock .......... wo... -89 
Brush Electrical Engineering, Ordinary, Nos. 1-105,731 .. 2 4-3 
Non. Cum., 6 per cent. Pref. .................... 2 us 14-1} 
44 per cent. 1st, Debenture Stock ...............- 100 .. 97 
44 per cent. 2nd Debenture Stock................ 100 .. 78-81 
Callender’s Cable, Debentureee s 100 . 109-111 
Gan, 8 5 . 11-12 xd 
5 per cent. Pref. ................................ 5 58-5 
Crompton and co . j as 
5 per cent. Debenturee s 100 .. -99 p.c. 
Edison and Swan United, A" Shares, 1-99,261 .......... 5... 13-12 
'* A” Shares, 01-017, 139 ........ 5 .. 2 
5 per cent. Ређепіёцгев.......................... 10 .. 92. 
4 per cent. Deb. Stock, Red. .................... m .. 89.90 
Electric Construction, Nos. 1 to 112,100 ........... ...... is 8-3 
7 per cent. Cumulative Pref. ...................- * . 1 
4 per cent. Perp. lst Mort Deb. ................ zs 92-95 
Ferranti Limited, 5 per cent. lst Morc Deb. Stock De 100 .. 90-93 
General Electric Company (1900), 5 per cent. Cum. Pref s 94-10 
——-— per cent. 1st Mort. Deb. Stock ................ 100 96100 
W. T. Henley's Telegraph Works, Ordinary .............. 5 .. 12-13 
44 per cent. Ргеќегепсе.......................... 5 .. 8.11 
44 per cent. Debent ur q 100 .. 109-111 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 .. 155-1 
4 per cent. Ређепідгев.......................... 100 .. 99-1 
та, шо; ыша, Opalna 8 D ч 9 0 
elegra nstruction an папсе................ ae . 
PS per cent, Bonds .............................. 100 .. 102-104 
Eleetrle Lighting and Supply.— 
Bournemouth and Poole, Ordinary .................. 10 .. 124-123 
44 per cent. Cum. Pref., 7,501-15,000 ............ 10 .. 104-108 
per cent. Cum. Second Pref., 15,001-22,500 .... 10 .. 113-12) 
—— 4) per cent. Debenture Stock, 'Кей............... 100 .. 107-109 
Bromley шеу (Kent) Electric Ligbt and Power Co 5 . 54-63 
i per ceo lst реши Stock, Red. .......... wo ix. 97405 xd 
Brompt« n and Kensington, Пату i2evs x9 prie Y bun ss ae y 
рор per cent. Preference ................. ........ 6 .. 94-93 


Calcutta tier hy Supply Corp., Ordinary, Nos. 1-60,000 . 5 9-94 
Nos. 60,001 80,000. 5 


Cambrid 


ов. 60,001-80,000 .............................. us 9. 
Rieste Supply Company, £10 Ord.  ........ 8 .. 1 dh 
lectric Supply, 4 per cent. Guar. Deb. Stock .... 100 .. 105-1 


Central 
19000 Cross, West End, and City Electric Supply. Ord., T 
, ³o a 8 Vs : 
44 per cent. Cum. Pref., 1-80,000 ................ 5 .. |B- 
— — 4 рег cent. Debenture Stock, Кед. .............. 100 .. 105-105 
—— “City Undertaking,” rates os Cum Pref., 140,000 5 43-5 
— ditto i 001-80,000.......... р s 2 
Chelsea Electricity Suppl. we : 
44 percent. Debentures ...................... 4100 .. 110-11 
City of London, Огашагу................................ 10 .. 113-124 
6 per cent. Cumulative Pref..................... 10 .. 134-14 
5 per cent. Debenture Stock .................... 199 . . 124-1 
44 per cent. 2nd Deb. Stk. Prov. Certs. (all pd.) .. 2104106 
County of London Bes el ply, Ordinary ............ 110 s 91-104 
б per cent. Cum. Pref. .......................... 10 .. 124-1 
44 per cent. Debentures Prov. Certs. All pd. Rd. 100 .. 111-11 
—— 44 per cent. 2nd Debentures Prov. Certa. ........ 100 .. 102-104 
Bdmundeons’ P Electricity Corporation, Ordinary,1-50,000.. 5 .. 51-6 
6 per cent. Cum. Рге!........................... 100 as 6-64 xd 
44 per cent. First Mort. Deb. .................. — 108-110 xd 
Electric Lt. & Traction Co. of Auat., 6 p. c. Cm. Pfl., 1 d 000 105 2 3 
—— 5 per cent, Debenture Stock, „„ 90 


Name. OP Last price 
£ £ 
Folkestone Electric Su ply, 0 "dy Nos. 1-10,000 . . 8 — 5:5 
per cent. b. Stock, Red.... 100 101-104 
Havana Sri /// cat eR GERA ERN QUE 10 9-10 
Hove Electric Lighting, Ord., 1- ooo S cessere 6 84-83 
Isle of Wight Elec Lt. and Pwr. a4 р c. Db. Stk. Rad. 100 . 100-103 xd 
W е Power and Lig ighting, 6 per cent. Cum. 
J . 1 . . 15/16-1 1/16 
Kensington & koh ‘abridge Elec. Lt., Ord., 1-21, 000 5 „ 1412 
Kensington and Knightsbridge and N otting Hill, 4 per 
cent. Debenture Stock Кей. ........................ 100 .. 98-101 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 93-104 
London Electric, Ordinary .............................. 5 13.51 

6 per cent. Рге!................................. 5 5 

4 per cent. 1st Mo Debenture Stock, Red... 100 99-1 
Metropolitan Ordinary, ' 1-300, 0 0 0õ·-uu;u;wo¹ 5 10-10 

44 per cent. First Mortgage Debenture Stock.... 100 109-.1 

44 per cent. Cum. Pref. ........................ 5 52-54 

54 per cent. Мо e Debenture, Red .......... 100 99-102 
V Y 108 p. he 15 Mort рер, ү, r uiri p.c. 

ewcastle-upon-Tyne Electric Supply, ary, 
-— da, 57,0 0-75,000_.............................. 5 8.94 

5 per cent. Pref., BALD 64 61 

do., 57,0 0-75,0 d ape лы ы олу ы 5 64-63 
Notting Hill Electric Lighting E AA ERES wes iM a Se 14-15 

— — 4 per cent. First Mort. Debe. Nos. 1-500 (Reg.) 98160 
Oxford Electric, Ordinary, 1-96 and 40-14,310 ............ 8 oh 

—— 4 рег cent. Debenture Stock .................... 100 100 1 
Royal Electrical Company of Montreal, 44 per cent. First 

Shares Mortgage Debentures ...................... 100 100-165 

Smithfield Marketa Electric Supply, Ord 1-12,000 ...... 5 22 

—— per cent. Debenture Stock. 100 7640 
South London, Ordinary ................................ 9 844 
South Metropolitan Electric Light and Power, Ord. ...... l . 1516-506 

—-— 7 per cent. Cum. Pref. .......................... 1 .. 15/16-17/16 

44 per cent. lst Mort. Debbbbbdo 100 .. 105-108 

Ditto, June, 1904 .............................. — .. — 

St. James's and Pall Mall, Ordinary, 101-20, 000 5 . 1514 
—— — 7 per cent. Ргеї................................. 5 .. ul 

34 per cent. Deb. ............ ................ 100 .. £81 
Urban Electric Supply Co., Or. inary, 8-30-007 .......... 8 x. 44-43 

5 per cent. Cumulative Preference, 50,001-80,000 5 5-54 
Westminster, Ordinary ....................... serre 5 .. ii 1% 

——— $ per cent. Cum. Pref., 110, 101-138 211. 5 .. 4 
Electric Tramway 8,— 
Anglo-Argentine, 5) per cent Cum. Pref., 1.260,00? ...... Р “з 81.80 
JJöͤö/ĩé? 2CA66ßß y pr iN pais 4 i- 

Permanent 6 per cent. Debenture Stock, 18£8.... 100 .. 141-144 
Auckland Elec. Trams., 5 © 2 Mor. Deb. Stk , 'Red..... 100 .. 105-107 
Barcelona Tramways, Ord., , араа 10 .. 13414 

5 per cent. Cum. Pie Shares, 1-10,000 .......... 10 .. 9.-10 

5 per cent. Deb., Red., 1-600 .................... 100 .. 98-101 

——— 44 per cent. Red. Deb. Stock ... ................ 100 .. 97-102 
Bath Elec. Tramways, Ld., Pref. Ord. Shs., 75,001-150,606.. 1 .. 15/161 

5 per cent. Cum. Pret. Shares, 1-59,394 .......... 1 .. 16/16-1 1/16 
Blackpool and Fleetwood Tramroad .................... 10 .. 138 
Brisbane Tramway Invest., Ord , 1-75,000 ................ ? А 11 

2 per cent, Cum. Pref., Nos. 1- 75,000 ............ є d xd 

per cent. Deb. Stk., ' Red., Prov Certs. all pd.. 100 š 90- 
British Ce 9 1 Electric Rall way Co., Ord. Def. ........ 100 .. 124-127 xd 
Ord; Prel CCP 100 . 115-116 
—— 5 per cent. Cum. Perpetual Pref. Stock.......... 106-109 

4, per cent. lst Mt. Debs., Nos. 1-6,250, ot £40 each 140 103-105 p. c. 

4, per cent. Vancouver Power Deb... 100 .. 102-105 
British Electric Traction, Ord. 1-300,000 & 60,001-90, 000 .. 10 93-104 

6 per cent. Cm. Pf., 30,001-60,000 ................ 10 11-114 

- 5 per cent. Peete 9 Stock . ........ 100 121-123 

44 per cent. 2nd Deb. Stock ...................... 100 98-100 xd 

Buenos Ayres and Belgrano Tramm 5 .. 18.5 
— — '* A" 6 per cent. Cm. Pf., 1-40, O0 5 ..511/16-5 15/16 

“В” 6 per cent. Cm. Pf., 1-27,500 F 5 .. 

5 per cent. Deb. Stock, V 100 .. 10. 

Prov. Cert., all paid ............................ 100 .. 102-106 
Buenos ‘Tramway Lin Trams., 5 p.c. Deb. Stk.,, Red. . 100 98-100 
Calcutta ways, 1-102068 ............................ § E 

r cent. Ist Deb. Stock, Red. ................ 100 107-1 
Cape "йы 2 c Tramways, Nos. 1-480, PGP 1 1-14 
City of Birmingham Tramways, 5 per cent. Cum. Pref. .... 5 3 s 

4 cent. lst Mortgage Deb., 1-3000 (1917) ...... 100 100-1 

Oolombo Electric Tramways and Lighting, 5 per cent, 1st 
Mo Debenture Stock, Red. .................... 100 101-103 xd 
Cork Electric Tramway and Lighting Co., Ordinary ...... 10 .. 154-14 

6 per cent. Cum. Pref. .......................... . 10 15-16 

4 per cent. Debentures TTT 100 100-102 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 ...... 10 134-144 

6 per cent. Pref., Nos. with in 1-60 ЮО осна 10 192-154 

5. per cent. Mort. Debs., 1-3, 000 Red. 100 97 
Imperial Tramways, Ordinary .................. ee q all 18-19 

6 per cent. Cum. Pref. ri. al .. 14-14 

4, per cent. Deb. Stock .......................... 100 .. 108-11 
Isle of Thanet Electric 01.80.00 and Lighting, 5 per c. 

Cum. Pref., Nos. 30,001-60,000 ........................ 21 · 

4 per cent, 1st Mt. Db. Stock, Red. .............. 8 83 
Kidderminster and District Lighting and Traction, Pref.. 5 9701 
London United Trys. (1901), 5 per cent. Cum. Pref......... 10 2 or 

4 per cent. lst Mt. Db. Stock, Red. .............. 100 100-1 
Madras Elec. Trams. (1904), 5 per cent. Deb. Stk , Rd. .... 100 103-105 
Metropolitan Elec. Trams., а 00 no. 001-1, 314, 016 . 1 .. 7/32-3/32 

—— — 5 per cent. Cum. 1-1 "000.000 MEM 1 1-1 1/16 

44 per cent, Deb. ‘Stock, Rod. %% UE 100 166-1 

Milwaukee Electric Rail and Light ТЕТ cent. JO-yr Cons. 
Mort. Bonds, 1926, 1-5,500 and 7,001-8,000............ $1,000.. 104-108 
Montreal Street Rail., Sterling 5 per Sent (Mort.) Deb., 
h ³˙⁰˙-mA y 101-104 
— — Sterling 44 per cent. Deb., 1922, 601-2, 0b. 100 .. 102-104 
New General Traction, 6 per cent. 'Cum. Pref., 1-10,000 and 
en,... oesesesosseseses „ . yu 
Oldham, Ashton, and Hyde Tramway, Ordinary .......... 10 .. 2 

5 per cent, Cum. Pref. .......................... 10 .. 9% 
Perth Elec. Tramways (W.A.), 5 рег 9900 1 M Deb. Sk... 100 .. 104-1 
Potteries Electric Traction, inary, 20 40,000........ 10 .. 83-91 

5 per cent, Cum. Pref., 1-20 2000 e «x 1051 

44 per cent. Debenture Stock 100 .. 103-106 
South Lancashire Electric Traction and Power Company— 

£250,000 Ordinary .............................. <a 1 

£101, 132 6 per cent. Preference .................. de .. 1 

——— £597,170 44 per cent. Debenture Stock 100 р.с. .. 100p.c. 
Electric Railways. — 
Central London, Ordinary ........... 3 a VR ER Md ... 100 um 92-94 
— 4 por cent. Hed CCC 100 .. 101-105 
өЇөггөй..................... 100 .. 8586 
— — рс. Deb. Stock red) Script Certs., fully paid)... 100 — 110-14 
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* Including steam trains. t And 88 miles of interlacing track. a Train mile. 


b Per mile of single track. 


Amount Amount 
Name. paid. a price. Name, paid, Last price. 
City and South London, Consolidated Ordinary .......... 100 .. 45-45 Telephones. — 2 £ 
——— per cent. Debenture Stock .................... 100 .. 105-103х . 
5 per cent. Pref. Stock '91........................ 100 .. 119-121 National Telephone, Preferred............... eese 100 .. 1114-1124 
— ij » m '95 — eno 100 .. 117-120 Deferred Stock ................. aut éd dips - . 100 .. 107-108 
== » g ( E ee 100 .. 114-116 6 per cent. Cum. First Pref...... QU NAA S eee, |: ШЕК 15-15 
Liverpool Overhead, 5 per cent. Prei. 10 .. 10-104 — per cent. Cum. Second Pref. ................. e. 10 .. 12 
—— — Ordinary, 1-50,000.......... E . 10 .. E. — per cent. Non. Cum. Third Prell. 5 .. 3 
—— per cent Mortgage Debentures, Red., 1-1, 700 , .. 34 per cent. Deb. Stock, Red. .................... 100 .. - 
Underground Electric Railways of London, 5 per сеп 4 per cent. Deb. Stock, Red. ................. ... 100 .. 104-106 
Profit-Sharing Secured Not — .. 391100 Oriental Telephone and Electric Company ............... . 1 .  Mlixd 
Waterloo and City, Ordinary ...................... 100 87-89 6 per cent. Cum. Pref. ......... "or e 1 6/16 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
Trafic Returns for Increase or Miles of А 
oec улен эы : single track Accounts for past year 
Line. >- А ореп. — Pe 
| Current Total |Р Cer miles | Pass Ger | lile of | MA 
1 i urren 'ota assengers ar miles as- ar eo 
йы] 79 | 19е | Week. | year, | 1905. 1904, Ending “а. carried. run. Inger mile. track. 
£ £ t | £ | d. d £ d 
Aberdeen Corporation .......... Nov.18| 1,166 | 1,154 | + 11 — h| 253 20 May 31| 64,071 | 15,530,351 | 1,379,723 |098 |1114 | 2,512 | 645 
Ayr Corporation 5 11 178 188 — 7 — 8 8 » 15| 14,328 3, 316 380 353,945 | 1 971 | 1,830 | 516 
Barking Corporation. — — РЕ = = T385] = а EE x = = a di >= 
Birkenhead Corporation ........ „ 19 837 947 |- t0|— 783 |2353| 233 March 31| 55,025 | 11,145,531 | 1,309,903 (118 |1008 | 2,338b| 605 
Birmingham Corporation ...... » 18 590 520 70 Е 2 2 „ 51171355 | 47978 265,525 85 [145 8866 | — 
Blackburn Corporation ........ »$; 30 816 Ss 1— 7 ae 24 24 „ 25| 48,875 | 8,661,720 985 955 | 135 1189 | 2,085 | 7-44 
Blackpool Corporation. o^ 0 340 8*0 10 — 175 | 17; a => — 4 = " - an 
Blackpool-Fleetwood Traras.....| „„ 18 168 194 — 26| — 1,053 | 163 164 Dec. 3 | 31,846 | 2,325 677 579,264 3 28 |1319 — 727 
| 
Bolton Corporation ............ „ 19| 1,70 | 1685 | + 107 — 40 | 38 | March 31| 95 765 29,2 5.190 | 2,161,150 |113 |1063 | 2,394 | 614 
В urnemouth Corporation » 19| 1,209 875 | + 355 + 9021 16 82 1682 „ 51| 55,276 | 10,058,238 | 1,121,625 |132 1185 5,226 | 719 
Bradford Corporation .......... „ 18| 5932 | 3,715 | + 216 — 86 | 77 | 31,230,085 | 47,178,000 | 5,055,592 1172 10 927 2,396 | — 
Brighton Corporation .......... » 19 922 495 |- 73) + 382 9 9 | „ 31 50,533 | 11,321,160 1 152,828 |106 1048 | 2,914:8| 8014 
Bristol Tramway Company...... » 17| 4,579 | 4,651 |— F2 — 514 | 514 | Рес. 31 259,799 | 45,312,373 6,127,135 — | = — — 
Buraley Corporation » 18 958 | 1015 |- 17 — 10 10°60 | March 3 — — — 1:52 |10t6 | 2,768 | 818 
Burton Corporation » 1 262 2693 |- 7| = 1,338 81 8: | „ 31 17950 | 3,878 269 454,082 107 |921 | 2068 | 6776 
Cardiff Corporation ............ „% 18| 1723| 1,781 |= 2) +4 132 26| — | „ 51112,209 | 23,134,363 | 2,770,009 |112 | 9:72 | 3,782 | 9°44 
Carlisle Tramways Company ....| ,, 18), 149 176 |- 27|- 675 85| 85| Dec 3:| 10,713 | 2,955.00: | 359756 | — |714| — | 518 
Central London Railway ........ „ 18 7,25 | 7,057 |+ 158| — 940 6 6 „ 31347,5398 | 44,875,547 | 1,281,214 |186 |6510 | 57,951 |5580 
City and South London Rallway.| ,, 19 3,095 2,965 | + 132| + 281 64 64 | = 7593 = = == — =” i 
Colchester Corporation ........ — — — — — 7 7 | — - = = — A: — 
Cork E. T. and L. Company ....| „ 16 561 567 — 3| + 1,224 | 154 | 15 „ 31 24,895 | 5,814,376 882,256 101 | 664 469 
Darwen Corporation — = — — == 7:25 | 7°23) March 31 ES e rm Res эм == “ 
Dover Corporation ...... TET Oct. 21 25 1988 | + 7 — 43 44 „ 31 11,250 | 2,853,200 284,343 94 |949 | 2,500 | — 
Dublin and Lucan Electric Ку... Nov. 17 97 95 T 1|- SOA) 61 6i| Dec. 5 | 6,358 402,511 110,738 3 79 |137t 942 | 7°33 
|Dablin U. T., electric cars „ 171 3,778 | 5,706 |4. 72 | i 
Dublin 8. District, Electric ^ 17 195 81 |— 45 | — 47 46 „ 311267,489 | 52,050,949 | 7,077,572 |12! |907 | 5,691 | 555 
Dundee City Tramways .. ..... 4. 19 835 817 |+ 78| + 1,276 25 21 May 15| 44,695 | 1 ‚611,525 933 025 Әу | 149 1,935 | 7 15 
East Ham Corporation. 5 12 721 561 | + 160 + 3,012 | 23 25 | March 51| 36,652 | 13,689,658 865,816 61 |1018 | 2,994 | 679 
‘Glasgow Corporation. „ 18| 14,547 | 14,470 | + 77 417,252 1443 | 143 May 31/756,480 |195,767,519 |.7,915,595 — 10 12 — — 
Gloucester Corporation — — = = ы 9 54 — К) у. it 2. - 2» 
Halifax Corporation — — — — — 354 | 33 | March 31 73,019 | 17,839,642 | 1,540,707 — |1155 | 2,085 | 856 
Huddersfield Corporation ...... „ 18| 1,311 | 1,132 | + 129| + 1,529 | 35 35 „ 31 69,938 | 12,838,150 | 1,666,262 |124 | 9771 1925| — 
Hall Corporation .............. „ 18 2,101 | 2,039 |+ 61| + 565 | 27 | 26 „ 31/12,5. | 27,102,921 | 2,9.0,693 |1 9 29 5°42 
liford Corporation .............. = es — — — 10 у ЗБ е is Ax - = — 
Ilkeston Corporation............ + 15 109 106 El 83 | = 9 T == — € = = — 
Kirkcaldy Corporation Oct. 18 185 208 — 23 — 74 73 May 15| 12,201 5,632,855 432,336 775 | 6'51! — 7649 
Leeds Corporation. Nov. 18 | 5,352 | 5,091 | + 251 + 4,090 | 89 89 | March 2°|298,233 | 61,2235,6*6 | 7,121,038 | 130 11002 | 3,351 | — 
Leicester Corporation .......... „ 18| 1.97 | 1,745 | + 221 — 42 — Dec. 51| 26,011 | 12,039,252 | 1,229,507 979 — (4 
Liverpool Corporation » 11 10,348 | 11,542 | + 6| + 8,854 | 103 103 „  351|517,625 | 16,642,663 |12.166,119 — —- — 
Liverpool Overhead Railway ....| „, 19| 1,336 | 1,449 |- 113] - 1,3432 657| 657| June 30) 8!,302 | 11,171,865 | 1,024,275 — | = — — 
London County Council „ 11 15671 | 12,837 | + 834 67,42 ex = — “= = - — — — — 
Lowestoft Corporation s» aD 141 132 | — 1 — 6 54 Sept. 50| 14,511 5,128,867 359,435 108 | 9°68 2, 6:48 
Maidstone Corporation ........ ». ДӨ £5 108|- 23 — 2 2 — 4,730 850 121 112,227 1:333 |1013 2,570 — 
Manchester Corporation ........ | „ 18| 12025 | 11,679 | + 345| 417,016 | 149 | 1314 | March 31/631,956 | 26,990,875 14,125,124 |119 |1073 | 4,299 | 6 99 
Metropolitan Dist'ict Railway . don 19! 7,945 7,429 |+ 7161 + 1,775 2} == — = " — — — — 
Metropolitan Railway .......... | „ 19 17,401 | 17,167 | + 257 | + 1,111 703. — = — - E ҸЕ: ЕЖА = “ 
Nelson Corporation ............ sy. tao | 113 108 + 10 - — 21 „ olj 6,158 1,9°2,54? 206,358 82 | 7°14 2.239 — 
Newcastle-on-Tyne Corporation. „ 18 2972 | 3,53 |= 619 + 2,985 50 45 „ 351 197,849 | 43,069,934 | 4,326,152 07 |1098 | 3,957 | 701 
Newport (Mon.) Corporation ... "m — — |.-. - 32 32 mA k € а. P . E" 
Oldham Corporation „ 19| 1841 1.3512 | + 229 414,727 — 34 4. 25 65,555 | 13,466,245 | 1,501,740 116 |10:45 1,886 — 
Portsmouth Corporation „ 1B| 10 1,5621 = Fe) 4. 9 29 „ 31 95,702 19,525.32) 197,499 |117 |1163 — — 
Reading Corporation 5. 15 579 | 5:6 ＋ 13 — 480 — 34 * ook — — = — nt = 
Rochdale Corporation I MB 75 341 | + 424| +18,746 64 44 „ 31 14,881 | 2837110 536,517 |124 | 924 | 1,102 | 792 
Rotherham Corporation ........ ШЕ: 514 497 | + 37 — 94 73 „ 31 25,569 | 5 251,472 595,054 107 95 | 2,612 | 7:49 
Salford Corporation ............ n €! -S831 3,728 | + 105 — 101 = „ 0214,11 | 39,213,560 4,884,590 | 128 10-25 — —_ 
Scarborough Tramways Co. — — — | — — = 4) = — T $i - | — mes Ки 
Sheffield Corporation .......... „„ 19 4,661 4.473 | + 228 | + 7,575 654 524 „ 25 240.555 63,952 283 6,041 839 903 | 9:542 5,653 | 6477 
Southampton Corporation ...... i a0 854 828 36125 — 18 „ 31 19,565 9,294,772 1,108,569 17 11 02 — 783 
Southend-on-Sea Corporation.. — — | « — — д. 9 „ 11 — - A € = = KS 
Stockport Corporation io 1 731 BHO! | ae 0200 | p 58S | = 104 3 S = EN 2 - = 
Sunderland Corporation ........ u 31 19 1.117 70 + 3,152 70 20 „ 31 61.858 | 15,264,465 1,495,685 1 СОЗ 1056 — 6°37 
Swindon Corporation .......... „ 45 175 = — — ag 44 » | 4957 | 1,515,791 102,751 087 111-55 1,371 
Wallasey U. D ............ T ШҮ |: 674 615 |+ 29| + 710 1185 105 „ 31 38,768 | 7,412,881 778,851 |130 |1194 | 3,271 | 754 
Warrington Corporation ........ = = E — 74.) — „ 51 17,057 | 4,418,225 403,363 — | 985 — 6:55 
West Ham Corporation „ 16| 1814 | 1008 |+ 805 — 46 882 „ 31 — 15.773.742 | 1957165 | — | —_| = 
Wolverhampton Corporation....| ,, 15 729 == | — — — 74 „ 31 36,757 | 7,646,786 809,8 — (10898 
| | | | 
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NOTES. 


Northampton Institute Engineering Society.— 
A meeting will be held this evening at 7.50 p.m, when a 
paper will be read by Mr. W. Chappell on Water-Turbines 
as Applied to the Generation of Electricity.” De. R. 
Mullineux Walmsley will take the chair. 

Electrical Manufacturers' Association. — We 
have received from Mr. Walter Davenport (the secretary) 
an intimation that at a recent meeting of the members of 
this association it was unanimously decided that, owing to 
the enormous increase in the number of applications, they 
must reluctantly discontinue the practice of subscribing to 
annual beanfeasts, Christmas boxes, new year gifts, eto. 
In consequence thereof, the members of the above 
association have unanimously agreed to discontinue this 
custom. 

Eleotrical Exhibition —We are officially informed 
that the financial affairs of the recent exhibition are now во 
far advanced as to enable the management to announce 
that the exhibitors will receive a rebate of 25 per cent. 
upon the sums paid by them for space, while a very con- 
siderable sum will be available for benevolence. The fact 
that the exhibition was an unqualified success from every 
point of view is satisfactory not only to the executive com- 
mittee, but to the exhibitors and the trade generally. No 
small measure of its success is due to the excellent organisa- 
tion, and the executive committee, together with the secre- 
tary (Mr. Walter Davenport) deserve to be specially 
congratulated upon the result. It remains to be seen how 
far this decision will apply to those who receive unsolicited 
Christmas presents from manufacturers. 

Turbines,.—The Cunard liner Carmania,” which, in 
place of reciprocating engines, is equipped with the most 
powerful installation of model turbines yet conceived, set 
out upon her maiden voyage last Tuesday week. She had 
been previously subjected to a six hours’ trial run from 
Glasgow, in which she attained an average speed of 194 
knots with what, in the estimation of her builders and 
designers of the turbines, proved to be a satisfactory, con- 
sumption of fuel. It is interesting to note the fact that on 
her trial trip she carried, among an influential company, 
special representatives of the Ruesian and Japanese navies, 
the former of whom (Major-General Poretchkin) is now in 
this country for the purpose of studying the problems 
suggested by the srrival of the turbine with a view to its 
adoption in the new war fleet which the Tsar is about to 
build. : | 

Copper Wire.—In the discussion on Mr. Fowle's paper 
on railway telephone service read at the recent conference 
of the Association of Railway Telegraph Superintendents 
some interesting facts were brought to light concerning the 
life of copper wires. It was stated by one speaker that the 
copper wires laid along the Wabash Railroad had been in 
use for 15 to 18 years without any signs of deterioration 
being shown. Another speaker remarked that copper wire 
on a certain point on the Erie Railroad, in close proximity 
to a chemical works, served about 34 years, while an 
example was shown of a case in Texas where 20 miles of 
copper wire in the Beaumont oil region had been badly 
impaired in two years by the sulphurous atmosphere. The 
iron wire in the same region was eaten up in about one 
year. In Beaumont lead-covered cable is used with good 
results, the lead apparently acting as a protection against 
the sulphur fumes. A test of aluminium wire on the Erie 
road was made at the point above mentioned. It worked 
well for about six months, when one duy a circuit was 
broken, and investigation showed that three sections of the 
wire had '' evaporated." 


Electric Traction.—Engineers are beginning to per- 
ceive that in the not too far distant future the motive 
power for traction will be unlike that of the present, and 
that with the advance of electric science its wider applica- 
tion for traction purposes is inevitable. This is recognised 
by Mr. Donald A. Matheson, M. I. C. E., engineer-in-chief of 
the Caledonian Railway, who, in delivering his presidential 
address at the insuguratioa of the session of the Glasgow 
Association of Students of the Institution of Civil Engi- 
neers, remarked that “the steam locomotive was now 
shadowed, if not absolutely threatened, by the electric 
motor.” This statement, emanating from so important a 
source, and supplemented by the utterances of other pro- 
minent railway officials, marks a significant change in tbe 
attitude of railway authorities. Dealing more particularly 
with the work of railway engineers in the fature, Mr, 
Matheson indicated that the tendency, rather than in the 
construction of new railways, was in the direction of better- 
ment by the widening of existing lines, the providing of 
additional accommodation, and the extension and improve- 
ment of the great terminal stations for goods and mineral 
traffic, as well as for passenger traffic, in the principal cities 
of Europe, as well as of the United States. Improvement 


in permanent way had also in recent years been most 
marked. 


Rand Power Scheme —In the Times engineering 
supplement Prof. W. E. Ayrton reverts to the proposed 
electric transmission scheme from the Victoria Falls to the 
Rand, and disputes the statements made in an interview 
with a contemporary by Mr. Wilson Fox, manager of tbe 
British South Africa Company, relative to the possibility of 
such a scheme being commercially successful. He condemns 
the comparisons made between the power schemes at 
Victoria and Niagara, as the latter only delivers electrical 


energy over а distance of 30 miles while the former 


proposes to deliver it over 745 miles. At present the 
Rand consumes about 150,000 h. p. at a cost of something 
like £20 per year per horse-power. Niagara sends 24,000 h.p. 
to Buffalo, 30 miles away, and sells it at 0'7d. per horse- 
power hour to an eight-hour consumer, which is equal to 
£25. 118. per horse - power year. There is а plentiful 
supply of coal in the neighbourhood of Johannesburg. 
Estimates have been obtained and the accurate analysis 
made of about 20 different kinds of coal, giving the specific 
gravity and the percentages of carbon, ash, volatile matter, 
coke, as well as the evaporation factor, with the result that 
at a price of 10s. bd. to 12s. a ton excellent coal can be 
delivered on the Rand itself. How is it possible, therefore, 
asks Prof. Ayrton, to ‘transmit electric energy 745 miles 
and sell it more cheaply than it can be obtained from coal 
on the spot.” He also points out the dangers from native 
nterference with the line, and summarises his objections to 
the scheme in the sentence that such lengthy transmissions, 
more than three times as long as have ever yet beon made, 
because more than three times as long as even the enter- 
prising Americans have ever yet considered commercially 
possible, could certainly never succeed in such an unsettled 
country as South Africa.” 


Birmingham Local Scction.—The opening meeting 
was hold in the large lecture theatre of the university 
on Nov. 23. The attendance numbered 86. Dr. Sumpner 
having taken the chair, congratulated the members on the 
success of the previous session's work, and pointed out that 
not only had all the papers been published in full in the 
Institution Journal, but that two of them had been awarded 
premiums. In cordially welcoming Prof. Kapp, who was 
present with them for the first time, he said that among 
his many great services rendered to the electrical engineer- 
ing industry, perhaps none was greater than that rendered 
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when in 1885 he pointed out, simultaneously with Dr. 
Hopkinson, the true theory of the magnetic circuit and 
made it clear to dynamo designers. Dr. Sumpner then 
vacated the chair in favour of Prof. Threlfall, after thanking 
the members for their support during his term of office. 
The new chairman proposed a vote of thanks to Dr. 
Sampner for his services as chairman, which had been 
performed with such conspicuous ability. This was carried 
with acclamation, after which Prof. Threlfall dellvered his 
address on “ Some Problems in Electro and Eleotro-thormal 
Chemistry." Mr, R. A. Chattock proposed a vote of thanks 
to the chairman for his address, alluding to the importance 
of the introduction of new materials for making lamp 
filaments. All were interested in following up discoveries 
which were leading to an increase in the efficiency of incan- 
descent lamps. The motion was seconded by Prof. Gisbert 
Kapp, who expressed admiration for the skill with which 
the chairman had dealt with a difficult subject, for electro- 
chemistry and metallurgy had been unfortunately too 
much neglected by electrical engineers. He thanked the 
audience for their kind reception of him as a member of 
the section. 


Books Received.—Wo have received from Messrs. 
S. Rentell and Co., Limited, London, a third edition of 
The Application of Electric Motors to Machine Driving,” 
by Mr. Andrew Stewart, A.M.I.E.E. (2s.), which has been 
rewritten and enlarged so as to include the more recent 
developments in this system of electric driving.— The Pro- 
ceedings of the Royal Society of Edinburgh (vol. xxv., 
No. 11) includes among its contents a “Note on Some 
Generally Accepted Views regarding Vision,” by Dr. W. 
Peddie; a “Note on the Boiling Points of Aqueous 
Solutions,” by the Rev. S. M. Johnston, B. A.; and A Com- 
parative Study of the Dominant Phanerogamic and Higher 
Crytogamic Flora of Aquatic Habit in Three Lake Areas of 
Scotland,” by Mr. George West (with 55 plates).—The Bulletin 
of the Imperial Institute (vol. iii., No. 3) contains an article 
on rubbers from Burma, which gives the results of analyses 

made with products of the plant Ecdysanthera micrantha, 
and Parameria penduncolosa. The chemical examination 
of the dry material of the former plant gave the following 
results: caoutchouc, 84'1 per cent.; resin, 11:5 per cent. ; 
insoluble matter, 4'4 per cent. (of which 1:5 per cent. was 
ash). The composition of the latter was revealed as 
follows: resin, 88:5 per cent. ; caoutchouc, 10'7 per cent. ; 
insoluble matter, 0°8 per cent. Material possessing such a 
very resinous composition as the latter product would have 
very little commercial value. It appears, however, that 
further investigations may be made in view of the favour- 
able opinion expressed upon the product of this vine in 
Java and Sumatra. Tho Bulletin contains also a long 
article on the production and uses of asbestos, and an 
snnouncement that the Natal Government is offering to 
loase the rights of rubber collection of certain portions in 
the Ingwavuma district of Zululand. 


Society of Arts.—Tho first of the series of four Cantor 
lectures for this year was delivered on Monday last by 
Dr. J. A. Fleming. F. R. S. The subject chosen was The 
Measurement of High-Frequency Currents and Electric 
Waves.” At the outset the lecturer said that the deter- 
minations of Cavendish were comparable with those made 
to-day, for the reason that he measured in the same units. 
The capacities of different bodies were best found experi- 
mentally, as was also the inductance. Those associated 
with large engineering schemes were apt to imagine that 
the measurement of these small indactances was of little 
importance, but, as he showed, in the case of high- 
frequency currents small inductances and capacity were of 
very real] significance. A priacipal property of high- 


frequency currents was that they were entirely on the 
surface of the conductors. It was very important to study 
spark resistance. A method of spark counting which he 
had devised had proved of great service, and had thrown 
fresh light on certain investigations. Spark resistance was 
a very complex thing, depending upon many things, of 
which the chief were the capacity of the jar, the inductance 
of the circuit, the length of the spark, and the shape of the 
spark terminals. Spark resistance had been measured in 
another manner by Prof. Slaby, of Charlottenburg, and his 
experiments showed that with increase of spark length, and 
with increase of capacity, there was a rise in resistance. 
Dr. Fleming said that he had found that the material of 
which the spark balls were composed had a marked effect 
on spark resistance from giving a higher resistance than 
zinc or brass. It was also noticeable how great was the 
effect of length of spark upon resistance, as had also been 
demonstrated by Slaby. There were, however, many 
anomalies, and the work of various investigators did not 
show agreement ; but the results were not necessarily con- 
tradictory, being rather due to the different kind of spark 
employed. This referred particularly to the experiments 
of Rempp. Numerous diagrams and experiments were 
introduced to illustrate the lecture. 


Three-Phase Railways.— An inspection of the 
Valtellina tbree phase railway, which connects the towns 
of Lecco, Sondrio, and Chiavenna, and skirts the picturesque 
borders of Lake Como, was recently held, and in the 
Electrical World and Engineer ie given particulars of the 
results achieved, togevaer with a description of the general 
equipment. According to the official time-table the daily 
train miles are 1,400, and the ton-miles about 268,000, 
allowing 134 tons for passenger trains and 313 tons for 
frieght The total energy developed at the generators is 
10,000 kilowatt-hours per day, including that required for 
lighting and for the workshops. The energy generated 
per ton-mile would, therefore, be about 37 watt-hours, but 
as this is measured at the generators, the actual average 
required for propulsion per ton-mile would be less, corre- 
sponding to avery economical result. The three 2,000-kw. 
generators in the power-house, of which one is held in 
reserve, are tended by 12 men, and for the maintenance of 
the 65 miles of double overhead lino 26 men are employed, 
while 45 men supervise and maintain the sub-stations and 
rolling-stock. Twelve motormen in addition complete the 
staff. The total expenditure per annum amounts to £4,780, 
ог 11°7d. for the working cost per 1,000 ton- miles. Of this 
total, £889 is spent in the power-house, £1,438 ів required for 
the maintenance of the overhead equipment, £1,368 for the 
electrical equipment of cars and locomotives, and £1,085 
for motormen. In contrasting these figures with the cost 
of operating steam locomotives it is stated that, on the 
basis of 1,400 locomotive miles per day, the corresponding 
cost of steam traction would be £23,250, or nearly five 
times as much as with electric. The plant is driven by 
water power from an exceptionally fine source, the turbines 
operating under a head of about 100ft. As this line, 
forming part of the Adriatic Railway system, was formerly 
operated by steam, the comparison quoted was doubtless 
based upon actual performance, but as cheap coal cannot be 
obtained in the district, the great difference between the 
figures would be accounted for to a large extent by the 
entire elimination of the cost of fuel for the electric system. 


Power in Sweden —Formerly industries in Sweden 
were largely dependent upon outeide sources for the means 
wherewith to obtain energy for power or lighting purposes. 
The coal production of the country is very small, and her 
requirements were met from supplies from abroad. Now, 
however, she is turning her attention to the rich resources 
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which she herself possesses, and bringing energy to bear in 
their development. The enormous peat fields are being 
worked for their product, which is largely substituting 
foreign coal on the goods wagons in the service of the 
State rallways, and the Elektrotechniker announces that the 
waterfalls in the country are being utilised for the supply 
of electric power. This journal states that a company has 
been formed in Halmstad—the Sydsvenska Elektriska 
Aktiebolaget—for the purpose of working the supply from 
the Laga in Southern Sweden, which flows from Bolmsee 
in Kronoberg into Laholms Bay on the south-west coast. 
Seven power stations will be erected on its banks, the first 
at Bolmsee, whilst the others will be placed at various 
points on the route, all connected with one another. Power 
will be transmitted south as far as Esléf and north to 
Halenstadt. In addition, there will be a number of branch 
stations, and the total length over which the power will be 
transmitted will be 300 km. With the completion of the 
first portion of the system a total of 13,000 h. p. will be 
ready for use, whilst the final completion of the works will 
almost double the amount of power for disposal. The cost 
of construction of the stations and equipments is estimated 
at 14 milllon kronen (about £771,457), of which 14 million 
kronen (£82,656) will be expended on the plant and 
machinery. Ic is anticipated that the price of power will 
be sufficiently low to enable it to compete with the cheapest 
of its rival methods. A definite demand in the locality is 
already guaranteed, so that the profitableness of the under- 
taking is assured. Furthermore, it is understood that 
carrent will be utilised on some of the rallways and in 
collieries for power and lighting purposes. The orection of 
stations and equipments is being undertaken forthwith, so 
that it will be possible to supply current in two years. 


Electrical Engineers (R.E.V.).—Notwithstanding 
the fact that thls corps has only been in existence for nine 
or ten years, the record which already stands to its credit 
is one of which the officers and men may well be proud. 
From humble beginnings they have worked their way up 
to the position which they at present hold, one unique 
among branches of the volunteer service, and the number 
of men enrolled in their ranks now amounts to 800. This 
success is in a large measure due to the fact that in their 
ease intellect goes together with strenuous work and a 
sense of military discipline. The Government have recog- 
nised that in them the nation has a valuable accession to 
Ita defensive forces, and in the matter of camping have not 
failed to accord special facilities to suit the convenience of 
the men. On Saturday evening last a good muster of 
officers and men met a number of guests (including officers 
from the regular army) at the Café Monico on the oocasion 
of their annnal regimental dinner. The chair was taken 
by Colonel R. E. B. Crompton, who took a leading part in 
founding the regiment. The toast-list was discreetly brief, 
and, after the loyal toasts were duly honoured, the Chair- 
man pro "The Army," which was responded to by 
Colonel W. Pitt, R. E. (Eastern Command), who referred to 
the close connection between the Electrical Engineers section 
of the Royal Engineers and the army, aud incidentally 
mentioned that the 350 men who went out to South Africa 
during the late campaign had greatly distinguished them- 
selves. Colonel N. M. Lake, C. R. E., proposed The Corps 
of Electrical Engineers, and in so doing took occasion to 
remark that the Electrical Engineers were engaged in duties 
such as they would be in war, and, therefore, the value of 
their services was greatly enhanced. Colonel Crompton 
replied to this toast, and pointed out that the officiency of 
the men as volunteers depended upon their efficiency as 
electrical engineers, and that the training given in the 
corps was to the end of the men gaining a livelihood. The 
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toast of The Guests was proposed by Major B. Hopkin- 
son, and responded to by Lieutenant-Colonel Sir E. P. C. 
Girourard and Prof. John Perry. The toast-list was inter- 
spersed by an excellent programme of vocal selections. 


Yorkshire Local Section.—An ordinary meeting of 
the Local Section of the Institution of Electrical Engineers 
was held on the 23rd ult. at the University of Leeds, when 
a paper was read on destructors and their by-products 
by Mr. F. L. Watson. After describing the progress which 
had been made in destructor design, Mr. Watson proceeded 
to a consideration of the financial side, and indicated the 
manner in which economies could be effected by the utilisa- 
tion of by-products, He then went on to explain the details 
of various types of destructors, and afterwards discussed 
the allocation of cost and returns as between the destructor 
and the electricity works, and the management of the joint 
undertaking. If the cleansing department ran the destructor 
and sold steam to the electricity department, it would be 
run for sanitary purpose, and might not give its maximum 
results when the electricity department wanted them; if 
by the electricity department, it might be run for steam 
regardless of sanitary considerations. Again, if the sanitary 
department was to be paid for steam, how was the quantity 
to be ascertained? Mr. Watson said he knew of no satis 
factory method, since the quantity used in the destructor 
itself was generally more or less uncertain. The value of 
the steam per ton could be easily ascertained from the cost 
of raising the same quantity by means of coal. The ideal 
method would appear to be to drive an independent gene- 
rating set from the destructor, and to work this set as near 
as possible at a constant load, crediting the destructor with 
the actual output. If the generating set could also be 
retained in the control of the cleansing department, and 
the current delivered by meter to the electricity depart- 
ment, it was better still, A well-known surveyor 
said recently that most of the electricity generated by 
destructors was produced by friction between the two 
departments, and if that was so, it was deplorable that the 
ratepayers money should be so wasted. Mr. Watson 
thought that these questions might find a solution in the 
increasing responsibilities undertaken by cleansing depart- 
ments, such, for example, as the combination of a works 
department for the whole corporation, the manufacture of 
clinker products, and the lighting of stables, workshops, 
and staff dwellings, and streets in the vicinity of the plant, 
or the sale of power to neighbouring manufacturers. 

Ramsgate Tramway Accident.—The report of 
Lieut.-Colonel P. G. von Donop, E. E., upon the accident 
on Aug. 3, when а car running down Madeira-hill got out 
of control and fell over a cliff, a height of about 52ft., has 
just been issued. The responsibility for the accident is 
placed upon the motorman, who did not apply his brakes 
judiciously when travelling on a steep gradient. Madeira- 
hill is about 230ft. in length, and opposite Albion House, 
where the accident occurred, according to Board of Trade 
regulations a stop has to be made by all cars before 
descending the hill. From this point down to the end of 
Madeira-hill the gradient ls a continuously falling one, 
varying from 1 in 13 to 1 in 16. In addition, there are a 
number of sharp curves in Madeira-hill; the only one, 
however, concerned in this accident is a reverse curve, 
which commences аб а point about 35 yards below Albion 
House. At this point there commences a left-handed curve 
of 66ft. radius, and about 30 yards in length. Almost 
immediately at the termination of this curve there com- 
mences a right-handed curve of 73ft. radius. There is 
practically no straight at all between the two portions 
of this reverse curve. Owing to the gradient and 
curves, speed down Madeira - hill is restricted to 


THE ELECTRICAL ENGINEER, DECEMBER 1, 1908 


markets, and that they are not aware of what is being 
offered there by their foreign rivals. This view is largely 
borne out by the speech delivered before tbe Liverpool 
Chamber of Commerce last week by the Marquis of 
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three miles an hour. In this case the front wheels 
of the car ran round the above-mentioned left-handed 
curve successfully, but immediately that they met the 


commencement of the right-handed ourve they were derailed 
towards the left of the line, and the accident occurred. 
The superelevation at the point where the wheels left the 
line was jin. in the wrong direction—that is to say, the 
rail on the inside of the curve was zin. higher than the 
outer one instead of the outer one being the higher of 
the two. With the authorised speed of three miles an 
hour this want of superelevation would, however, have 
been immaterial. The inspector reports that the actual 
derailment was due to the sharpness of the curve and the 
high rate of speed at which the car ran round it; and 
with this high speed, the derailment was further facilitated 
by want of superelevation at the point where the wheels 
left the line. The gradients on Madeira-hill are not con- 
sidered excessive provided the brakes be in good order, 
bat, owing to the car becoming a total wreck, it was not 
possible to ascertain this. Colonel von Donop reports tbat 
the arrangement of the lines on Madeira-hill where this 
accident occurred is susceptible of improvement, but it is 
understood that the company intend to take steps at an 
early date to carry out certain alterations with that object. 
The only other point to which attention is drawn is the 
method of applying the slipper brake, and the inspector 
considers that the arrangement was not satisfactory, though 
it did not appsar to have contributed to the accident in 
any way. 

Commercial Progress.—For two or three years past, 
adherents to a certain school of economic thought have 
gone about the country pointing out to us that trade is 
declining, that our commercial supremacy is threatened, 
and that the break-up of the Empire is inevitable. To revive 
our declining industries and to avoid the terrible catas- 
trophies which lie ahead, we are urged to accept and 
apply certain changes which are advocated by those 
disciples. Whether their diagnosis of the case is the 
correct one or not, or whether the measures prescribed are 
likely to be remedial, it is not our purpose here to discuss. 
Certain it is, however, that the fears which they convey 
have disturbed the mental calm of a great number of 
individuals to such an extent tbat an impartial examina- 
tion of the question is not attempted and underlying causes 
more and more obscured. It is consoling, therefore, to 
transcend this atmosphere of doubt and apprehension, and 
to inquire into other factors which bear upon our foreign 
commerce. Reference to all records—official aud other- 
wiee—which indicate the actual state of the nation’s com- 
merce, are sufficient to allay our misapprehensions about 
impending disasters. Nevertheless, there are matters 
which if properly attended to cannot but extend our 
foreign trade. And of these, the most important is 
the consular service. It is because this branch of 
the civil service is not too well organised and 
adequately controlled and remunerated that much 
valuable information as to the requirements of and 
possibilities in the world’s markets is not available to our 
manufacturers and merchants, European and American 
consular services are placed by their respective Govern- 
ments on a much higher status than are ours, and, con- 
sequently, are able to supply their people with more 
extensive information. Only the other week we called 
attention in these notes to an American consular report 
on the possibilities of a wider application of electricity to 
lighting and traction in China, and other reports which are 
constantly being brought to our notice convince us that 
one of the great defects in our foreign trade is that our 
manufacturers do not know the requirements of the world’s 


Lansdowne, who said that if we were outclassed in different 
parts of the world it was not because of the inferiority of 
our goods, but because of the greater adaptability and 
resource shown by some of our rivals in different branches 
of trade 
same source that treaties have been concluded with foreign 
countries whose markets are neutral whereby our goods 


It is satisfactory to learn, further, from the 


are allowed to enter under the most favoured-nation treat- 
ment, and that future prospects are by no means во gloomy 
as depicted by others. 


Institution of Electrical Engineers.—There was 
a large company present at the meeting held on the 23rd 
ult., when Colonel H. C. L. Holden read his paper on the 
“ Applications of Electricity in the Royal Gan Factory, 
Woolwich Arsenal.” The President (Mr. John Gavey), in 
opening the meeting, referred to the sad loss of Mr. G. A. 
Grindle, who was опе of the victims of the ss. “ Hilda” 
disaster. Mr. Grindle had been a full member of the 
Institution since the early eighties, and a vote of condolence · 
with his family was passed in silence. Colonel Holden 
then proceeded with his paper (which we are producing 
elsewhere), which gave a most interesting account of the 
electrical spplications introduced into the Government 
workshops, and was followed with keen interest by the 
members. At the invitation of the chairman, Prof. Ayrton 
rose to open the discussion, and, in so doing, said that it 
was а matter for congratulation that mechanical power bad 
been substituted by electrical power, and he emphasised 
the advantages accruing from the better light which was 
possible in the workshops following the substitution. As 
instancing the rapid development of the application of 
electricity in factories, he stated that while in Soutb Africa 
he had noticed that in a large electrical works in Central 
Pretoria the machinery was driven electrically. There the 
equipment consisted of a line shaft driven by a single 
motor, and he wished for an expression of opinion from 
Colonel Holden as to whether it were more advantageous 
to employ a separate motor for each tool or lathe, or 
whether all tools should be attached to a line shaft driven 
by a single motor. Prof. Ayrton stated further that an 
idea which he fouud to be generally put into practice 
in America was that the macbine and motor were 
complete—i e., the casting of a tool or lathe or other 
machine was made to receive the motor. The only serious 
objection which he had heard against that practice was on 
account of the greater vibration. Mr. Russell followed in 
the discussion, and said that, with regard to the use of 
worm gear described by Colonel Holden, the experience 
which he had had with that class of gear at Silvertown had 
clearly established its advantages. Though the initial cost 
is greater, the wear is so small that repair is not required, 
and smooth running is gained. He pointed out the 
wonderfal way in which the electric cranes worked, and he 
thought that Colonel Holden had too modestly refrained 
from sufficiently emphasising this point. Mr. A. W. Marshall 
wound up the diecussion by asking what precautions were 
taken at the factory, where so much electrical machinery 
was in operation, to prevent a sudden cutting off of current ? 
Replying to Prof. Ayrton, Colonel Holden said it was 
difficult to draw a hard and fast line between driving 
machines with separate motors and line shafts, each par- 
ticular case having to be decided upon its merits. He 
himself favoured the line shaft when such were possible, 
for it would be found that the coat of driving tools by 
separate motors and switches would form a serious objec- 


THE ELECTRICAL ENGINEER, DECEMBER 1, 1905 


161 


tion. With regard to praotloe of building the motor co m 
plete with the machine, Colonel Holden thought it advisable 
to do so in some cases, especially in those where there is no 
reduction of gear. A special department was appointed to 
control the supply of current to the Arsenal, but there 
were multiple mains and a good many generating sets in 
case of need. Oa, the motion of the chairman, Colonel 
Holden was cordially thanked for his interesting discourse. 

Phase Regulator.—The general principles of a 
proposed phase regulator are described by Mr. P. G. 
Watmough, jan., the designer, in the Electrical World and 
Engineer. Briefly speaking, the apparatus consists of a 
selective device, responsive only to phase displacement in 
combination with and actuating a relay mechanism, which 
controls or varies the field exciting current supplied to the 
generator or other alternating-current apparatus whose 
phase displacement it is desired to adjust through the 
medium of its field excitation. In the accompanying 
illustration the two magnetic field members of the indicator 
placed concentric with each other are marked G and H. 
The inner field is pivoted so that it can rotate through a 
considerable angle. Polyphase field windings, preferably 
arranged for diphase currente, are placed on each member, 
so that a rotating field flax may be obtained in each 
structure when the windings are suitably energised. In 
order that the instrument may be used as a phase regulator, 
a swinging index arm, mounted on H and arranged во that 


uid: 


it will swing over a graduated scale, is equipped with a 
contact device arranged to close one or other of two relay 
circuits, the energising of which sets in motion a motor 
that is suitably geared to the field rheostat of the machine 
whose field it is desired to control. One of the applications 
of the device is seen in Diagram 1. А B represent the 
'bus bars or lines; C E, separate excited fields; D, field 
rheostat, hand control ; F, phaseregulator; G H, field members 
of regulator ; I J, polyphase windings ; K L, current trans- 
formers ; O, resistance coil; P, inductance coll; Q contact 
arm; B, relay, plunger, and coils; S, reversing switch; 
T, motor armature; U, field rheostat ; Z, any source of 
excitation. The encircled wipdings, 1, 2, 5, represent 
single-phase alternating-ourrent generators. Should any of 
the machines, say generator No. 2, have insufficient excita- 
tion, its current will be displaced in phase from the current 
flowing in generator No. 1, due to the lower terminal 
E.M.F.; this phase difference will cause the moving 
element and contact arm of the phase regulator connected 
between generators 1 and 2 to assume a certain position 
dependent upon the amount of phase displacement existing. 
If the contacts, a and b, are so adjusted that at zaro phase 
displacement the contact arm just swings clear of both 
contacta, then the above phase displacement and resulting 
position of the arm will close one or other of the contact 
points; one of the local relay circuits is thus energised, 


which through the medium. of relay. coil, plunger, and 
reversing switch starts into action the small motor operat- 
ing the field rheostat, connections being such that the 
direction of rotation will cut out resistance, thus 
strengthening the field of generator No. 2. A corrective 
force is thus applied to the existing phase displacement, 
which will be gradually diminished by the increasing field 
strength, until zero phase difference exists between gene- 
rators 1 and 2. When this condition obtains, however, 
the regulator arm will assume its former position— wherein 
the contact arm swipgs clear of either contact —breakipg the 
relay circuit, which thus allows the motor switch to fly open, 
and hence stops further movement of the rheostat motor. 
It has been found that in statlons where there are many 
units operating together the above arrangement not only 
increases the efficiency of the plant —through the suppression 
of the wattless magnetising or demagnetising currents 
circulating between machines, which result is now approxi- 
mately obtained by hand adjastment—but it also eliminates 
the time and attention now required of the switchboard 
operator in securing the above adjustment. Among its 
other applications is one for the automatic maintenance of 
a predetermined power factor between any machine and 
the circuit to which it is connected. This is offected by 


but a slight modification of the arrangement, as shown in 
Diagram 2, where A’ representa the armature of field 
circuits of the machine to be adjusted. Another applica- 
tion is for the automatic maintenance of constant voltage. 
Merely the relay and operating mechanism previously 
described are retained, the selective device or phat e 
indicator being replaced by a voltmeter mechanism, the 
movable arm of which performs the same service as 
rendered by the contact arm in the phase regulator, closing 
one or other of the contact points, a or b, depending upon 
whether the voltage rises or falls below a predetermined 
value. The device may also be applied to the control of 
phase displacement due to speed variation. Actual operating 
conditions may require combinations of the above applica- 
tione, thus it might be desirable to maintain a group of 
several rotary converters in phase unison with each other, 
utilising the connections illustrated in Fig. 1; the *' master 
machine” of the group, however, if connected as in Fig. 2 
would determine the power factor at which all the rotaries 
would tend to operate. Different methods hsve heretofore 
been suggested for meeting one or more of the above 
applieations, but the author is of the opinion tbat the 
particular mechanism proposed embraces several points 
of novelty, especially the idea of utilising a master 
machine” to which other machines on the circuit may 
be cophased, 
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NORTH WALES ELECTRIC POWER SCHEME. 


Contractors’ Dinner. 


о the courtesy of the editor of the Contract Journal, 
we are able to reproduce an account of s dinner which he 
attended at the Victoria Hotel, Lianberis, on Saturday last, 
Nov. 25. We are also permitted by him to reprodace 
some photographs showing the class of contractors’ work 
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which this эр scheme involves. The editor of the 
Daily Express kindly lent us three of the photographs, but, 
unfortunately, we could not get in time for reproduction 
those photographs used in the excellent description of this 
scheme in the Daily Express for Nov. 25. We hope to 
give a technical description of the scheme when the plant 
is officially opened in the early part of next year. 

m The dinner given by Messrs. Brace Peebles and Co. to 
celebrate the partial completement of their extensive con- 
tract for the North Wales Electric Power and Traction 
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Company was held in the Victoria Hotel Llanberis, on 
Nov. 25. The large hall of the hotel had never before 
seated so many guests, but the host proved quite equal to 
his task. Covers for 174 visitors were laid, and the hall, 
when tho guests were seated, presented a gay sppearance. 
The ts included local quarry owners, tenant farmers, 
and the large staff of men pee in the works. Dinner 
was served in good style, and everyone did full justice to 
the excellent viands set before them. The place of honour 
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Map of the Snowdon District, showing the Work of the North Wales Electric Power and Traction Co, 


on the toast-list was, of course, given to The King,” and 
was proposed by the genial president, Mr. M. T. Pickstone, 
the able director of Bruce Peebles and Co., in his usual 
Inimitable style. 

The North Wales Electric Power and Traction Com- 
pany were complimented in a few appropriate words 
by Mr. Brinkman on their enterprise in the huge under- 
taking they have in hand. Mr. Brinkman is the manager 
of the Dinorwic slate quarries, which are to be equipped 
for electric driving. Mr, Aitchison was put down in the 
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The Chalet Peddgelert (Headquarters of Messrs. Bruce Peebles and Со. in Wales. The Power Station. 
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General view of Power Station and Pipe Line, with Contractors’ Line for Conveying?Poles and 
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Steam Haulage Gear for winding up heavy grade, 
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list for this toast, but had wired his great disappointment | from London to speak of his admiration for the company. 
in being unable to be present that evening, and Mr. Taylor, | He sketched in a most interesting manner the growth and 
developmentof that firm fromsmall beginnings up to its present 


the superintendent of the works for Messrs. Harper Bros., 
great size, and how Mr. Pickstone had thrown his whole 
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A Turn in the Liae near Llanberis, showing Slate Quarries in background. 
(Daily Express Photograph ) 
energies into its development. He also gave a list of some 
ably took his place. Between toasts a recitation was of the new contracts the firm had lately obtained, and from 
Aven by Mr D H Jones on Our Job," composed that one judged gis h would in future 5 сме, 
ена e : "uM not only in the land, but through the British Empire 

by one of the employés for the occasion, and hitting off spreading atill more the impression that Britain is not by 
any means so backward in business as some people say and 
think. 
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The Pole Line to Roman Pridge. 
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Entrance to Aberglaslyn Tunnel. (Darl Express Photograph.) 


Divers on Llyn Llydaw, preparing Pipe Line Intake in bottom of Lake. Mr. M. T. Pickstone had certainly to take a meed of 
Daily Express Yl h И 
(Daily Express Yhotograph ) praise for himself in his reply to the toast, but said that 


to a nicety the various personalities at present working | the whole success of any business depended on the way 
one’s assistants backed one up, and his present men had 


in Messrs. Bruce Peebles’ interests. The rendering received 
never given him a moment's disturbing thought in the way 


prolonged applause. Messrs. Bruce Peebles and Co. had a 
warm champion in Mr. T. C. Kerr, who had some all the way | they had carried out instructions for this contract, Mr. 
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sd 


W. V. Waite, the engineer in charge of the whole work, | andthe turbines being fed by duplicate pipe lines 1} miles 
had given him great satisfaction doing work of sterling | long, with pipes 30in. in diameter. Each of the four sets 
worth. Mr. A. W. Boutell, sent down from Edinburgh | of Pelton wheels and alternators already installed would 
perfectly inexperienced in this new work, had, by his tact, | develop 1,500 kilovolt-amperes. The power was to be used 


| 
| 


А Camp on the Mountains. 


commonsense, and keen interest in his work, made himself | principally in the slate quarries situated within a radius of 
a name in that part of the world, and would, he felt sure, | 15 miles. The power would also serve to supply current 
rise to still greater prominence in the future. This con- | to the North Wales Narrow. Gauge Railway ind its exten- 
tract had proved a record in many respects, 30 miles of | sions, allof which were being carried out by the firm, the result 
transmission lines having been erected in the course of five | being a complete narrow-gauge electric line from Carnarvon 
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MR. H. BEUTRLL. MR. W. V. WATTE (RESIDENT ENGINEER). 
DR, W. E. SUMPNER (VISITOR). MR. M. T. PICKSTONE (DIRECTOR) 
MR. WALNOTHE. MR. WOOLRIDGR. MR. A. W. BEUTELL (CHIKF ASSISTANT 
THE GUARDIAN OF THE CASH. ENGINEER). 


The Erecting Staff of Messrs. Brace Peebles and Co. 


months, and much of this in almost inacessible places. | to Portmadoc. The line, when completed and electrified, 
The scheme was also unique in chasacter, being the first | would be 30 miles long, with nine transformer stations, the 
high-tension hydro-electric power scheme in this country | current being transformed to 600 volts for supply to tbe 
th transmission by bare overhead conductors. Three- | two overhead wires feeding the three-phase motors on 
hase alternating current was generated by alternators direct | the trains. He also referred to the many large contracts 
driven by Pelton wheels, the head of water being 1,100ft., that the firm have at present on hand, not only in Great 
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Britain, but also in Canada, South Africa, China, South 
America—in fact, in all quarters of the globe. Mr. Pick- 
stone then pro the toast of Mr. Aitchison, general 

er of the North Wales Power Company, and of the 
North Wales Narrow-Gauge Railway, and the Portmadoo, 
Beddgellert, and South Snowdon Railway Company,” all of 
which companies are directly interested in the scheme, thé 
two latter about to be worked electrically. In the unavoid- 
able absence of Mr. Aitchison, Mr. Wells, resident engineer 
at Beddgellert, replied. 

Mr. W. V. Waite proposed The Visitors,” responded to 
by Dr. Mills Roberts. 

Mr. H. T. Beutell proposed The Tenants,” responded to 
Mr. Close. 

Mr. A. W. Beutell proposed The Men," which was 
replled to by Mr. Ovenden and Mr. W. Owen, who said 
the firm and their representatives had taken a genuine 
interest in the men, and by their fair and even generous 
treatment of them had won not only their esteem, but the 
affection of both the staff and the rank and file. They 
would pardon almost any delinquency but scamped 
work” or work not strictly in accordance with the book, 
with the result that they had secured sound and substantial 
work such as would for many years successfully resist the 
assaults of the tempests and hurricanes for which Snowdonia 
is notorious. The men, in expressing their high apprecia- 
tion of the honourable treatment received, most cordially 
wished Messrs. Bruce Peebles and Co. the long and 
prosperous career which they so richly deserved. 

The great feature of the evening’s entertainment was the 
excellent musical interludes. One felt in listening to these 
worthy exponents of Welsh musical fame that here one was 
right in the centre of a world of music. The reception the 
performers got was most cordial, one encore not by any 
means being judged sufficient. One or two truly Welsh 
songs were sung, and Mr. Kerr, a man near to the Biblical 
limit of three score and ten, gave us in charming style a 
couple of Scottish national songs. When the time for 
parting came it was with extreme sorrow that such a 
unique evening should have any limit at all, but the near 
approach of the Sawbath compelled all to seek their 
various ways, after singing in true Welsh fashion John 
Jones,” eto. 

We need only add that our photographs and the map 
will show the extent of the scheme and the difficulties 
overcome by Messrs. Bruce Peebles and Co. under the 
able guidance and to the plans of Sir Douglas Fox and 
Messrs. Harper Bros., the consulting engineers to the North 
Wales Power and Traction Company. 


SHUNT-WOUND TRAMWAY MOTORS. 
BY A. JOHNSTON, A. I E. k. 


The adoption of shunt-wound motors for tramway work 
has caused a large number of engineers to shake their 
heads in doubt as to the result in practice of such experi- 
ments Usually, a shunt-wound motor designed for stock 
will have a much lower starting torque than a similar 
series-wound motor—in fact, the same calculations will 
be used, except, of course, the size of the field con- 
ductors, both motors being designed to run at normal load 
with the same field strength, and the field saturation at 
normal load will not be carried into the sloping part of the 
curve. Ав this practice has been carried on from the 
beginning, it has firmly established the idea that the start- 
ing torque of series motor is greater than a shunt motor. 
Users of the two have found it to be the case, and have 
taken it as a natural consequence. 

Improvements in commutation have been made which 
allow considerable variation in the strength of field without 
serious sparking at a fixed position of the brushes, that 
reduce the difficulties standing in the way of varying the 
speed by varying the field strength. Commutation in the 
later series motors gave little trouble owing to the fact 
that a heavy current was never commutated in a weak 
field, the field being always strong when the armature 
current was great. If the field is excited independently of 
the armature current, it is, of course, possible to have a 
heavy current commutated in a weak field, and in con- 


structing controllers for shunt-wound primary motors 
precautions are necessary to prevent this being carried to a 
point that will injare the motors. | 

The torque of any motor is approximately proportionate 
to the product of the field strength and the armature 


current, or 
T œ NC, then T=4 N C. 


It makes no difference how N, the field strength, 1s main- 
tained, whether by a shunted current or by C, the armature 
current; but it is evident if saturation is not carried 
beyond the bend of the curve, that in the series-wound 
motor 

N œ C, and М = C; therefore T=k m С; 


and in the shunt motor with the field excited by a constant 
current, N will be constant and T œ C. | 

Still assuming that the saturation of the field is not 
carried beyond the straight portion of the curve, if the 
pbrase is not contradictory, 1t is seen tbat, while the torque 
of a series motor varies as the square of the armature 
current, the torque of a shunt motor varies with the current 
simply; and these facts alone would indicate that the 
torque of a series motor when starting (at which time the 
armature current will probably be at its highest value) will 
be greater than that of the shunt motor,and if the field 
strength was not a factor of the torque in both cases, the 
truth of this indication would be clear. The fact remains, 
however, that N is a factor of the torque, and there is no 
reason why a shunt motor should not have as high a value 
for N as a series motor when starting. How long this high 
value of N can be maintained without injury to the field 
coils is quite another matter, for the winding space in 
tramway motors is very limited and the ventilation is bad ; 


consequently, if the rate at which heat is generated is high, 


it cannot be continued for more than a brief period without 
endangering the insulation of the coils, and on this account 
the current in the shunt circuit must be reduced soon after 
starting by inserting external resistance in the circuit, 
which, of course, means some loss of energy and a lowering 
of the efficiency of the motor. 

The curves in Fig. 1 are for two motors of exactly the 
ssme design and size except that one, A, is series wonnd 
and the other, B, is shunt wound The manner in which 
the tractive effort falls as the speed increases is very 
striking, but it must be remembered that this, in the 
case of B, the shunt-wound motor, depends on and is under 
the control of the operator. In making out these curves, 
the armature current in B is kept constant at full working 
value by varying the field strength, while the current in 
the armature and field of A is controlled only by the speed, 
unless field shunts are used. The two tractive effort 
curves show that the acceleration of B compared with A is 
less when starting and at slow speeds and greater at 
moderate and high speeds, and in this it holds & great 
advantage in that it lessens the strain on the gear and 
truck and the discomfort of the passengers. The same 
motor will, of course, give a different curve if diffe 
rently operated—in fact, a great deal depends on 
the operator; and if cars fitted with shunt-wound 
motors are to be run on lines having long heavy 
gradients, he must be well trained and reliable, so 
that he will not injure the motors by allowing the car 
to travel too quickly and take too much current when 
ascending these heavy gradients. This, if it could not be 
overcome, would be a serious defect; a tramway motor 
that depends greatly on a reliable motorman would be 
scrapped at once by ninety-nine out of a hundred managers 
The trust, however, can be transferred from the motorman 
to the car circuit breaker by adjusting the latter to open 
when the current rises beyond a safe value, but as a circuit 
breaker, too, is inclined to err, one should be fixed on each 
end of the car and connected in series in place of the usual 
arrangement of a circuit breaker at one end and a switch at 
the other. The motorman will soon find out the correct 
position for his controller on each particular hill and will 
not go beyond it, for should he do so he will be put to the 
trouble of stopping the car, closing the circuit breakers, 
and starting again. This arrangement also prevents the 
motors being abused by the conduotor holding the circuit 
breakers closed ; he cannot hold both at the same time in 
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his endeavour to assist the motorman to get home quickly 
Usually more harm is done 


on the last trip at night. 
during the last trips than at any other time. 


Two shunt-wound motors with their armatures connected 
in series and their field coils similarly connected will work 


well and each will take a fair share of the load, but when 
connected in parallel difficulties arise. If the pair of wheels 
connected to one motor varies in diameter with the wheels 
coupled to the other, the load will not divide equally 
between the two motors—one will do more work than the 
other to some extent, small or great according to the 
difference in the sizes of the two pairs of wheels. Take, 
for example, the first of wheels to be 530'25in. in 
diameter and the second 30in.; this would only mean tin. 
all round the wheel, and is often exceeded in actual 
practice, accounted for by the quality of the wheels and 
brake blocks v А e armature speed in revolutions 
per minute will be the speed of the car in miles per hour 
multiplied by 50 in the first instance, and in the second 
case the multiplier will be 50°42. If, at a speed of 10 miles 


2500. 


TRACTIVE EFFORT in LBS. 


per hour or 500 r.p.m., the first rotor takes 20 amperes, its 
counter E M F. will be: 

Im vol — armature current x armature resist- 
ance; or if the armature resistance is 5 ohm, 


500 - 20 x ‘5 = 490 volta ; 


‘and if the field of the second motor is of the same strength, 
‘since it will revolve at 504:2 r.p.m., its counter E M.F. 
will be 

5042 


— 


500 
Ite armature current will then be 


500 = 404 1a ане. 


thus showing that this slight difference in the wheels causes 
one motor to take only 60 per cent. of the current taken 
by the other. 

it may be shown that if the field of one motor 
is slightly stronger than the other, it will make a consider- 
able difference in the current taken by the two motors 
when working in parallel. Suppose tbat the first motor 
takes, as before, 20 qne and that its counter E M.F. 
is 490 volte, then 1f the second motor runs at the same 
P rr but with its field, say, 1 per cent. weaker, its counter 
E. M. F. will be 


of 490 = 494 volta. 


99 
A of 490 = 485'1 volts, 


and its armature current will be 
—..— = 20'8 amperes, 


‘or nearly 50 per cent. more than the first motor. This 
"extra load would cause the motor to become hotter, which 
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in turn would weaken the field still more, and so on. 1% 
may be conoluded, therefore, that to run shunt-wound 
motors in parallel on a tramcar in the usual way is certain 
to lead to serious trouble. This difficulty with the field 
strengths may be overcome by leaving the field coils oon- 
nected in series always, no matter how the armatures may 
be connected, which will keep the ampere-hours the same 
in each. The only variation which can then take place 
will be due to the magnetic circuits, and if care is taken 
to keep the material in these the same, it should not be 
serious. 

If shunt-wound tramway motors are. to be worked with 
economy, the shunt circuits must be broken every time 
the car is stopped in order to prevent waste of energy in 
them, and each time this is done a destructive arc be 
produced at the contacts owing to the high self-induction 
of the coils. Seeing that it is necessary to stop a car about 
1,000 times a day, these contacts which carry the shunt 
current will give considerable trouble, and should they fail 
to make connection at any time the safety of the armatures 


SHUNT CURRENT Ан ке 


will depend on the working of the car circuit breakers. 
It is a very rare occurrence for the field coils of a series 
motor to become short-circuited owing to the small potential 
difference between the turns, and if a current is allowed to 
flow through the motor, it may be taken almost as a certainty 
that it have its proper field. | 

Shunt-wound motors can be used for controlling the 
speed of the car when running down hill or reducing it 
when on a level road, and when doing this they will return 
energy to the line, which can be again by other cars. 
This action reduces the wear and wear on the wheels and 
brake blocks considerably, but puts more work on the motor 
armatures in just the same way as the rheostatio brake, 
except that in the latter the energy is wasted in resist- 
ances. It will take a fixed amount of energy to reduce 
the speed of the car a certain amount in a certain time 
that energy is taken from the car through the medium 
of the motors, and either returned to the line or 
absorbed in resistances. In either cases the strain on the 
motors will be the same. On most tramway systems the 
use of the rheostatic brake as a service brake is strictly 
rohibited, owing to its destructive effect on the motors. 
f shunt-wound motors are to be successfully pr to 
control the speed of the car in both positive and negative 
acceleration, their dimensions must be carefully worked 
out, and the size of the cars and steepness of the ients 
on which they are to work taken into consideration. It 
is unreasonable to motors that have been converted 
from the series to the shunt type by simply altering the 
field colla to work as well on the same cars as before this 
alteration was made; the conditions are so different. If 
the motors were only just large enough to deal with the 
positive acceleration of the cars, it is certain that if they 
are used to retard the speed as well, their life will be 
short. There is a difference in the braking action of serios 
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and shunt wound motors when generating, in that the 
former will bring a car to almost a dead stop, while the 
latter will only reduce the speed to three or four miles 
per hour. This difference, however, is not so great as it 
might appear at first sight, for if, before the braking action 
is started, the car is travelling at, say, eight miles per hour, 
it will not retain half its kinetic energy at four miles per 
hour, but a much less quantity, since the store of energy in 
the ear varies not with the speed simply, but with the 
square of the speed that is, 


Ex х b and Ex = d 1%, 
and at & speed of four miles per hour 
Ex = 16 xa. 
At a speed of eight miles per hour 
Ex = 64 x a. 


Thus it will be seen that, while series motors can convert 
all the kinetic energy stored in the moving car, shunt 
motors ean convert only 66 per cent. of it, assuming 
these speeds. In retarding a car from travelling beyond 
a certain speed when descending a gradient, the same 
amount of energy must be converted whichever type of 
motor is employed. 

When a short-ciroult occurs on a section of tramway on 
which shunt motors are running, it will be more violent, 
owing to the motor acting as generator and the car circuit 
cu having to open in addition to the station circuit 

reaker. 


THE APPLICATIONS OF ELECTRICITY IN THE 

ROYAL GUN FACTORY, WOOLWICH ARSENAL.* 

BY COLONEL H. C. L. HOLDEN,R A., F.R S., MEMBER OF COUNCIL 
(Continued from page 737.) 


Grindery.— As in most modern workshops, it is the 
custom to grind the workmen’s tools for them, and not to 
allow them to do this for themselves in the old-fashioned 
haphazard way on а grindstone. In the grindery devoted 
to this work some 12 Gisholt tool-grinders are continuously 
in use, and the problem to be solved was to drive them in 
the most economical and efficient manner. The grinders 
were arranged half on either side of the shop, and driven 
by belting (Fig. 8) from a shaft running at very nearly the 
same speed as the wheels, and coupled direct through a 
flexible coupling to a 6-h.p. shunt motor standing on 
a bracket fixed to the wall. The speed of the shaft is 
1,400 rpm. Besides the tool-grinders there are also 
two small cutter grinders, and in order to drive these 
latter, which are placed across the shop, it was necessary 
to have a shaft running at right angles to the other 
two. As the power required was small, tbis motion 
was transmitted by a friction disc and wheel, the wheel 
being advanced во as to be in contact with the disc when it 
is required to rotate the shaft, which consists of a thin 
steel tube, and runs at 2,500 r.p.m. Some doubt was 
expressed as to the life of these high-speed shafts and 
bearings when they were first erected, but as they have 
been working for the last three years with practically no 
wear, it is evident there is no need for apprehension that 
they wil not last. The economy ia transmission here is 
considerable, owing to there being none of the usual 
countershafting ; it is not uncommon to see machines of 
this sort driven from a high-speed motor, whiob, from a 
small belt pulley on its own shaft, drives a large one on a 
countershaít, which again drives by means of another large 
pulley the small pulley of the grinder. The best wheels 
for use on these grinders for high-speed tool steel have been 
found to be carborundum ones. Carborundum, as we know, 
is itself electrically produced at Niagara Falls. 
^ Rifling Machine.—The method of driving of a large 
rifling machine for 12in. guns is shown in Fig. 9. The 
term “rifling,” of course, is applied to the operation of 
cutting the grooves which run spirally along the bore of a 
gun. In order to do this, a bar carrying one or more tools 
to cat the grooves is drawn through the gun, and turned 
asit is moving to give the required twist. The saddles 


* Paper read before the Institution of Electrica] Engineers. 


which guide the bar are carried on a bed, within which is 
the screw for actuating the bar; as tbis screw revolves in 
one direction or the other, so the bar is moved in or out 
of the gun—cutting is always done by pulling the bar 
througb, not pushing it, and, indeed, I may remark that in 
boring operations it is always better to bave the cutter bar 
in tension than in compression—the end of this screw is 
coupled to a shaft passing right through the gear box, and 


7 ро. 8. 


supported in the bearing shown on the lef: of it in the 
picture. This shaft carries two magnetic clutches (Fig. 9), 


one on either side of tbe gear box. The motor of 
30 h.p. drives a pinion which is always in gear with 
the teeth of the large internally geared wheel, and also 
with a small spur wheel running on the same centre 
as the former, but, of course, in the opposite direction. 
A clutch on the left connects the screw shaft to this latter 
wheel, whereas the clutch on the right attaches it to the 
internally geared wheel. It will be obvious that the direc- 
tion of rotation of the screw shaft will be different according 
as one clutch is in action or the other, and owing to the 
different ratio of the gears a quick return motion when not 
cutting is obtained. The motor and the gears run oon- 
tinuously in one direction, and, therefore, there is only the 
momentum of the screw shaft and inertia of the screw and 
saddles with the rifling bar to overcome on reversal of ite 
motion. The action of reversing is entirely automatio, and 
worked by the movement of the rifling bar saddle. This 
drive works very smoothly and well—it enables the rifling 
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of a 12in. gun to be carried out in 40 hours, six grooves 
being cut simultaneously, whereas only.a few years ago the 
same operation, with one tool only cutting, took more than 
three weeks, working day and night; no less than 26 cuts 
have to be taken to finish each set of grooves, and I am 
able to show specimens of the shavings taken. In con- 
trast to this machine, I have an illustration of another 
driven by the older method of crossed belts which 
go through the usual shrieking performance whenever the 
drive is reversed. Within the last few weeks, however, 
this latter machine has been dismantled in order to lengthen 
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it, and fit it with a driving gear similar to the one already 
desoribed. 

For lapping the bores of guns, an operation which has to 
be done in order to get the extreme uniformity of diameter 
that is necessary in the bore, both during manufacture and 
sometimes after the gun has been in use, there are three 
machines in fife factory fer dealing with various sizes of 
guns. Two of these were designed to be driven by separate 
motors, and the third was converted to sn electric drive. 
I may remind you that the operation of lapping is performed 
by means of an expansible lead.covered block or head 


Ma. N 
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charged with abrasive material, such as emery or corundam, 


sleeve, which is clamped on to the bar between the two 
cheeks of the saddle, and has cam grooves around it in 
which guide blocks fixed to the saddle are made to engage 
when required. The liquid reverser, worked either auto- 
matically or by hand, is in front of the starting switch. 
The tightening of the belt is accomplished by sliding the 
motor across the saddle, and can be done by the hand-wheel 
when the machine is running. The next size of machine 
is somewhat similar in design, but the motor is underneath 
the bed, and drives by gear entirely ; the motor is not 
easily accessible, and is more liable to damage from emery 
and oll, and is mentioned more as an example of how not 
to do it. I must add, bowever, that it works very well. 
A disgram of the switch connections ів shown in Fig. 10. 


Fia. 11. 


The smallest machine, situated in the north-east shop, is 


which is attached to the end of a rspidly revolving shaft, 
and is capable, whilst revolving, of beiog moved from one 
on of the bore to the other. A short and rapid to-and- 
motion should preferably be given to this head, so as to 
prevent the cutting of rings in the bore. The largest of the 
three machines is devoted to the larger guns, such as the 
9'2in. and the 12in., and the motor is mounted above the 
saddle which carries the lapping sbaft, and drives the latter 


really a converted lathe, and is devoted to the smaller size 
of guns up to 4'7in. I mention this as a practical example 
of the advantages possessed by magnetic clutches over the 
old system of reversing by a shifting belt. 'The machine 
originally had two shifting belts with loose pulleys and a 
fast pulley between them, on to which the belts were shifted 
in turn for reversing the direction of motion of the screw 
actuating the saddle. The central pulley was done away 
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by means of a short link belt. The large pulley is attached 
to the shaft by a feather sliding in a feather-way cut the 
-whole length of it, and in this manner rotates the lapping 


witb, and magnetic clutches were applied to the other two 
either one of these can be energised by a rocking switch 
actuated by hand or automatically, The resalt of this 


head. e saddle is traversed backwards and forwards | change was to enable the saddle screw to be run much 
along the bed by a screw extending the whole length of | quicker than before, the reducing gear between the pulleys 
the and si to the leading screw of a lathe. This | and the screw being removed, and the latter driven direct, 


while the motion is reversed silently, instead of with a 
screeching of belts and clashing of gear. Altogether four 
magnetic clutches are used with this machine, two on the 
main shaft, one to drive the headstock which rotates the 
gan and another to drive the open and crossed belts, and 


screw, however, is stationary, and the traversing motion of 
the saddle ls uoed by means of a revolving nut, which 
is driven also by a linked belt and through reducing gear 
from a pulley carried on the other end of the motor shaft. 
The quick to-and-fro motion is given to the bar by the 
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drives, by means of a bevel pinion, two bevel wheels 
revolving in opposite directions (Fig. 15) ; these two bevel 
wheels are concentric with the shaft which drives the 
screw of the planing machine, and are each furnished with 
а magnetic clutch, by which they can be attached to 
the shaft; the clutches are alternately energised by a 
rocking switch, actuated by adjustable tappets on the bed 
of the planer. The reversing action of these machines ів very 
quick and silent. No check or change of speed is discernible 
in the motor, though, of course, the ammater shows a 
momentary rise of about 25 per cent. on the reverse. "The 
special shaping machines used for interrupting the screw 
threads in the breech openings of guns seem very well 
adapted to driving in pairs, and this arrangement has, 
therefore, been adopted. The motor drives a countershaft 
placed above it, and the two machines are driven each by 


then there are the two already described. This may seem 
a somewhat extravagant number to employ on one machine, 
but it is justified because the machine is not one that is in 
constant use, and the power absorbed by running three 
belts idle is very considerable, and quite a large figure when 
compared even with the total capital cost of tbe clutches, 
instead of the interest thereon and depreciation. 

An illustration is also given of a portable electric lapping 
machine (Fig. 11) for use on board a ship or elsewhere. 
The machine itself, which embodies most of the features of 
the large machine, is here attached to the muzzle of the 
gun, and rotation is imparted from the motor to the 
machine by a flexible shaft (Fig. 12). The forward and 
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its own magnetio clutch from this countershaft by belting. 
Mention may also be made of a heavy vertical millin 
machine, which was not originally designed for electric 
driving, but had to be converted. Though I am not in 
favour of very short belt drives when there is a difference 
of diameter between the driven and the driver, yet in this 
case it was almost the only arrangement possible, and, in 
point of fact, it has been very successful, the motor being 
supported on a shaped bracket attached to the upright of 
the machine, and to the portion of the frame carrying the 
driving shaft. 


Fie. 15. 


backward feed of the lapping head is obtained by means of 
a friction clutch, controlled by a small lever, which regulates 
the movement of the nut through which the screw feed bar 
passes. If the nut is held still, the bar advances at the 
highest speed ; if the nut is allowed to revolve at the same 
speed as the bar, no forward or backward movement takes 
place; and if the nut is driven faster than the bar, the 
motion of the latter isa backward one. In the first case 
the friction clutch is out and the nut held; in the second 
case the nut is free to revolve; and in the third case, the 
friction clutch being in, the nut is revolved ata higher speed 
than the bar, and so the bar is withdrawn. The ower 
required for a lapping machine is always out of all pro- 
portion to the weight of metal removed, and in this case a 
motor of 6:5 h. p. is necessary. 


2 


{ 
| SR 


Jal 


LZ E 


i MEN ERES 
mn 


mM і 


{ 


>! 


Hi 


? : 3 
| | i 
T ] YTY 7 d T ' 
F ? H 1 |I T 5. t 
— Y ree eee SG К 
f [337231 1 i. 
d , 7 $ { 
1111] Ba 
] 2137111 | | * 
T? 3 1773; 2 7 d 
? 4 I 34 ? d 1 5 i 
- 12 9 1 | = = > 4 y 
ч f, 111 T | ; 
MOL : i | 3 


TIE 

sostas t SNR 
BN J 
с] N 
Wins 


‚7 Liv 


4 | i 
E. 
TES | ' € “ 
T а ＋ A 4 . J 
7; ЫЙ ) ет ИР Cn E ^ 
t, 7 d уф og 
` mn м D. - 
0 
к ^^ ^" - 
"n ^ 
N ® 
l 5 m E. 
\ << Y 
v 4 - 
k - : 
ribi d E 


Fie. 16. 


! ie. nuu 
К A 
DE { М с 


| 


Fic, 14, 


Earlier in the paper I described a separate feed arrange- 
ment for a large boring machine, and I now propose to 
illustrate a smaller one for high-speed solid boring fitted 
with a somewhat similar arrangement. The machine itself 
has a mandrel, which is driven by a motor through a 
single-reduction gear, for the reason that, although it 
would have been preferable to drive it direct from the 
motor shaft, this was not practicable owing to the com- 
paratively low speed required The thrust of the boring 
tool (which is very considerable) is taken by a ball bearing 
of large diameter forming the back of the face plate 
(Fig. 14), a device which has been very effective. The 
feed gear is shown in Fig. 15. This, as in the other 
example, fulfils two fanctions—viz., that of the actual feed 
of the tool into the work, and also the quick withdrawal and 


We now pass to the electrically-driven planing machines, 
and I may here say that, so far as planing machines 
generally are concerned, I am in favour of cutting in both 
directions with two separate tools whenever and wherever 
it is possible, the economy in power, time, and labour 
being greater than having a quick return stroke, for it is 
obvious that, however rapid the return stroke may be, time 
is lost, and no useful work is done. This will explain why 
the gear is so designed that the speed of the table in either 
direction is the same. In the case of planing machines, as 
in the case of the boring machines, I hold a strong brief 
for the screw drive as against the rack and pinion drive. 
The former undoubtedly does the better work. The planing 
machines are driven by a shunt-wound variable-speed 
motor, which runs continuously in one direction, and 
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advance of the same. In this instance two clutches are 
used in conjunction with a claw clutch, and besides the 
safety arrangement provided to prevent the feed gear 
running after the headstock is stopped, or being started 
before the other is in motion, there is also a switch worked 
by the lever actuating the claw clutch, which prevents the 
two clutches being operated simultaneously, or even the 
wrong one being operated. When the feed is in operation 
the motor is clutched to the first worm-shaft and turns the 
first worm-wheel, which in turn drives the worm of the 
second worm-wheel, and the claw clutch being engaged, 
the screw is driven, and the saddle carrying the boring bar 
advanced. If now it is desired to withdraw the bar rapidly, 
the claw clutch is withdrawn, and the motion of the lever 
effecting this allows the second magnetic clatch to be 
rendered active, and this clutches the pinion to the motor 
shaft, and drives the spur wheel through the intermedlate 
wheels. The speed of the carriage when feeding varies 
from 33in. to 115in. per hour, whilst the quick return is 
from Тїп. to 24in. per minute, or nearly 13 times faster. 

In the south boring mill it used to be the custom, as else- 
where, to have each large boring machine supplied with 
cutting lubricant by a small and separate plunger pump, 
but a short time since it occurred to me that it would be 
preferable to have a constant and general supply from one 


source, and to do away with the small separate pumps. A 
high-lift centrifugal pump, driven direct from a motor, 
appeared to be the most suitable pump for the purpose, and 
the pressure required being only 30lb. per square inch, an 
old boiler was utilised as an accumulator and air-vessel to 
maintain the pressure. The motor is coupled to the pump 
Fig. 16) through a magnetic clutch and flexible soupling, 
and runs at 1,200 r. p. m., the clutch being used to connect 
or disconnect the two when the pressure falls below or 
rises above the amount that the automatic switch is set for. 
It is somewhat remarkable to see the extremely quick, 
and yet, as it must be, gradual action of the clutch in 
starting the pump, which is, of course, started from 
rest with a full head—there being no appreciable delay 
or shock in so doing. This installation has proved 
so successful that a second set is being obtained, to 
enable the whole shop to be supplied. The motor of 
the second set will be so arranged that it will only 
be started when the first set cannot meet the require- 
ments. The pump takes 14 e. h. p., and lifts 300 gallons 
per minute. Once having introduced magnetic clutches into 
the workshop, it is astonishing how quickly their applica- 
tions seem to spread, and I propose to devote a few minutes 
to describing one or two special examples. 

In the testing-room there is a small piece of apparatus 
which is used for compressing to a predetermined amount 
the copper cylinders employed in guns for ascertaining the 


pressures developed by the explosive; for instance, if a 


15-ton per square inch pressure were anticipated, a a 
pressed to 12 tons per square inch might be used. The 
pressure required is obtained by the weight of a column 
of mercury, the height of the column being varied by the 
displacement of the mercury by a piston of considerable 
area in a cylinder connected with the column. The piston 
is moved by a vertical screw, driven through gearing by an 
electromotor, the copper cylinder being between two flat 
and hard steel surfaces interposed between the end of the 
screw and the piston. Means are provided for starting, 
stopping, and reversing the motor, but in order to get the 
practically instantaneous stoppage of the screw when the 
mercury has reached the correct height on the soale for 
tbe pressure required, a magnetic clutch is fitted as close 
to the screw as practicable, and is found to answer the 
purpose admirably, the switch controlling it being operated 
by the man’s foot. The motor can then be stopped, reversed, 
clutched in, and the pressed copper removed and replaced 
by another, and so on, the whole process taking longer to 
describe than to carry out in reality. 

Electricity has been of asaistance to us in enabling the 
amountof eccentricity of the bore of agun which, as sometimes 
happens, has from one cause or another become bent, to be 
readily ascertained. You will, I am sure, appreciate the 
difficulty in first of all ascertaining, and secondly actually 
measuring, the want of truth in the bore of a gun 20ft. to 
30ft. from the breech end, which distance it may easily be, as 
the 12in. gun is 45ft. in length. The means adopted, 
however, are, thanks to electricity, quite simple (Fig. 17). 


A tapered steel tube, stayed and tied with a single gun 
wire во as to bring both ends of the tube to the same level, 
carries at one end a knife-edged contact wheel about 2in. 
in diameter, this wheel being insulated from the tube, but 
connected to a flexible conductor passing down the interior 
of it to the other end of the tube, which is fixed in the 
slide rest; a dead-beat galvanometer and a couple of dry 
cells complete the equipment. When the wheel touches 
the metal of the gun, the circuit is completed through the 
galvanometer, which indicates accordingly. The movement 
of the slide rest, necessary to make contaot, reveals the 
amount of eccentricity. When any billet of steel arrives 
in the factory, the first thing to be done is to obtain & 
small quantity for chemical analysis. This is generally 
taken in the form of fine drillings from a point midway 
between the centre and exterior of the billet (Fig. ad and 
at both ends. Until current was generally available 
throughout the factory, this was quite a lengthy operation, 
involving the loss of time taken to fix a ratchet brace, and 
then the time to drill the hole in order to obtain the 
shavings; by the aid of the electric drill the time lost in 
fixing is eliminated entirely, and the drilling by power is 
quite & short operation. 

I feel that my list of spplications would not be complete 
if I omitted to refer to the use of the electromagnet for 
lifting projectiles (Fig. 19), which was introduced by me 
many years ago when the 110-ton gun was in use. The 
cast-iron projectiles for proof were exceedingly awkward 
things to remove from the pile and sling for the crane to 
lift; this was made delightfully easy by substituting an 
electromagnet for the sling. The magnet used consisted of 
one piece of mild steel of f I section, and 10in. in length, 
with a single-coil wound round it longitudinally—the sur- 
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face etised was 30 square inches, and the maximum 
weight it had to support 1, 800lb., the weight of the projectile 
of the 110-ton gun, though, as you will see, there was ample 
power to spare. The weight of ihis magnet, complete with 
the shackles for attaching it to the crane hook, was under 
56lb., and the electrical energy required for the maximum 
lifting power was 120 watts. In any large gun factory, or, 
indeed, in any factory where large makes of steel are 
heated, forged, and tempered, or otherwise treated, it has 
ong appeared to be absolutely essential that some moans 
should be provided of measuring temperatures. This is 


most conveniently done by electrical means, and without 
going into the history of the matter and a description of 
the various instruments that are available for the purpose 
of measuring temperature electrically, I will merely say 
that, for our purpose, the measurement by means of the 
E M.F. generated by a thermo-couple has been found to be 
ёле best adapted. 

The thermo-janction we use is a platinum aud iridio- 
platinum one, in conjunction with a modified form of 
d'Arsonval galvanometer to measure the E М.Е. which 
indicates the temperature. The instruments are fixed in 


E. 


Еа. 20. 


various parte of the factory, and connected up to the 
re-heating, annealing, and tempering, etc., furnaces, as alao 
to the lead baths (Fig. 20) for tempering steel specimens 
in such a manner that the temperature of any one of them 
can be immediately ascertained by those in cbarge, and 
regulated accordingly ; but this is not all. From each of 
these centres, so to speak, line wires are led to the 
metallurgical laboratory, where there is a standard record. 
ing instrument, and by this means not only can a con- 
tinuous record be taken of any operation desired, but the 
individual instruments can be, and are, constantly checked 
to ensure accuracy and uniformity with the standard, for 


which purpose the points are connected by telephone. The 
standard itself is checked by the usual method of observing 
the freezing points of pure metals aù various points of the 
scale. The zero of all the instrument scales is the tempera- 
ture of boiling water, whicb, where steam is always available, 
as in our case, is readily arranged for, and is in itself a 
check on the accuracy of the instrument. 

Automatic Water Clutch—A difficulty arose in connection 
with the starting into motion of the heavy saddles of some 
double-ended boring lathes, by the 1}-h.p. motors that had 
been supplied with them, and after some trouble with burnt 
armatures and fuses the following arrangement was tried 
with complete succese. The solid coupling was removed 
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and a disc of cast iron, A, was p bite to the motor spindle, 
B (Fig. 21). This dite carries a block of bazd wood, C, on 
its face, the periphery being prepared with a semicircular 
groove to carry an indiarubber tube, D. This indiarubber 
tube is in halves, which are joined by a metal tube, G, Jet 
in across the diameter of the wooden disc. Outside the 
indiarubber tube is a split cast-iron ring, E, similar to a 
piston ring, attached loosely to the fron disc so tbat it is 
free to expand. The tubes are then filled with water, and 
the whole arrangement is fitted into a cupped diec, F, keyed 
to tbe sbaft to be driven When the motor is at rest the 
two portions of the cluteh do not touch each otber, but when 
the motor is started, and as it gains speed, the water, acted 
on by centrifugal forte, expands the rubber tube, and this 
in turn expands the split ring, which eventually rubs 

ainst and then grips and drives the other half of the 
clutch. 

To sum up, there are at work at the present time in the 
Royal Gun Factory 134 motors of an aggregated rated horse- 
power of 1,903, whilst there are 61, either connected or 
ready to be connected to the supply mains when current 
is available, of an aggregate rated power of 840 h. p. more. 
They consist of one motor of 100 h. p, one of 50 b.p, six 
of 40 h p., thirty of 30 h.p., two of 25 h. p., eleven of 20 h. p, 
twenty-nine of 15 bh. p, and thirty-nine of 10 h. p, the 
remainder being under 10 h.p. and ranging down to 
1 hp. The largest motors—viz., 100, 50, and 40 h.p.— 
are all connected to individual machines. The number of 
magnetic clutches in use is 117, thirty-one rated at 25 h.p. 
and eighty-six at 6 h.p. Of magnetic chucks and holders 
there are 16 in use, but fresh fields of application are con- 
tinually being found for them, and their numbers are, 
therefore, constantly on tbe increase. Magnetic holders are 
of the greatest service in connection with surface-grinding 
machines, and enable small steelwork to be turned out 
with the greatest accuracy and rapidity. One instance may 
be given of the utility of the magnetic lathe clutch, and that 
is in turning obturator rings. These rings are made from 
extremely hard-tempered steel—so hard, indeed, that they 
can only be cut at a very low speed with specially hard 
tools—yet it is found tbat in spite of the small surface 
area they afford for the magnetic attraction, and also of 
their somewbat low permeability, the magnetic chuck is the 
most effective method of holding them whilst being turned 
that we have yet been able to devise. There is nothiag 
very special in the construction of these magnetic devices ; 
they are designed with a view of taking the standard size 
of bobbins used in the clutches, and by filling the air-gap 
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with brass are so made tbat they cannot be damaged in 
any way by being used in oll or water. 


TABLE A, 
EMI Weight 
B. H. P. No. Cut eed. of: uM 
of of Inche: : Inches Material am 
Motor. | Tools. |. "| removed | зе 
per hour. К 
; Lbe. 
' Fine boring machine iie us 30 1 1:4 115 ·86 o 082 
Rough boring machine m 30 1 2'0 0:033 "3 0239 
Experimental lathe ...  ... ove 70 1 го o's 16§2°0 038 
ә „ s T eui " — 2 each 05 os 1052'0 0:417 
м di u bo : Ty hi e ooo h " — I os os 826°0 0'375 
edium boring machine, 525 hole 
p ul rc sq 
uble-en ng machine, 4-in. 
Бре опаа Сз ns 15 — — I 
й : One end only working 1400 9147 
А т ‘ " 
chine pee тшт ors [| р [owe | ооо 
3 тар me) T " = 850 0:109 
Radial drill, bin highspeed twist 1б x » 2 == ois 


D 1] in high-speed twist 
drill. 
B in. ordinary twist 

drill 


Jl in. ordinary twist 
тт оола V 


It may be of interest, I feel, if I add а few data as 
regards the amount of material removed per electrical 
horse-power per minute on various machines—the electrical 
horse-power 1s the gross amount required not only to drive 
the motor and machine but also to do the work (Table A) 


——M— 
BOILER-HOUSE ECONOMY. 


An Interesting paper on the subject of “ Boiler-House 
Economy” was read by Mr. A. W. Bennis, M. I. M. E., 
A. I. E. E., before the Huddersfield Society of Engineers, on 
the evening of the 22nd ult, Mr. W. M. Carnock, M.Sc., 
B.Eng., in the chair. A short digest of the paper 
may be given as follows: The lecturer started with some 
observations on wasteful coal consumption, and proceeded to 
point out where unnoticed leses may creep in. He then 
described an ideal chimney, flue, economiser, and boiler 
installation. He pointed out that the chemistry of combustion 
is included in practice, and described and advocated the 
calorimetry of fuel. Instructive data were supplied which 
showed inoontiovertibly that by the use of mechanical stokers, 
amall sized fuels, at low cost, may be burned with advantage. 
He then dealt with the question of heat transmission through 
b iler plates, and brought out clearly the advantages of complete 
combustion and high furnace temperatures. In considering the 
chemical composition of the waste gases of combustion, a table 
of the percentage losses through excess of air in combustion was 
shown. Mr. Bennis then dealt briefly with mechanical stoking, 
detailing ita advantages and describing the different types of 
stokers. He subsequently passed on to consider the subject of 
elevating and conveying systems, and their relative merita and 
the savings effected by their use. The lecture was brought to a 
finale by a description of an installation of elevating, conveying, 
and machine stoking plant at Messrs. Martin, Sons, and Oo., 
Limited, Lindley, Huddersfield. Several lantern views were 
shown, among them being the plant at Messrs. Martin's, which 
included the electric coal truck now so well known to readers of 
the leading technical papers and those interested in boiler-house 
labour-saving appliances. 
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EDINBURGH ELECTRICITY ACCOUNTS. 


In the accounts of the Edinburgh electricity department 
for the year ended May 15, 1905, the total expenditure on 
capital account is given as £897,298. The following аге 
abstracts of the revenue account, balance sheet, etc. 


REVENUE Ассосмт. 


Dr. Expenditure. £ s.d. 
To generation of electricity... . . . . . . 25,5607 6 5 
Die tribution of electricity ..... .............—.. . . 451 6 2 
Attending and repairs to public lamps  ......... ex»... 3.959 18 0 
Renta, rates, and taxes. . . q 8.018 3 5 
Management expenses, salaries, eto.............. — 4. 5 065 15 3 
Miscellaneous expenses isses amc va el aa iE E E — 668 7 8 

47,508 16 5 
Surplus carried to pet revenue aoccunt. ................... „ 71,471 18 8 
119,970 16 1 


Or. Income. © As. d. 
By sale of current for lighting and power . . 107,702 8 65 
Public lighting... 0000000006 00 0 es 09 0099 005065 11,000 16 5 
Meter rents . — —— ee 55 7 Б 
Rents of properties.. . . ooo 6 8 3 1 
Miscellaneous Weib (—————À——B€ „е 15 19 9 

£118,870 15 1 


BALANCE-SHEET. 


Dr. Liabilities. £ s.d. 
Sundry creditors for outstanding accounts ......0...... 1,785 11 9 
Reserve fund. E V 252, 6 

£254,515 18 3 
Or. Assets. £ s.d. 
Balance at debit of capital accound ...........................179,715 6 8 
noo o оф 009 0.09 0 09 0 000 0 09 0 99 ван 0000 060090009 0900 009 609 0 009 oam о рем 1 7 2 4 
Stores On hand. = 0002006000006 0 сз оооооо («9 © 09 OED © оло 0 000 0 me оен oan o me 3,350 1 2 
Advance to resident өрріпеег................ — anise des 50 0 0 
Bundry debtors .. . . . rm eret m rm emet totos 15871 6 6 
Reserve fand investment . 58,873 1 7 
£254,613 18 3 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity generated in B. T. U. . . ~ 22,845,465 
Private lighting .......- .. .. 7,548,789 
Quantity sold4 Motor power айза 400 58 11,648,501 
Arc lampe T 1,400 505. 
Quantity used on works .......... . mtm € " ‚965 
Quantity unaccounted for. ————— - 681,001 


" р. ——— Y 


BERMONDSEY ELECTRICITY ACCOUNTS. 


The accounts of the Bermondsey electricity department for 
the year ended March 31, 1905, show a total expenditure 
on capital account to that date of £106,668. Appended 
are abstracts of the revenue account, balance-sheet, eto. 


REVENUE ACCOUNT. 


Dr. Expenditure. £ d. 
To generation of electricity ..................... —— 5,177 10 1 
Repairs, etc., of buildings and planb ==. 60718 3 
Repairs to artesian well. . sees e. 847 6 1 
Distribution of electricity ..........—...... ce . . 4. 4416 3 
Attending and repairs to publie lamps.......—....... — 1,244 0 2 
Rents, rates, taxes, and insurances .................. . „ 207518 3 
Management expenses, ssl «ries, et.. o me è> è am 0 ~ 1,128 0 2 
Law and parliamentary charges. 7 2 
Special charges . — — 575 15 7 

7,726 7 0 

Amount carried to net revenue aeoout .... 42176 17 3 
Balance to provide for bad debts ........................... а 85 15 7 
£12 029 19 10 

Or. I.c me. £ s. d. 
By sale of current per meter, less rebates. ............ amon 7,052 2 8 
Charging batteries. . . 2 07 6 
Rental of meters and other apparatus . eass: soso . 137 5 2 
Public lighting... . . aois . 4,747 15 8 
Sale and ropaire of lamps, oto. - . o ce o ce 37 11 6 
Water supplied to baths and destructor ....... 8 54 19 4 
Miscellaneous reoeipts. .... . ose 3 сувга 0 2 0 

£12,029 19 10 
| BALANCE-BHERT. 

Dr. Liabilities. £ в. б. 
Capital acoount—outstanding on loan account ....... =... 97,542 14 10 
Sandry creditors @ GO 0 OF Ome 6 OF OME 20888 ES сп о0 0260060 оосо o OO 6 OOO ORC 8 о 09 1,716 8 11 
Balance at credit of net revenue acoount .... 1,000 0 0 
Balance to provide for bad debts ................ € — 26 15 7 
Reserve fund account ....... —— —— M— E 503 0 10 
Sale of materials and laying and altering mains ...... . 1,112 10 1 
Treasurer—balance overdrawn ..................—.———— 9,274 7 1 

£111,175 17 4 

Or. Assets. £ s d. 
Capital account—amount expended less depreciation ...106,181 10 7 
Stores on hand... oe o oe » os e as 0 E EEE 1,586 0 1 
Sundry debtors for current supplied, et-. e--.. 2,909 1 2 
Securities held (cost price). es soss aso — Á 499 5 6 


£111,175 17 4 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 


Quantity generated in B.T.U. NT 1,039,505 
Quantity sold { Pablie lumps.. .. .. 2881867 958105 
Qaantity used on works — — — — M S 69,939 
Total quantity acccu ated for.... . . wee 1,002,042 
Quantity unaccounted for ... . .. 6 eta 37,460 
Maximum supply demanded (kilowatts) .......... — Р" a 


Number of public lamps: 168 arcs, 556 aro-incandescents, 200 side 
etreet, 
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WOOD PAVING. 


No, there is no idea at this time of day of dealing with 
wood as against stone, or soft wood as against hard wood. 
These things have been treated ad nauseam. Mr. Green, 
however, has, by his paper read before the Tramways and 
Light Railways Assoclation, brought the matter of material 
for roadways again into notice. Mr. Green, of course, 
knows his subject—that is his business—hence whatever he 
may say upon the question of the use of various materials, 
and of hard woods especially, is worth considering in the 
connection of their use for the making of roadway surfaces. 
We may, however, quote one paragraph of Mr. Green's 
paper, even though it be lengthy, and with his remarks 
we agree: 


Essentials of Good Paving for Cities.—The essentials of a 
perfect paving may be summed up as follows: it must have 
a perfectly sound foundation; 16 must be non-absorbent ; 
it must have a smooth and even surface, offering the least 
resistance to traction ; non-slippery, noiseless, durable ; 
not subject to expansion or contraction ; easily cleaned 
and repaired; and, lastly, we may say it should 
have a pleasing appearance. This is, of course, an ideal 
which has never yet been attained, and I do not suppose 
ever will be. Paving may be said to be “what it is— 
where it is"; by which I mean that the value of any form 
of paving is according to its suitability to the locality in 
which it is used, and to the traffic which has to pass over 
it. It would be entirely out of place, for instance, to lay 
down a road of soft-wood paving in the vicinity of docks 
where a very heavy and continuous traffic has to pass over 
it, and to condemn it asa bad form of paving because it 
wore out so rapidly. In the selection of a paving material 
every condition to which it has to be subjected must be 
thoroughly considered. There are few, if any, materials 
which are adaptable to every purpose, and there is no 
standardisation of paving materials by which one can make 
a selection for a special set of conditions; choice must be 
decided by experience. I shall hope to be able to do some- 
thing in this paper towards simplifying the problem which 
every surveyor is confronted with, and, as an appendix to 
the list of essentials of a paving already given, a table is 
given below which shows the comparative qualifications of 
different paving materials now on the market. This table 
1 in an official publication issued from the office 
of the Agent-General for Western Australia some three 
years ago: 


First, Second, Third, 
Durability ............... Hard wood .. Asphalt - Soft wood 
KEoonomy.. . eoe. Hard wood .. Asphalt - Soft wood 
Hygiene . Asphalt .. Hard wood ... Soft wood 
Quietness..... .......... „ Softwood  .. Hard wood Asphalt 
Balety ................... Wood .. Asphalt гас — 
Traction resistance ... Asphalt Wood ie — 
Ease of cleansing ..... Asphalt . Hard wood ... Soft wood 
Ease of repair . Asphalt Wood ae — 


In the consideration of the question of noise, it seems to 
have escaped most writers that noise is caused by at least 
two factors: (1) the street surface, (2) the traffic on that 
surface. Now, the various surveyors have done some- 
thing for the street surfaces, but who has agitated against 
the infernal rap, rap of iron-shod hoofs, or the rattle, 
rumble of vehicles of antiquated descriptions and haphazard 
make Ів noise bad for health or business and quietude 
an advantage? If so, work upon a modification of both 
factors till the minimum noise is obtained. Why expect 
everything from the use of a certain material for 
the road wearable surface? The idea is really pre- 
posterous, but hitherto criticism has been concentrated 
on the roadmakers, the roadmaking, and the materials 
used. Our point in referring to this question just 
now is quite a different one. For some years a 
solitary few have been advocating a different method 
of laying the wood blocks. With one exception the 
views expressed found no favour in this country, but 
singular to say, they have largely been followed abroad: 
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Take one example: with tramways it is always the case 
that rute wear in the road alongside the rails. Our method 
of paving is by parallel series of header courses abuttiog 
on the rail and kerb, with, of course, the necessary 
arrangement for breaking joint. When a rut along the 
rail sides becomes troublesome, repair is expenaive and 
also troublesome. As we have long advocated, and as 
followed of late abroad, a stretcher course of blocks is 
laid alongside the rails, with parallel header courses 
abutting on these. We have in some cases seen two 
atretcher courses parallel to the rails, with header courses 
between. Another innovation to our ordinary syatem now 
becoming almost universal in certain districts in Germany 
ie that the header courses are not at right angles to the 
kerb, but at an angle of forty-five, the apex being in the 
centre of the road. These innovations may have no value 
in practice. We think they are an improvement upon our 
ordinary methods, and, so thinking, call attention to them, 
knowing that if they are not advocated by the more 
eminent consulting engineers and insisted upon in their 
works it will be long, very long, before the ordinary coun- 
cillor is brought to vote for change. 


рани 


FORTHCOMING EVENTS 


Fripay, Юко, 1. 


Institution of Civil cers (students Section).—A 8 p. m., 
An Installation for the Bacterial Treatment of Sewage at 
Neath,” by Mr. W. L. Jenkins. 
North-East Coast Institution of Engineers and Shipbuilders. — 
At 7 p. m., annual dinner. 
Monpay, Dec, 4. 
Society of Arts.—At8 p. m., The Measurement of High- Frequency 
Currents and Electric Waves,” by Dr. J. A. Fleming. D. 83. Y Б.В. 
(in continuation of previous courses on Electric Oscillations and 
Electric Waves” and on ‘' Hertzian Wave Telegraphy "). 


(Lecture II.) 
Tuzspav, Dec. 5. 


Institution of Civil Engineers.—At 8 p. m., The Steam-Turbine," 

by the Right Hon. O. A. Parsons and Mr. G. G. Stonier. 
WEDNESDAY, DEO. 6. 

Society of Arts —At 8 p. mm.. The Manufacture of Sugar from 
British-Grown Beet," by Mr. Sigmund Stein. 

Institution of Civil Engineers.—Students’ visit to the Erith elip- 
way of Messrs., W. Cory and Son. (Train from Ohsriog Oross 
Station to Erith, 1.16 p.m.) 

Automobile Club.— At 7.50 p. m., founders’ dinner (at 119, Piccadilly). 

THURSDAY, Dc. 7. 
of Arta,—At 4. 50 p. m., The Partition of Bengal, by Bir 
James Bourdillon, K. C. B. I. 

Rontgen Society.—At 8.15 p.m., The Spontaneous Action of 
Radium and other Bodies on Gelatine Media, by Mr. J. Butler 
Burke, M. A. | 

Institution of Electrical Engineers.—At 8 p.m., ' The Oharing 
Oross Co.'s City of London Worke," by Mr. W. H. Patchell. 

Civil and Mechanical Engineers Society.—At 8 p. m., Concrete 
Mixers," by Dr. J. 8. Owens. 

FarpAYv, Dec. 8. 

Institution of Electrical XEnginoers (Manchester Local 
Section).—At 7.50 p.m., ‘ Electrification of Existing Steam 
Railways,” by Мг, W. Н. M. Parr. 

Northampton Iustitute.—At 8 p. m., Sir William Preece, K. O. B., 

F. R. S., delivers the prizes at the annual prize distribution and 
conversaz'one. 

Institution of Electrical Enginoers.— At. 7 p. m., annual dio nor at 
Hotel Ceoil. 


Institution of Electrical Engineers (Manchester Local 
Section).—Doec. 12, at 7.50 p.m., ''Bireet-Lighting," by Mr. 
Haydn Harrison. 

Association of Engineers-in-Charge.—Deo. 13, at 8 p.m., '' High. 
Pressure Gas I.lumination," by Mr. J. W. Blakey (at St. Bride's 
Institute). 


Tramways and Light Railways Association.—Dec. 14, at 
8 p. m., vir it to Lots-road Power station. At 8 p.m., *' Improve- 
ments in Trucke," by Mr. E. Oook. 

Physical Society.—Dec. 15, from 7 till 10 p.m., exhibition of elec- 
Eu optical, and other physical apparatus at South Kensington 

useum. 


Junior Institution of Engineers. — Dec. 16, vieit to Messrs, Johnson 
and Phillipe's works a$ Charlton. 


CORRESPONDENCE. 


One man’s word is no man's word, 
Justice needs that both be heard." 


COMPENSATION. 


Sir,—About six months ago we had rather a serious 
accident to a pedestrian, caused by s broken wire, and 
which is now causing some trouble to the Council in the 
matter of compensation. A bare wire had been run for 
about one mile carrying 1,000 volts to a transformer, and 
was protected by double-pole fuse where it branched off 
the insulated wire. In a very heavy wind and rain storm 
the wire broke, the live end coming to the ground and blow- 
ing the fuse, which in ordinary cases would have made it safe 
for anybody to catch hold of. But, owing to the dead end 
having blown over the top of a series circuit and hanging 
down in a loop, the current was directed to earth with a 
live wire, and this person caught hold of it with both hands 
and was thrown to the ground, where he laid for about five 
minutes still holding on to the bare wires till released by 
chopping the wire with an axe. Of courte, the man was very 
severely burnt, and had received such a shook that he waa 
removed to the hospital in almost a state of collapse. 
The contention is that the Council is liable for having 
bare wires running overhead carrying a dangerous voltage. 
The Council contend that as the wires were protected 
by safety fuses, and it was an act of God that caused 
the dead wire to blow over the live wire and again 
become alive itself, they are not responsible for the 
accident, and that there is no law existing that prohibits 
bare wires to be run. I shall be glad if you will find 
room for this in your valuable paper, so that others may 
give their experiences of like accidents—if, indeed, such a 
one has ever occurred before.— Yours, etc., D. H. S. 

Penrith, N.S W., Oct. 23, 1905. 


ANSWER TO QUESTION No. 820. 


Sin, — There are two errors іп the answer to Question 
No. 820 in the supplement to the Electrical Engineer of 
Nov. 10, both evidently being slips made by the authors. 
May I point these out, as they are likely to prove confusing 
to the writer of Question No. 820 ! | 

1. In Mr. E К. Alexander's answer the assumption а 
tbe end, “if two motors can be found to do the same work, 
taking the same current at the same pressure, one baving 
a lower power factor than the other,” is, of course, 
impossible. 

2. The diagram in the answer of F. B. M."—the total 
pre in both cases as shown is zero. The diagram should 

us: 


* 
CURRENT & VOLTS 
IN STEP 


The (+) and ( – ) signs refer to the power as shown by 
dotted curves.— Yours, etc., P. WEIL. 
85, South-side, Clapham Common, S.W., 
Nov. 12, 1905. 


BELFAST ELECTRIC TRAMWAYS. 


The inauguration of tbe new electric tramway system in 
Belfast took place on Wednesday, the 29th inst., Belfast 
being practically the last of the large provincial towns in 
the kiugdom to adopt electric traction, The contract for 
the whole equipment was given to Messrs. J. G. White and 
Co., London, who commenced operations in February last, 
aud were required to have the whole system completed in 
seven months. Thus it was expected that the inauguration 
would take place in September, but various causes have 
delayed it. Daring the first few weeks of work strikes 


116 


occurred of the labourers on the permanent-way work, 
and when September arrived it was found that the 
pac could not be completed in time. This 

a portion of the work outside the contract. For 
some reason, delivery of the condensing plant has not 
yet been completed, otherwise the whole equipment is 
5 completed. There are three 1,000-kw. units 
n the generating station, two of which are sufficient for 
the work, so that one unit is available as a stand-by. 

On Tuesday, the 28th inst, the representatives of the 
Board of Trade (Major Pringle, R.E, and Mr. A. P. 
Trotter) commenced their official inspection of the 
new system. Mr. Trotter, who had to deal with 
the electrical equipment, completed his inspection, 
travelling along the various routes in one of the cars 
which had been previously used in the horse traction ser- 
vice, and was locally converted and equipped for the new 
electric service. It is understood that the whole of the 
overhead equipment is satisfactory ; as a matter of fact, 
nearly all the telephone wires contiguous to the track have 
been removed or disposed underground, so that there is 
almost an entire absence of guard wire in the overhead 
equipment. Major Pringle hopes to finish his inspection 
on Friday, Dec. 1, and in the meantime is so far satisfied 
that the inauguration of tbe electric service was possible 
on the 29th inst. on some of the priacipal routes. 

The inauguration took place at noon. Six of the new 
ears were held in readiness on the west side of Donegall. 
square, the first and last cars being elaborately decorated 
with wreaths and festoons of flowers, trailing smilax, and 

tted plants. The Lord Mayor of Belfast (Sir Daniel 

іхор, Bart, who is also member of Parllament for ons of 
the divisions of the city, and is chairman of the 
Tramways Committee) was in the first car, and it, 
together with the other five, were filled by the 
members of the Coancil of the county borough, many 
influential citizens, and the representatives of the con- 
tractors. Panotually to the hnur named, the cars started 
amid the cheers of thousands of spectators who had crowded 
the ample accommodation of Donegall-aquare and its 
immediate vicinity. 

The first journey taken was over the Malone-road route 
as far as Cran more Park and back, then in quick succes- 
sion journeys ~+re made over the routes of the Ormeau 
aud Lisburn 'oa*« the trips concluding in front of the 
Ulster Halti st 1,10 p.m. The six cars ran about 50 yards 
apart, and their speed was a revelation to the many 
spectators who lined the routes, and wbo were for the 
most part only familiar with the speeds of the old horse- 
car service. The journey along the Lisburn-road was 
timed at exactly seven minutes, a figure which compares 
very favourably with the 20 minutes taken by the horse 
cars. 


The entire journey was absolutely devoid of antoward 
incident—a fact which is much to the credit of the various 
contractors and all others concerned. There was an entire 
absence of vibration or pitching of the cars even at the 
highest speeds, which mast have been over 16 miles an 
hour, and the smoothness of running was uobroken by any 
jar or other evidence of unsatisfactory permanent-way 
construction. No attempt was made to set the overhead 
points by means of the trolley pole, as the necessary con- 
struction for this purpose is not yet completed; but apart 
from this, the overhead portion of the system worked 
perfectly, and on the whole journey of the six cars only 
once was the trolley wheel seen to leave the wire, though 
Мал, speeds were attained. 

hen the trips were completed, the passengers were 
entertained with light refreshments in tbe Ulster Hall by 
the Lord Mayor. The toast of the The King” was 
first given by the Lord Mayor, Sir Daniel Dixon, 
who then proposed “Success to the New Electric 
Tramways.” In a very few words he drew attention 
to the fact that the whole of the new system had been 
undertaken and completed by the contractors in 10 months, 
and that during that time the horse traction had been but 
little disorganised. To provide the Belfast people with 
suon a splendid and successfal system of electric tramways 
in that short time reflected the greatest credit on Mesers. 
J. Q. White and the sub-contractors, while it was 
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evidence of the whole-hearted efforts of Mr. M Cowen 
ed borough electrical engineer) and his able assistants. 
toast was followed by that of The Health of the 
Lord Mayor,” proposed by Councillor Wm. Harper, vice- 
chairman of the Tramways Committee. Councillor Harper 
spoke in felicitous terms of the zeal of the Lord Mayor as 
chairman of the Tramways Committee, and said that the 
people of Belfast, so long denied the conveniences of 
electric traction, would still be without them in 1905 had 
it not been for the efforts of Sir Daniel Dixon and the 
diplomatic methods he adopted with all parties to bring 
the electric tramway system to a successfal issue. 
The toast being received with applause, the proceedings 
then terminated. 


MANCHESTER SECTION OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS. 


Chairman’s Address. 
BY S. L. PEARCE, M I E k. 
(Continued from page 745.) 


Turning to the application of eleotrical power for industrial 
purposes, we find that very considerable progress has been 
made during the last year. A cheap supply of electrical energy 
for London, to which referenoe will be made later, has been 
one of the most striking events in electrical circles, and in other 

rts of the country four power companies—viz.. the Yorkshire 
Electric Power Company, the Lancashire E'ectric Power 
Company, the Clyde Valley Electric Power Company, 
and the Fife Electric Power Company—have commenced 
operations, and others will shortly follow. It ie noteworthy 
that of the four new companies the three former are employing 
three-phase systems operating at 10000 and 11,000 volts, and 
the latter a two-phase system at 3,000 volts. Nor have the 
larger municipalities been behind-band in the development of a 
power load at cheap rates, assisted by such means as the hiring- 
out system of motors and the restricted hours’ supply ” 
system at very low rates. It may, perhaps, be of some inte ct 
to state that in this city at the present time there is in use s.m · 
11,000 b. p. in motors, and the power sales for last year show an 
increase of 75 per cent. over the preceding year. Indu-tr:.l 
establishments possessing their own independent steam Inst lla- 
tions are naturally chary of making changes, but records y+ t 
show that as the more economical advantages of electrical driving 
are appreciated, so will the gradual supplanting of steam plan a be 
accomplished. This is more particularly noticeable in the case 
of the iron, steel, and shipbuilding industries, and for colliery 
and mining work, all of which show a marked partiality f. r 
electrical power, which is evidenced by its extensive adoptin 
at the many centres of the North-East Coast, on the Clyde, in 
South Wales, and in the counties of Lancashire and Yorkshire. 

The adoption of electrical transmission of power for textile 
factories is a problem that more clearly concerns us in this part 
of the country, but on account of the more favourable condi- 
tions for operating with steam plants little progress has been 
made. This is certainly a matter for some considerable surprise 
in the light of data obtainable from the States and the Continent, 
where textile factories have adopted electrical driving exten- 
sively. Oa the other hand, it must be admitted that if it be 
possible for a cotton mill equipped with steam plant to operate 
at a total cost not exceeding £2. 10s. per indicated horse-power 
per annum, it would be difficult from the point of view of 
economy to show much better figures than these, and some very 
cogent reasons in favour of electrical driving must be advanced 
before millowners can be expected to эче t. Competition in 
the production of marketable articles is already keen, and, 
realising that the advantage wlll be to those who can produce 
ab the lowest cost, we see how important is the question cf 
cheap power to the British manufacturers, and how necessary it 
is that by every means the production and transmission of elec- 
trical power should be cheapened. For large industrial installa- 
tions there is a tendency to adopt three-phase motors where a 
three-phase supply is available, and where a variable speed is 
not required. A comparison between direct-current and three- 
phase induction motors shows that, so far as efficiency is cone 
cerned, there is little to choose between the two types; for 
motors up to 40 h. p. the advantage rests with the three-phase 
induction motor, and above this output with the direct-ourrent 
type. The difference in weight is, however, very marked in 
favour of the former, and the low maintenance costs and general 
freedom from running troubles are also strong points in favour 
of its adoption. 

Hauling gears up to 500 h.p. by induction motors are now 
becoming common in collieries. Continental practice bas done 
much to perfect winding gears, and there js little doubt tha 
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the displacement of older steam plants by motors is gradually 
being brought about. Electric cranes of high lifting capacity 
are being built in increasing numbers, a notable instance of 
this class of work being the 150-ton revolving pillar crane at 
the Dablin Docks. The past year has evidenced a testimony on 
the part of manufacturers to produce variable-speed motors 
without double-wound armatures, and without the need for 
multiple voltage winding. The development of this class of 
motor for continuous currents will, doubtless, popularise the 
use of motors for individual drive of machine tools where wide 
ranges of speed are desired and where complicated gearing is to 
be avoided. | 

The question of furnishing energy for large consumers from a 
public supply or from isolated independent plants is one to 
which considerable attention has been given. Broadly 
apeaking, it may be stated that unless an exceptional load 
factor can be shown—viz., something in the neighbourhood of 
40 to 50 per cent.—it will be more advantegeous for the con- 
sumer to obtaln energy from supply mains. Capital cost of 
plant will be saved, space that would be occupied by generating 
plant can be otherwise utillsed, a supply is always available, 
thereby facilitating overtime arrangements, and antiquation and 
deprecistion of plant become minor considerations. For trans- 
mission lines the use of bare copper wires has been sanctioned 
in the case of three or four of the power companies, and inci- 
dentally it may be stated in passing that one of these—viz., the 
North Wales—avails itself of the use of water power, and will, 
therefore, form one of the very few examples of hydro-electric 
installations in this country. It is also of interest to note that 
this company, together with the Gloucestershire Power Com- 
pany, were the firat to obtain parliamentary powers to use 
overhead bare conductors. We see very few overhead mains 
in this country, and until recently the Board of Trade would 
only sanction their use for special purposes at comparatively 
low pressures; now, however, they permit bare overhead work 
for high-pressure transmission lines. Taking a 6,000-volt trans- 
mission line, the cost of running three-phase mains of any given 
section overhead would be approximately one-half of an under- 
ground main of the same section. For a 12 000-volt transmission 
line the proportion would be, roughly, one-third only. 16 is 
evident, therefore, that this factor will have an important 
bearing on capital costs and the question of cheap supply of 
power. Long-distance power transmission work with its 
corollary of extra high voltages has not made much advance 
in this country, up to the present the highest pressure employed 
being 11,000 volts. Although hard-drawn copper is stlil most 
generally used for bare conductors, the recent rise and main- 
tenance of very high prices for raw copper due to restricted 
sources of supply and the financial operation of capitalista will 
undoubtedly help to advance the claims of aluminium. Fora 
given conductivity the weight of the latter is only half that of 
copper, and its tensile strength for a given conductivity is about 
75 per cent. of a copper line. Owing to the weight per foot 
of wire belng reduced some 50 per cent. in the case of 
aluminium, it is possible to use much longer spans. At present 
prices cf copper the above considerations mean that it would 
be cheaper to use aluminium. 

Although the last two or three years have witnessed a con- 
siderable reduction in the cost of production of electrical power 
on a large scale, electrical engineers should not be unmindful 
of the fact that there is at the present time an increasing 
oompetition for the cheap supply of power for smaller or 
isolated plante. Fur plante using up to 200 b.h.p. to 300 b.h.p. 
suction-gas producers and Diesel engines will prove keen rivals 
owing to their low fuel consumption. The cost of the latter per 
brake horse-power hour in the case of a suction producer has 
been s'ated to be only one-half that of Mond gasat, say, 2d. per 
1,000 cubic feet. This saving will, however, be discounted in 
the ccst of the producers if the plant is subject to a variable 
load or run for considerable periods much below full load. The 
difficulty is to obtain reliable and accurate data with respect to 
this latter point, makers invariably giving the full-load results 
only. It will be conceded that where it is necessary and con- 
venient to transmit all the power required from one point in 
apy worke, and under conditions that call for a steady load, the 
suction-gas plant may be the more economical. But do con- 
ditions such as these generally obtain in modern factories, and 
can any fair comparison be drawn in this form between elec- 
trica] driving and gas plants? Modern users of electrical power 
find it more economical and convenient to dispose of their 
power at certain specified points so as to elimina‘e trans- 
mission losses and secure independent running for the various 
ps of their factories. If this be granted, then the only 
air comparison to be made is between a motor-driven factory 
taking a public supply of energy and a similarly equipped motor- 
driven factory taking a supply from its own private gas plant, 
and it can be shown then that the costs of production do not 
widely differ. Bat these are not the only considerations to be 
taken into account. There are the questions of ground space 
for the private plant, the expenditure of relstively large sums 
on same, the ability to run any particular portion of a works on 
overtime without running the whole generating station, which, 


in the case of a suction plant running at anything under half 
load, would certainly be the reverse of economical. These and 
other points are worthy of consideration, and whilst there may 
be particular conditions under which the gas plant will prove 
the most economical, the many advanteges of electrical power, 
coupled with the low rates at which it can now be obtained, 
should continue to attract all the largest power users. 

A steady growth in electric traction work oan still be 
chronicled. For tramways, extensions are proceeding on 
pretty well defined lines. The trolley wire syatem is atill by 
far the most extensively used. Conduite are confined more or 
less to portions of London and Bournemouth, and the Lorain 
surface-contact system to Wolverhampton. Examples of the 
„ Dolter " and G. B. syatems of surface contacts are, how- 
ever, being installed at Torquay and Lincoln respeotively. 
Some idea of the extent to which electric tramways and light 
railways have developed may be gathered from recent published 
returns, which go to show that the increase in capital invested 
in these undertakings for the last recorded 12 months over the 
preceding period isrepresented by noless a sum than £25.000,000, 
and the total capital invested in electric traction stood at the 
end of 1904 at the figure of £107,000,000. The series-parallel 
system of control up torecently was the only one adopted success- 
fully, but considerable developments have taken place of late in 
the introduction of systemsembodying the principleof ‘‘regenera- 
tive oontrol. With the series motor, the maintenanoe of a con- 
stant speed over varying grades is attained by the controller with 
the expenditure of a certain waste of energy in resistances. 
To obtain an electrical braking effect, the motor is cut oft from 
the line and short-circuited through resistances. The property 
possessed by a shunt motor of automatically producing a 
regenerative braking action whenever the normal speed was 
exceeded, together with that of automatic speed regulation, 
enabling the car to maintain a fairly constant speed without the 
use of the controller, would appear as strong points in favour of 
the adoption of shunt motors for traction work. The most 
serious objection to their use was the difficulty of insulating 
the field ccils, which had to bear the full lioe pressure, and in 
getting on the desired number of turns of fine wire with Бос 
insulation. Other objections were the possibility of sudden 
rises in pressure should the load be suddenly removed when 
running at full speed with a constant field excitation, the greater 
liability to sparking, and the danger of a disruption of the field 
circuit. These objections to the use of simple shunt motors 
appear to have been largely surmounted in the types adopted in 
the systems of regenerative control now being introduced. 
The chief claims of the latter may be briefly stated to be as 
follows as far as the cars are concerned: economy of power 
consumption, varying from 74 per cent. to 40 per cent., 
dependent on the nature of the route, or on an average 
25 per cent. due to the motors returning energy to the line; 
automatic braking, due to the regenerative aotion of the motors. 
The whole of the speed regulation is effected on the shunt field 
between minimum and maximum speeds. Series field windings 
are also introduced as a means of further control in cases of 
emergency. Another system in introducing this principle of 
regenerative control adop's series motors when running and 
accelerating, and compound generators when regenerating. To 
accomplish this without having idle copper in the form of the 
series windings on the fields at any time, the shunt windings 
are arranged to be sub-divided and grouped in parallel and used 
as series windings. 

It may be taken that the possibility of economising expendi- 
ture both upon energy and upon wheels and brakes by the use 
of the regenerative principle" has been fairly clearly demon- 
strated, these savings being proportionate according to the 
undulations of the routes served. Farther, the variations in 
the power taken by each car are not so great as with the series- 
parallel system, and, therefore, a better load factor will be 
obtainel at the power station from a system operated ‘‘ regene- 
ratively." The outstanding matters on which engineers do not 
appear at present to be agreed are reliability, maintenance, and 
whether such systems are as favourable for acceleration " or 
hill-climbing capabilities as the ‘‘series-parallel.” To these 
questions, the obtaining of accurate and, as far as possible, 
independent data from repeated trials ander strict commercial 
cunditions will alone supply the answer. For existing tramway 
undertakings to adupo the regenerative system would entail 
very considerable capital expenditure, and if, in addition to the 
modified form of controllers new motors were also required, 
the cost would seriously offset the economies to be gained. For 
new undertakings, especially where the gradients are gevere, it 
would appear that it has paramount claims for recognition. 

Ic may be noted, in passing, that the principle of regenerative 
control is more easily capable of application to the induction 
motor, and most of the three-phase mountain railways on the 
Continent are so arranged that the energy of the trains on 
descending should be returned to the line. The practical 
application of the old principle of regenerative action to the 
direct-current motor, however, marks a new departure in the 
tramway world, and as such is of interest to all eleotrical engl- 
neers. The conversion to electric traction of the Metropolitan 
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Underground Railways in London has been one of the outstand- 


ing features of this branch of the industry during the last year, 


and numerous tube lines are in course of construction, all of 


which work has up to the present been carried out on the com- 


posite system, first initiated in this country by the Central 
London Railway Company, employing three-phase currents in 
the line transmission and direct current on the motors. This 
system may be good enough for tube and suburban lines, but 
most engineers are agreed that it will not solve the problem of 
main-line working, and it is towards the solution of this latter 


problem that more than ordinary attention has been given lately. 


The alternative to the composite syatem hitherto adopted, but of 
which there is no example in this country—viz., three-phase 


currents atepped down from the pressure of the transmission 


lines and supplied to three-phase motors—has given satisfactory 


results in я good many places on the Continent, notably on the 
Burgdorf-Tharv, Valtellina, and Berlin-Zossen lines, under the 


conditions to which it has been applied, but it would not meet 


all the essential requirements for the electrification of main-line 
railways. The impetus to this latter movement was unquestion- 
ably given by Finzi's experiments in Milan in 1903, and since 
that date there has been considerable activity displayed in 
Germany and the States towards the development of the single- 
phase commutator motor, which in its perfected form is expected 
to greatly help forward the solution of the problem of main-line 
working. This theory appears also to have appealed to one or 
two of the British manufacturing firms who are now tackling 
the problem on similar lines. 

The question of a standard railway motor is of the utmost 
importance, and unquestioned advantages would result from a 
single-phase system as regards chiefly economy, reliability, and 
simplicity of the track construction and rolling-stock. As far 
asthe motor is concerned, the essential qualifications may be 
taken as: (1) ability to give a large starting effort ; (2) the 
power to vary the speed through wide limits; and (3) they 
should retarn energy to the line when coasting or stopping. 
Recent developments of the series compensated single-phase 
motors have made them equal to direct-current motors as far 
as the first point is concerned, and by the introduction of a 
transformer between lipe and motor, with variable ratio of 
transformation, thus giving a means of regulation between 
fairly wide limits without serious waste, the second require- 
ment is satisfied. For long lines with no severe gradients and 
few stops the third point is not of great importance, but for 
short suburban lines it is of considerable moment, and up to 
the present this condition is not met by the single-phase motor. 
The Oerlikon system of a combination of the direct-current 
locomotive with the motur-generator sub-station carried by the 
locomotive is not one that ia likely to commend itself as a final 
solution of efficlent single-phase working, although it should be 
remembered that the ideal system will be one that admits of 
different kinds of application as far as the motors are concerned 
to suit the different kinds of service over the line. Although 
the work which has been done with one-phase commutator 
motors has been largely of an experimental nature, and on 
experimental lines, the present yesr has seen the putting 
into operation of the first single-phase electric rail- 
way in the States, and it is understood that one of 
the English railway companies has decided on applying the 
same system to a portion of one of their suburban lines. 
Oa the American line referred to the motors are of the series 
type, working from a trolley line fed at 3,500 volts, and at a 
low periodicity. An auto-transformer carried on the car reduces 
the trolley line voltage to that for wh'ch the motors are wound, 
and oontrol is obtained by the use of an induction regulator of 
a type with which we are familar in this coun'ry, in which the 
secondary of the regulator is arranged to oppose or assist the 
voltage of the main auto-transformer. "When the problem of 
electrifying the main lines in this country comes to be under- 
taken, it will be desirable to place the generating stations as 
close as possible to the natural sources of energy — viz., the coal- 
fields— providing the other conditions governing the selection 
of suitable sites for power stations are reasonably complied with, 
therefore to make the supply commercially possible, high 
pressures must be adopted for the transmission lines. Employ- 
ing an alternating-current system does away with the serious 
conversion losses to direct current. The number of static trans- 
former stations could be more economically increased than would 
be the case with rotary transformer sub-stations, thus giving 
& better distribution along the track. Further, the alternat- 
ing-current system admits of a higher pressure on the 
overhead lines than with the direct-current system, and any 
such high pressure is capable of reduction by transforming 
units carried on the train, Simplicity and security of opera- 
tion is undoubtedly best secured by the use of one overhead 
line only, and economy of supply to the line is best secured by 
an alternating-current system. 

Although the single-phase system has made very considerable 
strides during the past year, the advocates of the three-phase 


system are not prepared to lightly give way. Stress is laid 
on the fact that the three-phase induction motor is a more 
mechanical piece of work, and therefore the decreased cost of 


upkeep for the motor would affect the increased repairs due to 
the use of a double trolley line. Again, importance is attached 
to the ability of three-phase motors to return energy to the 
line in braking and slowing down. The objections are: at 
least two track conductors are necessary, and there are but two. 
efficient speeds as in the ordinary serles-parallel direct-current 
system at which the motors operate. Whatever may be the 
outoome of the present developments, whether a standard 
system applicable to all classes of railway working be 
evolved, the past year has certainly claimed more atten- 
tion from engineers for this branch of the industry, 

and the future is pregnant with great possibilities. Inci- 
dentally 10 may be noted, in passing, the recommendations 
of the London Tratfic Commission bearing on the question of 
electric traction, and ite advocacy of the provision of 50 miles 

of tramways within the county of London, in addition to several 
miles of subways, and substantial additions to the existing city 
and suburban railways. These recommendations, if ever. 
adopted, will provide the electrical industry with a task of 
furnishing the Metropolis with a transit system equal to any 
existent, 16 is interesting, also, to note that the report speaks 

out with no uncertain voice in favour of electric tramways за 
against the much-belauded motor 'bus, which should bring 
consolation to many threatened tramway undertakings. 


(To be continued.) 


eee 


A MINE OF INFORMATION. 


It is a happy idea on the part of the General Electric Com- 
pany to collect the numerous catalogues issued by them describ- 
ing and illustrating their diverse manufactures, and at the end 
of the year to publish them in book form. The result is a 
volume which embodies everything electrical, from a terminal 
screw toa central-station equipment. We have received from the 
General Electric Company a copy of their 1905-6 edition, and 
in this vast storehouse of information the bayer and the engl- 
neer cannot fail to find something to meet their requirements. 
Those who have occasion to use and refer to books of such 
dimensions—for this one extends over 1,500 pages—are often 
confronted with the difficulty of finding out just what is wanted 
at a certain time, and, in many cases, a little lack of fore- 
thought on the part of the compilers has reduced a really 
valuable work to a mere chaotic mass of matter. No such 
description, however, can be applied to the work at present 
before us, for the excellent system of indexing and classifica- 
tion, and the whole general arrangement, is evidence of the 
great pains which have been taken to reduce the trouble of 
reference to such insignificant dimensions that no loss of 
time need be entailed in the task. The book is divided into 15 
different sections, each sec: ion representing a differentdepartment. 
The method of arranging the sections is one which enables 
particulars of all goods likely to be required in connection with 
one another appearing in close proximity. This comprehensive 
classification greatly obviates the loss of time consequent upon 
having to make cross references ; thus all plant is kept together 
in one section, as arc ligh ing supplies and cables, so that if the 
price of wall plugs be required it can be speedily obtained by 
turning to the particular section in which it is classified, where 
prices of other accessories which are all within the one section 
can also be seen. Among the new sections the two which will, 
no doubt, be of considerable interest are P' and X. 
„P ів the electrical plant section, and is devoted to prices and 
particulars of continuous-current, single and polyphase generators 
and motors, combined sets, electric cranes, boilers, engines, etc. It 
extends over 200 pages, and contains, besides illustrations of the 
manufactures, a number of excellent photographs of ventral- 
station work carried out by the company.  Switchboards are 
included in Section ** X," which is illustrated bya number of plate 
depicting some of the installations which thecompany havecarried 
out. What are usually jumbled together and classified under 
the heading of accessories have in this case been sub-divided 
and placed in separate sections, so that they can be referred to 
with facility. The whole of the 13 sections manifest the energy 
of the company in the very extensive field in the electrical 
world in which their activities are centred. The sections 
devoted to large plant and switchboards admirably illustrate 
the rapid strides which have been made at the Witton Worke 
in the manufacture of this class of apparatus, and give a good 
idea of the extent of the company’s development. 

This catalogue must prove of immense value to all engaged 
in the electrical industry. An enormous amount of time and 
expense must have been spent upon its prodaction, but we feel 
assured that all who have one in their possession, and those 
who must needs be constantly referring thereto, will ever keep 
the General Electric Company in grateful remembrance for 
compiling such an indispensable work, and for providing the 
excellent facilities for enabling them to wend their way with 
ease through the labyrinth of matter. Our advice to our readers 
" to “о for а copy of the work and judge for themselves as to 

ts value, 


THE ELECTRICAL ENGINEER, DECEMBER 1, 1906. 


TRADE NOTICES AND NOVELTIES 


Automatie Cireuit Breakers, ete. 


A list recently issued by the Union Electric Co., Limited, 151, 
Queen Victoria-street, E.C., deals with direot and alternating 


| 


Diagrams showing Different Windings. “Union” Automatic Cut-Outs. 


current automatic circuit breakers, suitable both for ordinary 
motor installations and for the heaviest duties imposed by traction 
working. The accompanying diagrams illustrate the different 
methods. of operating these cut-outs. The Ha series 


Automatic Double Regulator. 


winding is designed to protect a dynamo against reverse current 
from a battery or other circuit. In the №” shunt winding 
type the working coil of tho cut-cut is placed in the circuit of a 
shunt or compound wound motor to disconnect the motor 
from the mains if current should fail in the circuit, whereas in 
the Spa type it is connected to the terminals of a series 
motor. Again, in the case of the maximum cut-outs the *' Ha” 
series arrangement is used for protectinga motorordynamoagainst 
overload or a battery against charge or discharge at too high a 
rate, while the pressure winding Spa A with independent 
circuit is adopted when it is desired to open a circuit at a distance, 
and the winding Spa B for constant load, to open a cirouit 
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in which the pressure has exceeded a given maximum. The 
reverse-current cut-out types R can be fitted with supple- 
mentary contacts to close another circuit directly it opens, and 
all sizes are fitted with a magnetic blow-out. The arrangement 
permitting the fixing of the large circuit breakers behind the 
switchboard panel is also in accordance with the most recent 
practice, which is in favour of putting the electrical parts behind 
the board, and having insulated operating handles in front. 
The traction type overload cut-outs have a loose handle device 
of substantial construction, rendering it possible to operate the 
circuit breaker on а dead short-circuit, without injury either to 
the apparatus or the operator. Oa the last page of the list 
under notice some particulars of cell regulators are given. A 
novelty is the automatic double regulator, illustrated herewith. 
This device is eminently suitable for large installations, and 
such as have to run with a minimum of attention. 


Seasonable Novelties. 


A new catalogue just issued by Messrs. F. Darton and Co., 
142, St. John-atreet, London, Е.С. includes illustrations, 
prices, and particulars of a large variety of seasonable novelties, 
in the shape of electric motors, small dynamos, gas and oil 
engines, portable batteries for lighting, telephones, eto. 
Scientific toys are in great demand just now, especially those of 
the kind enumerated, во this catalogue should be welcome. We 
notice also that Messrs. Darton and Co. supply dynamo cast- 
ings, armature stampings—in fact, all the requisites to enable 
the enthusiastic amateur to build up machines, and thereby gain 
additional knowledge. 

Magneto Ignition. 

Motorists and dealers in motor accessories will be interested. 
in a Jittle pamphlet just issued by the General Electric Company, 
Limited, which gives full particulars of their new system of 
magneto ignition (Coate’s Patent). 


GEC. Electrical Plant. 


The “ Electrical Plant" catalogue just issued by the General 
Electric Company, Limited, 71, Queen Victoria-street, E.C., 
contains particulars of direct-coupled steam, gas, and oil engine 
generator sets, steam-turbine generator sets, electric lifte, and 
cranes, water-turbines, boilers, steam, gas, and oil engines, 
etc. It appeals especially to contractors who undertake the 
installation of self-contained private plants. Some of the 
generator sets dealt. with are exceedingly compact. This is 
notably the case with regard to the oil-engine set, which we 
illustrate herewith, by way of example. This set has been 
designed for small installations, such as for lighting country 
houses, private yachts, etc., where skilled attendance may not 
be available, and where safety and reliability are first con- 
siderations. The engine is direct-coupled on the same bed- 
late to a Witton " continuous-current multipolar- type 
ynamo, wound for any required voltage. All moving parts 


G. E. C. Oll-Engine Dynamo Set. 


of the engine are enclosed, and by the use of a new carburettor, 
perfect safety is secured. 


Catalogues, ete. 


Secret TELEPHONES.—A little pamphlet which we have 
received from the Sterling Telephone and Electric Company, 
200, Upper Thames-street, E.C., includes prices of their secret 
intercommunication telephones. 

ELECTRICAL DISTRIBUTION APPLIANCES.—The catalogue (1905 
edition) of electrical distribution appliances published by 
Messrs. Callendor's Cable and Construction Company, Limited“ 
Hamilton House, Victorla-embankment, London, E. C., is an 
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exosedingly meritorious compllation. It embodies a compre- 
hensive and illastrated price list of designs carefully selected as 
standards by the company. The plans and sections given could 
not well be improved upon for olearness, and must have 
involved the drawing office in a great deal of extra work. 


SwrrCHES.—Some sheets which we have received from Mesers. 
A. Seage and Co., Cambridge Works, Hammersmith, London, 
W., deal with the firm's double-pole switches in cast-iron cases 
for voltages up to 600. 


Morons.—The Rhodes Electrical Manufacturing Company, 
Limited, Bradford, have issued a well-got-up new catalogue of 
their direct and alternating current motors. The compaot form, 
neat appearanoe, and other admirable features of these machines 
are well known to our readers. 


Water Morors.—A catalogue recently issued by Messrs. 
Carrlck and Ritchie, Waverley Engineering Works, Edinburgh, 
illustrates a large variety of turbines, Pelton wheels, and other 
water motofs, incidentally showing what an immense amount of 
work the firm are doing with this clsss of machinery for electric 
lighting and transmission of power. 


Kwirg SwIrCRHES. —Mesars. Ferranti Limited, Hollin wood, 
Lancashire, have sent us a copy of their catalogue of single- 
pole, single-throw, quick-break ГАГА switches for currents of 
25 to 2,500 amperes; also a catalogue of their double-pole, 
single-throw, quick-break knife казну у for currents of 25 to 
1,400 ampere. "These switches are of sclentifio design, and very 
carefally made. 


Kortina Gas-ENaiNEs.—From Messrs. Mather and Platt, 
Limited, Silfurd Ironworks, Manchester, we have а copy of the 
fourth editlon of their two-cycle gas-engine catalogue. The 
principle of the Körting engine is now well known, but, 
incidentally, this catalogue records the considerable favour 
which it has met with in the United Kingdom since Messrs. 
Mather and Platt, Limited, became licensed manufacturers. 
ta Me plants already installed are described and 

ustrated. ‘ 
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PRIVATE BILLS AND PROVISIONAL ORDERS. 
\ 


Ey 


Farther notices have appeared in the London Gazette of intended 
application for private Bil.s or provisional orders as follows: 


Electricity Supply.—Calver'ey U. D. O. (Extension of и че) 
Bt. Рапогав В.О, (Kx. en: ion of Stations, Re fase Destructor, eto.), London 
Electric Supply Оо. (Extension cf Ares), North Metropolitan Electric 
Power Distribution Oo. (Wembley), ditto (Edgware), ditto (Ем 
Barnet Valley), ditto (Wealdstone). Hackney В.О, ( ethbal Green, 
Islington, Poplar. Shoreditch, West Ham, Leyton, and Walthemstow), 
(Kidcermingter Electric L'ghting and Traction Oo. (Stourport and 
Kidderminster). County of Nor thampton E'ectric Traction and Power 
ved ш “ш Ferrers, Rushden, and Wellingborough), Weat Oumber- 

n eo 
tion for Elentrio Lighting Provisional Orders), Twickenham and 
Teddington Electric Supply Oo, (Twickenham, Hampton, Teddin 
ton, Hampton Wick, Bunbury, Feltham, Hanworth, Ash‘ord, 
мерен, Ham, East and West pod Esher, and the Dit: ons), 
Brush Electrical Engineering Oo. (Workington), ditto (Mary port), 
Shoredit h and Stepney Borough Oouncils (Shoreditch, Stepney, 
Bethnsl Green, Bermondeey, Hackney, Islington, Poplar), Camberley 
Electric Supply Co. (Frimley, Sandhurst, Easthampstead), Market 
Harborough U.D.O. (Urban District) Hoaforth U. D. O. (Extension of 
Time, etc.), Hexham and District Electric Supply Oo, (Extension), 
Foots Oray U. D. O. (Extension of Time), West London Electric 
Undertekers’ Association (Power to Westminster Klectrio Supply, 
Bt. James s and Pall Mall Ekctio Light, Kensington and 
Koightebridge Electric Lighting, Notting Hill Elecwie Light- 
ing, Metropolitan Electric Sapply, Ohelsea Electricity Supply, 
and Brompton and Kensington E'eotricity Supply Companies, and 
Oouncile of Hampstead, St. Pancras, Hammersmith, and Fulham, and 
Central Electric Supply Oo. to associate with and supply one another 
with electricity), Bournemouth and Poole Electricity Bupply Co. 
(Swanage), Mutual Electricity Supply Oo. (Henley), ditto (Aylesbury), 
Newcastle-on-Tyne Electric Supply Co. (Additional Powers), ditto 
(Castle Ward, Westelade, and mlingdon), Farsley U. D. O. (urban 
district), 8. M. H. Tramways V geri (Seaham Harsour Urban 
District), Be'twys y-coed U. D. G. (Urban District), Dorchester 
Oorporation (Extension of Time, eto.), Christy Bros, and Middleton, 
Chelmsford (Stratton and Bude), Exeter Corporation (Heavitree Urban 
District), Yardley R. D. O. (Extension of ime, ео), Slough and 
Datohet Electric Supply Oo. (Extensions), National Provincial 
Electricity Oorporation (Tiverton), Abercarn U. D. O. (Urban District). 


Tramways and Railwa 


.—West Oumberland Electric 
(Extensions), Wallasey U. . zi e; a аше 


‚О. (Extensions), Macolesfield and D t 


rio Tramways (Provisions as to Tranefer of an Applica - 


Tramways Oo, (Borough, Rural District, and neighbourhood), 
Preston, Chorley, and Horwich Tramways Oo. (Extension, etc.), 
West Yorkshire Tramways Oo. ve Riding), Folkestone, 
Sendgate, and Hythe Tramway Оо. (Fotherstone, Sandgate, 
Cheriton, and Hythe), Ossett Corporation (Extension), Dews 
Corporation (Extension), Southport and Lytham Tramroad Oo, (Exten- 
sion of Time), Oork Link Railways Oo. (Oark), pq ana and Hythe 
Electric Oo. (to acquire the Sandgate and Hythe Tramway Under- 
taking of the South Eastern Railway), Hammersmith, City, and North 
East London Railway Oo, (London and Middlesex), 


Light Railways.—Mid-8uffolk Light sedi E Oo, (Financial), 
Warrington and Northwich Bight Railways (Extension of Time), 
Lindsey Light Railway Syndicate (Fairford and Cirencester), Blackpool 
and Fylde Fight Railway Oo. (Extension), ed and District Elec- 
tric Lighting and Traction Oo. (Llanelly and District Light Railways), 
C. Sinclair and О. EK. Straker (Middlesbrough and West Hartlepool 
Light Rsilway), Lord Alin and others (Branksome Park and 
Swansge Light Railway), Middlesex О.О. (County of Middlesex Light 
Railways), 3 and others (Olayton West and Darton Light 
Railway), Bath Electric Tramways (Amendment of their $ Rail- 
ways Extersions Order), Empire Electric t and Power Oomp«nies 
(Halesowen Light Railways), Aldershot anf Farnborough Light Rail. 
way Oo. (Amendment). | 


General Power Bills, —Baoup Corporation (Extension of Electricity 
Undertaking), Ohannel Ferry Railway and Qaay (Powers to Oorpora- 
tion of Dover as to Supply of Electricity). 


NEW COMMITTEES. 


The following additional committees have been appointed : 


ABERDEEN. — Gas and Electric Lighting —Oouncillor Reilley has been 
added to the committee in room of ex-Councillor Hutcheon, and 
Oouncillor George Allan in pes of ex-Oouncillor Laing, and Daan of 
Guild Murray takes the p held by the former Dean of Guild. 
Murray. Oouncillor Kemp has been reappointed convener. Trum 
ways —Oouncillor Taggart, convener. ` Councillor Reilley has been 
1 place of Mr. Hutcheon, and Oouncillor Glass substituted for 

0 tts. Es 


BERMONDSEY. — Electric Lighting —Alderman Wilkinson; Oouncillois 
Fogden, Bessell, Clark, Mose, Roche, Vesey, Pridmore, Martin, Dean 
Murphy, and Tovey. 

CROYDON. — Lighting and Electricity The committee re-elected 
Aldermen Miller chairman and Oouncillor Rogers vice-chairman for 
the current year. 

HAMMERSMITH.— Electricity and Lighting —Oouncillor A. Atkinson, 
chairman; Councillor W. Tomes, vice-chairman; Aldermen Oramp 
and Pascall; Coanoillors Bendon, Dr. Bevan, Boarder, E. Davies, 
Howell, Johnson, May, Neville, Platt, White, and Watkins. 

NORTHAMPTON. — Tramways — Alderman Wooding, chairman; 
Oouncillor Martin, deputy-chairman; Oouncillors ОоШег, Green, 
Martin, Staton, and Webb. The following sub-committees have been 
appointed—viz : Finance Orders and Olaims—the chairman, deputy- 
chairman, Oouucillors Oollier, Green, and Pearse, Emergency—the 
chairman, deputy-chairman, and Councillor Green. 

NEWPORT. — Electricity and Tramways—The Mayor; Alderman | 
Bear and Greenland; Oouncillors Brown, F. Phillips, Williame, 
Baker, Abrahamson, Collier, Robjent, Evans, Searles, Parfitt, and 
Twoomey. 

West Ham.—Elecric Lighting and Tramways—The Deputy- 
Mayor (Oouncillor Littler); Aldermen Bishop, Byford, Orow, and 
Ivey; Uouncillors Baldock, Oroot, Cunningham, Dyer, Fielder, 
Saunders Jacobs, Enos Smith, Spittle, Stoner, and White, 


= 
APPOINTMENTS VACANT. 


Radoliffe Urban District Council, Salary, 


Electrical Engineer, 
£150 to £172 per annum. 

Improver. Wages, 10s, per week. Applications to Box 702, 
Electrical Engineer Office. 

Wireman for electric light and er plant. Applications to 
Box 29, Electrical Engineer Office, ETE 

Representatives for an eleotrical contracting firm. Applications 
to Box G 33, Electrical Engineer Office. 

Laboratory and Workshop Assistant, Battersea Polytechnic, 
S. W. Commencing salary, 20s. a week. 

Switchboard Attendant, Wages, 258. per week. Applications 
to Box R P 5, Electrical Engineer Office, 

Assistant Lecturer and Demonstrator in Electrical Engineer. 
ing, Leeds University. Salary, £175 a year. 

Representative, South Wales district, for the sale of direct and 
alternatirg motors. Apply, Box F. Z., Electrical Engineer Office, 

Shift Engineer, London station. Salary to commence, £2 per 
week. Applications to Box 674, Sell’s Advertising Offices, London, E C, 

Electrical Engineer, colliery in the North of England. Applica- 
tions to Box Q 11, Electrical ү жеры Office. See advertisement in 


last ie: ue, | 
Junior Charge Engineer. Salary, 30s. week, rising to 36s. 
Applications to the Borough Eleo E r, 555, High- street, 


Cheltenham. 
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LEGAL INTELLIGENCE. 


CROYDON TRAMWAYS ARBITRATION. 


Certain questions of Jaw in the matter of the arbitration between the 
British Electric Traction Оо. and the Oroydon Corporation were down 
for argument before Mr. Justice Farwell in the Ohanoery Division last 
Friday. The arbitration wes held by Mr. Parker. and was to settle 
the form of the lease of the Croydon and District Tramways. 

Mr. Тномзох, for the British Electric Traction Oo., stated that it 
had been arranged between counsel that the questions stated by the 
arbitration should be answered in a certain way. 

Mr. WABMINGTON, K. O., for the Oorporstion, thought it ought to 
be mentioned that the award was in favour of bia client, aud as be 
understood it now the opppeit on to the award had been withdrawn. 

The parties having agreed that the questions stated by the arbitrator 
should be answered in the negative, his Lonpsuip said the only order 
he should make was one as to costs. 


SWANSEA TELEPHONIC INTERCOMMUNICATION. 
National Telephone Co.'s Appeal. 


Iu the Court of Appeal on Saturday last, before Lords Jus: ioc s 
Vaughan Williams and Oozene-Hardy, spplication was made on behalf 
of the Oorporation of Swansea for the appointment of au early date for 
hearing this appeal. The case was decided some time sgo, but execu: 
tion was stayed on c:rtain terme The action was by the Corporation 
cf Swanees, which had jaet instituted a telephone system in the 
borough. The Nations] Telephone Oo. had already a system in the 
borough, and under the Telegraph Act of 1899, on certain conditions 
and terms, there was a right of intercommunication between the two 
systems. The action was brought to establieh that right. The Cor- 

tion succeeded, and the appeal was from the order made in the 
urb below, and the execution under the order was stayed on certain 
terms that three exchanges —the two Swansea main exchanges and a 
local system — will have to be connected, and the interconnection was 
only to be ured for local traffic in each case, The Oorporation con- 
tracts were all coming to an end, and would have to bs renewed in 
January, and uoles: they got thie made clear before then probably all 
their subscribers would not take the riek for another year, and sub- 
ssribe to the National Telephone Oo. instead. It was very important 
from the point of view of the Corporation of Swansea that this should 
ре reagen; as far as the Court of Appeal could decide it, before the end 
of the year, 
Their lordship: fixed Monday, Deo, 11, for the hearing of the 


appeal. 


BOROUGH OF FULHAM v. NATIONAL CONSTRUCTION CO. 


This csse was heard in the King’s Bench Division before Mr. Justice 
Bigham on Taetday, and was an appeal from the award of the 
arbitrator, i 

It appeared that in June, 1901, the Fulham Borough Oouncil, the 
claimants, employed the respondents to put an electrical installation 
in the Fulhsm baths. The ''non.continuous" system was adopted. 
On Dec. 25, 1902, two men, named Line and Brown, were using the 
baths, These baths were separated from each other by slate slabs, 
about 8с. high, on the top of which ran an iron tube conducting the 
electricity. Line was heard screaming, and an attendant found bim 
with his hands on the top of the tube at the top of the slab partition, 
from which he could not release himself. After the electricity had 
been switched off, he was taken down, but died shortly afterwards. 
About an hour later Brown also was found dead in praotioally similar 
circumstances. It was admitted that the sections of tubing in 
these baths were not properly earthed, and that there was a 
leak in the electric current, and owing to these facts the above 
accidents resulted, It was ooptended that this failure to earth 
the tubing was a breach cf contract, and that, therefore, the 
company was liable for the consequent damage to the Fulham Council. 
This consisted of the sum of £1,100 odd paid by them to the relatives 
of the two men. The arbitrator found that there was no lack of 
reasonable care on the part of the respondents in not '' earthing” the 
tubes, having regard to the etate of electrical knowledge at the time. 

In giving judgment, his Lornpsuir said that the work was carried 
out under the rules of the Piceoix Fire Office. One of these rules 
was: When the system of tubes is employed, the main tabe shall 
be earthed, except in such cares where earthing would not be desirable.” 
In this case the arbitrator to whom the dispute had been referred had 
held that it would not have been desirable to earth the tube. There 
had, therefore, been no negligence on the part of the contractor. 

Jadgment was entered for the electric company. 


BRITISH PIONEER ELECTRIC LIGHT AND POWER CO. 
OF INDIA. 


In the Oompanies Winding-up Oourt on Tuesday, before Mr. Justice 
Buckley, the application for a compulsory order against the British 
Pioneer Electric Light and Power Oo. of India again came on for 
hearing on the petition of S. T. Bigge and another. The allegation 
of the petitioners was that there were certain transactions arising out 
of a concession for a tramway line in Bombay which ought to be looked 
into by an official receiver. 

His Іоврвнір, in giving judgment, said the company was incor- 
porated on Feb. 27, 1899, with a capital of £3,000 in £1 shares, on 
wnich 158. had been paid. The operations of the company consisted 
chiefly in the acquisition of a concession for the construstion of au 
electrical tramway in Bombay and certain dealings and subsequent sale 


of that concession, The result had been to produce £20,000. There 
had been returned to the shareholders £6. 168. per share, or nine 
times the amoant paid up, and there were still some further assets. 
The company had by special resolutions passed on Nov. 25, and 
confirmed on Nov. 23, gone into voluntary liquidation, The 
petition before the Oourt was presented by the holders of 300 
shares and was presented on Nov. 28, the day the special 
resolutions were passed. The petitioners were two 5 
named Biggs and Sawyer, who were mortgegres from Mr. Bingham, 
holding 300 shares, 200 of which had been given for services rendered. 
Petitioners ssid that certain trensictions which had taken place du ing 
the life of the company had given rise to claims sgainst directors of 
the oompeny for misfeasance, His Lordship reviewed the history of 
the company and its association with Messrs. Kolmen, and negotis- 
tions for the sale of tbe concession to the Brush Electric Light Oo. 
for £40,000. He said there wae no batis for а claim for misfessince 
85 far as he oculd see. The petitioners were the holders of only 300 
shares, while the holders «f the remainder of the 5,000 appeared to 
oppote the petition. The msjority of the shareholders apparently 
were sitisfied at the exceedivgiy beneficial result of the operations of 
the Pioneer Oo., and they saw nothiog to question in the transaction. 
There did not reem to be anything to investigate. The petitioners 
were not prejudiced by the voluntary winding-up. They had failed 
to make out their case, and the petition would be dism'ssed with costs. 


THE RATING OF LIGHT RAILWAYS. 


An important point sffecting the ratiog of tramways aud light rail. 
ways came before the City Justices st Wakefield last week, when the 
Wakefield and District Light Rsilways Oo. were summoned by the 
Corporation for non-psyment cf rates, smounting to £40. 2e. 2d. 

Tte light railways company refused payment on tbe ground that, 
like ordinary railways, they were lisble, under Section 211 of the 
Publio Health Aot, 1875, to be rated only at one-fourth «f the assess- 
ment, 

For the Oorporation it was contended that a light railway was not 
а railway within the meaning of the Ас", b:cause i^ was not con- 
s:rocted upon land used only as a railway, bus opon public highways 
repsirable by the public st large. In support of th's oonter tion the 
decision of the Swanees Improvement aud Tramway Оо. v. the Swansea 
Sanitary Authority, 1898, was referred to, in which it was held that 
the land used by the tramway wae not used only as ^ railway, 
and therefore was not entitled to be rated at one-fourth. The defen- 
dants argued that the provisional order for the me king of light 
railways came within the general enactments, which spplied to light 
railways iu the same way as other railways ; that, in fact, light rail- 
ways were exactly in the ssme position as if constructed under a 
apecisl Act of Parliament. The ocmpany hed a right to the exclusive 
ute of the tramlines on the highway, and people had been prosecuted 
for obstruction ; and because of that exclusive use they were entitled 
to the exemption cf three-fourths, 

The Bench, aftsr conferrirg in private, intimated that they decided 
in favour of the Corporation, and made an order for the rates to be 
paid in fall, They agreed to s‘ate a case for the High Oourt. 


PRIVATE TELEPHONES. 


A case heard by Judge Woodfall at Westminster on Monday last, 
in which the Private Wire and Telephone Installation Oo., of 5, Palmer- 
street, Westminster, eved М; ватв. Portman and Oo., disoribed as 
commission sgents, for £30 rer t of private telephone wires. 

Plaintiffs’ case was that they were the successors and assignees of 
the Consolidated Telephone Manufacturing Oo. Ia 1901 an agree- 
ment was entered into between that compsny and th» defendants, 
under which private tslephone wires were constructed between varicus 
c fices occupied by the defendants at 8, John-street, 110, Strand, 
97, Regent-street, and 2, Sussex mansions, Maiden-lane, The agreed 
rental was paid at the neual intervals by the defendants to the Оор. 
solidated Telephone Manufacturing Oo.. and subsequently to the 
pleint ffs as their successors. Ia March last, however, cefendants 
refused to psy the rent, and now jlesded that tbe plaintiffs bai not 
obtained the necessary license for the Postmaster-General for putting 
up these instruments, and, therefore, there could be no contract. 

Ia reply, plaintifis admitted that they had not the Pestmaster - 
General's license, but pointed out that in the agreement defendants 
undertook that these telephone wires should only be used by them- 
selves aud their servants, and that consequently it was not neocssary 
to obtain a license from the Postmsster-Geoeral, 

The hearing was adjourned until Dec. 19. 


LLOYD'S v. THE MARCONI INTER-MARINE 
COMMUNICATION CO. 


On Saturday last the case of Lloyd's v. the Marconi Inter- Marine 
Communication Oo, was sgain before Mr. Justice Buckley. The 
action had been in the list for hearing all la:t week. On Friday 
couneel asked for a postponement, as settlement was then in 
negotiation, Ол Saturday it was announced that the detaile had 
been arranged. The result was proceedings in this and another action 
would be stayed on terms initialled by the leading counsel. 


TRAMCAR COLLISION. 


At the Sunderland Oounty Court lest Saturday an action was 
brought against the Sunderland Corporation by Robert N: vley for 
damages snsteined through a collision between a Oorporation tramoar 
and one of plaintiff's wagone. The latter was being diiven by a pair 
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of horses along a road along which the Oorporation tramoers ran. A 
coal cart, which was in front, got over the tramlines safely, but when 
the plaintiffs cart tried to cross, the tramosr dashed into it and 
overturned it. His Honour Judge O'Connor found for the plsiatiff 
for £25. 28. 10d. 


RECEIVER OF RUBBER COMPANY. 


Mr. Justice Buckley has granted an application in the action 
Oppenheim and others v. the British Seamless Rubber Oo. for the 
appointment of a receiver. Mc. Orittle, secretary of the company, 
was appointed receiver, 


ELECTRIC CAR AND STEAM-ROLLER. 


Before Judge Addison, K.C., at the Southwark Oounty Oourt, the 
London Oounty Oouncil sued Jesse Ellis and Oo., road contractors, of 
Maidstone, to recover compensation for damage to an electric car. 
The defendants put in a counter-claim for 232 9s. 114. for damage 
to a steam · roller. . 

The Oouncil’s case was that an electric car was proceeding along 
New Kent-road at eight miles an hour, when one of the defendant's 
steam-rollers approached it, and just before they met the steam-roller 
was turned suddenly to its off-side and collided with the tramoar. 

The defence was that the steam-roller turned to the off-side to avoid 
a stationary van when the car was 50 yards oft. The car p 
on ite journey, the driver apparently mis.judging his position and 
collided with the steam-roller, breaking the tront of the roller. 

The presence of the stationary van in the road was denied by the 
plaintiffs, and his Honour holding that the steam-roller ought not to 
have left a position of safety and got into the way of the car, found 
for the Council on claim and counter-claim for £12, 10s., with costs 
on the B scale. 


THE ELECTRICAL FRAUDS CASE. 


The trial of W. Leslie, Alice Norton Cheeseman, George Webber, 
and Richard T. Rosenberg, who were charged, on 25 counts of an 
indictment, with conspiracy aud with obtaining goods and money 
fcom firms of electrical engineers by false pretences to the amount of 
£30,000, was concluded at the Old Bailey on Saturday last. Leslie 
and Webber (who was in business as an ironmonger at Putney) had 
been aesociated for a considerable period, and the case for the prosecu- 
tion was that they, in copjanction with the two other accused persons, 
had conspired to obtain large quantitice of electrical fittings with no 
intention of paying for them. Orders for goods were given whole. 
sale by Webber to the prosecuting firms, it being pretended that the 
particular class of fittings that were required for immediate delivery 
for use at the Fulham Theatre, where Leslie was employed, 
could only be obtained through the Electrical  Acoessories 
Oompany,” of Terminus.chambers, Holborn. This was alleged to 
have been a bogus company, and used mainly for the purposes of the 
fraud. Iu а box in the room occupied by the woman the police found 
£2,00) in gold and £1,500 worth of jewellery, while at the cloakroom 
of the railway station, where it had been deposited by Leslie, the 
police found a box containing £4,000 in gold in bags wrapped in some 
old clothes, It was stated that there was still a sum of £7,450 in 
Bauk of England notes, part proceeds of tba frauds, which the police 
were unable to trace. 

The jury found Leslie, Webber, and Oheeseman guilty generally, 
and Rosenberg guilty of conspiring only, with a recommendation to 
meroy. 

The Recorder sentenced Webber and Leslie each to five years’ penal 
servitude, Rosenberg to nine monthe’ hard labour, and the woman to 
12 monthe’ imprisonment in the second division. He a!so made an 
order of restitution from the £6,000 found in Leslie’s possession on 
arrest to the amount of the cheques mentioned in the indictment. 


COMPANIES’ MEETINGS AND REPORTS 


ELMORE’S GERMAN AND AUSTRO-HUNGARIAN METAL. 


An extraordinary general meeting of this Oompany was held lest 
week at Winchester House, Е.О. (Mr. John MacFarlan presiding), for 
the purpose of submitting the following resolutions: ''(1) That each of 
the existing 29,100 issued preference shares of £2 each in the capital of 
the wir ee be divided into two fully-paid-ap preference shares of £1 
each, (2) That 8)500 of the existing preference shares of £2 each in 
the capital of the Company, part of the 20 900 preference shares which 
remain unissued, be each divided into two preference ahares of £1 each. 
(5) That the remainining 12,500 shares, being the balance of the said 
existing 20,900 preference shares of £2 each which remain unissued, 
shall be and the same are hereby converted from preference shares into 
ordinary shares, and that each of such 12,500 shares be divided into 
eight ordinary shares of bs, each. (4) That the capital of the Com- 
pany be reduced from £162,981, divided into 75,000 preference shares 
of £1 each, 62,981 ordinary shares of £1 each, and 100,000 ordinary 
shares of бз. each, to £115,745. bs., divided into 75,000 preference shares 
of £1 each and 162 981 ordinary shares of 58. each, and that euch redno- 
tion be effected by cancelling capital which has been lost or is unrepre- 
sented by available assets to the extent of 153, per share upon each of the 
62,981 ordinary shares of £1 each, which have been issued and are 
now outstanding and are credited as fully paid, and by reducing the 
nominal amount of the said 62,981 ordinary shares from £1 to 53. per 
share, (5) That from and after the confirmation by the Oourt of the 
foregoing reduction of ospital the rights of the holders of the pre- 


ferenoe and ordinary shares respectively shall be varied to the follow- 
ing extent. And itis hereby resolved as follows: (a) the net profits 
of the Oompany available for distribution as dividend in each year 
shall, after payment of the preferential dividend of 7 per cent. for that 
year on the amounts paid up on the preferenoe shares, be applicable 
to the payment of a dividend of 80 per cent. for that year on the 


amounts credited as paid up on the ordinary shares, and the surplus 
only (if any) of such net profits remaining after such ps ts shall 
be divided between the holders of the preferenoe and ordinary shares 


in proportion to the number of shares, whether preference or ordinary, 
held by them respectively; (b) in article No 72 of the articles of 
association the word two shall, be substituted for the word flve.. 

On the proposition of the Ohairman, seconded by Mr, John Heal, 
the resolutions were carried unanimously. 


BARCELONA TRAMWAYS. 


Au extraordinary general meeting was held on Monday at the 
offices, Winchester House, Mr, J. B. Ooncanon presiding, to consider 
a resolution for winding-up the Oompany voluntarily. 

The OHAIRMAN, in proposing the resolution, reminded the share- 
holders that the directors promised at the last meeting to take the 
very earliest opportunity of olosing up the sale of the underteking, 
and to lose no time in connection wich the distribution of the assets. 
Having that promise in viev, the present meeting had been called, but 
he partioularly wished to impress on the shareholders that the resolu- 
tion would not be binding in any sense until the confirmatory meeting 
to be held about 16 days hence, The balance of the purchase money 
а н, was not yet paid over, but it would be received on Deo, 11. 

ey were, therefore, somewhat а in holding the meeting 
before the money was actually in their hands, but, as he had said, the 


resolution before the meeting was not in any sense binding, nor would 
the Company be in liquidation until the confirmatory m was held. 
If the resolution should be confirmed at the latter meeting, the bulk of 


the money would be at once distributed ; in fact, they hoped to get it out 
the same night. He could not state exactly how much the share- 
holders would receive, but he could confirm his statement at the last 
meeting—namely, that the amount would be at least £14. 10s. per 
share, There were various other items to be considered, such as the 
valuation of the s and the amount they were entitled to reoeive— 
£5,000—when the unification of the concessions had been confirmed. 
Until these sums were received the directors could not state the exact 
amount per share which would be distributed. 

Mr. W. F. НАмптон, K. O., in seconding the motion, stated that 
the directors had no intention of going into liquidation until the 
£387,000 referred to had been received in hard cash, and, therefore, if 
by any chance the money should not be paid by the 11th prox. and 

e confirma meeting were called for the 15th it would not be 
held, and another meeting would be convened. The reason the 
directors were running the matter so fine was that they desired at the 
earliest opportunity to distribute among the shareholders as much as 
possible of the assets, 

The resolution was unanimously passed. 


FRASER AND CHALMERS. 


The report of this Company for the year ended June 30 states that 
the business has been generally satisfactory, and the earnings have 
been about the same as those of the two preceding years, but the total 
income has been reduced by the non-receipt of dividends on the hold- 
ing of preference shares of the Allis-Ohalmers Oo. The changes in the 
conditions of trade in the United States as respecte certain classes of 
machinery have necessitated continued large expenses by the Allis- 
Ohalmers Co. in laying down plant for the economical manufacture of 
electrical machinery, steam-turbines, gas- engines, ebo., and the profite 
of the business have been expended in this outlay. The net earninge 
are £28 922, after the usual allowance bas been made for depreciation 
of buildings and plant at Erith. Oompetition for trade in South Africa 
has been severe, and for the first six months of the year the demand 
for heavy machinery was small. In the last six months some larger 
orders were obtained, and trade generally has improved. The progress 
of the mining industry of South Africa offers prospects of a continued 
demand for high-class machinery, and the Erith shope are at present 
well supplied with work both for home and foreign use, Owing to the 
deniad for certain claeses of machinery and to requirements 
for the lately established manufaoture of steam-turbines, it has been 
necessary to add new buildings and tools to the shope at Erith. These 
improvements will enlarge the capacity of the works, and should 
increase the Oompapy’s earnings on manufactures. The profit of 
£28 922 added to the balance brought forward, makes a total of 
£117,624. The dividend on the preference shares and an interim 
dividend of 5 per oent. on the ordinary shares absorbed £16,065, and 
a final dividend of 4 per cent. on the ordinary shares is now proposed, 
Among to £15,120, leaving a balance of £86,339 to be carried 
forward. 


MORECAMBE TRAMWAYS. 


Mr, О. Олвв presided at the annual meeting of shareholders in the 
Morecambe Tramways Oo., and, in moving the adoption of the report, 
which showed a balance to revenue account of £1,630 said that 
during the year the horse cars had run 145,000 miles, at a t of 
1:884, per mile, and 1,212 240 passe had been carri The 
number of fares collected had inc by 11048, The directore 
regretted that they could not report any further progress in respect to 
electrification, 

Mr. W. H. Pick es seconded the motion, which was adopted. | 

A dividend at the rate cf 4 per cent. was declared, an еа of 
j per cent. on last year. 
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NEW COMPANIES REGISTERED. 


Rubber Estates Syndicate (of Brasil), Limited.—Oaspital, 
£4,160. Object: to acquire any estates for the production of rubber 
or otherwise aud to carry on the business of planters and producers of 
wot and other produce, eto. Registered office : 97, Gresham-street, 


Cartonite and Arborite Syndicate, Limited.—Oapital, £3,000. 
Object: to adopt an agreement with W. Love to manufacture and deal 
with machines, the subject of the patents therein mentioned, and to 
carry on the business of engiveers, elestric light and bell installers, eto. 
Registered office: 78. Fleet-etreet, E. O. 

Ore Concentration Co. (1905), Limited,—Capital, £250,000. 
Object: to adopt an agreement with B. O. Hinman, to acquire and 
turn to sc^ount any inventions for the cencentration of minerals and 
the obtaining or separation of metals from their ores, or for the 
recovery of values from minerals by electrical or other means. 

P. M. Electrio Manufacturing Co., Limited. —Oapital, £2 000. 
Object : to oarry on the buriness of manufacturers of and dealers in 
electrical apparatue, epsrking plugs, induction coils, tremblers, and 
all accessories, parts, or articles used in connection with the electrical 
portion of motor cars, launches, and omnibuses, and other self-propelled 
vehicles, manufacturers and vendors of clectrical apparatus of any 
kind, eto. 

Stratford-on Avon Electricity Co., Limited.—Ospital, £15,000. 
Objest : to acquire rights conferred upon or belonging to any company, 
corporation, or person to supnly electric light or power in Stratford- 
on- Avon or elsewhere in the United Kingdom, to adopt an sgreement 
between the Oorporation of Stratford-on-Avon of the one part aud the 
Rirmingham Installation Oo. of the other part, sni to carry on in 
Stratford. on-Avon and elsewhere the business of electrical and general 
engineers, electricians, menufacturers of aud dealers iu electrical 
АА! suppliers of eleotricity for light, heat, power, and other- 

гө, etc. 

Evans's Carburetter and Motor Pump Syndicate, Limited. — 
Ospital, £2,000. Object: to acquire certain pstents for inventions 
relating to (1) new and improved carburetters and vaporisers for 
internal.oombustion engines; (2) to motor pumps; (3) to a compound 
nozzle for blowing compressed air with a suction principle in combina- 
tion therewith ; (4) to a radiator to be attached to internal-combustion 
engines for cooling water and for other purposes in connection there. 
with ; to develop, des] with, and turn to account the same or any 
Improvements thereon ; to carry on the business of moechan‘csl, 
electrical, and hydraulic engineers, eto, 


Liens Registered. 


British Electric Co, Limited (London) —Iesue on Oct, 13 of 
£50 debentures, part of a series created same date, to secure £250, 
charged on the compiny's undertaking and property, present and 
future. including uncalled capital. No trustees. 

Hopper and Co., Limited (Electricians, Walthamstow).— 
£2 900 debentures, created and dated Nov. 9, 1905, charged on the 
company’s undertaking and property, present and future, including 
uncalled capital, have b:en registered. No trustees, 

Keynsham Electric Light and Power Co., Limited,—Issue 
on Nov. 9 of £1,104 debentures, part of a series created same date, to 
secure £1,500, charged on certain land and buildings occupied by the 
company at Keynsham, Somers:3t, and the company’s undertaking and 
property, present and future, including uncalled capitil, subject to 
£1,600 first debentures. No trustees. 

Electrical Corporation, Limited (London).—A charge on book 
debts and sums of money due t» the corporation aud its undertaking 
and property, present and future, including uncalled ospital, dated 
Oct. 51, 1905, to secure £272 2+. 6d., and farther advances up to 
£800, has been registered. Holdera: E. S. Parker and A. H. Н. 
Richardson, both of 52, New Broad-street, E.C. 

Buenos Ayres Port and City Tramways, Limited. —4A trust 
deed, dated Oct. 30, 1905, to secure £200,000 debenture stock, created 
by resolution of Aug. 1, 1905, hae been registered, Property charged : 
а certain concession relating to the construotion, eto., of electric tram. 
ways in the port and city of Buenos Ayres, and the company’s lande 
and general assets, present and future, including uncalled capital. 
Trustees: O. W. H. Lowther, M. P., Albany, Piccadilly, W.; and 
J. G. B. Stone, 1, Sloane-terrace-mansions, S. W. 

Bombay Electric Supply and Tramways Co., Limited.— A 
trust deed, dated Nov. 7, 1905, to secure £600,000 debenture stock, 
with power to issue farther debenture stock not exceeding (together 
with the present issue) half of the company’s issued cspital, has been 
registered. Property charged : (1) a concession from the Oorporation 
of Bombay, dated Aug. 7, 1905 ; (8) the Bombay electric license, 1905, 
and the Bombay electric traction license, 1905, sn1 any licenses which 
may be vested in the company in substitution for or supplemental 
thereto; and (3) the company’s undertaking and remaining assets, 
pe and future. Trustees: The Right Hon. Lord Hillingdon, 67, 

mbard-street, E. O.; and G. Herring, 1, Hamilton.place, London. 
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CONTRACTS FOR ELECTRICAL SUPPLIES. 


London, W.—Messrs, Grice and Oo., Addison Wharf, Warwick. 
road, Kensington, require а 10-ton electric derrick crane with 60ft. to 
70ft. jib, continuous current, 

Yarmouth.—Tendera are to be invited by the Port and Haven 
Commission for an eleetrically-driven crane, Including foundations, 
etc., the coet is estimated at 29,000. 
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Bermondsey.—Tenders for new plant, estimated to cost £5,390, 
will shortly be advercised for, An estimate is being prepared for con- 
densing plaut, for which tenders will be invited. 


Omnibus Lighting.—A London motor omnibus company is open 
to receive proposals for the lighting of its vehicles Sy Mou ne or 
electricity. Apply to Box 506, Willing's, 125. Strand, W. O. 

Glasgow.—The Oorporation iuvite tenders for the supply of 
1000-kw. motor-generators and high and low tension sub-station 
switobgear. Tenders by Dec. 4, See advertisement in last issue. 


Brussels, —The Belgian Government Railways require tenders for 
lamps, accessories, etc., for railway carriage lighting. Specification 
No. 698 may be obtained from that authority. Tenders by Dec. 6. 


Sao Luiz.—The Municipality require tenders for electric lighting of 
the town, Tenders by Deo. 16. Particulars may be obtained from 
the Municipal Secretary of Sao Luiz in the State of Maranhao, Brazil. 


Launceston (Tasmania).—Tendera are invited for the supply of 
500 or more electric meters and for maximum demand indicators. 
Tenders to Mr. O. W. Rocher, town clerk, Town Hall, Launceston, 
Tasmania, by 12 noon on Jan. 16. 


Guadalajara (Spain)—Tenders are required for the eleotric 
lighting installations in various publio DE The estimate is 
11,343°00 pesetas, Particulars may be obtained from the Secretary of 
the Provincial Government at Guadalsj era. Tenders by Dec. 8. 


Castlerea. —The Rural D.striot Council invite tenders for the con- 
struction of works for lighting the town of Ballaghaderreen : (1) 
bailders' work; (2) hydraulic tucbine plant; (3) electrical work. 
Specifications and particulars may be had from Mr. O. Mulvany, 
M I. O. E., Engineer's Offica, Athlone, on psyment of £1 as a deposit, 
re:urnable after receipt of bona fide tender, Tenders by Deo, 23. 


Poplar.—The Guardians invite tendera for the supply and erection 
of the following p'ant at the children's homes and schools now in 
course of erection at Hutton, Essex: (Section X) steam-engines, 
dynamos, pipework, eto.; (Y, part 1) main switchboard, wiring, 
motors, etc. ; (Y, part 2) fire-alarms, telephones, and electric bells. 
Tenders to Mr. G. Herbert Lough, clerk, Guardians’ Offices, 45, Upper 
North.street, Poplar, E., by 6 p. m. on Deo. 15. 


Spain.—The Gaceta de Madrid of Oct. 10 contains details of a con. 
cess ion for the construction of an electric tramway as an extension to 
that of the esst of Madrid, Tenders must be sent in by Deo. 15 to 
the Director of Public Works, Madrid, in whose office particulars may 
be seen, A deposit of 1,899°95 pesetas, or about £60, is required to 
qualify any tender. Local representation ie necessary. The same 
journal of Oct. 12 contains a notice of a concession granted to the 
Sociedad Los Tranvias de Zaragoza for the construction of an electric 
motor tramway in that city. The Gacetas may be seen at the Oom- 
апаи Branch of the Board of Trade, 73, Basinghall. 
street, E. O. 


Madrid. — The Direotorate. General of Pablie Works, Madrid, 
require tenders for the concession of an eleotrio tramway between 
Zumarrags and Azioitis, in the province of Guipüzsos. An application 
for this concession has already been made by Don Dionisio Sorseta, 
who, at the same rates, will enjoy certain preferential rights over other 
tenderers. The competition will turn, iu the first place, on a reduction 
of the tariffs proposed, and if two or more identical propositions are 
made, a further competition will take place verbally as to any reduction 
tenderers msy be prepared to accept of the period (60 years) of the 
concession. A deposit of 6,897 pesetas (about £208) is required to 
qualify any tender, 


Australian Commonwealth, —Tenders are invited by the Deputy 
Postmaster-General, Brisbane, for the supply and delivery at the 
Departmental Stores, Briebsne, of insulators, phosphor-bronze wire, 
copper sleeves, binders, and tspes. Tender forms, specifications, and 
conditions may be obtained from, and samples teen at, the Stores 
Branches, Postmaster-General's Department, Sydney, Melbourne, 
Adelaide, and Brisbane. Tenders by noon on 18. —Seperate 
tenders are required by the Deputy Postmaster- General, Melbourne, 
for the supply and delivery at Melbourne of (1) 10 miles of 26.pair 
lead-covered psper-insulsted telephone cable; (2) 1 mile of 156.pair 
lead-covered paper-insulsted telephone cable (124lb. conductors); (3) 
5,000 barrel insulators delivery within three months of date of 
acceptance of tender. Tender forms, specifications, eto., and sample 
of insulator, may be seen at the General Post Offices, Melbourne, 
Sydney, Brisbane, Adelaide, Perth, and Hobart. Tenders must be 
endorsed '' Tender for ——,” as the case may be, and addressed to the 
Deputy Postmaster-General, Melbourne. ey may be deposited in 
the tender-tox at the General Post Office, Melbourne, or, if sent by 
post, must be prepaid aud registered. "Tenders by Deo. 17. 


RESULTS OF TENDERS. 


MelIbourne, —The Corporstion have accepted the tender of the Key 
Engineering Oo. for 10,000 yards of dia. fibre conduit 


Salford.—The Electricity Oommittee have placed an order for 
6,000 yards of fibre conduit with the Key Engineering Oo. 


Manchester, —The Electricity Committee have placed an order for 
6,000 yards of fibre conduit with the Key Engineering Oo. 


Oldham.—The Electricity Department have placed an order for 
3,000 yards of 24іп. fibre conduit with the Key Engineering Оо. 


Colonial Orders.—The D.P. Battery Oo. have booked a 100-xw. 
battery for Australia and a small battery of 15 kw. for New Zealand, 


Handsworth.— The Urban District Council have accepted the 


tender of Ellis and Ward, at £71. 19a. 10d., for altering the electric: 
wiring and fittings at the Oouncil house. 
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. Northampten.—The tender of Nuon, Browne, and Oo. to supply 
coslatthe generating station for the ensuing 18 months has been 
recommende 1 for acoeptsnos. 

Manchester.—The Electricity Oommittes have accepted the tender 
of the Key Kogineeriog Oo. for the supply and erection uf a Harris- 
Anderson feed-water purifier for their Bloom-street werks. 

London Couuty Counoll.—The amount of the contract for the 
ploughs for the 34 single-deck cars, which are being obtsined for use 
ou the southern tramways f.on the British Westinghcuse Electric and 
Mavufactnripg Oo., is £408. 


London Couoty Couucil.—The tender of Siemens Bros., of York- 
mins ong, Y ork-street, at £99. 16s. 6d., for providing a 30 h. p. electric 
motor in coanection with the heating and ventilating apparatus at the 
Old Montsgue-street School, has been accepted. 

Erith.—The E'ectricity Oommittee recommend that the contract 
with the Electric Construction Oo. for the supply of motors to the 
Oouacil for letting on hire b» extended to March 31, 1906. upon the 
revised schedule of prices submitted by the company duted Nov. 10. 


Bray (Ireland).—The Urban District Council have accented tbe 
tender of Johnson and Phillips, Old Oharlton, Kent, for £2) yards 
7/10 concentric peper-iusulated and lead-covered cable, for a workiog 
pressure of €09 volts, at £13. Bs. per 220 yards; and thai of the 
British Thomson- Houston Oo., Rugby, for 10 10 ampere alternating- 
current indaction voltmeters, 100 volts 60 periods, at £2. 88. 9d. each. 


London, 8 W.—The London Oounty Oouncil are recommended to 
ae pt the following tenders for electric fittings. cables, etc. for the 
vear 1906: Evered and Oo., Londcn ; General Electric Oo., London ; 
Soerryn and Oo., Birmiogham; Dorman and Smith, London; J. 
Harrison, London; Armorduct. Manufacturing Oo., London; Baxter 
and Caunter, London ; Drake and Gorham, London ; Verity's Limited, 
London; Oraigpsrk Electric Oable Oo., Glasgow. 

Brishton.— The Town Oouncil have sc^cpted the tender of the 
British Westingbouss Е eotrio and Manufactu 1.g Oo., at £1 462. 10s., 
for the installation ot a motor-generator at the Scuchwi:k power 
station in connection with the supply of electricity 10 Aldrington ; 
and tba“ of the British Thomson-Houston Oo., at £670, for the pro- 
vision of a switchboard for controlling the low-tension circuite for 
Ald:iogton, the l'ghting, and the auxiliary motors at the Sow' b wick 
power station. | 

Westminster. — Тһе Finance Committee have reoeivel the follow- 
ing tenders for putting the e'ectrio light instsllation of St. Martin's 
lade library in thorough repsir : 

T. Potter and Oo., 44, South Molton-street*................ 

F. J. Ooleby and Oo., 7, Thayer-street, W. ................ * 0 

Luod Brrs and Oo., 78, Qaeen Viotorie.atreet, E. O. 88 0 0 

L. Suuderlaud ard Oo., 39, Victoria-street, S. VW.. 0 

Dr tke and Gorham, 66, Victoria street, 8. W. 110 O O 

Foote and Milne, 66, Victoria-street, S. W... —--.. 119 10 0 
* Recommended for acceptance. 


Japau.—M.ssrs. Tokata and Oo. have pleced the following orders 
for electrical plant with the Westioghouse Oo. of Americas: For the 
Furukawa Western Bureau— one 62j-kw., 570-volt, compound-wound, 
direct.eorrent epgine type generator, direct connected i» a Westing- 
house 11 by 19 by 11 automatic compound engine. For tbe Senju 
Be jusho—two type 7 В direct-current generator panels; one tyre 7 B 
direct. current feejer panel; one type 7 B blank panel, ell a-rangel to 
make a complete switchboard to control two 335-kw., 110- volt, shuat- 
wound, di-est-current generators conuected for three wire dissribution. 
For the Kosaka Mine—one 16. h. p., 7 200 alts , three-phase, 220-volt, 
type О induction motor; one 3-h.p., 7,20Jalts , three phase, 220 volt, 
type O iaduction motor, which are to be direct connected to Denver 
Eog neering Worke electric mine hoists. For the Naval Briqustte 
Works— ne 10-h. p., 110.volt, shuut-wcund, open-type 8 motor, with 
back gear, ratio of 6 to 1; one 5-h.p., 110-volt, shunt-wound, open - 
typ» 8 motor, with back gesr, ratio of 5 to 1. For the Kimura Gold 
Mine—one type 18 three-phase generator psnel, for one three-phase 
genera*or and one three phase feeder, 5,500 volts, 40 amperes; two 
50-h р. 200.volt, three-phaee, 7 20) alts., type O induction motors; 
three 574-kw., 7 200 alte., transformers: three 74-kw., 7,200 alts., 
transformer — Ths Anglo Japanese Gazette, 


BUSINESS NOTES. 


TRACTION. 


Malaga (Spain).—The Malaga Tramways have obtained a concession 
for an electric tramway in Malaga. 

Chili.—Don Fernando Petite has obtined sanction to construct 
and work an electric railway between Santiago and Banos de Colina, 

Hythe —Mr, Sellon, of the Folkestone, Hythe, and Sandgate Oo., 
explained his tramway scheme to the Town Oouncil last week, but was 
asked to submit same in writiog. 

Brighton.—The question of introdacing 41. fires inte the tramway 
system has been before the committee, but further consideration has 
been deferred until the next meeting. 

Cheshire.—We understand that the promoters of the Oheshire 
trams have decided not to proceed with the line between Cheadle, 
Handforth, Wi'mslow, and Oheadle Hulme, 

Dumbarton.—It has ben agreed by the Western District 
Committee of the Dumbarton County Oouncil to petition against the 
Dambartonshire tramways order and the Dumbartonshire burgh 
extension order. 

Belfast.—The municipal electric tramway service at Belfast was 
inaugurated at Belfast on Wednesday by a triumphal procession of six 


cars, on which were members of Parliament and representatives of all 
the local public bodies. 

Cuba — Application has been received by the Secretary of Public 
Works from Mr. G. F. Greenwood, the representative of the Ouban 
Electric Oo., for permission to construct and work electric tramways 
iu Regla and Guanabacoa. 

Erith.—The Tramways Oommittee have invited the Bexley Urban 
Distriot Oouncil to discuss with them the question of inter- 
and other matters of joint interest in connection with the tramway 
undertakings of the two authorities, 

Soarborough.—The Marine-drive Sub. Oommittee have decided to 
submit a plan to the tramway company for the construction of tram- 
waye round the drive, which connects the North aud South Bays, and 
is costing over £100,000 to construct. 


Swinton.—The plans submitted by the tramway company for the 
construction of a tramway across the Midland bridge have been accepted 
by the Town Council, and an agreement will be entered into between 
the compavy and the Council as to details, 


Northampton.— It will be recommended at the Oouncil meeting on 
the 4th inet. that special school tramway tickete be in future printed 
and supplied by the Tramways Oommittee for the conveyance of 
scholars attending the Wellington-place School by trams at half fare. 

Cleckheaton. —The District Council have agreed to confer with the 
Bradford Oorporation in reference to the suggested linking up of the 
Bpen Valley aud Bradford tramway systems at Oakenshaw, on 
the 1 of the Yorkshire (Woollen District) Electric Tram- 
way Oo, 

York.—The Streets and Buildings Committee have appointed a 
sub-committee to deal with the resolution of the Ойу Oouncil 
remitting the question of the acquisition of the street tramways to 
them, with instructions to effsct the purchase of the tramways if 
possible. 

Liverpool.—The widow and daughter of Mr. James Sykes, a cashier, 
of Liverpool, were at mph de on Tuesday awarded £1,100 damages 
sgeinst the Lancashire and Yorkshire Railway Oo. in respect of the 
loss of Mrs. Sykes's husband, who was killed in the Hall-road electri; 
train accident. 


London, Brighton, and South Coast Railway.—<A correspondent 
writes to the Times that the London, Brighton, and South Ooast 
Railway Oo. are preparing to go ahead with the electrification of 
their South London line on the single-phase system. It is believed 
the contract will be undertaken by the Allgemeine Elektricitate- 
Gesellschaft. 

Dunfermlino.—The promoters of the Dunfermline and district 
tramway echeme have sgreed that the system to be introduced in the 
town should be the single-doudle line; that means the laying down 
of the double rails, but only traffic on one side of the atreet at a time. 
Application is to be made to the Be nebary for Scotland for power for 
the construction of the tramways in the town and district. 

Linooln.—A public servioe of cars over the new electric tramways 
was started on the 23rd ult., the first oar being used by the mayor and 
Oorporation for a trip along the entire system. The line, which is a 
1 ttle under two miles long, is operated by the G. B.“ surface-contact 
system, Lincoln being the first town to adopt it for а publis service, 

he tramways have cost £20,000, and there are eight oars, which have 
cost about £600 each. ; 

Heywood.—The section of the tramways from Heap Bridge to the 
Reform Olub was officially inspeoted last week. The inspector (Oolonel 
Druitt) went over the whole of the track and paswed it, fixing the 
speed at which the cars should travel at 14 miles an hour, with the 
exception of Bridge-etreet and Market-street, Hey wood, the speed in 
those strests not to exceed 10 miles an hour, The ronte was opened 
for traffic on the sime day. 

Torquay.—The Town Oouncil Electric Lighting Committee have 
under consideration an offer from the National Electrical Oonstraction 
Oo., of Westminster, who are constructing the tramways for the Dolter 
Оо., to buy or lease the electrical station from the Corporation. The 
Local Government Board has, after nearly 12 months, sanctioned the 
enlargement of the electrical station, аб а cosb of about £10,000, in 
order to provide current for trams, 

Wost Ham.—Thé Eleotric Light and Tramways Oommittee recom- 
mend the Oouncil not to identify themselves at the present time with 
the metropolitan boroughs who are contemplating the promotion of 
Bills in Parliament during the ensuing session for obtaining powere for 
supplying ташын бав bulk. A proposal was before the Oouncil at 
their meeting on Tueeday for the adoption at the various tramway 
t mini of a better method for the regulation of passenger traffic. 

Hampstead.—The application of the London Motor Omnibus Oo. 
for the Borough Council to withhold their support to the Bill to bə 
promoted by the London Oounty Council for the provision of an 
electric tramway from Oricklewood to the Marble Arch, on the grounds 
that the problem of London traffic could be better solved by the 
provision of motor omnibuses than by the provision of electric 
tramways, has been referred to the General Purposes Committee for 
consideration. 

Wembley. —The District Council having objected to the scheme of 
the Middlesex County Council for an extension of the tramway system 
to Swan, had before them an intimation from the same authority that 
they were going to apply for powers for a light railway commencing 
at а point one chain east of the Wembley and Harrow boundary, 
extending east tolink up with the line in cours» of construction. The 
District Council have passed a resolution to the effect that this proposal 
is sufficient complianoe with their wishes to enable them to reconsider 
the question, 

Dundee.—A report has been issued by the tramway manager on the 
е оа of interchanging traffic with the new district tramway from 

andee to Monifieth, which will be opened shortly. The latter belongs 
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to a limited liability company, and when the company obtained the 
order, power was taken for the changing of crews at Dundee. Mr, 
Fisher, the Dundee manager, suggested, however, that the drivers 
should run right through either way, and that the conductors only 
should change at the boundary, pointing out that this would obviate 
the conductors collecting fares in territory over which their employers 
were not owners, j 

New South Wales.—The report of the Railway Oommiesioners 
on the чоша of railways and tramways in the Oolony for the quarter 
ended Sept. 30 shows that the tramway earnings we'c increased by 
£2,247, while the expenditure was decreased by £2,879, which is an 
improvement of £5,126 over the corresponding quarter of last year ; 
16,892 additional passengers were carried, but tram mileage shows a 
decrease of 86,082 miles. The revenue during the period under notice 
amounted to £194,598, expenditure £160,035. The total number of 
tram miles run were 4,035 595, the earnings of which were 114d. per 
mile, as sgeinstan expenditure of 94d. Expenditure absorbed 82°24 per 
ceno. of the earnings. 

Musselburgh.—With regard to the proposed application for powers 
to construct tramways which we announced lasb week, we understand 
that the Town Oouncil consider some of the routes dangerous, and have 
decided to insist that where the new line ran through the burgh there 
should be at least the regulation minimum of Oft. бір, space left on 
each side of the road between outer rail and kerb, and that the road 
be widened where n to effect this; also that a minimum of 5ft. 
of footway be left on the north side of the road, and that Ravens- 
heugh Bridge be widened and made secure for traffic. They have also 
sgreed that wayleave be charged, but the sum and other matters have 
been referred to the committee, 

Longton.—Mp» jor Druitt inspected the new section of the Potteries 
Electric Tramway on behalf of the Board of Trade on Friday last. The 
new line traverses a long incline and terminates near Heathoote-str cet 
close to the cutting which opens into Adderley Green district, The 
termini of the new tramway will be Longton Market-square and 
Heathoote-street, and the fare will be 1d. for the single journey. The 
contract for the permanent road has been carried out by Mr. Law, of 
Kidderminster, and the installation of the overhead eq үш was in 
the hands of the Potteries Electric Traction Oo. We understand that 
subject to the inspeotor's satisfaction the new section will be opened to 
the public to-morrow ((Baturday). 

Cardiff.—In answer to the complaints made against the frequent 
repair of the track between Leckwith- road and Theobald.gardens, the 
engineer (Mr, Harpur) reported to the Tramways Oommittee that the 
unsatisfactory state of the track between these points was due to the 
Oorporation having utilised, with the object of economy, the concrete 
foundation of the old tramway, for which they had paid a big price. 
The Ohairman said the only remedy was relaying and a double track, 
while Mr, Harpur added that rewidening was proceeding now at the 
spot referred to, The committee have declined to receive a deputation 
of tramway employés and representatives from the Tramway and 
Vehicle Workers’ Association to discuss the charges made by the 
tramways manager against some of the employ 6s. 


Wandsworth.—The Borough Oouncil have oensented to thos 
introduction of a Bill by the London Oounty Council to obtain powers 
for the construction of а tramway from Olapham to Lavender-bill, upon 
the following conditions: the London Oounty Oounoil t^ pave with 
wood the whole width of the carriageway of Long-road and North.side, 
Olapham Common, from South-side to Cedars-road, making the w.dth 
33fc., and setting back the kerb for that purpose, and adding a strip 
of the common to the public way if necessary ; the London County 
Oouncil to construct a surface-water sewer along Long road; the 
Borough Oouncil to pay one-third of the cost «f the works referred to; 
the London Oounty Oouncil to reconstruct as a double line and 
electrify the existing tramways from the junction of Oedais road and 
Lavender-hill to East-hill, Wandeworth, as soon as possible, 


Newoastle.—A meeting of the representatives of the Tramways 
Oommittee of the Oorporation and the representatives of the tramway 
employés took place on Taesday for the purpore of endeavouring to 
settle the dispute arising out of the late strike. The questions brought 
forward by Mr. Tate (on behalf of the tramway employés) for con- 
sideration were extra remuneration for men working on Sundays, and 
also extra duty on other days; excessive hours of work ; and the 
reinstatement of a Gosforth conductor, who was alleged to have been 
wrongfully dismissed. А 1005 discussion took place, but no definite 
conclusion was come to. Ib was, however, arranged that a special 
meeting of the воб. committee, along with Mr. Tate, be held to-day 
to consider the case affecting the car conductor, and that the next 
conference between the whole of the representatives take place on 
Tuesday next. 

Hammersmith, — In response to the application of the London 
County Oouncil for payment of a sum of £1,973. 11s. 11d. by way of 
a contribution towards the coste and expenses incurred by the Council 
in carrying out reconstruction and widening of roads in the borough, 
tbe Borough Council have informed the London County Council that 
before any payment is made the whole of the improvement should be 
completed. The Council consider that the number of men employed 
in opening the tramways permanent track in the borough is not 
sufficient, and have informed the London United Tramways Co. that 
unless the work of гараг is pushed forward more rapidly to the satis- 
faction of the Council, the Council will put in force the provisions of 
Section 28 of the Tramways Act, 1870, enabling the Council to do the 
Works necessary for the repair and maintenance of the roads and charge 
the company with the cost. 

Dewsbury-Batley.—The Bradford-road section between Dewsbury 
and Batley was officially inspected last week by Oolonel Druitt on 
behalf of the Board of Trade. As fer as construction was concerned, 
Colonel Druitt found everything to his satisfaction. In regard toa 
portion of the Dewsbury section near the railway arches, he had to 


I 
draw attention to the manner in which the ordinary 


ving had been 
joined up with that nearest the tramrails, The Dewabury Corporation 
aver that it is the duty of the British Electric Traction Oo. to put this 
right, while the company throw the responsibility upon the Oor 

tion. Sanction was given for the running of cars for the public at 


noon, and it is understood that between Dewsbury and Branch.road, 
Batley, а s of 14 miles per hour will bs allowed, and between 
Branch-road and Birkenshaw 16 miles per hour. This is more than 


double the speed of the old cars, so that travellers will be able to 
appreciate the difference. 

New London Tabe.—A new railway from the Marble Arch to 
Oricklewood, authorised in 1899 but delayed on account of the Bonth 
African War, is now to be carried out, and, in addition, powers will be 
sought from Parliament in the coming session to extend the line to 
Victoria. The promoters of the scheme propose to conetruct subways 
for the convenience of passengers wishing to change to other lines, 
communicating with the District Railway, Victoria, the Great Northern, 
Piccadilly, and Brompton Railway at Hyde Park-corner, and the 
Central London at Marble Arch. Isis probable also that the Ваке: - 
street and Waterloo Bsilway'e extension to Paddington will be con- 
nected with the proposed North - West London line. It is also intended 
to construot some short branch lines to facilitate intercommunication 
with the tramways, The actual lines will not, of course, be joined, 
but subways will be built leading to the existing tramway route. It 
is understood that the estimates aggregate over £2 500,000. The 
proposed extension to Victoria follows the lines of one of the reoom- 
mendations of the Royal Commis ion on London Traffic, 


Abram.— The following are some cf the conditions upon which the 
Oounoil would consent to the sale to the Wigan Corporation of that 
portion of the South Lancashire tramway undertakibg which is in 
their district: That any sette excavated in the construction of the 
tramway shall not be broken up into road ballast, but shall be applied 
only as setts in or towards the reinstatement of the road; that the 
Oorporation when constructirg the tramway shall at their own expense 
provide proper means of lighting the entire route of the tramway 
(constructed) on the trolley wire standards at points in the road, to be 
approved by the Council, and shall continue, so long as the {ташта 
remains in existence, to light the road at their own expense wit 
electricity ; that eo long as the tramway continues in use there sball 
be issued to the Council, free of charge, passee over the Corporation 
tramway system for the clerk, surveyor, medical officer of health, 
nuisance inspector, and collector for the time being, and also for three 
members of the Oouncil. whose names shall from time to time be 
furnished by the Oouncil to the Corporation ; that the Oorporation 
shall widen Dover Bridge. 


Southampton.—The report of the tramways пит upon the 
working of the undertaking for the six months ended Bept. 30 was 
presented to the Town Council at the meetirg lest week. From it we 


gather that the working expenses, excluding any work on the track, 
showed a saving on the estimate of practically £240, and а saving of 
about £150 on the power bill. Allowing for the extra milesge run, 
the units per car mile have dropped from 1:186 to 1:161. In spite «f 
tbe large amount of work done. the expenditure for track repairs only 
exceed the estimate by £54. The traffic receipts show a small decrease 
when compared with the vorresponding period of last year, the amount 
taken being £26,939, as against £27,464 being a decrease of £515. 
The interference to traffic caused by the various reconstruction works 
acccuats for some of this дезеаѕе, while the absence during the six 
months under review of any popular attraction in the town was very 
noteworthy, aud had been a severe loss to the department. This 
decrease of traffic өр was п 26 loca], for very nsarly all the undertak- 
inge in the country which have not increased their route mileage and cer 
mileage show a similar decrease. Daring the вх months the Oorpors- 
tion have зезопеігосбей 1,824 yards of single track at a cos: of 
£4,663, and have also put a farther 500 yards of track into a state of 
thorough repair. Ia moving the adoption of the report, the chairman 
cf the Tramway Oommittee coneented to refer back the financial 
portion for preparation by the borough treasurer, 

Durban.—The annual report of the manager of the tramways 
states that with the exception of an iaterruption of the sapply owing 
to the failure of water, as the result of the storm in June last, no. 
вегіосз hitch occurred to the eupply of current to the tramways, and 
they are now baing charg d for all current at the rate of 14d. per unit, 
which, of course, only iuvlades the actual operating cost, and does not 
include any capital charges. Ae there appears to be considerable 
misapprehension in certain quarters as to the reaton of this, and 
an idea that the capital aocouuts of the tramway and electrical depart- 
ments have not been seguler)y kept, the manager ex ple ins that the 
reason the latter do not make a charge for interest, ete., is that the 
machinery in the power station for generating current for tramways 
was bonght and paid for out of the tramway loan, and this was the 
only course which could have been taken, as such machinery 
could not have been paid for out of a loan which was raised 
for electric lighting purposes, When the electrical department was 
completely separated from the tramway department, it became next- 
sary, or convenient, that the oost of tramways machinery should te 
transferred to the other acoount; but until recently the capitel 
account cf the electrical department was overdrawn, and had not the 
funds to take over this expenditure. Funds now, however, are avai'« 
able. and the transaction of transferring about £40,000 t» £50 000 
can be made, and the price charged to the tramway depaitment per 
unit will have to be increased to cover the interest aud depreciation on 
the amount transferred. The cost to the ekctrical department of 
generating 1,548,000 units was £7,110, and the repairs to underground 
mains necessitated an expenditure of £334. 

The Underground Railways.—Some import int reductions have 
been announced by the District Railway Oo., which come irt» opera- 
tion to day. Over the Inner Cirole portion of their system the single- 
journey fares will ip по cage be in excees of 4d. first-claee end Qd. third. 
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class, The fares from Esrl’s Court, High-street (Kensington), Gloucester- 
road, Bouth Kensin 
East will now be 4d. first and 2d. third, instead of 6d. first and 3d. 
third, as fo-merly. The Metropolitan Railway are also reducing the 
fares by their route from South Kensington to the City via King’s 
Cross, the journey being accomplished on and after to-day for 2d. 
third-olas: and 31. first-class. Already the omnibus companies have 
extended some of their steges westwards to meet the competition by 
the electrified railways and motor-driven ’buses. The increased comfort 
with which a journey can now be made on the Underground Railway 
has fully justified the electrification from the public point of view. 
The change is aleo being justified from the standpoint of the com- 
panies, Iu conversation with a representative of the Evening Standard 
and St. James's Gazette, the deputy-chairman of the D.strict Oo. said 
thet over 200 000 more passengers were being carried than was the 
case at this time last year. The increase hse temporarily added to the 
army of ''strap-hapgers," tut at present the company is Lelpless in 
the matter. The Board of Trade, Mr. Perks pointed out, would not 
allow a more frequent service of trains to be run until the automatic 
signalling arrangements were at work. He believed. however, that 
the last of the steam trains—those of the London and North-Western— 
wonld be adapted to the new conditione by Friday, and he hoped the 
automatic signals would be installed before the close of 1905. 


Middlesbrough.— Details of an important private scheme in the 
e of a light railway for more rapid communication between 
Middlesbrough and Hartlepool have been issued, which include the 
erection of a transporter bridge across the Tees, A janction will be 
effected with the Middlesbrough tram system at the Ferry-road 
terminus, and the lines will be laid along Ferry-road to within about 
four yards of the clock tower, thence arross the transporter bridge 
(measuring, with its approaches, about 360 yards), terminating at the 
southern end of the road leading from the existing ferry entrance 
gates to the Port Olarence railway station. From this point it is pro- 

that a line will be laid along the Haverton Hill-road to Haverton 

ill, and thus along Olarence-street to Hope-street. From this point 
the line will cross the fields to Oowpen Bewley. Crossing by an over- 
head bridge the railway lines at the Cowpen gates. the route taken 
will be in the direction of Greatham, entering the village at the point 
where the footpath from Oowpen enters, Passing along by the grave- 
yard to the main roads, the light railway is to be laid along the west 
side of the road to a point opposite the Travellers’ Rest public-house, 
thence along the road to its junction with Stockton-road, and after- 
warde to Foggy Furze, terminating by & junction with the electric 
tram system at their termination. The tull length of the route is 
over 71 miles, and the depó:and power station is to be situated at 
Cowpen Bewley. The lines will be constructed with a gauge of 
5%. 6in., and eleotric power independent of the light railway or 
tramcar system. Representatives of the Oouncil have given their 
opinion that the орао should construct the transporter brid ga, 
and at a reasonsble figure give the company running powers over tne 
bridge, It is likely, however, that the scheme will meet with opposi- 
tion from the N E. R and the Middlesbrough Corporation. 


London County Council.— At the usual weekly meeting on Tuesday 
last Mr. Allen Baker, M. P., chairman of the Highways Commit tee, 
said that the prejected tramway from Holborn to Hampstead, through 
King's Oroes, was iu the third section of the northern tia nways, and 
would be proceeded with probably within a year or two of the com- 
pletion of the first 224 miles, It was hoped that the Dulwich line 
would be proceeded with as soon ss the generating station at Greenwich 
was ready. The special report on the electrification of the northern 
tramways would be presented at the meeting next week. The High. 
ways Committee recommend that the estimate of £1,200 in respest of 
the provision of 500 additional ticket-punches for use on the Council's 
trams be approved, and that the punches be made by the staff of the 
tramways department. The Highways Committee, as to through 
tramways from Aldwych to the Angel at Islington, resolved: ''That 
the supplemental estimate of expenditure on capital account of £7,000 
be approved, in addition to the amount of £55,000 included in the 
estimate approved on Aug. 1, for the purchase of eleotrio cars for use 
on the through tramways route between the Strand and the Angel, 
Ielington. at expenditure on capital account not exceeding 
£81,161 be sanctioned iu connection with the supply of 54 sing!e-deck 
steel electric cars required for use on, or in conne tion with, the 
through tramways route between the Strand and the Avgel, Islington. 
That, subject to the result of the usual inquiries proving satisfactory, 
the tender, amounting to £14,280 of the Brush Electrical Коріпеегірр 
Oo. for the supply and delivery of 34 single-deck steel tramcar bodies 
be accepted. That, sut j eot to the result of the neusl inquiries proving 
satisfactory, the offer of the British Westinghouse Electric and Manu- 
facturing Оо. to undertake the supply and delivery of 31 tramcar 
trucks and electrical equipments, and the assembly of the сате for the 
sum of 215,184 be accepted.” The Council confirmed the committee’s 
resolutions without discussion. 

Croydon.—The obstacles which have stood in the way of an 
amicable settlement of the tramways queatian now seems to be 
dieappearing by the submission of the differences between the 
Oorporation and the British Electric Traction Oo. to arbitration, and 
by the report wbich was presented by the Tramways Committee at the 
last meeting of the Council, The committee are advised snd recom- 
mend the Council to resolve and determine that notice be given to the 
company terminating the Jeaees of Jan. 23, 1900, and March 2, 1903; 
that the corporate seal be affixed to the lease to the British Electric 
Traction Oo, of tramway No. 20, au'horised by the Oroydon and 
District E eotrio Tramways Act, 1902, in accordance with the ssid 
Act and the award of the arbitrator ; and that six montbs' notice to 
determine the proposed lease of tramway No. 20 aforesaid, auch 
notice to expire at the same time as any notice given by the Оогрога- 
tion to determine the lesse of Jan. 25, 1900, be given to the company 
inXaccordance with Section] 36, , Snb-Section 4, of the Oroydon 


n, Victoria, etc., to all City statione to Aldgate 


and District Electric Tramways Act, 1902. 
recommend that the extension of the tramway from Thornton 
Hesth terminus to the Gloucester, authorised by the Oroydon 
Corporation Aot, 1905, be constructed as a double line through- 
out, The borough road surveyor and the borough electrical 
о reported with reference to the condition of the tramway track 
and electrical equipment, giving details of repairs and renewale 
required, at an estimated cost of £2,106. 16s. 11d., that the track 

ving is in good condition throughout. The lessees have not yet, 

owever, attended to the corrugated rails mentioned in the former 
reports. The committte bave been in communication with the local 
manager as to the wearing down in places of the rail lip or check to 
below the running tread, on an average from jin. to gin., and also ав 
to several necessary renewals, The overhead equipment appears to be 
iu good condition. The feeder section and Quin pillars have been 
examined and found satisfactory, and the Quin switches were tested 
and found in working order. The state of there boxes is much 
better than it was 12 months ago. A general examination 
of the cars was made and a detailed examination of the 
equipment of certain of the care taken haphazard. The motor 
bearings, gearing, lifeguards were found in good order. Oertain 
controllers were selected and examined, and there were also 
found in good condition.  Ele:trioal tests were carried out on some 
of the motors, and these were also found satisfactory. Trial trips 
were made on two bogie cars and the brakes tested, and found to be 
in order. The whole of the above part of the equipment, eto., of the 
tramways are maintained in a satisfactory condition, with the exoep- 
tion of certain bonds which show a leakage of current. The report 
was adopted by the Oouncil. An order has been received from the 
Board of Trade sanctioning the borrowing of the following sums for 
the construction and equipment of tramway No. 20, authorised by the 
Croydon and District Electric Tramways Act, 1902: £4 302 in respect 
of the permanent way, to be repaid in 50 years from date of borrowing ; 
and £1,798 in respect of the electrical equipment, to be repaid in 
20 years from date of borrowing. 


The committee 


LIGHTING AND GENERAL. 


Falkirk.—A new agreement with consumers has been prepared in 
consequence of the change of the price of current. 

Carnarvon.— Au inquiry has been held into an spplication for 
powers to borrow £1,000 for electric lighting purposss, 

Loek. — Combined shops and houses having at least six 8.0. p. lamps 
fixed in the house are to be allowed an alternative flst rate, 

Quillota (Chili) —The General Industrial E!cotricity Committee 
have obtained sanction to supply the town with c'e»tricity. 

Salford,— Power consumers will from Jan. 1 be charged for current 
for lighting purposes at the power rate up to 15 per cent. of their power 
consumption. 

Brussels.—Douring Sunday's storm the new municipal eleotricity 
works, which were approaching completion, sustained damage to the 
extent of £12,000. 

Swansea.— The extensions for electricity supply to Morriston and 
Sketty are so far completed that the houses already wired may be 
supplied by Christmas. 

Llanelly.—The electric lighting agreement with Mr. Howell was 
further diecussed at the last Urban District Council meeting, but no 
decision was arrived at, 

Holyhead —An inquiry has been held int» an application for 
sanction to borrow £3 000 for electricity extensions, £1,720 of which 
amount ie for new work. 

Valparaiso (Chili)—The Valparaiso Electric Lighting and Tram- 
ways Oo. have obtained permiesion to make the nc»essary installations 
for lighting the streets in Valparaiso for the next 10 years. 

Leeds. — The Yorkshire Electric Power Oo. are about to lay down 
an electi: installation at Horsforth, and throughout the West Riding 
sre developing the eystem of electricity for manufacturing and public 
purpcses. 

Northampton —Notices from the electric light and power company 
of their intention to extend electric light maine in Henry.street, 
Shakespeare-raad, and Grey Friars-street have been received by the 
Town Oouncil, 

Maryport.—The Urbin District Ovuncil have appointed a oom- 
mittee to consider the applications to Parliament for the supply of 
electric light and power by the British Electrical Engineering Oo. and 
the Oambrian E ectrio Power and Gas Co. 

Mexico — An application has beca made by Sefior Félix Ara‘zs for 
an appropriation of 2 000 litres per second for the production of 
motive power from the waters of the Rive: Bolanos, situated betwee. 
tbe State of Jalisco and the Territory of Tepic. 

Dunstable.—The Town Council have decided to ‚шош! a com- 
mittee in regard to the application of the Provincial Kleotrio Light 
Oorporation for a provisional order to empower them to supply elecui: 
current for light and power within the borough. 

Rochdale.—The Oorporation’s high-teneion supply will shortly be 
in working order. Tae cables for this would psss near the workhouse, 
and the Guardians have asked for a quotation with the view of con- 
sidering the question of taking a supply of electricity from the Oorpora- 
tion. 

Sheffield.—The electrico supply department have decided upon a 
reduction in the price of electrical energy for heating and cooking to 
Id. per unit from the commencement of the New Year. This is about 
the он per hour of the four-light luminous eleotric radiator they 
supply. 

Dover. —Mesirs. Pearsons, the contractors, are being pressed by the 
Admiralty to complete the harbour works by next О хоће, They 
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consequently require additional supplies of electric power from the 
Oorporation wor A committee has been appointed to deal with the 
matter. 


Worcester.—The City Council have approved the expenditure of 
£225 in g out work in the electricity transformer chambers in 
the city to meet the demands of the factory inspector. The appoint. 
ment of Mr. B. Smith as temporary junior assistant at 10e. per week 


has been approved. 

Burslem.— The electrio light installation at Chell workhouse is 
now in full working order. e whole of the work has been designed 
by and carried out under the superintendence of Mr. Ashton Bremner, 


y 
the borough electrical engineer 5f Burslem, who has acted as consulting 
engineer to the Guardians, 

West Ham.—Last Tuesday the Council received a report by the 
town clerk on electricity supply in London, in which he said that if 
the London Oounty Oouncil proceed with their suggested Bill it might 
be advantegeous for Weet Ham to support the same in preference to 
joining tbe other borough councils, 

Stock Exchange.— Application bas been made to the Stock 
Exchange Committ⸗e to appoint a special settling dey in and to grant 
a quotation to the Bombay Electric Supply and Tramways Co.'s 60.000 
6 per cent, comulative preferencs shares of £10 each, Nos. 1 to 60,000, 
and £600.000 44 per cent. debenture stock. 

Stirling.—Mr. Hanson’s last report shows that during the four 
weeks ending Oot. 28, 28,368 units of electricity have been g»nerated 
at the power station, as compared with 23,914 for the corresponding 
period of last year. The total connections in equivalent 8.o.p. lamps 
up to date was 18,291, as agsinst 16 275 at the same period last year. 

Brighton.—An inquiry will be held by Мг H. Ross Hooper, O. E, 
ou Dec, 12 into the application of the Town Oouncil for power to 
borrow £38,500 for purposes of electric lighting, and £5 909 for the 
purpose of acquiring the site of the Star Foundry in Bread.street and 
the erection thereon of buildings in connection with the electric light 
underteking. 

A New Telegraph Line.—The Globe St. Petersburg correspondent 
says that direct telegraphic communication has been established 
between Ashabad and Meshed in North Eut Persia. Meshed is of 
great importance, not only by reason of ite trade, but also as being 
the Mecca of Persia. It is the capital of Khorassan, and is 201 miles 
north · west of Herat. 

Norton (Malton) —The Northern Oounties Electricity Supply Oo. 
have obteined Решето to lay а cable from the railway through the 
Qouacil’s premises to Commercial-street, subject to the company enter- 
ing into a written agreement to remove same.on being notified and 
paying 53., such notice, however, not to be given until the expiration 
of 10 years from the date of the agreement. 

New Zealand.—The Wellington city engineer is having plans pre- 
pared for the new rubbish destructor to replace the now obsolete one 
at Olyde Quay. The ratepayers lately sanctioned a loan of 220,00) 
for this e, and Mr, Norton is of opinion that very considerable 
energy сао be generated by the heat. even an electric plant on a ema'] 
toale.— NZ. Mining, Engineering, and Building Journal. 

Mansfield.—The electrical engineer in his lest report gives the 
following figures: units passed out of works, month ended Oot. 31 
1905, 24,972, an inorease of 8,875 units on the previous year; traction 
units generated during the month, 17,554 ; number of applications t» 
date, 247; new connections daring the month with an equivalent of 
449 8.c.p. lampe, 15. Feeder mains are about to be laid to Mansfield 
Wood house. 

Westminster. — The Oouncil have received a letter from the West. 
minster Electric Supply Corporation stating that they have decided to 
reduce the charge for current for other than lighting— e., 
for power, heating, and cooking—to 1d. per unit net as from Jan. 1 
next. The charge for electric current for power purp »xes recently con- 
cluded with this and the other electric supply companies at present 
supplying premises belonging to the Council is 2d. per unit. 

Johannesburg.— We are informed that Messrs. Newtons Limited, 
of Taunton, are this week shipping to the Jubilee Gold Mining Oo., 
Johannesburg, a large generator and two motors of their well-known 
„ Mawdsley ” together with main switchboard and two control- 
ling panels, and that this is the third repeat order they have received 
from that firm during the last few years, proving conclusively the 
yeaa of their machines for mining purposes generally in South 

rica, 

Erith.—The Urban District Oouncil having had some trouble with 
their rotary converters, and as they are required to take the tramway 
load d mealtimes, it has been agreed that the resident elect-ical 
engineer obtain estimates from not less than four elect:ical firms, 
alternatively, for one 200-kw, and for one 250 kw. rotary oon vei tor 
complete, with transformers and switchgear. Extension of maine, 
transformers, eto., are to be provided in connection with a supply to 
the works of Messrs. Vickers, Sons and Maxim. 

Croydon.—The committee have decided to supply electricity on 
special terms to basements having no natural light for the purposes of 
power, heating, and lighting at a flat rate of 24d. per unit, The 

orough electrical engineer in his last report says, w.th regard to work 
for unemployed that he is at the present time unable to find extra 
work for men inside the electricity works. Ia the outside department 
a considerable number of men are employed for cable-laying when the 
e permits, and this work will extend more or less through the 

Henfield.—Tho National Telephone Oo, have opened a local exchange 
at Henfield. The National Oo. now embraces several areas not touched 
by the competing Brighton municipal system, Henfield, Keymer, 
Ditchling, and Rottingdean being exclusive ru by the company. 
It is reported that in tho Brighton area the National system has been 
making extraordinarily rapid progress, On Sept. 7 last the company 


truthfully say the department was in any way going back. 


had 3,681 stations in the Brighton area, compared with 1,973 Oor- 
poration stations. On Nov. 25 the Oorporation had increased to 2,009 
stations and the National to 3 902. 

Heylake and West Kirby.—The last re of the Electric 
Supply Committee shows that during October 40,236 units were gene- 
rated and 30,162 consumed, the total consumers numbered 692, and 
the estimated revenue was £567, while the estimated expenditure was 
£462, the net profit for the month being £105. "The net loes since 
March was £526, as compared with a corresponding loss last year of 
£745. This profit of £105 compares with a net profit in October last 
year of £20, & gain of £85. The West Kirby etation is g 
favourably, and the ato lamps will probably be completed early in 
December. 

Barnstaple.—At their las: meeting the Town Oouncil discussed a 
recommendation of the Electric Light Oommi'tee that from Jan. 1 all 
private consumers other than the Town O.uncil be allowed а disocuut 
on tbe year’s account of 5 per cent, on amounts between £2 and £5; 
above £5 and not exceeding £10, 74 per cent. discount ; above £10 
end up to £50, 10 per cent. discount; and above £50 123 per cent. 
discount. On a vote the principle of allowing discounts was adopted, 
and the matter then deferred to the end of the усаг. The Ilfracombe 
Electric Lighting and Power Oo.'s application to be supplied with 
current for all purposes at power rate for a branch they intend opening 
in Barnstaple was not entertained. 

Hampstead. —The^ total income of the electric lighting underteking 
of £25 189 includes £1 895 received from consumers transferred from 
the North-West London E'ectric Sup ly Oo., whose business was 
recently purchased by the Council. The Oouncil have decided to 
continue the tenancy of the land upon which the North-West London 
Electric Supply workshop and buildings purchased from the company 
stand. The Midland Railway Oo. have increased the rent from £76 
to £200 per annum. Certain parts of the premises, however, are let 
by the Council for £225 per annum, and the Oouncil have still offices 
with rooms over and a workshop which can be used for the purposes 
of the electric lighting undertaking. 


London Gazette, —The partnership between G. F. Frizell and E. О, 
Louis, carryiog on business as electricians at 79, Denmark bill, 
Oamberwell, has been dissolved by mutual consent, A receiving order 
bas been made out on creditors’ petition in the estate of W. d. Leather, 
electrical engineer, trading as the Windus Electric Oo. at 25, Howard- 
street, Sheffield. The last day for receiving proofs in the estate of 
Messrs. Holmes and MoOallum, electrical engineers, Orown Works, 
Darwen, is Deo. 13. Gerald Algar, electrical engineer, and trading as 
G. Leslie at 5. Denning.road, Hempstead, London, has made applica- 
tion for debtor's discharge. Luke Jesson Sharp, 191, Uorporation- 
street, Birmingham, has been released from trusteeship in the estate 
of James Marsden, electric fittings mauufacturer, Woodcock-street, 
Birmingham. 

York,—The 1% report of the Electricity Oommittee contains the 
following return for the month of Ostober last: Units generated 
public lamps, 17,765; power aud private lighting, 80,991; vsed at 
works, offices, and battery, 15,455 ; used by private aro lamps, 2 349 ; 
unaccounted for, 7,874—tota), 122,344. Estimated income-— public 
lighting, £99 ; power and private lighting, £916 ; motor and radiator 
rents, eto., £59 —total, £1,054. Total income per unit sold, 2:564, ; 
horse-power of motors connected during mcnth, 7; total horse-power 
of motors connected to date, 742; 8-c.p. lamps connected during 
month, 495; total 8-o. p. lamps connected to date, 48,817 ; equivalent 
8-c. p. connected—total, 67,567. The total cost was £502, and cost 
per unit 1 22d. The total cost for the corresponding month last year 
wes £473, and cost per unit 1:281. 


Barnaley.— An inquiry has been held into au application of the 
Town Oouncil for sanction to borrow £3,000 for purposes of electric 
lighting. Mr. E. A. Barker, borough olestrical engineer, said the 
works were opened on Feb. 17, 1900, and at the end of the financial 
year (March, 1901) the receipts were £2250, and the expenditure 
£2,242, leaving a credit balance of £8. In the following year (1902) 
there was a debit balance of £97. receipta being £2 491, and expendi- 
ture £2,589. The income in 1903 was £3 338, and the expenditure 
£3 244, showing a profit of £95. In 1904 the income was £8 348, 
and the expenditure 27 576, the credit balance being £972. Receipts 
in 1905 totalled £9,675, and expenditure £7,852, the profit being 
£1,842. The loan was for the making of services, meters, and 
mains, the approximate cost of each being: services, £1,100; meters, 
£850 ; and mains, £1.050. 

Brighton Telephones.—Oompetition being the theme of a dis. 
cussion at the last Oouncil meeting, Oouncillor Lint tò said that 
subsequent to the Locel Government Board inq ury about six months 
ago they received about 80 notices to discontinne. Of these, probably 
about 50 per eent. were the out»ome of the inflaence of the company's 
canvaesers, The committee, however, ascertained from the subeoribers 
that these were provisional notices, with a request to be waited on a 
few days before expiry. Ia fact, quite 60 раг cent. bad withdrawn 
their notices, and although the í o-poration had received 80 notices to 
discontinne they had added 195 new lines or instrnmeute, To-day 
there were 2. 009 lines or instruments connected, a number, he believed 
which had never yet been rea hed by the system ; s» no one oonld 
Oonsider- 
iag the а stete of uncertainty with regard to municipal tele- 
phones all over the country, the committee feit it was theie duty to 
give their subscribers public assurance that it would be their endeavour 
to see that none were permitted to suffer through their loyalty to the 
Oorporation system. 

Leith.—The National Telephone Oo, have just opened a new tele- 
phone exchange on the ''central battery” system. A p get power 

lant, consisting of a duplicate set of motor-generators and a storage 
ttery of 11 large cells, now takes the plaos of the p ge orators 
and small primary batteries formerly attached to m : 
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instruments. The storage battery, periodically charged by the motor- 
generator, supplies current for operating the system, while a separate 
motor-generator is utilised for ringing and testing purposes. The 
switchboard is at present equipped for 1,000 direct exchange lines, and 
has an ultimate capacity of 3,000; there are nearly 100 junction lines, 
and the service is under the control of 12 operators, It is interestin 

to note that at the present time there are 660 direct exchange lines aad 
130 private lines passing through the test room. Over 1 000 instru- 
ments are working, and it is computed that abont 30 000 messages pass 
through the exchange each day. For some time the National Tele. 
phone Oo. hss been occupied in converting its huge London system to 
the central battery method of working, and it has also constructed new 
exchanges of the same character in several of ita provinoial centres. 
The conversion of the Edinburgh system, where the switchboard is 
alresdy equipped with lamp siguals, but not with the full automatic 
working, will shortly follow, and it is the policy of the compavy to 
eventually convert all its large systems to the central battery working. 


Preston Dust Destructor.—At the Sheffield congress of the 
Association of Oleansing Superintendente, Mr. Thomas Lloyd, cleansing 
superintendent to the Corporation of Preston, read a paper on ore ma- 
tion and utilisation of the town's refuse. The latest installation 
consists of four four-.grate Meldrum patent Simplex regenerative 
destructor furnaces, each unit having a total grate area of 100 square 
feet, the plant teing eo arranged that ару pair of units osn work 
together. The economisers are of Mersrs, E. Green and Sone’ make, 
and contain 288 pipes, arranged in three groupe, eight pipes wide. 
After desoribing the inetallation in detail, Mr. Lloyd ssid that steam 
was supplied by the destructor for the horizontal crors-compound 
eogines, each with a maximum of 470 h. p., which supply the means 
for generating eleotricity, and sapplying the tramway department with 
sufficient steam to generate 20 000 unite per week on an N The 
total number of units generated from Deo. 29. 1904, to June 21, 1905 
was 487 644. euffisient to run the tramways over 10 miles of street: 
with а length of track of 16 miles for that period. Daring this time 
the cars have covered a distance of 354 016 miles, The destructor is 
shortly to supply the power to generate the electricity for lighting the 
car-shed and workshops at the car station; also for the destructor 
buildings, stables, storeyard. end workshops connected therewith, 
besides supplying steam for a large Defries disinfector, thus creating а 
considerable saving to the ratepayers. 


Hammersmith. —The premises of 28 additional consumers, repre- 
senting a maximum of 972 8.с.р. lamps, have been connected to the 
mains, and seven consumers have been disconnected. The present 
number of consumers takirg current from the mains is 1.756. The 
Oouncil will not join the Notting Hill Electric Lighting Oo. in their 
Bill, which is being prepared uuder the instructions of the joint 
Boards of the Kensington and Knightsbridge Electric Lighting Oo. 
and the Notting Hill Electric Lighting Oo. The main otject of the 
Горекс Bill would be an association of the existing companies and 
ocal authorities now holding statutory powers under the Electric 
Lighting Aste in West London, including Hampstead, St. Pancras, 
Hammersmith, and Fulham and the Bill would authorise the associsted 
companies and local authorities to interchange bulk supply, and to 
supply energy within the area of each of the asecciated companies and 
local authorities, but only with the assent of the company or local 
authority in possession of the area in question. A letter has been 
received from the Incorporated Municipal Electrical Association 
suggesting that an endeavour should be made to induce the Local 
Government Board to allow the expenses of delegates attendirg the 
conferences of the association, in the same way aa are expentes of 
delegates to meetings of the Urban District Oouucile' Association. We 
understand that no action will bs taken in the matter. A second 
crane is to be purchased for the works at a cost of £49, 

Birmingham.—The Electric Supply Committee, in their report to 
the City Council, recommend the adoption of a1 educed scale of charges, 
as follows: Lighting supply—for first 500 unite par quarter, proposed 
new charges, 5d. per unit (present charges, 6d.); for any further quan- 
tity in гате quarter, 34d. (add.). Dey lighting supply—for firas 300 
units per quarter, 51. (Id.); for any farther quantity in same quarter, 
21. (2d.). Power supply—for fires 500 unite per quarter, 2d. (3d.); 
for any forth er quantity in same quarter up to 3, 000 units, 14d (2d.); 
where 5 OCO units or over per quartor are used, after first. 200 units, 
144, (14d.). These charges are subject to 5 per cent. discount for 
prompt payment. Oa last year's figures, which showed a net profit of 
£10,789. these reduced charges would have decreased the receipts by 
about £9,750. The Council state that, having regard to the la- ge 
payments for interest sad sinkirg fund that will have to be met on 
increased capi‘al expenditure now being incurred by the department, 
which expenditure cannot be expected to be remunerative for the next 
two or three years, there is no doubt that the revenue during this 
period will not be sufficient to fully meet the increased charger. It 
will be necessary, therefore, to draw upon the reserve fund, whioh has 
been ac^umulated to meet such an eventuality. This fund now stands 
at £49 393. 194 2d.. and will be more than sufficient to meet any 
deficiency that is likely to arise on this account, The reduced charges, 
if approved, will take effect in the quarter commencing Jan. 1, 1906. 


London County Council.— Oa Tuesday it was egreed to lend the 
Battersea Borough Council £10,891 for electrio light installation, and 
the Southwark Borough Council £5,942 fr electric lighting purposes. 
The Highways Committee recommended that the agreement with the 
London Electric Supply Oorporation for the temporary use by the 
Council of the company’s premises at Deptford, and for the supply of 
steam from the company's boilers for working the Oounocil's plant 
installed there, bs cancelled, and that an amended agreement be 
entered into with the London Electric Supply Oorporation for the 
supply to the Oouncil, for a period of three years, of electric power to 
the Greenwich electricity generating station, where it will be measured, 
with a minimum of 1,500,000 units a year, at a price for the first 
2,000,000 units of 1d. per unit, and for any quantity beyond that 


amount of ‘76d. per unit, and that the agreement be subject to the 
company holding sufficient plant at the disposal of the Oouucil to 
allow of a maximum demand of 1,500 kw., and purohating the plant 
installed by the Council at the Deptford station for the eum of 
£13 000. Notices under Electric Lighting Acts and Orders were 
agreed to as follows: from the Brompton and Kensington Electricity 
Supply Oo., high and low tension mains along Oourtfield-gardens ; 
Charing Oross, West-end, aud Electricity Supply Oo.. mains along 
and acrosea portion of Chancery-lane; County of London Electric Supply 
Oo., high and low tension mains along New North-street and mains 
along Hotham-road ; London Eleotrio Supply Oorporation, low- tension 
mains along a portion of the Strand and high and low tension mains 
in Evelyn-street, New King-strest, and Prince-street; Metropolitan 
Electric Supply Oo., low-tension maine slong a portion of Sandland- 
street; Notting Hill Electric Lighting Co, mains along a portion of 
and across Boundary-road aud acros: Latimer-road ; South Metropolitan 
Electric Light and Power Oo., low-tension maias along a portion of 
Hyde-vale and construct two transformer boxes at the juaction of 
Wemyss-road and Montpelier-vale. 


Torquay.—Proposals from the National Electric Oonstruotion Oo., 
the contractors for the tramways, for leasing or purchasing tbe exiet- 
irg electrical undertaking of the Corporation have been referred to the 
Electric L'ghting Committee. The Local Government Board have 
informed the Oouncil, in reference to the resent inquiry into the appli- 
cation for sanction t» borrow £9,500 for the extension of the electric 
lighting and power stetion, that they would sanction the borrowing of 
£8,099, and they hed deducted the following sums: cost of taking 
down and removing 125 kw, alternator, £10; outstanding debt on 
such alternator, £1,336; cost of removal of 40-kw. alternator, £55— 
total, 21,401, As regarded the first and third dedustions. the Board 
did not regard these items as suitable eutjscts for a loan. The deduc- 
tion of the second item was made in accordance with the Bosrd’s usual 

ractice in cases where works on which debt was outstanding were to 
superseded. They raised no obj sotion to the application of any sum 
received from the sale of the 125-kw. alternator in defraying the cost 
of the new plant. At the sam» time the Board pointed out che desir- 
ability of postponing for the present any extension of the system of 
public lighting by electricity. They gethered that this system was 
unremune ative, and, having in view the financial advantege of utilis- 
ing the present generacing station as long as possible, it was clearly 
inadvisable to increase the existing load for any unprofitable pur pose. 
Moreover, the Board considered that, a: the provision of a new gene- 
rating station would, no doubt, ultimately be necessary, the Тото 
Oounci] should see that the undertaking wae carried on with the 
greatest economy, and otherwise in auch a manner that a substantial 
reserve fund might be built up to meet the anticipated large expendi- 
ture. The town clerk added thst the loan had to te repaid in 15 
years. Mr. Mortimer, in moviog that the Local Government Board’s 
letter be referred to the Electric Lighting Oommittee, ssid no doubt a 
certain amount of gratification was felt that the loau had been granted, 
At the same time, he thought, with those who advocated the larger 
scheme, that this s:heme, with certain modifications, was preferable to 
the present one, Tie motioa was adopted. 


Dumbarten.—The contr&ctors for the electricity works are now at 
work. The agreements entered into by tbe Electric Supply Corporation 
and Mesers. Orompton and Oo. provide not only for a supply of ele>- 
tricity for lighting and power purposes throughout the town, but also 
for a system of electric tramways. The contract for meines hes been 
given to Messrs. Callender's Cable and Oonstruction Oo. The Electric 
Supply Oorporation have purchased a large plot of ground near the 
railway, and comprising an ares of J3 acres, and the plans for the 
generating station have been passed by the Daan of Guild Court. The 
buildinge will consist of an engide - room, bniler-house, battery- 
room, pump-room, stores, ard offices. Provision is made for 
fature extensions, and desigas f r the car-eheds, which will occupy 
a portion of the site, are now beiog prepsred. The electric 
generators will consist of two 200 kw. and one 60-kw. Orompton 
dynamos, each direct coupled to a Belliss engine. The engines will be 
compound high-speed fitted with forced lubrication and working with 
superheated steam at a pressure of 180lb. per square inch. The 
aux'lisry machinery will consist of automatic balanoers and boosters, 
together with the necessary switchgear. For the tramway servise a 
special Orompton-Mackintosh booster will be provided in order to work 
the tramway storage battery to the best advantage. Two A. B. P. 
accumulator batteries will be provided, one for the tramways and the 
other for the general supply. Eich battery will have a capacity of 
420 ampere-hours, The boiler-house plant will consist of two Reb ock 
and Wiloox land-type boilers, each capable of evaporating 6,0001. of 
water per hour under normal conditions, Provision is beirg made in 
the boiler-house for thermal storage tanks, but these will not be 
sapplied in the first iostance. The boilers will be fitted with 
mechanical chain -grate stokers, and the feed water will be 
driven by electrically-driven pumps. The supply will be oon. 
tinuous current at 240 volts for lighting and small motors, and 
480 volts for large motors, etc, Ourrent for private lighting 
purposes will be supplied at 44d. per unit. The detailed survey 
and drawings of the tramways work have been completed, aud the 
contracts for the work will be placed in the course of the next few 
days. They will be on the overhead systam, and cars, eto., will be 
on the Glasgow model. The trsmways in the burgh are the begin- 
ning of a larger scheme for carrying a through route from Balloch 
to Olydebank, for which the Klectric Supply Oorporation intend to 
obtain parliamentary powers, 

Leioester.— An interesting report on the Leicester gas and electric 
light undertakings, their history and remarkable p 8, by Ooun- 
cillor E. Edwards (chairman of the Municipal Gas and £leotrio Light 
Oommittee), appeared in the Leicester Daily Post, in which the author 
deals with the latter undertaking as follows: ''The Leioester Cor. 
poration Act of 1879 authorised the Town Qouncil to apply £220,000 of 
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gas capital during a period of five years, to be repsid within 10 years 
of borrowing, to the lighting by electricity of etreets and places of 
public resort, No action was taken under this authority, and it was 
not until the year 1889 that the Leicester Town Council decided to 
apply for & provisional order to empower them fto supply electricity 
under the Electric Lighting Publio Act of 1882. The Electric Light- 
ing Orders Oonfirmation Aot of 1890 gave the necessary permission, 
The whole borough was described as the ares of supply, with a 
‘limited area,’ comprising the centre of the town, duly set out. Ia 
July, 1892, schemes and tenders were invited for the eleotrio lighting 
of the ‘limited area.’ Twenty-five tenders were submitted to the 
Gas Committee, and the engineer and manager, Mr. Alfred Colson, 
M. I. O. E., was instructed to report upon them. He was unable 
to recommend any for adoption; bus competitors were allowed 
to modify and improve their scheme upon lines placed before them. 
Two which most fully embodied the conditione with wbich he con- 
sidered any selected scheme should comply were recommerded to the 
committee. Of these, that of the Brush Electrical Oo. was accepted. 
On April 25 the Town Council uvanimously adopted the recommenda- 
tion of the Gas Committee. Thesystem decided upon was the high-tension 
alternating current, with street transformers and low. tension distribu. 
tion, and with the central station placed on the Avlestone- road gss- 
works, Generating plaut ospsble of producing 875 kw. was erectid 
there. Onrrent was tiret supplied to the town on Dec. 19, 1894. The 
undertaking developed. and ita business atesdily increased. The con- 
sequence was that in 1897, 1900, and 1904 application had to be made 
for further capital, Ia 1897 the iaduction type of alternator was 
adopted, with the mest satisfactory results, The capacity of the 
central station has been ineressed until it is now «qual to 4 400 kw. 
The price charged for current at first, 61. per unit. was reduced in 


1897 to 6d., and in 1899 4)., 2d. per nnit being charged for power 


purpores, The length of cable laid is 85 miles, 36 of which sre high- 
ter sion вод 49 low tension. 


and cab'es thoroughly up to date. The sum of £40,602 has been paid 


in interest ; £35,000 to sinking fund account, and the balance of net 


profit in haad at June last wes £14 515. There are 2,537 consum-re, 
with an installation equivalent to over 215,000 8-o.p. lamps. 


by the Qorporation. 
mittee have been strongly opposed to it, believing that inosn. 
descent ges is far воре іг both as regards efficiency and cxt. 


The wisdom of the policy has teen thoronghly justified, поз only 
by the fact that the authorities of most Continental cities are now 
adopting the same policy, but by the circumetance that the city of 
London authorities have decided to substitute incandescent gas light- 
ing in even those streets where electric lighting bas been in use for a 
When the electric light was first intro- 
Instead of this, electricity has 
been the best friend gas ever had, because it hse been put upon ite 
I; hss thus improved i's lighting capacity, has sought other 
The result 
has been that wherever the electric light has been introduced, the con- 
The Leicester 
Town Oouncil were wise in placiog the development of both illuminante 
in the hands of one committee, thus preventing friction that might 


considerable number of years. 
duced some thought gas was doomed, 


merits. 
spheres ot usefulness, such as cooking. heating, and power. 


sum pion of gas hae increased by les ps and bounds. 


otherwise have arisen. The committee also are tortupate in having in 
their service an official who is not only in the front rank as a gas engi- 
neer, but also an exceedingly capable electric engineer, 
success of the combined undertaking bas thus been due to one master 
mind that has directed the whole, It is my sincere hope that this 
happy combination will always continue,” 

Durban —Тһә report of Mr. John Roberts, the borough electrical 
engineer, for the municipal year eodirg July 31, 1925. states that, 
notwithetanding the commercial depression, which, as refl-oted in the 
business of the department, has been more severe than in any previous 
year since thea commencement of the undertaking, last year’s working 
showed satisfactory results. The fullowiog shows the ext nsion which 
the business has undergone: number of private consumers of electric 
light—year ending July 31, 1905. 2 936 (year ending Joly 31, 1904, 
2,441); number of private consnmers of electric power, 171 (140); 
number of street arc lamps, 255 (250) ; number of street incandescent 
Јешуа, 1,240 (902); number of units sold, 4,419,651 (5,787 675); total 
revenue, £76,702 (£69,052), During the year the p:ics was reduced 
by 10 per cent. in the form of discount for prompt payment, and this 
substantial discount has been the means of bringing the revenue iu 
very promptly, and this is well illustrate 1 by the fact that ор Ju'y 31 
last the amount of outatandings wae £3,152, as compsred with £4 735 
at the end of the previous financial year. He strongly recommends 
that future reductions be made in the form of incressed disconnts, 
and that the figure cf 8d. per unit be kept as a standard on which 
all future reductions should be made. This course is rendered 
advisable, if not absolutely n ceessry, by the fact that ав the number 
of connections increases, and as the ele:t ic light extends into the 
residences of the poorer classes, the average account will continue to 
dearease, and the work of collection of the large number of small 
accounts every month will become so troublesome and expensive that, 
at the low price at which it is hoped to supply eurrer t, every means 
must be taken to induce customers to pay promptly, and reduce the labour 
and expense of dealing with arrears, and reduce the loss from bai debts. 

he power business has suffered most from the depression ia industrial 
undertakings, and the revenue from this source has actnslly decreased, 
although the department has made a gain owing to the demands which 
bave been made by other departments, chi fly the water department, 
So successful have been the results of the application of electric motors 
to the work of sewerage and water pumping that the borough engi- 
nesr is shortly to convert the existing steam pumping plant at 
Florida-road reservoir to electricity, and it is expected that greater 
efficiency and economy will result. The greatest increase in atreet- 
lighting has taken place on the Berea and other residential parts, and 


The total expenditure on capital account 
to June 30 lsit was £254 915. Oare is taken to maintain the plant 


Mavy 
thought that street-lightirg by electricity would be undert- ken 
But the Gas and Electric Lighting Cum- 


The great 


there are now few thoroughfares of any importance which are not 
illuminated. The work is still going on, however, and during the 
present year Mr. Roberts hopes that most of the remaining oil lamps 
will be superseded, and that it will be possible to reduce the charge 
for these incand«ssent lamps from £5 per annum each to £2. 10s. 
The net profit acocunt shows profits as follows: street-lighting, £244 ; 
motive power supply, £794; private lighting, £15,555— making а 
gross tot) of £14,574 ; «ubtracting a loss on tramway current supply, 
£622—totel pre fis, £13 752. The following table gives а comperison 
of the ccst per uvit generated in the power s'ation for tbc years 
1905 4 and 1904-5: units generated year ending Joly 31, 1905, 
5 157,135 (year endiog July 31. 1904, 4.348 914) ; cosl £15 491, 72d. 
(£14,151, 77d.); oil and waste, £773, “044. (£762 :043.); water, 
£670, :033. (£760, Odd.) : weges, £4,548, 21d. (£5.055, '284.); 
repairs, £2 201, 104. (£2318, 13d.) олз, £23,683, 1:108. 
(£23,036, 1:261.) Mr. Roberts promises st/]l] farther reductions 
in the oost of production, and says: A large expenditure 
may be necessary to «ífest the economies I look forward to. 
These economies lie chufly in the direction of saving coal. 
The expenditure account shows that this item smounts to nearly 
half the total cost of production, and the labour in handling over 
42 tons per day cost almost exictly £1,000 per annum. І am now 
carefully experimeutiog on mechanical stokera, and the results ao far 
obtained seem to show that it will be profitable to add them to all the 
boilers as scoa as possible, and to put in a conveyor to automatically 
carry the ccal to these machines, I hope, therefore, to ask your per- 
miseion t» purchsse this plant and instal it without delay. The 
following is a list of the amcuuts spent under the various chief iteme 
of ospital expenditure: poser station, wages £1 639, material 
£ 0455—total, £12,095; underground meins, £679, £3,646— 
£1 525; overhead mait s, £830, £2 681— £3,511 ; sub stations £ 120, 
£956 —£1.176 ; house servic.8 (chi: fly meters), £1,196. £1,874— 
£5 070; street-lighting. £245, £805 —£1,148 ; sundries, £116, £258— 
£374 ; totals, £5 026, £20,671, £25,697. The principal works 
involving tbe above sums are enumerated and described as follows: 
The power stat 'on the purch wiog and fixing of a large battery from 
the Tador Battery Export Syodivate absorbed approximately £4,0C0 
of the amount under power-stwion sonstruction, This battery was 
erested very expsditious'y, and has so far g von very good results; and 
by it: use great economy 1n coal is expected to be obtsined. A large 
item of £2,166 was paid to Measas, Diek. Kerr, and Oo, as а final 
piyment on their contract with us, whih hae extended over three 
years, and was paid f r machinery actually supplied daring the previous 
year. A propcrtioa of the payment on two large boilers and two chain- 
grate etokers is also included. The remainder has been spent on com- 
pletion of building, fixing of new economiser, improvements in the 
boiler-room, improvemenis on the switchboard, etc., which have been 
made with a view to incresse economy of operation. Underground 
mains—The followiog list shows the number of miles of mains laid 
during the year, and a's» the total to date: cible for motive power, 
total miles on July 51. 1903, 11:272, miles added during year :420; 
cable for tramways, 17'223, 002; ttreet aro lighting. 15:0CO, ‘030; 
high-tension cable for psivate lighting. 41:292, 1:558; low-tension 
cable for private lighting, 24:007, 1:698 —tots l. 1904, 108 894, total 
added 3:488, Total miles on July 31, 1905, 112 282. 


PROVISIONAL PATENTS, 19068. 


Nov. 20. 

23863, An advertising device for electrical atation indicators, 
Josef Esser, 51, Hohenzollernring, Oologue s/Rh., Germany. 
(Complete specification. ) 

23878. Looking device and electric coupling for aro lamps and 
the Ише. Johann Н. Bastians, Orest, Kenley, Surrey. 
(Date applied for under Patents Act. 1901, Jan. 6, 1905, 
being date of application in Germany.) (Complete specifica- 
tion. ) 

28889. Improvements relating to automatically cutting off 
tho current from electrically heated furnaces, stoves, 
or other apparatus at any desired temperature. 
Her ry Edward Newton, 6. Bresms buildings, Ohancery-lane, 
London. (Klewe und Oo. G. m. b. H., Germany. 

23894, Improvements in and relating to electrio switches. 
The British Thomeon-Honston Company, Limited, and 
John Malcolm Wallace, 85, Oannon-etreet, London. 

33904. Improvements in connection with monophase electrio 
motors. Felten uud Guillesume-Lshmeyerwerke A>v.-Gea., 
47, Lincoln’s-inu-fields, London. (Date applied for under 
Patents Act, 1901, Nov. 21, 1903, being date of application 
in Germany.) (Complete specification. ) 


23934. Improvements in or relatiug to electrical distribution 


systems, Alfred Julius Bonlt, 111, Hatton-garden, London. 
(J, Lester Woodbridge, United States.) (Complete specifica- 


tion.) 
Nov. 21. 

33976, Improvements relating to combined electric motors 
and air compressors. The Phonix Dynamo Manufacturing 
Oompany, Limited, aud Robert Pohl, 323, High Holborn, 
London. 

23997, Improvements in electric telegraphs. Siemens Bros. and 
Oo., Limited, and George Sylvester Grimston, Birkbeck Bank- 
chambers, Southampton-buildings, Ohancery-lane, London. 

24084. Improvements in means for controlling self-exciting 
generators. The British Thomson - Houston Company, 
Limited, 83,  Osnuon.street, London. (The Genera 
Electric Oompany, United States.) 
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24025. Improvements in and relating te vapour eleotric 
apparatus, The British Thomson. Honston Company, 
Limited, 83, Oannon-street, London. (The General Electric 
Company, United States. ) 


Nov. 92. 

24058. Improvements in elastic suspension devices for the 
electric motors of tramoar and like trucks. Montague 
Brown Mountain, Godfrey Mis len Gibson, and Arthur 
Falkland Howard Head, 55, Market-etreet, Manchester. 

24061, Improvements in electric aro lamps. Henry Bevis and 
Arthur Ernesd Angold, Peel Works, Adelphi, Salford, 
Manchester. 

24106. Improvements in operating rotating apparatus by 
means of single-phase commutator electric motors 
supplied for polyphase circuits. Rudolf Braun, The 
Westinghouse Patent Bureau, Westinghouse - building, 
Norfolk.street, Strand, London. 

$4139. Improvements in magnoto or dynamo-eleotric machines. 
Henri Guillou, 40, Chancery-lane, London. 

24141, Improvements in dynamo-electrio machines, The Hon. 
Oharles Algernon Parsons and Alexander Henry Law, 18, 
Southampton-buildings, Ohancery-lane, London. 


Nov, 23. 

24158, A prepayment mechanism and switch in connection 
with the prepaying of rentals or instalments for hire 
purchase, in respect of apparatus or wiring in con- 
nection with installations of electric light, heat, or 
pewer. Francis Henry Merritt, Acristo, Wells. street, Ryde. 

24162. Improvemont in obstruction removers applicable to 
electric tramoars or the like. John Richard Hudson, 
17, Haymarket, Sheffield. 

24178. Improvements in ships’ telegraphs and like instru- 
ments. James Esglesham, 65, Chaucery-lane, London. 

24188, Improved controller finger contact for electrical work. 
ro Ernest Imeson, 8, Wilson.street, Thornaby-on-Tees, 
Fork. 

24184. An automatic 1110 - guard or cut-out for overhead 
wires. James E, Newton, 42, Raphael-street, Halliwell, 
Bolton. 

24187, Improvements in apparatus for the control of electro- 
magnetio power hammers, drop stamps, presses, and 
the like, Thomas Hen:y Leg: 154, St. Vincent-street, 
Glasgow. (Oomplete specification). 

24189. Au improvod means and apparatus thorefor for pre- 
venting the hoisting rope or wire from damaging the 
electric cables in an arc lamp column or the lino. 
Ernest Charles Les, 18, Fulham- place, Padoington, London. 

24197. Improvements in or connected with the control of 
electric motors used in connection with secondary 
or storage batteries. Willie Neleon S:ewart, Alderman'a 
House, Alderman’s-walk, Bishopsgete.street, London. 

24900, Improvements in devices for electrically lighting 
inverted gas-burners. Paul Benard, 65, Ohancery-lane, 
London. (Date applied for under Patents Act, 1901, Nov. 26, 
1904, being date of application in France.) (Oomplete 
specifi ation.) 

24913. Improvements in make and break apparatus suitable 
for induction coils, Frederick George Loring, 24, 
Southampton. buildings, Ohancery-lane, London. 

24935, Improvements in electric motor.controlling devices. 
The British Thomson. Houston Company, Limited, 
85, Oannon-street, London, (The General Electric Oom- 
pany, United States. ) 

24436. Improvements in and relating to eleotric switches. 
The British Thomson Hcuston Oompany, Limited, 
85, Oannon.street, London. (The General Electric Oompany. 
United States.) 

$4940. An improved bracket for supporting electric lights 
and the like. John Dingle Adams, 28, New Bridge-street 
London. 

Nov. 24, 

24249, Improvements іп and relating to electrical contact 
breakers of explosion engines of motor vehioles. 
Walter Joseph Oharles and Alfred Watson, 11, Burlington- 
chambers, New-street, Birmingham. 

94268, Improvements in the section and form of conduit in 
the method of laying it in connection with tramway 
rails and placing within it an electric conductor and 
in the manner of applying a brush or pulley from a 
car to the said electric conductor. Heary James Peaute, 
14, Fountainhall-road, Edinburgh. 

$4280. Improvements in electric interlocking of railway 
signals with block telegraph instruments. William 
Robert Sykes, jun., Frederick Thomas Hollins, and Frederick 
William Leake, 96, Fillebrook-road, Leytonstone. 

24281. Improvements in electrical block indicators for railway 
gate crossings.  Wilham Robert Sykes, jun., Frederick 
Thomas Holline, and Frederick William Leake, 96, Fillebrook- 
road, Leytonstone, 

$4993. Improvements in contact-breaking devices for magneto- 
electric ignition apparatus. Wiily Roos, 65, Chancery- 
lane, London, (Complete specification.) 

24316, Improvements in electrical generators or motors. 
Samuel Jevons, 77, Oolmore-row, Birmingham. 
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24808. Improvements in mechanism for automatically actuating 
electric switches or contacts or apparatus for regu- 
lating the supply of electricity at different rates or 
for similar purposes. John Meeny Tour tel, 1464, Queen 
Victoria-etreet, London. 

24303. Improvements in switch-releasing mechanism for coin- 
freed electricity meters. John Meany Tourtel, 1464, 
Qaeen Viotoria- street. London. 

24323. Au improved mechanical and electrical register count- 
ing entries through turnstiles and the like and 
recording them at a distance. Alfred Laurense Penniket, 
39, Holfurd.eqaare, London. 

24325. Improvements in or relating to electric conductors. 
Aifred Joliue Boult, 111, Hatton-garden, London. (Harry 
E. Kuight, United States.) 

24839, Improvements in junction boxes and similar apparatus 
for the connection of electric cables or the like, 
Arthur Trevor Dawson and Albert Periam Pyne, 7, South- 
ampton-buildinge, Ohancery-lane, London. 


Nov. 85. 

24383. Improvements in electric switches, John Arthur Hirst 
and Percy Smith Brook, Northgate Electrical Works, 
Victoria-road, Ohester, 

Improvemonts in apparatus for controlling electric 
cironits, The British Westinghouse Electric and Manu- 
facturing Oompany, Limited, The Westinghouse Patent 
Bureau, Westinghouse- building, Norfolk - street. Strand, 
London. (The Westinghouse Electric and Manufacturing 
Company, United States) 

24491. Improvements in dynamo-electric machines. Ludwig 

Torda, 40, Ohancery-lane, London. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Dec, 14. 


1904. 


29443. Combined telephene and sounding telegraph. Andersson, 
25026. Electric switch-operating mechanism. British Thomson- 


Houston Oompany, Limited. (General Electric Company.) 
25027. Electric switch-operating mechanism. British Thomson- 
Houston Company, L‘mited. (General Electric Company ) 


25370. Method of utilising the live wires of an electric 
ing and like oircuit to convey signals by the aid of 
electric waves. Lee and Bottone. 

25519, Electric incandescent candle lamps, Dafforn. 

25645. Space telegraphy. Stone, (Date applied for under Inter- 
nations] Uonvention, Nov. 25, 1903.) 

25682. Arc lighting lamps. Andersson. (Date applied for under 
Iaterns tioual Con vention, Nov. 30, 1908.) 

25784, Bre for regulating electric circuits. Leitner and 

ucas. 

26169, Fusible electric cut-outs. British Thomson-Houston Oom- 
pany, Limited. (General Electric Company.) 

27869, Construction of lock and electrical contact maker and 
breaker for lifts. Burnett and Richmond. 

$8546 Protected or armour-clad electric switch fases. Berry. 

28840. 5 electric motor - starting rheostat, Hirst and 

rook. 

29607, Liquid resistances for con 
electromotors and the like, 
Limited, and Peebles, 


1905. 

3171. Electric motors and dynamo-eleotric machines, Vickers, 
Sons, and Maxim, Limited, and Williamson. 

41664, Improvements in induction coils, Bines. (Date applied 
for under Rule 5, Patents Rules, 1905, Feb. 28, 1905.) 

4978, Apparatus for automatic electric advertising and like 
purposes, Fricker. 

4715. Electric insulators, Oushing. 

7591, Alternating current dynamo-eleotrio machines for 
synchronising and connecting them with distributing 
conductors, Johnson. (Voight und Haeffaer, Akt.-Ges.) 

8652, Plug boxes and the like for the connection of electric 
conductors to the main supply oables. Kuk and 
Oorlett Electrical Eagineering Company, Limited. 

9344. Electric current motor. Kruyswijt. (Date applied for 
under International Oonvention, May 5, 1904.) 

11441. Device for limiting the speed of compensated single. 
phase alternate-current motors. Eiektrzitits Akt.-Ges, 
vorm. W. Lihmeyer und Oo. (Data applied for under 
Internatioral Oon vention, July 39. 1904.) 

13327. Responders for wireless telegraphy. Hancock. 

13570, Electric switches for coin-freod mechanisms, time 
switches, or the like. Siemens Bros. and Oo., Limited. 
(Siemens Sshuckertwerke G. m. b. Н 

19708. Dynamo-electric machines. British Thomson Houston 
Oompeny, Limited. (Allgemeine Elektricitáts-Ges.) 

13953, Electrical recording devioes, Harrison. (Electric Railway 
Improvement Company.) 

14314, Microphene apparatus for telephone and other circuits, 
Мэ}огапа, 


the current in 
Bruce Peebles and Co. 
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14929. Suspension of electric motors of locomotives and other 
-propelled vehioles. British Thomson-Houston 


eleotrioally 
Oompeny, Limited. 
15055. 


(General Electric Oompany.) 
Process for extracting metals from ores and other 


metallferous material by electrolytic means and 


apparatus therefor. 
Masshinen-Fabriks Act. -Ges. 
national Oonvention, Aug. 26, 1904 ) 
15836, Electric wiring. Yorke. 


16024. 


Garz und Oo., Eisengieeserei und 
(Date applied for under Inter- 


Telephone office systems and methods of establishing 


connections therein. Leap. (Deutsche Telephonwerke R. 


Stock und Oo. G. m. b. H.) 
16857. Arc lamps. Blondel. 
16397, 
shunt circuit arc lamps. 
17032. 
Klemm.) 


17084. 


Disengaging mechanism for the controlling devices of 
Efrém and Sidler. 


Eleotrically-operated fans, Thompson. (Firm R ies und 


Electric train lighting systems. Siemens Schucker:werke 


G. m. b. Н. (Date applied for under Iaternational Convea- 


tion, Aug. 25, 1904.) 
17248, Electricity meters. 


18401, 


Aron. 


Continuous-current dynamo-electric machines. Siemens 


Bros, and Co., Limited. (Siemens Schuckertwerke G. m. b. H.) 


19116. 
hoop-irons, and the like. Rolland. 
20058, 
Schuckertwerke G. m. b. Н. 
national Convention, Nov. 12, 1904) 


20100. 


Method of winding revolving field magnets. 
(Date applied for under Inter- 


Machine for electrically welding metal wires, cables, 


Siemens 


Rontgon-ray tubes. Polyphos Elektrizitits-Ges, m. b. H. 


(Date applied for under Ioternational Convention, Ost. b, 


1904.) 


Electrolytic apparatus, Rüber. 
International Convention, Oct. 15, 1904.) 


(Date applied for under 


COMPANIES' STOCK AND SHARE LIST. 


Name. yc rx Last price. 
Commereial and Industrial.— £ g 
Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 .. 8-4 
Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-125,000 1 7/16-9/16 
British Insulated and Helsby Cables, Ord., 1-100,000...... 5 63-74 
6 per cent. Cum. Pref., 1-100,000 ........... .... 5 54-64 
——— 44 per cent. Mortgage Debentures .............. 100 103-106 
British Thomson-Houston Co., 44 per cent. lat Mort. Deb. 
008, Т, Mq" 100 98-100 
British Westinghouse Elec. and Manuf. 6 per cent. Pref., 
2719;001-575,000 hö nn ie annae 5 2-28 
4 per cent. Mortgage Debenture Stock .......... 100 85-89 
Brush Electrical Engineering, Ordinary, Nos. 1-105,751 .. 2 1 
Non. Cum., 6 per cent. Pre 2 1. 
44 per cent. lst Debenture Stock ................ 100 93-97 
44 per cent. 2nd Debenture Stock................ 100 78-81 
Callender’s Cable, Рререпбагез............................ 100 109-111 
Galn E x se ea eee TA M PE 5 11-12 
5 per cent, Pref. ................................ 5 56-5; 
Crompton and (oo ꝗ . 3 1j-2l 
5 per cent. Ререпбиагев.......................... 100 94-99 p.c. 
Edison and Swan United, A" Shares, 1-99,261 .......... 3 19-16 
* A” Shares, 01-017,139 ........ B. us -25 
5 per cent. Ререпёцгев.......................... 100 .. 92.97 
4 per cent. Deb. Stock, Кей. .................... 100 .. 85-90 
Electric Construction, Nos. 1 to 112,100 .................. 8 .. 4-3 
7 per cent. Cumulative Pref. .................... 2 .. 13 28 
4 ps cent. Perp. lat Mort Deb. ................ 100 .. 8295 
Ferranti Limited, 5 per cent. lst Mort. Deb. Stock, Red. 100 .. 80-95 
General Electric Company (1900), 5 per cent. Cum. Pret.. 10 94-10 
4 per cent. 1st Mort. Deb. Stock ................ 100 96-100 
W. T. Henley’s Telegraph Works, Ordinary .............. 6 124-134 
44 per cent. Preferen e.... 6 ба-< 
44 per cent, Debentures ........................ 00 109-111 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 16.17 
4 per cent. Debent ure. 100 99-102 
Parker, Thos., Limited, Ordinarer ggg 10 10-104 
Telegraph Construction and Maintenance................ 12 32-34 
5 per cent. Bondd e.. 100 102-104 
Eleetrie Lighting and Supply.— 
Bournemouth and Poole, Ordinary r 10 121-121 
44 per cent. Cum. Pref., 7,501-15,000 ............ 10 104-168 
— —— per cent. Cum. Second Pref., 15,001-22 500 .... 10 113-12, 
— 44 per cent. Debenture Stock, Red............... 100 107.109 
Bromley fent) Electric Light and Power Co. ........ . 5 
——— 4) рег cent. lst Debenture Stock, Red. .......... 100 162-105 
Brompton and Kensington, Ordinary .................... 5 94:32 
С „шс сек Еле седо А 5 ? ds 9-9) Р 
alcu jectric Sup rp., Ordinary, Nos. j ET -9) x 
Nos. 60,001.89, %%%CCCCͥͥͤò] ã ! 5 9 94 xd 
Canona Electric Supply Company, £10 Ога. ........ 8 124-1 
Central Electric Supply, 4 per cent. Guar. Deb. Stock. . 100 104-107 
Charing Cross, West End, and City Electric Supply, Ord., 

o РУТЕРИ $ 6-7 
——— 44 per cent. Cum. Pref., 1-80,000 ................ 5 64-53 
——— per cent. Debenture Stock, Red. .............. on 103-105 

“City Undertaking,” ais c. Cum. Pref., 1-40,000 5 43-5 
ditto a 40,001-80,000 .......... 5 44-5 
Chelsea Electricity Supply РИЕТИ hun A ae A 5 53-64 
4) percent. Debentures ........................ 100 .. 110-112 
City of London, Ordinar ///. :v . 10 .. 113-124 
6 per cent. Cumulative Pref. .................... 10 .. 2112 
5 per cent. Debenture Stock .................... 100 .. 124 
—— pe per cent. 2nd Deb. Stk. Prov. Certs. (all pd.) . 100 .. 104-106 
County of London Electric Supply, Ordinary ............ 10 .. 9-91 
——— 6 per cent. Cum. Pree·e· ini. 10 .. 12-1 
Az per cent. Debentures Prov. Certs. All pd. Rd. 100 .. 1211 
——— 44 per cent. 2nd Debentures Prov. Certs. ........ 100 . 102-104 
Edmundsons’ Electricity Corporation, Ordinary, 1-50,000.. 5 . 54-5} 
——— 6 рег cent. Cum, Ргеќ. .......................... 5 .. Sib 
—— 44 per cent. First Mort. Deb. „6 „ „ 6 % %%% ос ов 100 е. 1 110 
Electric Lt. & Traction Co. of Auat., ö p. 0. Cm. Pf., 1-30,000 85 3 
a= 5 per cent. Debenture Stock, ов 2% „% „ „„ „ 60 ее ай 90 


Name. se Last price 
£ £ 
Folkestone Electric Supply, Ord. Nos. 1-10,000 .......... 5 .. 51-5 
per cent. First Deb. Stock, Red. ae 100 .. 101-104 
Havana Electricity, 1-15, ohhh "rr 10- 35 9-10 
Hove Electric Lighting, Ord., 1-15,000 .... .. ........ 5 .. 5510 
Isle of Wight Elec Lt. and Pwr., 4 p c. Db. Stk. Red. .. 100 .. 100-105 
коше Blectric Power and Lighting, 6 per cent. Cum. 
et. 1150000. екен esnea EE DER Ls į- 
Kensington & Knigh'abridge Elec. Lt., Ord., 1-21,000 .... 5 .. 101-114 
Kensington and Knightsbridge and Notting Hill, 4 per 
cent. Debenture Stock J EE DES 100 .. 98-101 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 .. 93-104 
London Electric, Ordinary .................. . АР 13-24 
6 per cent. Preꝶꝶꝶ·· . 5 .. 62 
4 per cent. 1st Mortgage Debenture Stock, Red... 100 .. 99-1 
Metropolitan Ordinary, '00,001-300,000 .. ............... 5: us 10-10 
44 per cent. First Mortgage Debenture Stock. . 100 .. 109-11 
44 per cent. Cum. Pref. ........................ 5 .. 5-5 
per cent. Мо e Debenture, Red........... 100 .. 99-102 
Midland Electric Power Dis., 44 p.c. lat Mort. Deb. . .. — .. 101-103 po. 
Newcastle-upon-Tyne Electric Supply, Ordinary, 1-57,0:9 5 .. 8-84 
— do., 57,0. 0- 5, ‚ — n 96) 4 33344 5 oe 8-84 
5 рег cent, Pref., 1-57,00) ...................... 5. 64-64 
до., 57,0. RUE ohhhhki “sss 5 64-6 
Notting Hill Electric Lighting .. 10 14-1 
per cent. First Mort. Debs. Nos. 1-500 (Reg.) .. 100 98-100 
Oxford Electric, Ordinary, 1-96 and 40-14,510 ............ 5 68 6 
4 per cent. Debenture Stock .................... . 1001 
Royal Electrical Company of Montreal, 44 per cent. First 
Shares Mortgage Debentures ...................... 100 100.103 
Smithfield Markets Electric Supply, Ord. 1-12. 000 5 2-24 
— 4 cent. Debenture Stock. 100 76-0 
South London, Ordinary .................... een 5 .. 31 е, 
South Metropolitan Electric Light and Power, Ord. ...... 1 . . 13/16- 5/16 
7 per cent. Cum. Prec. 1 . 15/16-17/16 
44 per cent. lst Mort. Юеһ....................... 100 .. 105-108 
Ditto, June, 1904 eee ee „„ өз „ „ „ „„ „ Exi ap 
St. James's and Pall Mall, Ordinary, 101-20,080 .......... 5 13 14 
—-—7 per cent. Рге,................................ 8 8-9 
34 per cent. Deb. „ 100 .. £8 100 
Urban Electric Supply Co., Orsinary, 8-30-007 .......... 88 44-43 
5 per cent, Cumulative Preference, 50,001-80,000 5 5-54 
Westminster, Ordinary ....................... eren 9 x 12 124 
—— — 5 per cent. Cum. Pref., 110,101-138 251 .......... 5 6-64 


Eleetrle Tramways.— 


Anglo-Argentine, 54 per cent. Cum. Pref., 1-260,007 ...... 5 .. 51-64 
iU GNOME 5 ..89/16-8 13/16 
Permanent 6 per cent. Debenture Stock, 1888.... 100 .. 142-145 

Auckland Elec. Trams., 5 p.c. Ist Mor, Deb. Stk, Red. .... 100 .. 105-107 

Barcelona Tramways, Ord., 1-20, O0... 10 151-14 
5 per cent. Cum. Pref. Shares, 1-10, .......... 10 9.10 
5 per cent. Deb., Red., 1-600 .................... 100 98-101 

——— 44 per cent. Red Deb. Stock... ................ 100 97-102 

Bath Elec. Tramways, Ld., Pref. Ord. Shs.,75.001-150,606.. 1 .. 15/161 
5 per cent. Cum. Pref. Shares, 1-59, 59 .......... 1 .. 15/16-11/16 

Blackpool and Fleetwood Tramroad .................... 10 .. 139 1335 

Brisbane Tramway Invest., Ord., 1-75,000 ................ 5 .. -14 
5 per cent. Cum. Pret, Nos. 1-75,000 ............ 5 .. 4-4) 
44 per cent. Deb. Stk., Red., Prov Certs. all pd.. 100 .. 96-98 

British Columbia Electric Railway Co., Ord. Def. ........ 100 .. 124-127 
M/ ðwwwwr pee. ie pai y NE Tan 113-116 
5 per cent, Cum. Perpetual Pref. Stock.......... 100 106-109 
4, per cent. lst Mt. Debs., Nos. 1-6,250, of £40each 40 103-105 p. c. 

— 4, per cent. Vancouver Power Deb......... uud 100 102-105 

British Electric Traction, Ord. 1-300,000 & 60,001-90,000 .. 10 93-104 

——— 6 per cent. Cm. Pf., 30,001-60,000 ff 10 11-114 
- 5 per cent. Perpetual Debenture Stock . ........ 100 121-123 
44 per cent. 2nd Deb. Stock kk Ls. 100 98-100 
Buenos Ayres and Belgrano Tramm . 5 .. 34 32 
— —— “A” per cent. Cm. Pf., 1-40,000................ 5 ..911/16-5 15/16 
“В” 6 per cent. Cm. Pf., 1-27,500 30 —— 5 .. 5 
5 per cent. Deb. Stock, Red. .................... 100 .. 107-1 
Prov. Cert., all paid ............................ 100 .. 102-106 

Buenos Ayres Electric Trams., 5 p.c. Deb. Stk., Red. .... 100 98-100 

Calcutta Tramways, 1-102268 ............................ 5 94-9 
44 per cent. 1st Deb. Stock, Red. ................ 100 107-1 

Cape Electric Tramways, Nos. 1-480,000 .................. 1 ili 

City of Birmingham Tramways, 5 per cent. Cum. Pref. .... 5 44-5 
4 рег cent. lst Mortgage Deb., 1-3000 (1917) ...... 100 100-1 

Colombo Electric Tramways and Lighting, 5 рег cent. 1st 

Mo e Debenture Stock, R ee. 100 .. 101-103 

Cork Electric Tramway and Lighting Co., Ordinary ...... 10 154-144 
6 per cent. Cum. Pref. .......................... 10 16 
4 per cent. Debenture s 00 . 100-102 

Dublin United Tramwaye (1896), Ord., Nos. 1-60,000 ...... 10 .. 3154144 
6 per cent. Pref., Nos. within 1-60,0:0............ 10 E ER 
3. per cent. Mort. Debe., 1-5,000 Red. ............ 100 . 97 

Imperial Tramways, Ordinarĩ .- all 18-19 
6 per cent. Cum. Prermmnmn al .. 14-144 
4, per cent. Deb. Stock .......................... 100 .. 108-110 

Isle of Thanet Electric Tramways and Lighting, 5 per c. 

Cum. Pref., Nos. 30,001-60,000 ........................ 5 .. 21-23 
—— — 4 per cent. lst Mt. Db. Stock, Red. .............. 100 85-88 
Kidderminster and District Lighting and Traction, Pref... 5 y 
London United Trys. (1901), 5 per cent. Cum. Pref......... 10 .. 10. 01 
— — 4 per cent. lst Mt. Db. Stock, Red. .............. 00 .. 1001 
Madras Elec. Trams. (1904), 5 per cent. Deb. Stk, Rd. .... 100 .. 103.105 
Metropolitan Elec. Trams., Defd., 1,000,001-1,314,016 ... 1 7/32-3/32 
—— — 5 per cent. Cum. Pref., 500,001-1,000,000.......... L s 1-1 1/16 
44 per cent. Deb. Stock, Бөй.................... . 100 .. 106-108 

Milwaukee Klectric Rail and light, о cent, 30-yr Cons. 

Mort. Bonds, 1926, 1-5,500 and 7,001-8,000............ 4000 .. 104-108 

Montreal Street Rail., Sterling 5 per cent. (Mort.) Deb., 

%)); v ĩ EE REA ee .. 101-104 
— — Sterling 44 per cent. Deb., 1922, 601-2,000 ........ .. 100-104 
New General Traction, 6 per cent, Cum. Pref., 1-10,000 and 
eien, ioca tei ca REL E CO e S 5 .. 3-14 

Oldham, Ashton, and Hyde Tramway. Ordinary .......... 10 .. 12 
5 per cent. Cum. Pref. .......................... 10 .. 94.157 

Perth Elec. Tramways (W. A.), 5 per cent. 1 Mrt. Deb. Sk... 100 .. 104-1 

Potteries Electric Traction, Ordinary, 20, 001-40, O00. 10 .. 8394 

per cent. Cum. Pref., 1-20,000 e 10 94-10 
44 per cent. Debenture Stock ............. соза 100 .. 101-103 ха 
South 0000 Electric Traction and Power Company i 
(000 Ordinary .............................. : 1 
£101,142 6 per cent. Preference .................. E ss 1 
—— — £597,170 44 per cent. Debenture Stock ........ 100 p.c. .. 100 p. c. 
Electric Railways.— 

Central London, Ordinary ............. FTC .. 100 93-96 

4 рег oent. Pref. ................................ 100 .. 101-105 
— 4, i deferred .......... (ades eps ssa . 100 .. 85-88 
—— 4 p.c. Deb. Stock (Prov. Script Certs., fully paid).. 100 .. 110-114 
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Name. gi Last price. Name, rr Laat price. 
£ £ 
City and South London, Consolidated Ordinary .......... 100 45-47 Telephones.— g g 
q per cent. Debenture Stock .................... 100 105-108 
5 per cent. Pref. Stock ll. 100 119.121 National Telephone, Preferred................... ꝙ . 100 . 111-12 
— n » ээ d в» эв оа 100 117-120 Deferred Stock ................................. 100 108-110 
— 5 . RENEE РАЕС КАРОНЕ 100 114-116 —— — 6 per cent. Cum. First Prein. 10 .. 15-15 
Liverpool Overhead, 8 per cent. Pret. .................... 10 10-104 ——— 6 per cent. Cum. Second Prein eee 10 .. 11 
— —— Ordinary, 1-50,000................................ 10 24 —— $ per cent. Non. Cum. Third Prell. 5 .. 
4 рег cent Mortgage Debentures, Red., 1-1,700., — —— 34 per cent. Deb. Stock, Rede. . 100 .. 
Underground Electric Railways of London, 5 per cent. — 4 per cent. Deb. Stock, Rede.... 100 .. 104-106 
Profit-Sharing Secured Notes ........................ — 99100 Oriental Telephone and Electric Company ................ 1.3. di 
Waterloo and City, Ordinary ............................ 100 94-97 — 6 per cent. Cum. Pref. .......................... 1 1 3/16-1 5/16 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Traffic Returns for Increase or Miles of A for past year. 
week. decreasé. single track coounta for year ба 
Line. = 08099: рег 
Current 1905 Total | P. C il Р Cer | Maile ot | mite 
; u ota assengers | Car miles | Pas- | Car ө, 
Ending | 1905. | 1904. | Week. year. 1904. | Ending recelpts| carried. run. s'nger mile. | track. 
: & t 2 d. d. £ , 
Aberdeen Corporation .......... Nov. 25 1,172 | 1,059 | + 75) — 1.4534] 254 | 203 May 51| 64,071 | 15,530,351 | 1,379,723 088 |1114 | 2,512 | 6:45 
Ayr Corporation ................ " 178 185 — 7| — 8| 8 „ 19 14,328 | 3,316 380 | 355,945 1 971 | 1,830 | 516 
Barking Corporation............ — — — — = 13 — m — = x a А a - 
Birkenhead Corporation „ 25 900 874 |+ 25 — 7:8 |2353| 25, | March 31| 55,025 | 11,145,531 | 1,309,903 18 [1008 | 2,5380 603 
Birmingham Corporation ...... „ 25] 372) 321+ 6| — 2 2 „ 3117135 | 4,709,738 | 265,525 | 85 [145 | 8,866 | — 
Blackburn Corporation ........ „ 22 867 70? | 4- 159 24 24 „ 25 48,875 | 8,661,720 "955 |135 1189 | 2,036 | 7-44 
Blackpool Corporation 2 540 50 |- 10 — 174 17, "NE E = = TE e 22 = 
Blackpool-Kleetwood Trams... 25] 152 170 — 18 — 164 | 164| Dec. 5. 31.846 2.325.677 | 579254 328 |1519 | — 727 
Bolton Corporation.. » 25 1,727 | 1576 | + 151 — 40 | 38 | March 31, 95 765 | 20,225,196 | 2,161,139 |113 |1063 | 2,394 | 6-14 
Bournemouth Corporation ...... » 22 1121 742 | + 332 — 16 82 16 82 „ 31| 55,276 | 10,058,288 | 1,121,623 32 |1183 | 3,226 | 7-19 
Bradford Corporation .......... „ 25| 3887 | 3241 | + 639| + 6,321 | 96 77 „  91/|230.085 | 47,108,000 | 5,053.392 | 1°172 10 927 2,596 | — 
Brighton Corporation .......... » 95 719 669 | + 90 + 432 9 9 „ ЭЦ 50,333 | 11,321,160 | 1 152,828 06 [1048 | 2,914:8| 8014 
Bristol Tramway Company...... » 24) 4.510 | 4,353 |- 14 — 514 | 51 Dec. 31/259,799 | 45,312,373 | 6,127,135 = | = 25, = 
Burnley Corporation „ 25 1,04 912 | 4 122 == 10 60 | 10 March3| — — — 1:32 1056 768 | 818 
Burton Corporation » 26 237 248 |— 11| - 1,349 8 8t „ 31 17.950 | 3,878 269 454,082 107 | 921 | 2,068 | 676 
Cardiff Corporation ............ „ 25 1681 | 1704 — 25 4 19 | 25 — „  31/112,209 | 24,134,363 | 2,770,049 |112 |972 | 3,782 | 944 
Carlisle Tramways Company ....| , 25 151 16l |- 10|- 615, 85| 85) рес. 31| 10,713 | 2,935,002 359,756 — |714 — |618 
Central London Railway ........ „ 25| 7,206 | 7,229 |- 23 — £63 6 6 „  91|547,588 | 44,875,547 | 1,281,214 |186 |6510 | 57,931 [35.80 
City and South London Rallway.| ., 26 5275 | $351|— 19|+ 203 61 6i „ 510 — = — —-|- — — 
Colchester Corporation ........ — — — - = 7 7 жй = A = = S i 
Cork E. T. and L. Company.. , #5] 385 33 |+ 2) + 63 154 154 » 31| 24,895 | 5,814,376 | 882,256 |101 |663| — | 469 
Darwen Corporation ............ — — — — = 7 7 March 31 — aS sa tili 156 IN bs 
Dover Corporation.. Oct. 2' 2^9 188 |+ 7 — 44 4 31| 11,250 | 2,853,200 281,343 94 | 949 500 | — 
Dublin and Lucan Electric Бу... Nov. 21 8³ 79 T 4|- 20% 63| 62 Bec. 3 6,58 402511 | 1078 |379 1578 Ert im 
Dom "E EHE Recte Mes ) „ 24| 4,297 | 406 |+ 271 — 898 | 47 | 46 „ 91/267,489 | 59,050,949 | 7,077,372 |123 | 907 | 6,691 | 555 
Dundee City Tramways .. ..... „ 22| 869 788 | + 91) + 1,67 | 21 | 25 May 15| 44,695 | 1',611,525 | 933.005 | -90 (1-29 | 1,9413 | 715 
Kast Ham Corporation.......... » 29 712 547 | + 16: — 23 25 | March 31| 36,652 ,689, 863,816 64 |1018 | 2,904 | 6-79 
Glasgow Corporation...........- „ 25 14,637 | 12,770 | 41,867 | + 19,719^| 1443 | 143 May 310756, 480 |195,767,519 7,915, 595 — |012| — - 
Gloucester Corporation ........ — — — — = 9 54 = = psc RR x bor = EH 
Halifax Corporation ............ — — = — — 354 | 33 [ March 31| 74,019 | 17,849,642 | 1,540,707 — {11°53 085 | 856 
Huddersfield Corporation ...... » 25| 1,28€ | 1,105 | + 185] + 1,713 | 35 35 „ 31 69, 12,838,150 | 1,666,262 124 | 9-71 1855 P 
Hull Corporation .............. „ 25 2,105 | 2,042 |+ 62| + 628 | 27 eb „ 51/112,651 | 27,102,921 | 2,910,693 |1 9 29 — |542 
Шога Corporation .......... n — — — = — | 105 » 510 — — — — — — == 
Ilkeston Corporation............ „ 22 95 97 — 2 — 815 — 9 = = = = ae 2 A m 
Kirkcaldy Corporation .......... Oct. 18 185 208 — 2 — 71 74 May 15| 12,201 | 3,632,855 432,336 775 |6519| — | 7-649 
Leeds Corporation .............. Nov. 25| 5,438 | 490 | + 468 — 89 89 | March 25/298,235 | 64,223,656 | 7,121,058 | 1:10 |1002 | 3,351 | — 
Leicester Corporation .......... „ 25 1,863 | 1,532 | + 33 — 42 — Dec. 51| 26,011 | 12,039,252 ,229, 9-79 ve 482 
Liverpool Corporation .......... » 18| 99:7 | 10,075 — 143 — 103 | 103 „ 51,547,625 |116,642,663 |12.166,419 z = ES = 
Liverpool Overhead Railway... ,, 16 1,401 | 1,426 |- 25 - 1,467А 6:57 | 657| June 30 81,302 | 11,171,865 | 1,024,275 — — == 
London County Council ........ „ 18| 13,416 | 12,023 | +1,393 | +68,815 | — = — — = ix T = = 
Lowestoft Corporation .......... „ 25 131 130 | + — 6 55 | Sept. 30 14,511 | 3,128,867 359,435 108 | 968 | 2, 6:48 
Maidstone Corporation ........ „ 23 75 91 — 16 — 2 — 4.740 850.121 112.227 /|135 1015 2,370 | — 
Manchester Corporation ........ „ 25 11957 | 10,420 | +1,637 718.033 | 149 | 1314 | March 31/631,956 125, 900.875 14, 128,124 |119 |1075 | 4, 6-98 
Metropolitan District Railway ..! ,, 26! 8,088 ! 7,451 | + Si + 2410 | 21 Жы = Ден Pus sa D en = = 
| 
Metropolitan Railway .......... „ 26 17,275 | 16,866 |+ 49 + 1,520 | 703 — - | x. = - e E E 
Nelson Corporation ............ » ?9 115 71+ | + 435 | — 23 „ 51 6,159 | 1,992,647 206.358 82 |714 | 2239 | — 
Newcastle-on-Tyne Corporation. „, 25| 3,245 | 3,487 — 212' + 2,012 | 50 45 ee 43,069,954 | 4,526,152. 107 10:98 | 3,957 | 701 
Newport (Mon.) Corporation. — s = — — 32 32 a = =e 7 27 22 - 
Oldbam Corporation nom „ 26| 1525 | 1278 | + 245 414,982 | — 3 " 25 65,553 | 13,466,245 | 1,503,740 |116 [10-45 | 1,8866 | — 
Portsmouth Corporation ........ „ 25 1,321 | 1,223 | + 92 + 1,020 | — 29 „ 31 95,702 | 19,625,323 197,499 |117 1195 m ES 
Reading Corporation............ „ 16 579 5:6 | + 13 — 480 — 354 „ 310 — — — — = zum = 
Rochdale Corporation .......... » 25 790 $ + 415419, 161 64 44 „ ЗІ 14,881 | 2 837,110 386517 124 | 9°24 | 1,102 792 
Rotherham Corporation ........ » 9 554 497 |+ 37 — 94 73 „ 51) 25,569 | § 251,472 595,054 107 | 953 612 | 749 
Salford Corporation ............ „ 27| 4,337 | 3,222 41,015 + 8,093 | 703; — „ 31/214,111 | 39,213,560 | 4,884,590 | 128 |10:29 e 
Scarborough Tramways Co. — — — — — = 44 = — RE Gk — — Bg 
Sheffield Corporation .......... „ 20 4,703 | 4,091 |+ 609 + 8181 652 524 » 29,230,565 | 63,952 285 | 6,049 899 | -903 |9543] 3,653 | 6477 
‘Southampton Corporation ...... » 22 775 736 |- zlj- 507 — 18 ii B 49,565 | 9,294,771 | 1,108,569 |1:27 11 02 — |785 
‘Southend-on-Sea Corporation. — — — — — — 9 „ 1 — = = = — = = 
Stockport Corporation „ 29 t9 408 | + 282 — — | 10 e a A: = m A Moa 25 = 
Sunderland Corporation ........ „ 26| 1,11% | 1,063 |+ 55 + 1,415 | £0 20 „ 51 69,858 | 15,364,463 | 1,495,685 1 004 10:36 e 6°37 
Swindon Corporation .......... „ 148 142 66 — — 44 „ 51| 4,957 | 1,515,757 | 102,751 |087 |1153 | 1,371 
Wallasey U. D. CO. „ 25 452 585 |+ 67) + 777 11:85 |105 „ 31 38,768 | 7,412,881 778,851 1130 1194 | 5,271 | 754 
Warrington Corporation ........ — — — — — 71 — „ 31 17,057 | 4,418,225 403,363 — | 9:85 = 6:55 
West Ham Corporation ........ „ @5| 1,670 971 | 4- 699 — 46 | 862 „ 31 — 15.773.742 | 1,237,165 ЧИЕ = = 
Wolverhampton Corporation.. „ 22 697 — — — — 74 „ 31 36,757 .666, 809,508 — |10:898 
* Including steam trains. f And 88 miles of interlacing track, a Train mile. b Per mile of single track. ÀHalf.years figures, 
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NOTES, 


Nottingham Guild —Mr. G. Preece, of Manchester, 
bas promised to read a paper on “Electric Cables’ before 
the members of the Nottingham Guild of Mechanical and 
Electrical Engineers. The chair will be taken by Mr. H. 
Talbot (city electrical engineer). Among the papers arranged 
for the session is one on “Iron Manufacture” by Mr. J. 
Crawford, while other members of the guild have promised 
to contribute papers. The annual dinner will take place on 
March 13, 1906. 


Milan Exhibition —At a recent meeting of the British 
section of this exhibition the following gentlemen were 
elected on the commission: the Right Hon. the Earl of 
Glasgow, G.C.M.G., Sir Philip Watts (the Admiralty), 
Sir Alexander Binnie, Sir Thomas Wardle (Leek), and 
representatives of the Manchester Society of Engineers, 
the Iron and Steel Institute, and the British Chamber of 
Commerce for Italy (Genoa) The commission have 
appointed “Executive” and “Juries” Committees, and 
approved the Finance Committee previously formed. 


Physical Society.— An exhibition of electrical, optical, 
and other physical apparatus will be held next Friday 
evening, Deo. 15, from 7 to 10 p.m., at the Royal College 
of Science, Exhibition-road, South Kensington. The meet- 
ing was originally arranged to take place this evening, but 
has been cancelled. Among the firms exhibiting apparatus 
will be Messrs. Crompton and Co., Messrs. Elliott Bros., 
Messrs. Everett, Edgcumbe, and Co., Messrs. James 
Pitkin and Co., Messrs. Nalder Bros. and Thompson, and 
others. Admission will be by tickets only, which may be 
obtained through apy of the Fellows of the society. 


New York Electrical Society.—The centenary of 
the birth of Benjamin Franklin (Jan. 17, 1906) is to be 
celebrated with much distinction in the United States. 
Owing to the number of functions on hand for the evening 
of that day, the New York Electrical Society (the oldest 
electrical society in America) has decided to hold its 
" Franklin Night" on the 16th. Mr. Marconi has 
expressed his desire to render his tribute to the 
memory of the great electrical inventor, and his address 
has, therefore, been fixed for that evening. The occasion 
should be of great interest, in view of the recent progress 
made in wireless methods in America. 


Iron and Steel Institute —The council have arranged 
that the annual general meoting of the institute shall be 
held in London on May 10 and 11, 1906. In place of the 
usual autumn meeting, a joint meeting with the American 
Institute of Mining Engineers will be held in London on 
July 23 to 28. It is intended during the week following 
to give the American visitors an opportunity of seeing 
some of the ironmaking districts. It is anticipated that 
the visiting party will include many of the leading iron- 
masters who entertained the Iron and Steel Institute in 
America in 1890 and 1904. The Lord Mayor of London 
has kindly consented to act as chairman of the London 
Reception Committee, and to give an evening reception at 
the Mansion House. 


Siamese Tramway System.—On the occasion of 
the opening of this system, which took place in October 
last by his Majesty the King of Slam, the directors pre- 
sented an address to his Majesty in which were given 
details of the work carried out, The overhead wire system 
has been adopted, with two trolley wires, on one of which 
runs the up car and on the other the down car. By the 
introduction of this feature the directors hope that wear 
and wear will be greatly reduced, and the possibility of 
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breakdown and stoppage of traffic removed. The power 
station is fitted with the most modern plant, amply suffi- 
cient to deal with all the traffic that can come upon the 
line. The total length of the track is about 19°10 km., 
and has occupied 18 months in construction. · 


Witham Railway Disaster.—Licut.-Colonel von 
Donop's report to the Board of Trade on the disaster 
which occurred on the Great Eastern Railway on Sept. 1 
states that the cause was not any defect in the rolling- 
stock. Though the findings of the inquiry do not call for 
any special observations on our part, we think that the 
concluding sentence of the report is worthy of special 
attention. One of the carriages was destroyed by fire 
owing to the ignition of gas in the cylinder underneath the 
framework, and this occurrence, says the report, points to 
the desirability of adopting some other source of illumina- 
tion, probably electricity.” The disastrous consequences of 
an accident cannot be but seriously aggravated when to it 
are added the horrors of fire, and, as a necessary precaution, 
the system of lighting by gas must yield to the safer system 
of electric lighting. 


Teltow Canal,—tElectric traction on the Teltow 
canal, which is one of the principal canals in Germany, 
is about to be applied on a large scale, in accordance with 
а programme formerly decided ороп. It will be remem- 
bered that a number of experiments with different forms 
of tractors were made along the canal, and these showed 
that the electric system offered many practical advantages. 
A large central station for supplying the current has been 
erected, which contains a 400-h. p. dynamo and engine 
group and two large steam-turbine and dynamo sets of 
700 hp. each. The station is now prepared to furnish 
current. The extensive system of locks will first have an 
electric system for operating it. The rails for the electric 
locomotives have been laid along the canal in the eastern 
section between Grünau and Britz, on both banks. The 
overhead wires and the poles are being put in place, 20 
that it will not be long before the locomotives will be 
ready to haul the canal boats. 


Engineering Standards Committee.—This com- 
mittee, acting at the request of the Secretary of State for 
India, instructed the Locomotive Committee to consider the 
questions of the most suitable designs of locomotives for 
use on the railways of India and the standardisation of 
their component parts. The report of this committee, 
signed by Sir Douglas Fox, chairman, and Mr. Leslie S. 
Robertson, secretary, has just been issued, and contains & 
list of instructions to designers, based upon the findings of 
а conference of consulting engineers and locomotive builders. 
A number of plates are given describing the design of the 
proposed passenger engine and tender and goods engine 
and tender for the 5ft. 6in. gauge and metre gauge. The 
committee have also been requested to consider the 
advisability of standardising three more types of broad- 
gauge locomotives of a heavier class than those dealt with 
in the present report, and they are now giving their con- 
sideration to this request. The report may be obtained 
from the secretary, Mr. Leslie S. Robertson, at the offices 
of the committee, 28, Victoria-street, Westminster, S.W., 
at the price of 10s. 6d. net. 


Pacific Cable.—The present position of the negotia- 
tions in connection with the Pacific Cable indicates a dead- 
lock. At the Imperial Conference which was held in 
London four or five months ago a committee was appointed 
to see if a pooling arrangement with the Eastern Company 
was possible, on the understanding that the agreement 
with New South Wales, which is held to operate against 
the Imperial undertaking, is modified in some way. The 
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terms of the company were obtained and submitted to the 
Governments of the various countries concerned—namoly, 
Great Britain, Canada, Australia, and New Zealand. It is 
uaderstood that New Zealand has declared against any 
pooling arrangement, and so far the other Governments 
have taken no steps towards coming to an arrangement, 
Australia having not officially ratified in any way the 
action of Lord Jersey, its representative at the conference. 
There the matter rests, and at present there is little 
prospect of anything further being done. In the event 
of the positlon remaining unchanged by next month, the 
Pacific Cable Board, it is understood, proposes to open 
new Offices in Australia, thus coming into direct competition 
with the private concern. 


Obituary.— We regret torecord the death of Sir Henry 
Charles Fischer, C.M.G., late controller of telegraphs, which 
took place on Thuraday of last week at Southover, Bromley, 
Kent, in his seventy-third year. Sir Henry was born and 
educated in Germany, and in 1852 entered the Hanoverian 
Government telegraph service. He came to England in 
1856 and entered the service of the Electric and Inter- 
national Telegraph Company. At the transfer of the tele- 
gtaph to the State in 1870, he was deputed by the Post- 
master-General to organise the staff and other arrangements 
of the Central Telegraph Office of the General Post Office, 
and he was for many years controller of the department 
before his retirement in February, 1898 In 1877 he went 
to America with Sir William Preece, then engineer-in-chlef 
to the Telegraph Department, and they brought back with 
them the first pair of telephones. Another result of their 
visit was the introduction into this country of reading by 
sound as well as of quadruplex telegraphy, by moans of 
which four messages could be sent simultaneously over the 
same wire in opposite directions. In 1898, the year of his 
retirement, he received a knighthood, while decorations 
in recognition of his services were conferred upon him by 
various foreign monarchs. He also received the Diamond 
Jubilee medal in recognition of special services in connection 
with the arrangements for the transmission of Queen 
Victoria’s message to all parts of the world on Diamond 
Jubilee Day. Sir Henry was a director of the Eastern 
Telegraph Company. 

Indian Telegraphs.—The record of the Indian 
Telegraph Department for 1904-5 is very satisfactory from 
every point of view. The administration report announces 
that the receipts from all sources exceed those of the 
previous year, whilst the number of departmental offices 
has also considerably increased. Daring the year, 1,992 
miles of line and 15,419 miles of wire were added, making 
the length in all 61,684 miles of line and 227,419 miles of 
wire. It is of interest to learn from the report that com- 
munication by means of wireless telegraphy was established 
in October, 1904, between Diamond Island and Port Blair. 
The first two months were spent in erecting 150ft. masts 
and installing the oil-engines and dynamos at Diamond 
Island, Upper Island, and Port Blair—a distance approxi’ 
mately of 300 miles—on Feb. 10, 1905, since which date 
communication between those places was maintained 
regularly, with a few brief interruptions, to the end of the 
year. The installation is now workiog perfectly. The 
report further states that Wheatetone’s automatic apparatus 
was installed in the Mandalay office, raising the number of 
offices with this apparatus to 15, three of which are trans- 
lation offices only. Arrangements have practically been 
completed for fitting up new storage cella and motors in 
the Bombay central office, and for refitting the office with 
electric lights and fans to be operated by current supplied 
by the Brush Company. The installation in the Allahabad 
office of oil-engines, dynamos, and accumulator 'cells was 


commenced in March of this year, and has now been 
completed. The whole of the work of the department 
during the year was admirably carried out and gained 
approval. 

Books Received —We have received from Messrs. 
Archibald Constable and Co., London, a copy of Mr. J. D. 
Henry’s history of "Baku" (128. 6d. net) The author 
describes the origin, early history, progress, and condition 
of the Russian oil industry up to the time of the massacres 
in September. The book contains a mass of statistical, 
trade, and technical information of unquestionable value 
to oll men, and at the same time is sufficiently general in 
its scope to be of interest to all who are attempting to 
follow the sensational events at Baku and other parts of 
the Caucauses. Sir Boverton Redwood contributes an 
introductory note to the book, which contains numerous 
illustrations and a map of the oil fields.—“ Alternating 
Currents,” by Alfred Hay, D.Sc, M.LE.E. (Harper and 
Bros, London. 6s. net.) In this work Prof. Hay attempts 
to furnish a general account of the principles, construction, 
and use of alternating-current measuring instruments, 
generators, motors, and transforming machinery. Special 
attention is devoted to methods of testing. The book 
contains а large number of diagrams and a copious index} 
The Proceedings of the American Institate of Electrical 
Engineers (vol. xxiv., No. 11, November, 1905) contains 
a paper by Mr. N. J. Neall on the Performance of Light- 
ning Arresters on Transmission Lines" and a discussion 
on “ Air-Gap Flox in Induction Motors,”—The November 
issue of the Journal of the Chemical Society contains con- 
tributions by Dr. J. Wade on the Influence of Water and 
Alcohols of the Boiling Point of Esters,” and by Mr. 
Н. O. Jones on the ''Stereolsomerlsm of Substituted 
Ammonium Compounds," together with other papers and 
abstracts. 


Electric Brakes.—On many street railways it has 
been found that the hand-brake does noi satisfy all modern 
requirements, and the question arises as to the most efficient 
braking system with which it may be superseded. Some 
have advocated the adoption of electric brakes, whilet by 
others preference is shown for use of air-brakes. Advocates 
of these types took the opportunity of expressing their views 
as to the merits of their respective systems at the tenth 
annual meeting of the German Street and Interurban. 
Railway Association, when papers were read by Mr} 
Scholtes, manager of the Niirnberg Street Railway system, 
in favour of the use of electric brakes, and Mr. Bjorkegren, 
whose paper dealt with the subject of air-brakes. Mr. 
Scholtes pointed out that, as a result of several years’ 
experience, definite conclusions had been arrived at which 
proved the superiority of the electric brake. Statistics 
were produced which showed that in Germany 49 per cent. 
of the street cars were equipped with electric brakes, 
51 per cent. with hand-brakes, and 20 per cent. with alre 
brakes. Of the railway companies who expressed them- 
selves as opposed to electric brakes, it was found that the 
electrical equipments were not suited for electric braking, 
though the difficulty could be avoided by selecting apparatus 
of larger capacity. The maintenance charges of the electric 
brake per car per annum amount to £2. 10s. The cost of 
maintenance per car per annum of air-brakes for motorcar 
and trail car amounts to about £10. The first cost of the 
electric brake is even less than that of the air-brake, which 
is £4. bs. per car per annum. The average additional cose 
of a larger controller and more closely graduated resistances 
required by electric braking is about £14 for motorcars and 
£18 for trailers. As а result of extensive inquiries Mr. 
Scholtes has ascertained that the solenoid brake is now 
considered preferable to the disc type. 
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Electrolytic Oxidation of Hydrocarbons.—An 
abstract of the observations of Mr. Herbert Drake Law and 
Mr. F. Mollwo Perkin on the electrolytic oxidation of the 
benzene series is contained in the November issue of the 
Journal of the Chemical Sooiety. The chief product 
obtained by the oxidation of ethylbenzene in sulphuric 
acid solution containing acetone, using a current deneity at 
the anode of 1:5 amperes per square decimetre was phenyl- 
methyl carbinol; phenylethyl alcohol was also found in 
small quantity, and benzaldehyde made its appearance when 
the number of ampere-hours was more than sufficient to 
oxidise the whole of the hydrocarbon to alcohol. When 
oxidised under the same conditions, cymene gave rise to 
euminaldehyde and a mixture of mono- and di-hydric 
alcohols, The carbazone derived from the aldehyde was 
prepared ; it crystallises in pearly plates, melting and 
decomposing at 206deg. to 208deg. When cumene bolling 
at 155deg. to 158deg. was oxidised with an anode density 
of 1°66 amperes per square decimetre, a mixture of cumin- 
aldehyde and hydratropaldehyde and a mono- and a 
di-hydric alcohol was obtained. These experiments confirm 
the results of earlier experiments carried out with toluene 
and the xylenes, and indicate that certain groups, for 
example, the aldehyde group, are relatively stable when 
acted upon electrolytically. The protective action exerted 
by a negative group is illustrated by the oxidation of 
cymene, the isopropyl group not being attacked to any 
appreciable extent until the methyl group has been com- 
pletely converted into the aldehyde group. The conclusion 
is drawn that the active oxidising agent in the electrolysis 
of dilute acid and alkaline solutions is the hydroxyl group 
and not oxygen. Even in acid solution, in consequence of 
the greater mobility of the hydroxyl ions, there is a 
tendency for these to concentrate around the anode. 


Royal Institution.—A general monthly meeting of 
the members of the Royal Institution was held on Monday, 
Sir James Crichton-Browne, M.D., F.R.S. (treasurer and 
vice-president), in the chair. Lieut. E. P. C. Amphlett, 
Mr. F. Bailey, Mr. H. Behrens, Mr. J. Kennedy, Mr. J. N. 
Kerr, and Dr. E. M. Modi were elected members. The 
special thanks of the members were returned to Dr. Ludwig 
Mond, Ph. D., D. Sc., F. E. S., for his donation of £500 to the 
fund for the promotion of experimental research at low 
temperatures. It was announced from the chair that the 
managers had elected Prof. William Stirling, M.D., LL.D., 
D. Sc., Fallerian professor of physiology. The following 
are the lecture arrangements at the Royal Institution 
before Easter: a Christmas course of six illustrated 
lectures, adapted to a juvenile auditory, by Prof. H. H. 
Turner, on “Astronomy”; Prof. E. H. Parker, three 
lectures on “Impressions of Travel in China and 
the Far East"; Prof. William Stirling, six lectures 
on “ Physiology,” subject; Dr. J. E. Marr, three 
lectures on The Influence of Geology on Scenery 
(the Tyndall lectures); Rev. Canon Beeching, two 
lectures on “Shakespeare”; Mr. Benjamin Kidd, two 
lectures on The Significance of the Future in the Theory 
of Evolution"; Мг. Н. B. Irving, two lectures on The 
English Stage in the Eighteenth Century”; Mr. Francis 
Darwin, three lectures on The Physiology of Plants“; 
Prof. B. Hopkinson, three lectures on “ Internal-Combustion 
Engines” (with experimental illustrations); Mr. J. E. C. 
Bodley, two lectures on The Church in France”; Mr. 
J. W. Gordon, two lectures on Advances in Microscopy ” ; 
Mr. M. H. Spielmann, two lectures on George Frederick 
Watts as a Portrait Painter”; and Prof. J. J. Thomson, 
six lectures on The Corpuscular Theory of Matter." The 
Friday evening meetings will commence on Jan. 19, when 
Prof. J. J. Thomson will deliver a discourse on Some 


Applications of the Theory of Electric Discharge to 
Spectroscopy.” Succeeding discourses will probably be 
given by Prof. S. P. Thompson, Mr. H. F. Newall, Mr. 
W. C. D. Whetham, Dr. R. Caton, Dr. Hutohison, Sir 
Andrew Noble, Bart., Prof. P. Zeeman, Mr. W. B. Hardy, 
and other gentlemen. 


Society of Arts.—The second of a series of four Cantor 
lectures оп The Measurement of High-Frequency Currents 
and Electric Waves," by Dr. J. A. Fleming, F. R. S., was 
delivered at the society’s rooms on Monday, Dec. 4. The 
lecturer said he had lately been considering a new method 
of representing and delineating an oscillatory spark. A 
number of photographs had been taken by that method, 
which showed the details of the oscillatory discharge. 
One of the points to be noted in connection with the 
subject, which had an important bearing on wireless 
telegraphy, was the “decrement,” which expressed the 
rate at which the oscillations in a circuit died away. 
For all practical purposes the oscillatione might be con- 
sidered to be concluded when the amplitude of the oscilla- 
tions had fallen to 1 per cent. of the initial valoe. Another 
important factor was the damping factor —i. e., the ratio of 
the resistance to twice the inductance of the circuit. In an 
ordinary Marconi aerial oscillations were damped out so 
completely that they died away at about 20, whereas in 
other circuits there might be hundreds of oscillations. He 
and other investigators had used a hot-wire ammeter for 
measuring currents and trains of oscillations whose mean 
square value ranged from 4 ampere up to 15 to 20 amperes. 
For measuring still smaller high-frequency currents a satis- 
factory method had been designed by Duddell. It was 
also necessary to investigate the spark voltage. When this 
final factor was ascertained it was then possible to work 
out accurately the details of the discharge of a condenser. 
Turning to the consideration of methods of determining 
decrement, Dr, Fleming said it was necessary to distinguish 
between the radiation and the resistance decrement. In 
the case of wireless telegraphy, the damping of the oscilla- 
tions was primarily due to the radiation decrement. The 
subject of determining decrement had been studied by 
Rutherford and Bjerknes, and a method adopted by Drude 
capable of application to both open and closed circuits, was 
based upon the use of a resonance curve. These investiga- 
tions had a great bearing on the efficiency of a Marconi 
aerial. The problem in connection with the efficiency of a 
wireless telegraphy transmitter was to find an improved 
method of charging. He was inclined to believe that the 
coil would be given up before long and superseded by some 
form of electrostatic instrument. At present there was a 
large dissipation of energy in the coil itself. 


Royal Society.—Following an old-established custom, 
the Royal Society met on St. Andrew's Day (Thursday, 
Nov. 30) to hold its anniversary meeting and to elect a 
president and council. Sir William Huggins delivered his 
valedictory address as president, which dealt largely with 
the influence which the discoveries of science had conferred 
upon the general life and thought of the world during the 
last 50 years. Some instructive and stimulating observa- 
tions were also made with reference to the place of science 
in general education. The president then proceeded to the 
award of the medals. The Copley medal was awarded to 
Prof. Dmitri Ivanovitch Mendeleeff, F. M. R S., for his con- 
tributions to chemical and physical science. A Royal 
medal was awarded to Prof. John Henry Poynting, F. R. S., 
on account of his researches in physical science, especially 
in connection with the law of gravitation and the theories 
of electro-dynamics and radiation. The other Royal medal 
was awarded to Prof. Charles Soott Sherrington, F. R. S, 
for his work on the central nervous system, especially in 
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relation to reflex action. The Davy medal was awarded 
to Prof. Albert Ladenburg on account of his researches 
in organic chemistry, especially in connection with the 
synthesis of natural alkaloids. The Hughes medal was 
awarded to Prof. Augusto Righi for his experimental 
researches in electrical science, including electric vibrations. 
Prof. Righi had been for many years a prominent and 
active worker in the sciences of light, electricity, and 
magnetism. He was the first to announce the very 
interesting and still imperfectly explalned phenomenon 
that the ultra-violet rays of the spectrum, when they fell 
on a piece of electrified metal, were capable of causing a 
discharge of that electricity. The following were elected 
to serve on the council for the ensuing year: president, 
Lord Rayleigh; treasurer, Alfred Bray Kempe, M. A.; 
secretaries, Prof. Joseph Larmor, D. So., and Sir Archibald 
Geikie; foreign secretary, Francis Darwin, M.A.; other 
members of the council—Shelford Bidwell, Sc.D, Sir T. 
Lauder Branton, M.D., Prof. J. Norman Collie, Ph.D., 
Prof. Wyndham R. Dunstan, M. A., Prof. John Bretland 
Farmer, M.A., Prof. Francis Gotch, D.Sc., Sidney Frederic 
Harmer, Sc. D., Sir William Huggins, K C. B., Prof. Edwin 
Ray Lankester, M. A, John Edward Marr, Sc. D., George 
Ballard Matthews, M. A., Hugh Frank Newall, M. A., Sir 
William Davidson Niven, K. C. B, Prof. John Perry, D. So., 
Prof. Ernest Henry Starling, M. D., and Prof. William 
Augustus Tilden, D. So. In the evening a banquet took 
place at the Hótel Métropole, where there wore assembled 
some of the most distingnished representatives of science, 
jurisprudence, and literature, and over which the new 
president (Lord Rayleigh) presided. 


High-Tension Lines,—The Missourl Power Company 
claim to nave operated a high-tension service of the highest 
voltage over the longest time. The length of the line 
extends from the company’s power station at Helena to 
Butte, Mont., a distance of over 65 miles, and during the 
past 2j years it has been continuously operating at 
55,000 volts. An inquiry into the operation of the system 
has been made by Mr. Chas. F. Scott, who, in the Electric 
Journal, asserts that the record of the plant for the year 
has been a remarkable suoceasfal one. The service is for 
24 hours a day, seven days a week, and the power delivered 
at Butte for mining and smelting operations shows a very 
high load factor. The success of this plant is proved by 
the present plans for extension. A new dam and power- 
house will be constructed a few miles below the Canyon 
Ferry plant. The old and new power-houses will be 
operated in parallel over the present lines to a new sub- 
atation at Butte, and an additional sub-station at Anaconda. 
The tranamission voltage will be increased to 70,000 volte, 
and the maximum distance of transmission will be approxi- 
mately 100 miles. The new power-house will contain three 
banks of raising transformers, each consisting of three 
2,000-kw. units. An important adjunot to the system will 
be a steam-turbine auxillary plant at Butte. During seasons 
of low water the steam plant will be used to supply power; 
at other seasons when water power is abundant, the limit 
of the amount of power transmitted is the capacity of the 
generators and transmission circuits, the turbo-generator 
wil be uncoupled from the turbines in order that they 
may run as idle synchronous motors for inoreasing the 
power factor of the current from the transmission 
lines. А brief description of the insulators and 
pole construction was communicated to the International 
Electrical Congress by Mr. M. H. Gery, jun. The line 
cables are composed of seven strands, and have an area of 
106,000 circular mils. They are carried along insulators 
mounted on cedar poles and fir cross-arms. The сговв- 
arms, braces, and pins are held in place by means of 


through bolts. The pins are prepared by being first dried 
and then tested in paraffin, until all moisture is removed. 
The glass sleeves are not fastened to the insulators, and 
merely rest on a shoulder of the pins. The circuits are 
transposed five times, making two complete turns between 
the generating station and the sub-station. The switching 
operations are such that the circuits may be operated either 
singly or in multiple. A telephone circuit is located on 
one of the lines, and gives gocd results in service. The 
poles are from 5510. to 75ft. in length, and the pole tops 
are from Qin. to 12in. in diameter. The poles are set 
from 6ft. to 8ft. in the ground, according to height, and 
the staudard spacing is 1 10ft., with a maximum spacing 
of 150ft. 


Traction Systems.—Traffic conditions ou electrically- 
equipped railways may be divided into three broad classes— 
viz., short-haul service, long-haul service, and grade work— 
and their inflaence on motor specifications was pointed out 
by Mr. A. H. Armstrong in a lecture at the Brooklyn 
Polytechnic Institute. In dealing with the relative values 
of the different types of railway motors, Mr. Armstrong 
said that the direct-current series motor, though satis- 
factory, was not as good as one specially desigaed to fulfil 
special conditions. The installation of the direct-current 
shunt motor might be warranted under conditions where 
its ability to return energy on down grades would be an 
important factor. The two important characteristics which 
the three-phase motor has in common with the direct- 
current motor are that it runs at constant speed and 
returns energy to the line. In general, however, the three- 
phase motor possesses qualities which under certain con- 
ditions make it preferable to the direct-current series 
motor. In certain classes of work the single - phase 
motor is a strong rival of the direct-current series 
motor. This rivalry is not due to superiority in 
design, performance, lesser cost, or weight, but because 
the first-mentioned motor effects certain fundamental 
changes that greatly reduce the cost of the distribution 
system and line. Mr. Armstrong mentioned another 
method of electric operation—namely, by motor-generators, 
which scheme allows the use of large induction or direct- 
current motors carried either on the locomotive or in a 
tender behind. A field for motor-generator operation has 
been opened up by the application of electricity on the 
ateam trunk lines, necessitating the employment of very 
heavy and bulky apparatas which cannot be placed under 
standard passenger cars. Mr. Armstrong then discussed 
hand, maltiple-anit, and alternating-current potential control 
systems. Hand control, he said, practically reaches its 
limit when a larger equipment than four 50-h.p. motors 
is used, malnly because the controller becomes too heavy 
and bulky for the car platforms. Hence for equipments 
above this capacity it is better to subdivide the control 
system, placing the main apparatus under the car, and 
to actuate the motors through a series of contactors, 
which may be electrically or pneumatically operated. 
Alternating-current potential control is becoming the 
recognised method of controlling single-phase railway 
motors, the speed depending upon the potential supplied. 
This method is very economical and simple, the speeds 
being varied by changing the connections of the car trans- 
former taps. For motor-generator work direct-current 
potential control is used. A typical speed time run, Mr. 
Armstrong said, can be considered in several different ways. 
Taking it up in its fundamental state, it consists of a period 
of acceleration, a certain amount of free running, and a 
period of braking. Given intervals must intervene between 
acceleration, running, and braking, and the all-day duty of 
the motor consists of a repetition of similar runs. 
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Electric Railways Theoretically and Practically Treated, By 
Sypnzy W. Asme B.8c., and J. D. Калу. D. Van Nostrand, 
New York; Archibald Oonstable ana Oo., London. Price, 
10s, 6d. net. 

We are afraid that thie book is not suitable for the 
English market. The publishers’ note practically confirms 
this when iv tells us that throughout the American ton = 
2,000Ib. is used instead of the Eoglish ton = 2, 240lb. Thus 
it happens that there must be hardly a single calcula- 
tion but requires translation. A man has not time 
in the ordinary way to have to worry out things thab 
are not foot-tons, or tons weight, or pounds per ton 
tractive effort in his own sense. Nor, again, do we 

with the authors as to the absence of “a modern text- 
book.” That may be so in America, but it does not hold in 

Europe. We also object to the use of J for C. The latter 

is almost universally used in this country, and it is time 

that notation and nomenclature used here be standardised. 

However, if it were not for the continual bother of translating 

from unfamiliar to familiar, there is much in this book that 

is excellent. 


Telegraphy: A Detailed Exposition of the Telegraph System 
of the British Post Omice, By T. E. Новевт, A. M. I. O. E. 
With 509 Illustrations. Whittaker and Oo., London. Prioe, 6s. 6d. 


The Times mentions the size in inches of, say, the covers 
of a book. Macaulay in some of his essays mentions 
dimensions, not from the flattering point of view, but 
otherwise. If, however, Macaulay had had this book 
before hím, probably the size as well as the contents would 
have in the flattering sense been pronounced prodigious— 
prodigious. Over 900 psges of good, solid, scientific, and 
practical matter. Evidently the book is understood to be 
so good that its circulation must be extraordinary, and 
from every point of view it deserves all the success that 
can come to it. We have often declaimed against 
examinations being made an end instead of a means. 


Of course, examinations are necessary, but as usually 


understood they are to be condemned absolutely. If 
a master requires a man to take any responsible position, 
he probably sees à man or men, and puts him or them 
through their facings to find out if they are competent 
to undertake the responsibility. The Post Office authorities 
hàve to do something of the kind with its would-be 
employés—hence its examinations. "This book is directly 
practical, and, carefully studied, wili fit anyone to face with 
equanimity the ordeal of showing his fitness for a position 
in the telegraphic service. At the same time, it is the best 
text-book we have seen for such as are studying for the 
City and Guilds Institute examinations. The book is 
excellently arranged, each chapter exhaustively dealing 
with its particular subject, the earlier chapters giving 
the information required to understand the later 
chapterr, which deal with more complicated pieces 
of apparatus. There is, of course, little new in the 
purely scientific work, but the whole value of the book 
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consists in the clear method of analysing and explaining 
apparatus, describing the functions of the detailed parts, 
and the exact work and value of the whole. Those of us who 
are familiar with the telegraphic work of the past half- 
century will not be surprised at the enormous collection of 
apparatus that Mr. Hubert has to describe, but to those 
who are merely outsiders it would be s revelation to 
examine the book. It is out of question to enter into 
detailed criticism—wherever we have tested the informa- 
tion it has not failed, even in such a detail as the use of 
karri (Australian hardwood) for oak in the cross-arms of 
poles. The description of apparatus is doubly clear by the 
extensive use of diagrame, which, again, are very good. 
Altogether the book is one which should be carefally 
studied, not only by those who would be but by those who 
are engaged in telegraphy. 


Mechanics for Engineers: А Text-Book of Intermediate 
Standard. By ARTHUR Morey, M. Sc., Senior Lecturer in 
Engineering in University Oollege, N«ttiogham. With 200 
Illustrations and Numerous Examples. Longmans, Green, and 
Co., London. Price, 4s net. 


If we were asked what was the ideal to be attained by a 
student in physics, we should probably reply, accuracy of 
measurement. All books on mechanical subjects treat of 
measurement, and that which assists the student to gain 
greater expertness and accuracy is the best. We should 
give Mr. Morley's book a high position among similar 
books, in that his definitions are exact, his descriptions 
accurate, and his examples numerous, and not so much 
of the catchy character in which some authors seem to 
delight. Students do not want training in mathematical 
conundrums, but in plain, straightforward work. When 
the conundrum comes, they form an exception to the rule, 
and must be tackled as exceptions. The aim of a good 
book is to assist the student to employ the information 
therein in his practical work, and not to make him a clever 
jaggler with figures. We commend this book from another 
point—*' the gravitational system of units has been adopted 
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in the English measures.” If а man is going to work in 
a shop, he is better if familiar with the tools and measures 
used in that shop, although some idealists may think he 
ought to know nothing about them, but about something 
else he is not likely to see or use in practice. Again, we 
commend the chapter on the elements of graphical statics. 
Many a man can solve a hard practical problem graphically 
that would be utterly at sea with any other method. Lastly, 
we are glad to find Messrs. Longmans have not yet descended 
tothe use of wood pulp psper, which is cheap and nasty, 
while their productions are of such high quality as will 
well stand the hard usage of student life. 


Elementary Electrical Calculations. A Book suitable for the 
Use of Firet and Second Year Students of Electrical Engineer- 
ing. Ву W. H. N. James, A. R. O. So. (Lond.), A. I. Z. E., 
Lecturer and Demonstrator in the Electrical Department of the 
Municipal School of Technology, Manchester, and D. L. Sa xps, 
Assistant Leoturer, et», as above. London: Longmans, Green, 
avd Oo. Price, 3s. 6d. net. 


A Guide to the Electrical Examinations. By FREDERIC Н. 
TAYLOR, A. M. I. KE. E., etc. London: Percival Marshall and Oo, 
Price, 1s. net. 

The first-named of these books is well worth the serious 
consideration of all students. The aim of all studentship 
is threefold—first, to gain ; secondly, to think ; thirdly, to 
utilise. The book of Mesers. James and Sands is an aid 
to the second and third phase of studentship. In the 
first place, it systematises the thoughts which should be 
evolved during the course of teaching, and, secondly, it 
shows how the information gained can be utilised. A 
atudent may think he knows, but he is not equipped for 
practical life till he can prove that he knows—that is, 
till he can solve the problems that arise for solution in 
all practical work. What Messrs. James and Sand do 
is this: first give the moral derived from the teachers 
or the text-book preaching, then give а large 
number of practical examples to test the student in 
the d of the moral. The method they use 
is to clearly explain the unite used in science and in 
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practice, then to explain the moral, or, better, the 
equation by references direct or by indirect analogies 
that may prove forcible illustrations. Thus, hydraulic 
analogies are largely used. Altogether, the book with its 
explanations, its worked examples, and its large number of 
-questions for the student to test his powers upon is one 
that ought to commend itself wherever a student or 
students exiat. A book of this kind to be of service must 
azcord with the general run of text-books, which, to say 
the least, are very defective, in that they make much of 
arrangements that really have been explained otherwise. 
What is a shunt but a conductor in parallel with another 
conductor, and what is one conductor in parallel with 
another but a way of increasing the area of a conductor over 
а certain length? However, these are matters for text-books. 
Given the ordinary books as they are, we cau hardly 
conceive a better set of notes and examples than has been 
furnished by Messrs. James and Sands, and the book, like 
all Messrs. Longmans’ publications, is excellently illustrated 
and printed. 

The little treatise of Mr. Taylor is in a different class, 
dealing with a different subject. It is intended to give 
information and hints as to examinations. Hence it tells 
us of certain examinations—what they are, how conducted 
and the preparations required; then giving hints or 
practical examples as to the working of the examination 
papers. The aid thus given is of great use when the 
student is entirely self-taught and cannot get the assistance 
of a master, otherwise the information is of a kind that 
‘can at any rate partly be better given orally. 
answers to questions are good. 


‘The Law and Practice relating to Patents, Trade Marks, and 
Designs. By Davip FuLTON, Barrister-at-Law. Jordan and 
Sons, Limi Third edition. 

The third edition of the above work, which has recently 
appeared, maintains the same high standard of practical 
utility which characterised the previous editions. The 
work is divided into three parte—Part I. dealing with 


The sample 


patents, Part II. with trade marke, and Part III. with 
copyright in designs. The statutes between 1885 and 1902 
have been codified and consolidated, and any alteration in 
the earlier Acts is shown in the text by the use of different 
type—an arrangement which will commend itself to the 
practitioner by reason of the fact that it will save him 
considerable time and labour. A similar course has been 
adopted with regard to the new rules. The work seems 
to have been very carefully revised since the second edition 
appeared, and, so far as we have been able to ascertain, no 
case of importance has been omitted. Although the book 
is by no means bulky, the index, one of the most important 
parts of a work of this nature, contains no less than 120 
pages, and is divided into three parts to correspond with 
the three divisions of the subject-matter. The only improve- 
ment we can suggest 1s that in future editions the author 
should give all the references to a case, instead of one only, 
as practitioners may not be all possessed of the report 
cited. 
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Education Oommittse, Mauchester; Leoturer and Iostruotor in 
Practioal Wiring at the Manicipal School of Technology. Man- 
chester. Harper and Bros,, 45, Albemarle-street, W. Price, 5s. net. 


This little book, as its title indicates, is a practical 
treatise on electric wiring, a subject which in the past has 
not always been given that serious attention which its 
importance warrants. The difference between good and 
bad wiring is the margin which separates perfect safety 
from constant danger. To borrow a phrase: Bad work- 
manship cannot be redeemed by the use of good materials, 
but good workmanship can to a great extent redeem 
inferior material.” Good workmanship and material 
should, therefore, be inseparable. Then, as the author 
points out, the use of higher pressures than formerly, 
with the correspondingly increased fire risks incurred 
by bad workmanship, make it imperative that the 
wireman of to-day should be a really skilled workman. 
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Further he must, especially if he desires to take charge 
of a job, possess a good general knowledge of practical 
wiring, have a more than nodding acquaintance with the 
internal arrangement of buildings and their construction, 
and be well up in the various rules issued by the fire 
insurance companies, the Institution of Electrical Engineers, 
aud the supply companies in his immediate neighbourhood. 

Unfortunately, in wiring installations the work that 
really matters is nearly always concealed from view. 
Wood casing and steel conduits are cloaks for weak spots. 
But it cannot be expected that wiremen will be infallible 
if their foremen are not themselves sufficiently alive to the 
importance of good workmanship. True, there are many 
wiring contractors who know their business and can be 
relied upon, but it is equally certain that thia branch of 
electrical engineering still lends itself to the display of 
crass ignorance of the fundamental rules for safe work. 
The book which we have before us is well calculated to 
raise the general level of wiring work. It is suitable alike 
for foremen, wiremen, studente, and for all those who wish to 
acquire a practical knowledge of wiring, jointing, and fitting 
for the installation of the electric light. The series of 
suggestions which it contains are based upon practical 
experience extending over some 17 years, being accom- 
panied by plain instructions and diagrams for carry- 
ing them out. Chapters I. to IX. inclusive cover the 
whole range of work falling to the wireman’s lot to 
execute, those on jointing and the insulation of joints 
belng especially noteworthy. The remaining chapters 
should be of great use to architects and others practically 
concerned with electrical installations. They include a 
specification fora complete installation of electric lighting, 
and a description of the installation, with plans and 
sections of the building, ete. To conclude, “ Practical 
Electric Wiring” is a book we can confidently recom- 
mend. It contains a mass of useful information which we 
do not remember having previously seen given in the 
same lucid manner. 


National Engineering and Trade Lectures. Edited by Вах, Н. 
Morcan. Vol. III. : '' British Progress in Gasworks Plant and 
Machinery,” by О. E. Brackenbury, A M. I. O. E., ete Illustrated. 
London: Archibald Oonstable and Oo., Limited. Price, 6s, net. 

In these days when some local authorities are inclined to 
revert to gas as a street illuminant, and when gas interests 
are thus made jubilant, it behoves every responsible 
electrical engineer to keep himself thoroughly acquainted 
with the progress made in all that concerns gas. Electrical 
engineers must not imagine that their library is complete 

if it contains only works upon their own subject ; it 

_ should contain whatever gives them information upon 

competing subjects, and in this book on gas they 

will find the latest information on the present position of 
gas production and the appliances used therein. The best 
and the most recent appliances for production this book 
describes and illustrates, but it does not deal to any extent, 
if at all, with that important matter—usage. It is not so 
much how produced as how used that interests electricals, 
and the most modern types of burners, their peculiarities 
and their efficiencies, is what the electrical engineer wants 
to know. Gas has gone ahead in its burning; electricity 

has not progreesed quite so rapidly, and no doubt a 

glamour has been thrown around gas which acts upon the 

consumer to tho advantage of gas. 


The Use and Care of Chains for Lifting and Hauling. HENRY 
ADAMS, M. I OC. E., M. I. Mech. E. Second edition, 1s. 60, Queen 
Viotoria - street. 

This is the second edition of a paper which was first read 
st a meeting of the Civil and Mechanical Engineering 
Society in April, 1887. The author is an expert on chain 
work, and when the Home Office recently prepared a series 
of draft regulations for docks and wharves mueh opposition 
was aroused, and he was called in to give the authorities the 
benefit of hislong practical experience inconnection with dock 
machinery and cranes, with the result that the regulations 
finally issued were considerably modified, and the dock 
owners relieved from what would have been onerous 
restrictions upon the carrying out of their work, particu- 


larly as regarded the testing of their chains and machinery. | 


New Electrical Handbooks. 
ALTERNATING CURRENTS: 


Their Theory, Generation, and Transformation. | 


By ALFRED HAY, D. Sc., M. I. E. E. 


Demy 8vo 178 Illustrations. 307 pages. Prioe 65. net; 


post free 6s. 4d. 

CONTENTS. —Theory of Single-Phase and Polypbase Currente—Theory of 
the Wattmeter — Measuring Inscruments—Alternators. Transformers, and 
Induction Motors—Synchronous Motors and Parallel Running—Regulation 
of Alternators and Transformers—Testing of Alternators and Transformers— 
Theory of Induction Motors and Circie Diagram—Testing of Induction 
Motors—Induction Generators and Rpeed Control of Induction Motors— 
Rotary Converters—Com pensated Induction Motors and Compounded Alter- 
nators —Single-Phase Commutator Motors. 


PRACTICAL ELECTRIC WIRING 


for Lighting Installations. 


By CHARLES C. METCALFE, A. M. I. E. E., 
Electrical Engineer to the Education Committee, Manchester. 
Demy 8vo. With over 130 Illustrations from Original Draw- 
ings and Photographs. 5s.net; post free 5s. 4d. 


Special Cbapters are devoted to:—Fitting and General Arrangement— 
Tools—Accessoriles—Systems— Wires and Cables—Joints—Flexible Conduc- 
tors—Insulation of Jointe—Plans and schedule—Specification—Installation. 


ELECTRIC TRACTION. 


By ROBERT H. SMITH, 
Assoc. M. I. C. E.; M. I. Mech E.; M. I. B. E.; М.Г. and St. I. Whit. Schol. 


Demy 8vo. 465 pp. 347 Illustrations. 9s. net; 
post free 9s. 6d. 


— 


An up-to-date and authoritative work upon Electric Traction in all its 
aspects. The dynamic and constructional princip!es are dealt with in detail, 


and are mainly based upon examples already existing or actually under con- 
struction. The author emphasises the consideration of economic conditions 


and commercial results as aspects which call for more study than they 


generally receive, and supplies copious data from authoritative sources. 


ELECTRICAL ENGINEERINC. 


By E. ROSENBERG. 
Translated by W. W. HALDANE GEB. A. M. I. E. F., of the Manchester 
School of Technology, and CARL KINZBRUNNER, A. M. I. E Е. 


Demy 8vo. Profusely Illustrated. 6s. 


A comprehensive Text-book for ali who desire a knowledge of the chief 


principles of the subject. It comprises, besides the fundamental phenomena 


of the electric current, dynamos and motors for continuous, alternating, and 
three-phase current, accumulators and their apparatus, measuring Instru- 


ments, electric lighting, alternating-current engineering, and polyphase work. 


STARTERS AND REGULATORS 
for Electric Motors and Cenerators : 


Theory, Construction & Connection. 


By RUDOLF KRAUSE. 


Translated by C. KINZBRUNNER, A. M. I. E. E., and N. WEST, A. I. E. Z., 
of the Manchester School of Technology. 


Demy 8vo. Profusely Illus. 46. 6d. net; 4s.10d. post free. 


Special Chapters are devoted to :—The Conduction of Electric Currents— 
Circuit Breakers and Circuit Breaking —Theory of Starters— Mechanical Con- 
struction of Starters—Calculation of Regulatiag Resistances for Generators 
and 
and Motors. 


TESTING OF CONTINUOUS-CURRENT 


Machines in Laboratories and Test-Rooms. 


By C. KINZBRUNNER, A.M.I.E.E. 
Demy 8vo. Profusely Illus. Price 6s. net; 6s. 4d. post free. 


Special Chapters are devoted to :—Resistance Measurement —Measure of 
Temperatures—Insulation Measurements— Measurement of Speed—No-Load 
Characteristics—Load Characteristics—Magnetic Measurements—Efficiency 
Separation of Losses— Practical Testing ot Continuous-Current Machines. 


THE DISEASES OF ELECTRIC MACHINERY : 


Their Symptoms, Causes, and Remedy. 


By C. KINZBRUNNER, A.M.I.B.E. 
Limp Cloth. Price 1s. 6d. net; 1s. 8d. post free. 


No advanced knowledge of Electric Machines is assumed, and Spe H 
Chapters are devoted to :—Sparking—Excessive Heating—Dynamo Falls to 
Generate—Motor Fails to Start—Speed of Motor too High or too Low— 
Noise—Faults with Starters and Regulators— Alternating-Current Generators 
with Rotating Armatures—Alternators with Rotating Field—Single and 
Multiphase Induction Motors—The Installation, Care, and Maintenance of 
Electric Machines. 


HARPER & BROTHERS, 


4s, ALBEMARLE ST., LONDON, W. 


Motors—Construction acd Connections of Regulators for Generators 
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Charing Cross Disaster.—The collapse of the glass 
roof which spans the southern portion of Charing Cross 
Station, without the slightest warning, cannot but evoke 
expressions of sympathy with the sufferers and the directors 
and officlala of the South-Eutern Railway Company. It 
is impossible to say at present whether the accident was 
due to subsidence or to the breaking of a stay-rod (which are 
the most probable theories), but technical investigations 
and a Board of Trade examination will locate the cause. 
At present men are engaged in clearing away the débris 
and strengthening the remaining portion of the roof. 
These operations have been considerably expedited by the 
excellent work performed by the Electrical Engineers 
Volunteer Corps, the value of whose services is worthy 
of the highest appreciation. At 6.30 p.m. on Tuesday 
evening a message was received at headquarters, where 
some of the men had gathered for drill, asking for assist. 
ance. Colonel Crompton immediately gave orders for the 
dispatch of men and appsratus to the scene of the disaster. 
Fortunately, Captain J. Н. S. Phillips (machinery officer) 
was present at the time, and under his direction two searcb- 
lights with all the gear were got ready and transferred from 
the drill hall to Charing Cross. Primitive resistances, con- 
sisting of & combination of old iron wire and wheel trucks, 
were fitted up by the men, and the projeotors mounted on 
two horse-boxes covered with tarred canvas; current was 
obtained from the Charing Cross Company’s mains, and 
within two hours after having recelved the first call the 
projectors were in working order, lighting up the operations 
on the roof. The complete transfer of the gear and its 
erection at the station was entirely effected by the officers 
and men of the corps in so remarkably short a time, and this 
notwithstanding the factthatsome little delay was occasioned 
in connecting the supply and adapting the 80-volt gear of the 
corps for the 200-volt current of the supply company’s 
maine, which necessitated the bringing of a great deal of 
additional gear. Until the arrival of the Electrical Engi- 
neers work on the roof was at a standstill, as it was impossible 
to use torches on that class of work. The men con- 
sequently have been employed with their searchlights every 
night this week from dusk till 8 am. on the following 
morning, and they are ready to give their services for any 
length of time. Captain J. H. S. Phillips has been in attend- 
ance during practically the whole of the time since the 
installation of the apparatus, and under the directions of 
this capable officer, ably supported by Captain W. Bunn 
and Lieuterant E G. Sheppard, the men have bravely carried 
on their valuable work. This is the first oceasion on which 
volunteers have been ealled upon to do work of an 
indispensable character under such circumstances as the 
present, and the feat of the Electrical Eagineers serves 
to show that, although theie work is carried on quietly 
and unobtrusively, it is of the utmost value to the 
country. 


Dispersement of Fog.—At a time of the year when 
the atmosphere is charged with aqueous vapours and 
impure emanatione, and when the City is for the greater 
part wrapped in dense fog, it is slogularly appropriate to 
turn attention to devices which have been iutroduced with 
the object of dispelling fog. Experiments with high- 
potential discharges for fog condensation were formerly 
carried on by the aid of Voss or Wimshurst electrostatic 
machines, but the apparatus was found too delicate for use 
on an extensive scale. Sir Oliver Lodge hae given close 
attention to the subject for a great number of years, aud 
his studies have culminated in the invention of a high. 
potential discharger for dispelling fog, for which a patent 
has just been granted in the United States. The present 
contrivance, which is described in the Western Electrician, is 


auch that the current from a dynamo, either continuous or 
alternating, is so transformed and treated as to give a 
practically continuous high-potential discharge in one 
direction only. Further, the invention consists in com- 
bining high-potential rectifiers in such a way that, instead 
of reverse pulses being suppressed, they are redressed to 
form positive and negative discharging streams required for 
deposit purposes. In the aecompanyiog diagram there is а 


II p F 


battery, a, in clreuit with an intermitter, 5, and the 
primary of a large Rahmkorff induction coil. A condenser 
may be placed in parallel with the intermitter. The 
secondary of the Rahmkorff coil is connected through 
two series of high-potential mercury vapour rectifiers to 
the terminals, k, m, of the insulated coatings of Leyden 
jars whose outer coatings, j, J, are in electrical connection. 
To the terminals are also attached the leads or discharging 
wires, which are supported by insulators, n. In the operation 
of the apparatus the current generated in the battery or 
dynamo is interrupted by the intermitter, and induces 
intermittent pulses of violently high potential in the 
secondary coil of the Ruhmkorff coil. These pulses are 
transmitted through the rectifiers—positive pulses through 
the series f and negative pulses through the series g—to 
the insulated coats of the two Leyden jars. The object of 
each series of rectifiers is to transmit a current easily in one 
direction and to strongly oppose a passage of current in 
the opposite direction. By this means the intermittent 
supply from the induction coil is enabled to maintain the 
jars steadily charged. The higher the potential desired the 
more numerous are the rectifiers required in each series. 
It has been found that six in each series is a convenient 
number to use where it is required to keep up a practically 
continuous discharge between the dischargers. By suitable 
arrangement of the diecharging means, the invention can be 
applied to various purposes in which continuous high- 
potential discharge in one direction is required, such as, for 
example, where it is desired to utilise the high-potential 
discharge in causing the deposit of lead fumes in the manu- 
facture of white lead by furnace processes, and in the 
depositing of valuable factory dust by means of a combina- 
tion of the electrical discharge apparatus and a centrifugal 
settling chamber. | 


798 THE ELECTRICAL ENGINEER, DECEMBER 8, 1905. 


BELFAST ELECTRIC TRAMWAYS. 


The first tramways in Belfast were laid under the Act of 
1872 by the Belfast Street Tramways Company, and were 
altered and extended under subsequent Acte and orders 
until the lines owned and worked by the company consisted 
From the commencement until the 
раз time the tramways have been worked by horses, 

ut in February of this year the Corporation proceeded to 


of 35 route miles. 


relay, extend, and electrify the tramways, having acquired ed the horse tramway system under the old companys 
the undertaking from the company under an Act paseed | and had been appointed manager for the Corporation, to 
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FIG, 1. —Map of the Belfast Electric Tramways. 
during the session of 1904. The amount paid by the | prepare a specification for new rolling-stock and to make 
Corporation to the Belfast Street Tramways Company for | the necessary alterations and additions to the car-sheds and 


their undertaking was settled by arbitration, and the 
amount awarded by the arbitrator, Mr. L. L. Macassey, 
LL.D., C.E, including the value of three years’ unexpired 
lease, compensation to officers, and £60,000 debentures 
(to be paid off by the Corporation), was £564,448. 

In July, 1904, Mr. Henry A. Catler, M. L C. E., the city 
surveyor, and Mr. V. A. H. M'Cowen, M. L. E. E., the city 
electrical engineer, reported to the newly-formed Tramways 
Committee of the Corporation on the various systems of 
electric traction, in which they set forth the merite and 


at of the different syste havin to local 
00 ое the adopton cf 
the overhead trolley system. The committee adopted 
the report of their engineers, and instructed Mr. 

cation, and quan- 
the buildings required 
for the generating plant; Mr. M’Cowen to prepare & 


conditions, and strongly recommen 


Cutler to prepare drawings, 
tities for the permanent way an 
scheme for the electrical operation of the system, includi 
specifications for the generating plant, cables, and overh 


equipment; and Mr. Nance, who had for many years 


depóts, so as to make them avallable for the new under- 
taking. Mr. Nance has supervised the construction and 
equipment of the cars and carried out the whole of the 
work in connection with the depóts by administration, and 
what drawings were necessary were prepared by the city 
surveyor. After the specifications had been submitted to 
Messrs. Lacey, Sillar, and Leigh for expert advice, tenders 
were invited for the work of reconstruction and eleotri- 
fication of the tramways, excluding the buildings, in six 
different sections, which led to a very keen competition, 
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and eventually the tender of Messrs. J. G. White and Co., 
of London, for the whole of the six sections, amounting to 
£543,404, was accepted. 

PERMANENT Way. 

The reconstruction of the permanent way was commenced 
last February under the superintendence of Mr. E. S. 
Pinkerton, A. M. I. C. E., who acted as resident engineer, and 
Mr. F. Lewis, who acted as clerk of works. All the routes 
were laid as double line to a gauge of Aft. 9in., and the 
work now completed consists of about 80 miles measured 
as single track. Sixteen single-track miles of the tramways 
were laid only five years ago, and as this portion of the 
work was in fair condition, the renewal of the special work, 
bonding, and general repairs was the only work necessary 
in connection with them. British standard sections were 
adopted forthe rails and fishplates used in the new track, No. 4 
section, weighing 105lb. to the lineal yard, being used on 
the straight and flat curves, and No. 4c section, weighin 
111lb. to the lineal yard, on curves of 66ft. radius an 
under. The rails were manufactured tothe British standard 
specification by the North-Eastern Steel Company, Middles- 
brough. The rails (Figs. 2 and 3) are anchored at the joints 
with Cooper anchors, consisting of 2ft. lengths of rail inverted 
and riveted to the under flange of the rails with 12 
rivets at each joint, Attached to the rail between the 
joints are intermediate anchors spaced about 11%. apart, 
consisting of sections of steel joists Sin. long, riveted 


MR. HENRY A. CUTLER, A. M. I. C. E., CITY SURVEYOR, BELFAST. 


transversely to the under flange with four rivets to each 
anchor. The tiebare, which are of mild steel, 2in. by 1in., 
are Bayliss's patent, with lock nuts at both ends. The joint 
bonding has been executed with 0000 B. & S. gauge copper 
bonds of the protected type, two bonds being fitted to 
each joint under the fishplates. Solid crown cross bonds 
have been put in at 40-yard intervals in the tracks, and 
80-yard intervals between the tracks. 

The whole of the special work (Figs. 4 and 4A) was 
manufactured and supplied by the Lorain Steel Company. 
The points to junctions are made to a radius of 150ft , and 
are armoured with manganese steel insert pieces. The cross- 
logs are of iron-bound type with steel-armoured centres. 
The whole of the special work was manufactured and fitted 
together at the company's works in America, aud delivered 
on the ground ready for laying. The care with which the 
work had been designed and manufactured enabled it to be 
put together on the site without the slightest trouble. 
Owing to the close spacing of the rail anchors, it was 
possible for some modifications of the usual method of 
tracklaying to be made and do away with the necessity 
for removing tomporary rail packings after the concrete 
had been put in. The method adopted was as follows: 
When the necessary excavation had been completed, the 
raile were put in position, the fishplates, anchors, 
tisbars, and bonds fitted, and the rails packed tem- 
porarily in the usual way, leaving sufficient space under: 
neath for the proper thickness of the conorete bed; 


then, when the platelaying had been completed, plastic 
concrete packing was put under the anchors and left for 
about 24 hours to set. The concrete bed was then put in 
in the usual way and packed tight under the rails while in 
a plastic state, the temporary packing being drawn in front 
of the concrete gang, leaving the track oid ants on the 
permanent anchor packing instead of relying upon the 
temporary packings, which usuaily have to be withdrawn 
after the concreting has been completed. The concrete bed 
(Fig. 5) under the rails consists of broken stone, gravel, and 
cement, mixed in the proportions of 6 of the aggregate 
to 1 of cement. Its normal thickness was 7in., and the 
upper surface was finished lin. above the rail bed. Where 
the foundation was considered anreliable the thickness of 
the concrete was increased, in some places to as much 
as 12in. The paving has been executed with granite sette 
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Ета. 2— Section of the Bails used at Pelfast. 


bin. to 54ln. deep and Zin. to din. wide. The setts were 
laid on a dry compo bed mixed in the proportions of 4 
of sand to 1 of cement, which was thoroughly wetted 
after the paving had been laid, and the joints were then 
grouted up with 3 to 1 compo, and back washed after 
the setts had been rammed. In the bulk of the work the 
rails were not parged, as the grouting was found to properly 
fill the space between the setts and the web of the rail, and 
to make a more satisfactory job. In some places, where it 
was necessary to turn the traffic on the road immediately 
after completion, such as at road crossings, the rails were 
parged, the setts bedded on sand, the joints racked up with 
chippinge and grouted with pitch and creosote oil. 

he work in connection with the permanent way was 
started in February, and has been completed in a record. 
breaking time, which speaks well for the organisation and 
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energy of the staff of the contractors. In carrying out 
the work numerous alterations had to be made to sewers, 
gas, water, and other mains, and in two places roads had to 
be lowered to provide the proper headway under bridges. 


PowER STATION. 


The contract for the new power station necessary for tbe 
generating plant for the tramway undertaking was lot to 


Messrs. M'Lsughlin and Harvey, of Belfast, whose tender 
of £19,690 was accepted by the Council. The site of the 
buil ding (Fig. 6) adjoins the electric light station and is very 
centrally situated close to the bank of the River Lagan, 
which is navigable for barges to the site of the works, and 
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Fig. 3.—Detalls of Rail Joint. 


down to tbe rock. The foundations on top of the piles 
are formed with cement concrete, in which is embedded a 
steel grillwork made of old tramrails. The framework 
of the building is made of steel, and the roof and floors 
were erected before the brickwork was commenced, which 
enabled the coal bunkers, boilers, and engines to be installed 
during the time the building was being erected. This 
arrangement afforded the only possible way of having 


power available for running the cars in such a short time 
as was allotted for the completion of the work. Asa result 
of the preparation made in designing the structure, the 
engines are now running and current being generated 
although the building is not completed. The new building 


Fig. 4.—Special Work at Belfast. 


will provide an unfailing supply of water for condensing. 
The building was designed by Mr. Cutler in such a way as 
to make it possible to instal the plant during the erection 
of the building, The work was commenced in April 
last, and dis to the soft nature of the ground some 
1,750 piles to be driven through 30ft. of river mud 


is designed to harmonise with the existiog electric light 
station. It has a frontage of 180ft. to East Bridge-street 
and 138ft. to the Lagan Bank-road. It is faced with red 
brick with stone dressings. The floors in the basement 
of the building are formed of concrete rendered with 
cement, and the stoking floor and switch gallery floors 
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are formed with conorete on steel joists. The stoking floor 
is finished with Staffordshire blue paving bricks, the switch. 
gallery floors with vitreous glass mosalc, and the floor of the 
engine-room with encaustic tiling. The skylights for light- 
ing the engine-room and boiler-houses are glazed with 
Helliwell’s patent glazing, and the walls of the engine- 
house and switch galleries are faced with glazed tiles. The 
great care and energy which have been displayed by Messrs, 
M'Lsughlin and Harvey in carrying out their contract have 
been no small factors in the expeditious completion of the 


> 1 - ~ „й 


work, and they are to be highly commended for the 
facilities they have afforded other contractors workiog in 
the building. 

РОМР-НООВЕ. 

The contract for the pump-house, in which the condensing 
water pumps are erected, was let to Messrs. Courtney and 
Co., of Belfast, whose tender amounted to £6,281. The 
pump-house is situated on the bank of the River Lagan, 
and a cofferdam along the river front and two sides had to 


FIG. 44.—Special Work at the Junction of Royal Avenue and Donegal Street. 


upon the expeditious manner in which they have carried 
out their contract. In designing and supervising the con- 
struction of the power-house and pump-house, Mr. Cutler 
was very ably assisted ру his chief architectural assistant, 
Mr. J. C. M. Browne, С.Е, and by Messrs, J. Trotter and 
F. Byers, who acted as clerks of work. | 


GENERATING STATION. 


The generating station (Figs. 7 and 8) forms an extension of 
the central electricity works which was erected in 1898, this 
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site at the time being recommended by Mr. M'Cowen as a 
suitable point for distributing energy for the city's require- 
ments both for lighting and traction рон, and all the 
plant installed has been arranged for both lighting and trac- 
tion supply, the generators being provided with compound 
windings for tramway supply at 550 volts, the lighting 
pressure being 440 to 500 volts on the outers of the 
three-wire system. The plant in the original works 
consists of high-speed steam dynamos having a total 
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be constructed before the work was commenced. The pump- 
house is 68ft. long and 16ft. біп. wide, and is built of red 
brick with stone dressings. The pump wells are built in 
concrete faced with blue brick, and the openings to the 
river are protected with movable screens to prevent foreign 
matter entering the wells. The pumps are carried over 
the pump wells on steel joists, and the floor is constructed 
of concrete and paved with tiles. Considering the risk 
natural to the work, and the conditions under which it had 
to be executed, the contractors are to be complimented 
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FIG, 5.—Section of the Belfast Track. 
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capacity of 3,400 kw.; the engines throughout are of 
Belliss and Morcom's make, the dynamos being by Mather 
and Platt, Parker, and Johnson and Phillips. The boiler- 
house plant consiste of six Lancashire and six water-tube 
boilers, together with economisers and steam and eleo- 
trically driven feed pumps. The condensing plant is 
of the Wheeler combined type, with steam - driven 
horizontal air and circulating pumps placed below the 
condenser, cooling water being obtained from Wheeler and 
Klein cooling towers. Owing to the large developments in 
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the lighting and power demand, it has been found necessary 
to extend the building and inatal further plant. Provision, 
however, is made for running three of the large lighting 
generators on the tramway system if required. 6 power 
station is situated close to the River Lagan, and the position 
is convenient for obtaining condensing water and delivery 
of coal by barges. 


CoAL-HANDLING PLANT. 


Fig. 8 shows the general arrangement of the coal-con- 
veying scheme. The coal is brought alongside the quay in 
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Fig. 6.— Block Plan of Site. 


barges, and there discharged by means of a grab operated 
by an electric locomotive crane, which deposits it into 
the hopper of an Ingrey” automatic weighing and record- 
ing machine, which discharges it into a receiving hopper 
underneath. From this hopper the coal passes by 
means of a shoot, with regulating valves, into an auto- 
matic filler, which fills the buckets of the conveyor 
without spilling. The coal is then elevated vertically 
(by means of the conveyor, which is of the continuous 
gravity bucket type) to a suitable height to cross the public 
road through a covered way into the building, above the 


BOILER 


ee FE FSO Е MP Room 


ashes can be discharged at suitable times by means of a shoot 
with regulating valves into either carts or barges underneath. 
It will thus be seen that the conveyor can be employed for 
both tbe delivery of the coal and the removing of ashes at 
the same time. The conveyor is of the endless-chaln 
ttern, with buckets of the gravity type, and is capable of 
andling from 40 to 50 tons of coal per hour with a speed 
of the conveyor chain of 40ft. to 50ft. per minute. The 
conveyor chain is driven by a special driver with pawls 
which engage the link studs in each part of the chain on 
both sides of the bucket. This driver is direct coupled 
through suitable epur and pinion goar to a 9-h.p. motor of 
the enclosed type. A movable filler is also provided in 
the basement for facilitating the trimming of the coal from 
one bunker to another, and in connection with the removal 
of the ashes. The "Ingrey" patent automatic weighing 
and recording machine registers in tons and decimals each 
charge of coal as it is delivered by the grab, and the total 
quantity of coal delivered at any time can be ascertained 
by reading the index. The accuracy is guaranteed to 
within 4 of 1 per cent 


STEAM-RAISING PLANT AND AUXILIARIES, 


Boilers.—The lay-out of the boiler-house is shown in 
Fig. 7, the arrangement being a single row of boilers 
placed in batteries of two. Each boiler is provided with 
its own economiser immediately at the back, and this opens 
direct into the maio flue. By this means the economisers 
receive the full heat value of the waste gases before cooling 
due to radiation or leakage can take place. Four Babcock 
and Wileox water-tube boilers are erected under this exten- 
sion. Each boiler is composed of 20 sections of 13 tubes, 
4in. diameter and 18ft. long, connected at the ends by 
staggered headers to the steam and water drums, which are 
each 25ft. long and 54in. diameter. Each boiler has a 
heating surface of 5,764 square feet and a grate area of 
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Fic. 7.—Generating Station Extensions required to meet the tramway load. 


level of the overhead bunkers, each bunker being provided 
with a pair of suitable dumping cams, so that the coal can 
be deposited where required. The overhead bunkers are 
of steel construction throughout, and are situated over the 
boiler stoking floor, and have a capacity of 1,000 tons. 
The conveyor runs above the bunkers the whole length of 
the boiler-house, and descending at the end wall passes 
through the basement, where it is again employed for 
removing the ashes from below the boilers. It then re-ascends 
at the other end of the boiler-house, and re-crosses the 
road through the covered way, and deposits the ashes in 
the ash hopper on the riverside. From this hopper the 


100 square feet, and is capable of evaporating from 20,0001b. 
to 25, 000lb. of water per hour from and at 212deg. F. 
Each boiler is fitted with a Babcock and Wilcox patent 
superheater having 900 square feet of heating surface, and 
capable of imparting a superheat of 150deg. F. to the 
ateam produced by the boiler. Each boiler is provided 
with a double 5ft. by 10ft. Babcock and Wilcox patent 
mechanical chain-grate stoker. The grate of same consists 
of an endless chain of short cast-iron bars linked together 
and actuated by passing over drums at the front and rear, 
the front drum being revolved by a worm-wheel ; gearing 
is also provided to enable the whole stoker to be brought 
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out clear of the boiler. These stokers are of the coking 
type; the coal is fed over the whole width of the grate, 

ө thickness of the layer of coal being regulated by the 
The speed of the travel of 
80 be varled between wide limits, so as to 
meet any variable demand for steam on the boiler, 
The ashes and clinkers are dropped over the end of the 


vertically slidin 
the grate can 


fire-doors. 


4 
4 


and are connected by means of ап 8in. steam- aas the 10in. 
main steam-pipe in the boiler-house simply acts as an 
equaliser between the various units. Each unit, therefore, 
can be separated from its шон by means of а valve on 
the main steam-pipe placed between the unit branches, so 
that each unit can be run quite independently from each 
other if necessary. The pipes are arranged to obviate the 
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Fig, 8, —Section of the Generating Station. 


grate into a clinker pit in the basement, from which they 


are removed by the conveying plant. The whole of the 
atokers are driven by a line shaft placed beneath the 
stoking floor, and connected by clutch gear to duplicate 
electric motors geared by means of worm reduction gear. 
The economisers are of Green's well-known make, 128 pipes 
to each boiler; these are of the latest construction and 
design, constructed for high-pressure working. The scraper 
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undesirable necessity of steam-traps, each section of pipe 
work draining to it& own engine separator, which is pro- 
tected by a trap. The steam-pipes are of weldless 
mild steel having a tensile venis of 24lb. to 27lb. 
per square inch with an elongation of 20 per cent. in 
a length of 6in, no cast iron or copper being employed. 
All pipes up to біп. diameter have wrought-steel 

screwed on, and the pipe afterwards carefully e ed 
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Fie. 9.—Plan of the Fortwilliam Sub- Station. 


poar of each economiser ів driven through a worm gearing 
y means of an electrio motor, and very complete pro- 
vision is made for removing soot from both the boilers, 
economisers, and flue and depositing same in the basement, 
where it can be removed by means of the conveying plant. 
Pipe Work, Feed Pumps, etc.—The arrangement of steam- 
ipe work is extremely simple, as can be seen in Fig. 8. 
boiler, economiser, and steam dynamo forming a unit, 


into the flanges; for pipes above 6in. in diameter the 
flanges are riveted on. The branch connections are formed 
by means of mild-steel nozzles riveted to the pipe. The 
valves on the boiler are arranged so that either raw or 
“ superheated steam can be taken. A duplicate system 
of feed 1s provided throughout; supplies are taken from two 
of the Water Commissioners’ mains, and are connected to 
the overhead storage tanks and the hot-feed tank through 
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ball equilibrium float valves. Duplicate sections are con- 
nected from these tanks to the pumps, and duplicate deli- 
veries are run between the pumps and the boilers, one of 
the deliveries belog connected through a 6in. Railton and 
Campbell pressure feed-water filter, a 6in. Kennedy water- 
meter, and an auxiliary heater, which takes the exhaust 
from the steam-pumps to the economiser and thence to the 


FIG. 10. —Elevation of the Fortwilliam Depot 


boilers; the otber delivery, which is only used ia case of 
emergency, being connected direct from the feed pumps to 
the boilers. The feed pumps consist of one Hall compoand 
vertical steam-pump capable of delivering to the boilers 
8,000 gallons of water per hour with and against 170lb. 
to 200lb. pressure per square inch, at a speed of 12 double 
strokes per minute; two Hayward-Tyler "'Sinclalr's" 
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Fio. 11.—4A Portion of the Switchboard Diagram. 


electrically-driven variable-stroke pumps, each capable of 
delivering to the boilers 8,000 gallons of water per hour 
against the boiler pressure. The variable-stroke feed pump 
has several advantages that are not possessed by pumps 
controlled by any other method. Among these may 
be cited the following: The pump can always be 
atarted at “по stroke,” thus avoiding heavy start- 


ing current. No variation in speed is required. No 
electrical complications are introduced, and variations in 
delivery are made while the pump is runulng without 
interrupting the feed supply, aud by the simple movement 
of a small hand lever, which is held in position until the 
required rate of delivery is obtained. Ап infinite number 
of rates of working is provided, as \he pump may be set 
for any vapacity between zero and the fall output. When 
the pump has been set to work at any particular output, 
and the voltage of the supply remains constant, the 
rate of discharge will also remain constant. After the 
pump is started no further manipulation of electrical 
gear is necessary, thus enabling the pump to be left 
safely in the hands of the ordinary boiler attendante. 
In order to enable the attendant to regulate the pump to 
the requirements of the boilers, àn automatic indicator is 
fitted to the e»d of the shaft, which shows elther the stroke 
in inches or the equivalent discharge in gallons per hour. 
The following are the guaranteed figures for the feed 
pumps: steam pump, 110lb. of wacer pumped per pound of 
steam ; electric pumps, 3. 600lb. of water pumped per Board 
of Trade unit. The valves employed throughout are of 
Hopkinson’s own make for a working pressure of 2001. 
per square inch with outside screw spindles. The boilers 
and all steam and feed pipes are covered with non-conduct- 
ing material to a thickness of 24in, the pipes in the 
engine-room being further finished with a covering of 
planished steel. The boiler-bouse is provided with an 
" Ados " flue-gas recorder and а steam-pressure recorder. 
ENGINE HOUSE PLANT. 

The generating plant erected under this extension consists of 
three 1,000-kw. direct-current steam dynamos. The engioes 
are cf the vertical inverted three-crank triple-expansion 
enclosed type with forced lubrication, by Messrs. Combe- 
Barbour, Limited, and constructed to run at a speed of 
180 r.p.m. with steam pressure of 17010. per square inch 
and 150deg. Е. uf superbeat. the cylinder dimensions being 
22in., 55in., and 50in. by 24in. stroke. The steam con- 
sumption at full load condensing uoder the above con- 
ditions of steam pressure and temperature, and with 


au 
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25in. of vacuum, is guaranteed at 162lb. per kilowatt- 
hour, subject to additions or deductions of £250 per 
engine for every pound of steam per kilowatt-hour 
below or above that figure. The generators are of the 
Westinghouse 16-pole type 1,000-kw. sete, wound for a 
conatant voltage of 550 when connected as compound for 
traction purposes and 450 to 500 when connected as shunt 
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for lighting purposes. These sete are capable of standing 
25 per cent. overload for short periods, and 50 per cent. 
overload momentary. 


CONDENSING PLAN?. 

The condensing plant is of the counter-current surface 
type, with three-throw Edwards air-pumps, manufactured 
by Messrs. Mirrlees-Wataon Company. The circulating 
water is obtained from the river by means of elec- 
trically-driven centrifugal pumpe, arranged in a pump- 
house on the river bank. Three Gwynne electrically-driven 
centrifugal pumps are at present erected—two 12in. and 
one 15in.—and provision is made for the erection of two 
more when required. The 12in. pumps are each direct- 
coupled to а 350-b.h.p. motor, and will deliver 150,000 
gallons of water per hour. The 15in. is coupled to a 
50-b.h.p. motor, and will deliver 300,000 gallons of water 
per hour. The height of lift varies about 9ft. with the 
state of the tide, but the maximum is not greater than 
15ft. A 36in. steel pipe is laid between the pump-house 
and the generating station, connections being provided for 
theultimate requirements of about12,000 h.p. The discharge 
pipe, which is of similar size and material, is brought back 
to the river higher up, the discharge being brought below 
low-water level to get the benefit of the siphon action. Two 
sets of GwynneSargent motor-driven patent charging 
apparatus are also provided іп the pump house for priming 
the pumps. Each main engine is provided in the basement 
with a separate condenser having 2,550 square feet of 
cooling surface, and an electrically direct-driven three-throw 
Edwards air-pump. The discharge from the air-pump 
gravitates into a large cast-iron tank in the boiler-house 
basement, and is lifted from thence to the hot well over 
the feed-pamp house by means of electrically-driven centri- 
fugal pumps. An exhaust steam grease separator is placed 
between the engine and the condenser, each engine being 
also provided with an atmospheric exhaust controlled by 
an automatic valve, which opens in the event of the 
vacuum failing, so that the sets can run non-condensing. 

THREE-PHASE PLANT, 

Energy is transmitted at 6,000 volts three-phase to a sub- 
station at the Fortwilliam depót (Fig. 9 and 10) for operating 
portion of the system in that district, and for the supply to 
the Cavehill and Whitewell Tramway Company for their line. 
Two 250-kw. three-phase synchronous motor-generators are 
at present erected in the power station. These machines 
are supplied with continuous current from either the 
traction or lighting switchboards at a pressure of 500 to 
550 volts, and жаш three-phase current direct at 6,000 
volta, 50 cycles. The alternating-current three-phase 
generators are of the Westinghouse 12-pole revolving-field 
type. The direct-current motors are six-pole coupled to 
the generators on à compound bed-plate. Au exciter is pro- 
vided on one end of the shaft for supplying the alternating- 
current field current; the speed of the set is 500 r.p.m. 
Three 125-kw. three-phase synchronous motor-generators 
are erected in the sub-station. These are similar to the 
250-kw. sets, with the exception that each ie provided 
with a small three-phase induction starting motor mounted 
on the other end of the shaft. The efficiencies guaranteed 
for these machines are as follows, the efficiency being taken 
as the ratio of the direct-current input to the alternating- 
current out put: 


Load. 250-kw. set 125-kw. set. 
1 87 per dent.. ne — 8354 per cent 
F “ Bo оре занах 82 Т 
NW am eee ta miei i . 78 P 


The three-phase switchgear is of the Westinghouse well- 
known type. The chief feature of the high-tension portion 
is that all live parts are isolated from the operator, and 
fire risk is reduced to a minimum. АП metal conductors 
are entirely enclosed in masonry cubicles, so that in the 
case of fire originating in one of these cubicles it is entirely 
confined to it. The oil switches are of the remote-control 
type, with a separate double-break switch in each phase. 
Each switch is entirely enclosed in a masonry structure, this 
separating it from adjacent phases. The switches are auto- 
matically opened by means of a trip coil, energised by 
means of series transformers placed in the main circuit. 
Duplicate three-phase bus bars are provided, to which the 


various generators and feeders are connected through 
selector switches, so that either 'bus bar can be made dead 
for cleaning or other purposes. Provision is also made for 
starting these motor - generators from the direct-current 
side. e sub-station is situated about three miles from 
the generating station, and is connected by means of a 
duplicate extra high-tension three-core trunk main, the 
section of each core being 0'075 square inch. These are 
lead-covered and armoured, and laid in earthenware 
troughs filled in with solid bitumen. 


SWITCHGEAR, 


The main traction switchboard and the three-phase 
operating switchboard are erected on a gallery which runs 
the full length of the engine-room at a height of 12ft. 
above the main floor-level. The main traction switchboard 
consists of three 500-kw. and three 1,000-kw. generator 
panels; one totalising panel; one Board of Trade 
panel; eight feeder panels, each for two feeders ; 
one auxiliary power and lighting panel. The panels 
are of white Sicilian marble 2in. thick, the over-all 
height being 92in. the total length of the traction 
board being 50ft. Each generator panel is provided with 
a Bertram Thomas magnetic blow-out circuit breaker, a 
Weston illuminated-dial ammeter, three generator switches, 
and a Thomeon integrating wattmeter. The totalising 
panel has mounted on it one Thomson integrating watt- 
meter (10,000 amperes), one Weston illuminated ammeter 
(10,000 amperes), four Weston illuminated ammeters for 
rail returns, two extra large Weston illuminated volt- 
meters on swing brackets for indicating the 'bus-bar and 
machine voltage. The Board of Trade panel has 
mounted on it one Elliott recording ammeter (10,000 
amperes), one Elliott recording voltmeter (750 volts), 
two Elliott recording voltmeters (0 to 10 volts for rail 
drop), one Elliott recording ammeter (0 to 10 amperes), 
one Weston ammeter with double scale 0 to 05 and 0 to 
5 amperes; also the necessary maltiple-contact switches 
for taking the line leakage tests on the various routes and 
multiple-contact switches for getting the rail drop between 
any of the four earthed points of the track and any of the 
route termini. Esch feeder panel has mounted on it two 
Bertram Thomas magnetic blow-out circuit breakers, two 
Weston illuminated ammeters, two single-pole quick-break 
switches, two Thomson integrating wattmeters, and two 
Wartz lightning arresters and kicking coils. As each 
route is supplied by a separate feeder, the energy used 
from day to day on any route can be ascertained, and 
valuable information obtained regarding the operation 
under different conditions. A main three-pole throw-over 
switch in the circuit of each generator is mounted on a 
pedeatal on the floor below the switch gallery for connect- 
ing generators to the traction switchboard as compound 
machines, and to the lighting switchboard as shunt 
machines. The shunt resistances are mounted below the 
gallery floor, and are operated by means of hand-wheels 
erected in convenient positions in front of the switch- 
board. 

OVERHEAD EQUIPMENT. 


The overhead equipment was carried out by Messrs. 
J. @ White and Co., and the greater portion is of span- 
wire construction, with the exception of 23 miles of side 
bracket, on outlying districts, and 22 miles of centre-pole 
construction in the wide main thoroughfares in the centre 
of the city. The poles are of lap-welded mild steel 
of the sectional type to the British standards specification. 
The pole fittings are of pressed steel, all straps, bolts, 
and nuts being galvanised. The poles are planted at the 
usual distance of 40 yards apart, the holes being filled in 
with 5 to 1 Portland cement concrete to a radial depth of 
not less than 8in. around the pole. The trolley wire is of 
hard-drawn copper 0'4in. diameter, with a br g strain 
of 24 tons per square inch. The trolley wire, which is 
double throughout, is fixed ata height of 22ft. above the 
track, flexible suspension being adopted in all cases, and it 
is arranged for centre running on all span work, the 
maximum deviation allowed in any case being 6ft. from 
the centre of the track. On curves the wire in no case 
assumes an angle of less than 160deg.; 18in. ears are 
employed on the straight, and 30in. and 33in. ears on 


800 THE ELECTRICAL ENGINEER, DECEMBER 8, 1905. 


distributing system. The length of the feeders vary from 
1,500 yards to 7,500 yards, and the section varies from 
one square inch to ‘15 square inch of copper. The section 
of the rail return feeders varies from 2} square inches to 
11 aquare inches, depending on the load in the various 
districts. All cables were subjected to the specified pressure 
test of 2,500 volts, and short lengths after being submitted 
to the usual bending tests failed to break down with 30,000 
volts. These tests were carried out in the presence of 
Mr. M’Cowen at Messrs. Callender's works. Spare ways, 
„Sykes conduits,” have also been laid to various junctions 
throughout the system, with a view to increasing the feeder 
capacity at a future date should the development of the 
undertaking require it. The supply and laying of the 
feeder cables were carried out by Messrs. Callender's Cable 
and Construction Company. 

The contract for the whole of the work, with the exce p- 
tion of the buildings, was placed with Messrs. J. G. White 
and Co, London, on Dec. 1, 1904, the sub-contractors 
being: rails, North-Eastern Steel Company ; special track- 
work, the Lorain Steel Company ; feeder cables, Callender's 
Cable Company; engines, Combe, Barbour, and Combe; 
electric generators and switchgear, Westinghouse Com- 

any ; boiler-house plant, Babcock and Wilcox ; car bodies, 
rush Company; car electrical equipment, Westinghouse 
Company. 

In the supervision of the electrical equipment of the 
system Mr. M’Cowen was ably assisted by his deputy (Mr. 
Bloxam) and his tramways distributing assistant (Mr. Croft). 
The total cost of the undertaking, including cost of works, 
award of arbitrator, and expenses, is close on £1,000,000. 


curves. The sectional curves are of the straight under- 
running air-gap pattern, and are capable of standing a strain 
of 4,000lb. The span wires are of '/,, S. W. G. galvanised 
steel, with a breaking strain of not leas than 4,0001. 
Duplicate insulation is employed throughout. The insulator 
bolts are Zin. diameter, and both insulators and Brooklyn 
strains are capable of withstanding a strain of 6,000lb. 
Guard wires are of 7/,, S.W.G. galvanised steel with a 
breaking strain of 2,5001). Guard wiring, however, has 
been reduced to а minimum, owing to the Corporation, on 
the advice of Mr. M’Cowen, having required the Tele- 
phone Company to put all their telephone wires on 
tramway routes underground. This, it is expected, will 
considerably minimise troubles with the overhead equip- 
ment. Section feeder pillars are placed half a mile apart on 
all routes, and at shorter distances in the centre of the city 
to suit local conditions. The section and feeder pillars are 
arranged for double insulation, and are provided with the 
following switchgear: two 400 and four 200 ampere quick- 
break switches, one bus bar of one square inch section, 
one iightning arrester and kicking coil, one terminal board 
for telephone and test wire terminals, and one telephone 
plug box. The current density for all switches and con- 
nections is 500 amperes per square inch. A small separate 
door is provided for getting to the telephone plug boxes, and 
owing to trouble from damp experienced with telephoneinstru- 
ments placed in pillars, the usual method has been departed 
from, and plug boxes only are provided in the pillars. 
The instruments themselves are provided with an induction 
coil in the handle, and an instrument is taken on each car, 
which can be plugged on to any pillar, and communication 
made with the power-house or car-sheds as desired. The 
centre poles are lighted by means of two incandescent 
lamps fixed on each pole at a height of about 12ft. from 
the ground ; these are simply for the purpose of indicating 
the position of the poles at night, and not for street- 
lighting: they are supplied from the lighting mains. 
Provision was made for erecting arc lamps on the centre 

les for street-lighting, but this matter has been deferred 
or the present. The overhead equipment in the six car- 
sheds and the approaches to same has been carried ont by 
Mr. M'Cowen's own staff. Mechanical ears have been 
employed throughout this work, which has resulted in a 
considerable saving in cost, and gives excellent running. 
In some of the larger sheds one trolley wire is 
arranged to serve two lines of track. This method has 
been adopted with a view to reducing complications in 
the overhead special work, and as in one case as many as 
17 tracks are taken off the two approach tracks, and in 
another 20 tracks are taken off a single track, the possible 
complications of overhead equipment can be imagined. 
The overhead wiring of each shed is separated from the 
street wiring by sectional insulators, and the supply of 
energy to each shed is controlled by a circuit breaker and 
wattmeter, so that the energy used in the sheds can be 
carefully watehed and the outeide lines protected from 
interruptions due to faults in the car-sheds. The 
approaches to each shed are brilliantly lighted by means 
of arc lamps supplying from the lighting mains where 
these are available, and in the other case from the tramway 


supply. 
UNDERGROUND FEEDERS, 

The feeder cables are of Callender's well-known bitumen 
insulated type, laid in earthenware troughs run in solid 
with bitumen, the troughs being covered with hard-burnt 
tiles. Two cables only are laid in each trough, the arrange- 
ment throughout being the feeder together with the tele- 
phone and test wire for the same route placed in the same 
trough. There are 16 line feeders and four return feeders, 
the system of distribution being a line feeder for each 
route and two line feeders to the central district of the 
city. The rail return feeders are taken to four of the 
principal junctions, and are connected to the rails at these 
points through special switch pillars provided with a maxi- 
mum demand indicator to register the earth-plate current, 
and an ammeter, together with the necessary switchgear 
and battery for testing the condition of the earth-plates 
which are placed at these four points. The rails are not earthed 
at the generating station, and neither positive nor negative 
boosters are at present employed in connection with the 


TORQUAY ELECTRICITY SUPPLY. 


—— 


Local Government Board Muddle. 


The following correspondence will, in our opinion, show 
to any intelligent electrical engineer the hopeless muddle 
that the Local Government Board has made over the 
Torquay applications for loans for extensions. Oar con- 
clusions as amplified in our leading article are as follows: 


1. That the Local Government Board after all these 
years of experience has acquired no knowledge whatever 
as to the effect of load factor on the cost of prodaction. 

2. That it wants business men as inspectors, rather than 
engineers with only sufficient knowledge of the subject as to 
be examples of the old proverb. 

3. That the Local Government Board fancies itself above 
Parliament, whereas it is only a branch department, not 
entitled to reverse parliamentary decisions. 


The letters are not the complete correspondence, but 
suffice to show the trend of the same. The net result isan 
immediate loss of over £1,000 to the Torquay Corporation, 
& further loss of £3,000 when the new plant has to be 
moved, and a further loss most difficult to estimate, dae to 
the fact that no new consumers of any magnitude can be 
connected for some years to come. 

“ Local Government Board, 
March 21, 1905. 

“ Sir, —I am directed by the Local Government Board 
to state that they have had under consideration the 
report made by their inspector, Mr. Hooper, after the 
inquiry held by him with reference to the application of 
the Town Council of Torquay for sanction to borrow 
£42,000 for purposes of electric lighting and power 
supply. 

“The Board are advised that the present proposals of 
the Town Council would probably involve a serious loss to 
the borough for, st any rate, the first few years. Apart 
from this, the proposals involve the supersession of works 
at the existing power station and at the destructor, on 
which there is an outstanding debt of more than £8,700, 
and if the scheme were to proceed, the amount of this debt 
would have to be provided out of the current rates for the 

ear. 

dr In these circumstances, and having regard to the present 
high rates in the borough, the Board think that the Town 
Council should seriously reconsider their proposals. 
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“ It appears from the evidence given at the inquiry that 
the profits on the existing works of electric lighting 
amounted to £1,096 for the year 1904, and the inspector 
reports that, although the site of the power station is 
cramped, improvements could probably be effected there 
which would render the station sufficient for the supply of 
energy for lighting pore for some years to come. 

"1 am to remind you that the cost of obtaining the 
electric lighting provisional order must not be charged to 
the loan account.—I am, etc., 


* (Signed) Nog. Т. KERSHAW, 
" Assistant Secretary. 
„The Town Clerk, Torquay.“ 


* The Dolter Electric Traction, Limited, 
"5 and 4, Great Winchester-street, London, E.C. 
March 23, 1905. 


„Frederick S. Hex, Eeg., 
“Town Clerk, Town Hall, Torquay. 


Dear Sir, —I am instructed by my directors to inform 
your Corporation that on the occasion of the visit of our 
chairman, engineer, and contractors to Torquay, they found 
that nothing further had been done towards the work of 
preparation to furnish the electrical supply sgreed upon 
between the Corporation and the Dolter Company. 

"I beg to inform you, on behalf of the Dolter Board, 
that final arrangements are now made by the Dolter 
Company for commencing work, that they have placed 
orders for materials, etc., and will push on with all possible 
speed, and, further, be ready to take current from you the 
first week in August. 

“Further, I am instructed by my directors to inform 
your Corporation that under the provisions of their Act of 
Parliament they will hold your Corporation liable for any 
loss sustained after the line is laid. 

“Trusting that you will kindly place this letter before 
your Corporation without delay—I am, etc., 

(Signed) Н. LANCASTER, 
" Manager of the Dolter Electric 
‘Traction, Limited.” 


“5 and 4, Great Winchester-atreet, 
“ London, E. C., 
" May 1, 1905. 
" Fredk. Hex, Esq., 
“Town Clerk, Town Hall, Torquay. 

" Dear Sir, —I have been instructed by my directors to 
write and inform you that in consequence of not having 
received any reply to my last letter, they wish to urge 
upon your Corporation the importance of letting us have a 
definite decision in regard to the supply of current for our 
tramway undertaking. 

"I write this letter without prejudice to any action 
which we might take under the existing agreement between 
my company and your Corporation. But it would facilitate 
our commencing operations if you would let me know on 
behalf of your Corporation whether, in the event of their 
being unable to obtain the necessary consent of the 
Local Government Board for the erection of a new 
power-house, they would be prepared to let their lighting 
undertaking to my company, who would make a fair 
arrangement for sharing profits, etc. (which I should be 

pared to discuss with you), and would also undertake to 
pay all capital charges. They would also make arrange- 
ments as to obtaining a supply of current in conjunction 
with the lighting undertaking. 

Should this not meet the views of your Corporation, 
the question, then, is whether they will at once give consent 
for us to erect our own кеа station. We, of course, 
recognise that this would be a great loas to the town; but 
your Corporation, as business men, cannot fail to see that 
it is difficult to commence an undertaking of this magnitude 
without receiving definite replies as to our position in regard 
to the supply of current. 

" We may point out to the Corporation of Torquay 
that, while we have been delayed over this question, we 
have carried through and are just commencing an equally 


large scheme connected with the Sheffield tramways at 
Rotherham. 

‘This delay is very trying to my directors, who are 
occupied on several other important schemes at the 

resent time, and it is suggested that a conference might 
be held in a fortnight's time, when a definite result as to 
the policy of your Corporation should be arrived at. 

“ Awaiting your reply, and trusting there will be no 
delay in placing this letter before the members of your 
Town Council.—I am, dear Sir, yours faithfully, 


" (Signed) Н. Н. LANCASTER, 
„Manager of the Dolter Electric 
' Traction Limited.” 


Resolution passed June 2, 1905. 


“ That this Council having, in accordance with the letter 
of the Local Government Board of March 21, 1905, 
seriously reconsidered the proposals contained in the recent 
application to the Board for sanction to borrow £42,000 
for purposes of electric lighting and power supply, begs 
respectfully to inform the Local Government Board that, 
having by Section 58, Sub-Section 9, of the Torquay Tram- 
way Act, 1904, agreed to supply electric energy to the 
Dolter Electric Traction, Limited, cannot now see its way 
to modify its application to the Local Government Board 
for sanction to borrow the sum of £42,000 save as here- 
under set out, for the purpose of enabling it to perform 
the said agreement, as in case of non- performance 
thereof on the part of this Council, the Council might 
be involved in litigation and possibly found liable 
to pay heavy damages to the Dolter Electric Traction, 
Limited, and this Council respectfully aske the Local 
Government Board to consider the position in which this 
Council is placed by reason of the said agreement, which 
was fully discussed and approved by the committees of 
both Houses of Parliament, and farther aske the Local 
Government Board to grant the application of this Council 
with the omission of the sum provided for the erection 
of & combined chimney, so that, in addition to the agree- 
ment above referred to being performed, the increased 
accommodation for the purposes of electric lighting so 
urgently needed may be provided." 


Local Government Board, Whitehall, S. W., 
' June 28, 1905. 

“ Sir, —I am directed by the Local Government Board to 
acknowledge the receipt of your letter of the 23rd inst., 
with reference to the application of the Town Council of 
Torquay for sanction to borrow £42,000 for purposes of 
electric lighting and power supply, and to state that the 
Board have carefully considered the representations in the 
resolution of the Town Council passed on the 9th ult., and 
in your letters, but they adhere to the view that the pro- 
posals of the Town Council would probably involve a 
serious loss to the borough. 

“The Board realise the difficulty in which the Town 
Council are placed in consequence of the agreement entered 
into with Dolter Elestric Traction, Limited, but it would 
appesr from the letter from the company to the Town 
Council of May 1, a copy of which has been forwarded to 
the Board, that the company might be willing to enter into 
arrangements with the Town Council, by which the latter 
would be relieved from their obligations under the 
sgreement. 

“The Board think that the Town Council should place 
themselves in communication with the company with a 
view to some arrangement with this object being made if 
practicable.—I am, Sir, your obedient servant, 

(Signed) § JOHN LITHIBY, 
" Assistant Secretary. 

„The Town Clerk, Torquay.” 


* Whitehall, S. W., August, 1905. 

“ Sir, —I am directed by the Local Government Board 
to advert to your letter of the 19th ult. with reference to 
the application of the Town Council of Torquay for sanc- 
tion to borrow $42,000 for purposes of electric lighting and 
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power supply, and as regards your request to be furnished 
with particulars of the figures upon which the Board have 
arrived at the conclusion that the proposals would probably 
involve a serious loss to the borough. I am to make the 
following observations : 


“At the local inquiry in January last the Council's 
electrical engineer submitted an estimate of the probable 
receipts and expenditure during the first ycar’s working at 
the proposed new power station. The following is a 
summary of this estimate : 


Revenue— 2 s.d. s. d. 
ТЕНИП coo seca ei cvm teta trt 7,495 8 6 
Tramways (based on 106 hours per week 
Por Саг) сыла c A eiua =- 567218 4 
E 11,066 6 10 
Dierest and sinking fund charges. 5,049 7 3 
Working expenses (based on an average 
oost of 1 58d. per unit sold)... .. 5,694 0 0 
— — 10,745 7 3 
Estimated curplus . аана - 322 19 7 


“ As regards the estimated revenue from tramways, the 
Board are advised that the basis of calculation—viz., 106 
hours per week per car—is excessive, and that the more 
probable figure for a place like Torquay would be 80 hours 
per week рег car. Taking the latter figure as the basis 
of calculation, and allowing a corresponding saving in fuel, 
the estimated revenue from tramways would be, say, 
£2,858, or a reduction of 20 per cent. on the estimate sub- 
mitted. 

As regards the working expenses, the Board are advised 
that the estimate of 1:584, per unit, which is little more 
than one-half the actual cost at the present time, is too 
low. They find that at seven other towns in England of 
about the same size as Torquay, which supply power for 
traction purposes as well as for lighting, the average total 
works cost per Board of Trade unit is 2:15d., and some of 
these towns are better situated for obtaining cheaper coal. 

"The Board think, therefore, that in order to arrive at 
a fairly accurate estimate, the average cost per unit sold 
should be taken at not less than 1:82d., which would then 
be a distinctly low figure for a place like Torquay, and a 
reduction of 41 per cent. below the present cost. 

“ Taking the amended figures for tramway revenue and 
working expenses as above suggested, the estimated revenue 
and expenditure would be as follows : 


Revenue— £ s.d. £ s.d. 
His eens easesso . 7,495 0 0 
Tramway . s. coriis mo s oro sa s oe o m o es omt o m bee . 2858 0 0 


— — 10,351 
E diture— di: 


nterest and sinking fund charges. . 5,049 0 0 
Working expenses . . e 7,592 0 0 
— 12,641 0 0 


Estimated deficiency on first year's working s=. = 2,290 0 0 


"Т am at the same time to transmit to the Town Council 
the enclosed copy of a communication which the Board 
have received from the manager of the Dolter Electric 
Traction, Limited, and to inquire whether the Council 
concur in Mr. Mitchell’s report. If so, the Board would 
be prepared to consider a scheme on the lines indicated, 
and I am to request that such a scheme may be 
submitted.—I am, etc., 


“ NoEL T. KERSHAW, Assistant Secretary.” 


Report of the Torquay Council Meeting, Nov. 24, 1905. 


The Town CLERK read the following important com- 
munication from the Local Government Board : 


“ Local Government Board, Whitehall, S.W., 
“ Nov. 20, 1905. 

“ Sir, —I am directed by the Local Government Board to 
state that they have had under consideration the report 
made by their inspector, Mr. Hooper, after the inquiry 
held by him with reference to the application of the 
Town Council of Torquay for sanction to borrow the sum 
of £9,500 for purposes of electric lighting and power 
supply. The Board has decided to comply with the appli- 
cation so far as it relates to the borrowing of the sum of 


£8,099, and their formal sanction is forwarded to you 
herewith. In arriving at this amount the Board have 
deducted the following sums: 


(1) Cost of taking down and removing 125-kw. alternator..... £10 
(2) Outstanding debt on such alternator................—.—.. —.—. . 1,556 
(3) Cost of removal of 40-kw. alternator. . - 56 

| £1,401 


*" As regards deductions (1) and (3) Iam to explain that 
the Board do not regard these items as suitable subjects of 
a loan. Deduction (2) is made in accordance with the 
Board’s usual practice in cases where works on which debt 
is outstanding are to be superseded. The Board will raise 
no objection to the application of any sum recelved from 
the sale of the 125-kw. alternator in defraying the cost of 
the new plant. 

The Board direct me at the same time to point out to 
the Town Council the desirability of postponing for tbe 
present any extension of the system of public lighting by 
electricity. The Board gather that this system isunremunera- 
tive, and, having in view the financial advantage of utilising 
the present generating station as long as possible, it is 
clearly inadvisable to increase the existing loan for any 
unprofitable purpose. Moreover, the Board consider that 
as the provision of a new generating station will no doubt 
ultimately be necessary, the Town Council should see that 
the undertaking is carried on with the greatest economy, 
and otherwise in such a manner that a substantial reserve 
fund may be built up to meet the anticipated large expendi- 
ture.—I am, Sir, your obedient servant, 


" NoEL T. KERSHAW, Assistant Secretary.” 


Councillor MORTIMER, in moving that the communication 
be referred to the Electrical Committee, ssid no doubt there 
would be a certain amount of congratulation that the loan 
had been granted, but he felt that the larger scheme, 
with certain modifications, would have been much the 
better one. 

Councillor KENNY seconded. 

Alderman RUTLAND asked how the £1,400 was to be 
made up. 

The Бох CLERK : That is a matter for the Electrical 
Committee to report upon. 

The motion was carried. 

Councillor RocKHEY said there was a rumour about that 
there had been an offer made to purchase the electrical 
undertaking. Was it correct ? 

The Town CLERK : If you have patience, you will hear 
something about it at a future meeting. 

Councillor Коскнкү; I have patience, but I wish to 
know if it is correct. 

Alderman PEARSON: Yes. 


ELECTRIC LOCOMOTIVE FOR UNDERGROUND 
RAILWAY. 


The electrification of the Underground Electric Railway 
Company's line has been extended as far as Earl's Court 


Ев. 1. —L. and N. W. Train with Electric Locomotive. 


and on Saturday the new electric locomotives for drawing 
the London and North-Western trains were introduced for 
the first time. The trains are now driven electrically from 
the Mansion House to Earl's Court, at which place the 
electric locomotive is shunted (the train proceeding on its 
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journey with a steam locomotive), and used for driving 
another train to the Mansion House on the retarn journey. 


simply taking one of the B.T.H. standard equipments 
supplied for their underground trains and applying it to 


— ^ 
2 Чы, 


- * 
1 hi 
P а. 


- 
— уз 


Fic. 2, —District'Railway.Company's 800-h. p. Electric’ Locomotive for hauling L. and N. W. Trains. 
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Fic. 5. — Arrangement of Contactors, Switches, Circuit Fre.kers, and Revert ers. 


The locomotives were built by the Amalgamated Railway 
Carriage and Wagon Company, Limited, of Saltley 
Works, Birmingham, and each is provided with motors of 
800 h. p., the weight of the London and North- 
Western train with load being 140 tons (Figs. 1 and 2). 
Tbere are four 200-h.p. motors of the B.T.H. G Е..69 type 
on each locomotive, similar to those used on other under- 
ground trains. The Sprague Thomson-Houston system of 
train control is in operation, and each locomotive is 
furnished with a double equipment, consisting of two sets of 
contactors, circuit breakers, reversers, etc. The photograph 
(Fig. 3) shows the arrangement of the open equipment. 
This is the eame as has been in operation for some time, 
the Underground: Railways Company of London, Limited, 


the locomotive. The combined weight of each locomotive 
is about 56 tons, or seven tons on each driving axle. 


— 


Hydro-Electric Plant.— The Diario Official of Mexioo of Oct. 30 
notifies an application by Senor Salvador Gambino for an appropria- 
tion of 10,0С0 litres of water per second from the river San Pedro, in 
the State of Ohihushus, for the purposes of irrigation and production 
of motive power. The Diario of Oct 31 notifies an application by 
Senor Felix Araiza fcr an appropriation of water from the river 
Bo'aüos situated betwcea the State of Jalisco and the territory of 
Tepic, for the production of motive power. The Diario of Nov. 2 
notifies an application by Senor L. del Paso for an appropriation of 
9,000 litres per second from the waters of the rivers Ohinipas and 
Septentridn, in the States of Sonora and Sinaloa, for the production 
of motive power, 
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POOR TORQUAY. 


The Torquay Corporation, and, unfortunately, the 
Torquay ratepayers also, are to be commiserated with in 
the straits to which the Local Government Board have 
brought them. We believe it was Sydney Smith who said, 
“ А corporation has neither a body to be saved nor a soul 
to be damned.” Whether we are correct or not in our 
quotation, it is certainly the case with the Local Govern- 
ment Board, because the Board, although powerful in doing 
mischief, has no existence. As it is impossible, therefore, 
to libel a Board which does not exist, we feel quite free to 
express our atrong opioion on the decisions issued in the 
name of that Board. If certain of the permanent officials, 
or even tbe outgoing political chlef, should take these 
remarks as personal, we shall be exceedingly vexed. 
If, however, they will induce the permanent officials 
to study the subject which thelr very appointments 
suppose them to be expert in, our object will have 
been gained. Certain of our readers may not have 
followed our leading articles on the procedure of the Local 
Government Board when considering electric lighting loans. 
We would ask them to read the three leadiny articles for 
Nov. 3, 10, and 17, entitled respectively “The Local 
Government Board and Electrical Undertakings,” ‘ Local 
Government Board Loans,’ and Engineering Estimates 
and the Local Government Board.” They would also do 
well to read the letters which have passed between the 
Board and the Corporation of Torquay which appear in 
this issue, together with a few letters from the Dolter 
Electric Traction Company, Limited. We took care that 
the leading articles above referred to should be brought to 
the notice of the chief of the department of the Local 
Government Board dealing with the Torquay matter, and 
we aleo sent the papers to Mr. Ross Hooper, the inspector 
who held the two Torquay inquiries. We are some- 
what surprised, therefore, to find that the final decision of 
the Board should be such as to perpetuate for a time at 
least an inefficient station for the generation of electricity. 
After the letters in question will be found a report 
from the Torquay Times of the last meeting of the 
Council. It was asked what the Electricity Committee 
proposed to do as to that portion of the loan which the 
Board would not sanction—i.¢., one thousand four hundred 
and one pounds. We can answer this question. This 
sum, less any moneys received for the old machinery sold, 
will have to be borne out of revenue. This looks like an 
immediate loss of about one thousand pounds for the 
removal of machinery which if left in its present position 
would continue to earn profits until such time as a new 
station can be erected. For this loss the Local Government 
Board are directly responsible because they have sanctioned 
the removal of the machinery. Further, they have granted 
a loan for eight thousand and ninety-nine pounds for 
new machinery and alterations to the old station to enable 
this to be put down. As we showed in our leader of 
Nov. 10, the Board had the evidence of the well-known 
expert, Mr. E Manville, that two or three years would be 
the probable time in which the load would outgrow the 
capabilities of the altered station. Hence, in, say, three 
years’ time, as we then explained, some three thousand 
pounds worth of the present expenditure will become 
valueless, as the machinery now installed will then have 
to be moved into a new station elsewhere in the town, 
where economical running will be possible. The Local 
Government Board hides these facts away, and grante 
the new loan for fifteen years. At the end of three 
years it is true that the present expenditure will stand 
on the books at four-fifths of its present value. This 
depreciation, however, is required to meet the presumed 
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replacement of the plant in fifteen years, and does not 
affect the three thousand pounds’ loss in its removal in 
three years’ time. The Local Government Board have, there- 
fore, forced the Corporation to take one thousand pounds 
from revenue this year, and at the end of three years they 
insist, if they follow their unbroken precedent, in a further 
loss of three thousand pounds being met by revenue. 
This total loss of four thousand pounda is, however, а 
small matter compared with the other recommendation 
in the last letter sent to the Corporation. In it they are 
told not to extend their street - lighting because it is 
unremunerative, and, reading between the lines, the 
Corporation have little chance in extending their private 
consumption either, because the altered plant will not be 
capable of meeting much more load than that required 
for the tramways. The letters we publish will show that 
the Board and some of ite inspecting engineers are as 
ignorant as even our gas contemporaries of the true 
method of ascertaining what it costs to supply any 
particular type of load. They are, therefore, quite 
incapable of saying what is and what is not a profitable 
price to charge either for street-lighting or tramway 
supply. They have not sufficient business knowledge 
to know that a parliamentary power supply com- 
pany with a million pounds of capital on paper 
may not have enough money in the bank to 
meet their office expenses. Such lamentable lack of 
business capacity makes one wish that the late Sir 
Courtney Boyle could be again in charge of the Depart- 
ment. We remember that once a company promoter, 
wishing to get the transfer of the Fleetwood electric light- 
ing order, sent a deputation of the Corporation to Sir 
Courtney Boyle, with the certificate of registration of the 
company as evidence of financial stability. He promptly 
requested them to Таке away that —— picture ”—and we 
need hardly say that the application for transfer was not 
granted. We hope that with the change of Government 
the political head of the Board of Trade will not be the 
only change made in the personnel. It is quite time that such 
an important department was reorganised, so that at 
least there may be some chance of the staff understanding 
the subject with which the Department has to deal. 


CORRESPONDENCE. 


„One man's word is no man’s word, 
Justice needs that both be heard." 


ELECTRIC FIBES (ö 


Sir,—I notice in the newspapers this morning that the 
cause of the fire at the Shrewsbury Schools is put down to 
the fusion of the electric light wires. I have thoroughly 
investigated the matter both yesterday and to-day, and can 
say positively that this was not cause of the fire. Tho 
whole of the branch fuses were in order in the distributing 
boards (which were not damaged by the fire), showing that 
the damage to the wires was the effect of the fire, and was 
done after the main switches were turned off. The fire is 
supposed to have started some distance from any electric 
light wires, and close to the flue leading from the heating 
apparatus. The report in the newspapers has come from 
no reliable source.— Yours, eto., 

. C. M. Jonnston, M. I. E. E., Borough Electrical Engineer. 
Shrewsbury, Deo. 6. 


EXCESS PRESSURE ARRESTERS, 


SiR&,—In reply to G. Мв” letter, the resistance of 
the jet (when used in combination with excess pressure 
arresters) should be such that about 500 watts flow to 
earth. These jets are frequently used as lighting arresters, 
in which case a constant current of 0'1 to 0:2 amperes is 
allowed to flow to earth during the thunderstorm. Used 


in this manner, in addition to the ordinary horn type 
srrester (the jet resistance being in this case in parallel and 
not in series with the horn arrester), these jets form one 
of the best protections against lightning. Indeed, they 
are the only forms that are really effective in such severe 
thunderstorms as are experienced in tropical countries. 


Voltage, Sections of jet. Height of jet. 
000 ..... 4. 160 square millimetres .—..... 350 millimetres 
12 000 T XP owe 99 21 oan om) о 0€ [Y] 
8,000 ........ 800 „ je. ие — 200 ii 


I give a table showing section and height of jet to allow 
0'1 ampere to flow to earth. The sections must not be 
reduced, or the jet will not satisfactorily take the flash to 
earth.—Yours, ete, ZODIAC, 

Nov. 30, 1905. 


THE NEW BOSS: AN OLD, OLD TALE. 

The Boss. 

The new Boss. 

What like is he! 

And the answer was forthcoming : 

"Gin his breeks was red, and he'd no sic an awfy 

swelled heid, he'd be Mephisto. Black een, black 
whiskers, sallow, dour, and sarcaatio." 


Bat 
What says he? | 

“Tao the Works Sapt., ‘ Whit time d' ye start yersel ?' 

' Eight |!’ 

Start wi’ the men when the horn blaws' ” ! 

Collapse. 
Painfal and speechless collapse. 

‘Tae the ower-wrought Chief Dro, 'Ye're ower- 
staffed, and owerpaid. Sack the hauf, use appren- 
tices, and consider yer screw doon fifty quid,’ 
says he." 

Horrors !! 
What says he to 


The outside erector ? 


« 'Stannin aroond watchin’? Yere a’ lazy thegither. 
Cud a fitter no dae this job?’ And yon erector chap 
up and tells him, Just as pleases yersel; I didna 
ask for the d—— job !! 
H'm. H'm. Things looking up a bit. 
Then he hies him unto 
The Works Draughtsman. 
1% Ma conscience, na wonder dividends is doon, makin’ 
yer ain tools when ye cud get them for the hauf 
Irae some ither fowk. ‘Ye cudna, and opywe 
gin ye think ye cud dae the job better yersel, here's 
ma notice II! 
111 — — 111! 
Oh rapture, oh вовбаву. 


Moral |—It’s a strong msn who can run a shop single- 
handed 


ELECTRO-CHEMICAL DEVELOPMENTS. 


In the Electrical World and Engineer are doscribed 
some electrolytic processes which have recently been 
patented in America. 

Metallic sodium is made commercially at Niagara Falls by 
the Castner process, which electrolyses caustic soda in a 
single cell. A patent recently granted to Mr. E. A. 
Ashcroft proposes the use of a double cell, which in some 
respects resembles the Castner Kellner and the Acker celis 
for eleotrolysis of sodium chloride. As in the Castner- 
Kellner process, Mr. Ashcroft uses an intermediate bipolar 
electrode, which forms the connection between the two 
cells ; but he electrolyses fused salt, and, therefore, cannot 
use mercury for the bipolar electrode, but uses instead 
fused lead, as is done in the Acker process. In this first 
compartment Mr. Ashoroft eleotrolyses ſused sodium chloride. 
The sodium set free by the cathodic reaction alloys with 
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the fused lead, and is transferred into the second compart- 
ment, where it passes again into the electrolyte, which is 
fused caustic soda. In this cell metallic sodium is then 
obtained as acathodic product. Another process in which а 
fused electrolyte is employed is described in a patent of Mr. 
H. S. Blackmore. It may be best described in its application 
to the production of a copper-aluminiam alloy. Copper 
aluminate is dissolved in a fused mixture of lithium and 
calcium oxides, and on electrolysis of this fased solation a 
copper-aluminiam alloy is obtained. In all metallurgical pro- 
cesses, metals are purified by means of slaga which combine 
with the impurities and thas remove them from the metallic 
bath. A modification of this method is proposed in a 
recent patent of Mr. H. M. Chance, who holds the metal 
in molten state in contact with an electrolyte which on 
electrolysis yields the purifying agent. Thus he proposes 
to purify molten iron by making it a cathode, in contact 
with fused calcium chloride as electrolyte; calcium is then 
set free by the current and serves as a purifying sgent. 
Chlorates are made commercially by electrolysis of aqueous 
solutions of the chlorides in a cell without a diaphragm at 
a temperature of about 70deg. C. ; this process is in use by 
the National Electrolytio Company at Niagara Falls. A 
process recently patented by Mr. A. E. Gibbs yields 
simultaneously chlorate and  bichromate. It depends 
upon the reaction between chromate and chlorine gas, 
yielding bichromate, chlorate, and chloride. Either a stream 
of chlorine gas from a reservoir is pumped through a 
solution of chromate, or the chlorine is electrolytically 
formed in a cell itself. In the latter case the cell contains 
both chromate and chloride, and a diaphragm cell is 
employed. 


MANCHESTER SECTION OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS. 


Chairman’s Address. 
BY S. L. PEARCE, M.IE E. 
(Concluded from page 778.) 


Central-station englneers are gradually becoming to recognise 
more and more the value of steam-turbine plants. The more 
extensive adoption of these plants, the larger sizes of units 
used, on which so much emphasis has of late been laid in the 
technical Press, mark the chief progress of power station 
developments. An extended use of three-phase plants has been 
inevitable, and to these steam-turbines are particularly suitable. 
Of the many good qualities appertaining to the turbine it is 
unnecessary at this stage to refer, but mention may be made of 
some extremely good steam consumption tests that have recently 
been made. With units of 3,000 kw. capacity, 151b. to 154]b. of 
steam per kilowatt-hour at full load and 16 751b. at half. load 
‘have been obtained. It is interesting to note, further, that 
steam consumption trials conducted, on turbines after having 
been at work for extended periods glve resalts which show no 
falling off in efficiency from the resulta obtained on official testa. 
This is a point concerning which some doubts have been hitherto 
expressed. Reciprocating sets are still being built in large sizes, 
but 1t is not surprising to note that the general trend is all in 
favour of the adoption of turbines, especially for large units. 
The past year has, however, marked a real development in the 
design and manufacture of turbine-drlven continuous-current 
generators. It is not so very long ago that the difficulty of 
solving in a satisfactory manner the commutation problem was 
considered a barrier to their adoption. With high speeds it is 
Impossible to keep down the reactance voltage; with slow- 
speed sets, on the other hand, carbon brushes fulfil all the 
necessary requirements, and special means for counteracting 
the armature reaction are not necessary. Two methods are in 
vogue successfully to-day for compensating for armature 
reaction on high-speed sets: (1) compensating coils wound in 
slots in the pole-pleces, thus neutralising the armature effect on 
the field ; (2) auxiliary or commutating poles arranged between 
the ordinary poles. Both systems have given satisfactory results 
in otical operation, and whilst the latter is the more 
9900 ida] arrangement, the former has advantages from an elec- 
trical point of view. Another departure from generally accepted 
practice has been made recently in the use of carbon brushes 
for turbine-driven generators. Engineers have been generally 
familiar with the wire brushes and serrated commutators 
hitherto considered to give the best results, but it must be 


allowed that the smooth surface commutator and carbon brushes. 


form a far more mechanical piece of work, and it is hoped that 


equally good resulta may be obtained from an electrical point 
of view. Such continuous-current sets provided with carbon 
brushes are in operation now for the first time in this country 
on lighting and traction circuits. Towards this improvement 
the present manufacture of carbon brushes has contributed 
considerably. The introduction of copper, either mixed with 
or graded with the carbon, give to the brush those qualities 
which facilitate commutation. 

The gas-engine has hitherto found little favour for central- 
station work in this country, and the threatened supersession of 
steam plants has still to come, and, until put forward in the 
form of the gas-turbine, is not likely to oust the steam-turbine, 
in view of the very large units being adopted in central stations 
to-day, and the uncertainty that prevails on the score of satis- 
factory parallel running with gas plants coupled to alternators. 
Much, however, has been done recently in the development 
of gas-engine building, and units of 3,000 h. p. have been 
constructed. ^ Electrical engineers are not unmindful of the 
main economy that is possible with the use of gas plant as 
compared with steam plant, and of the many improvements that 
have brought the gas-engine to & much greater degree of 
perfection, but it cannot besald yet that the day of large power 
gaB-engines—4.e., engines of 2,000 h. p. to 3,000 h.p.—has fully 
come. However, the outlook fov their use is more favourable 
to-day, but we still appear a long way off from the time, so 
often prophesied, when the gas-engine will completely supersede 
the steam engine as a prime mover. The conditions which 
militate agsinst the adoption of gas plants for large power 
stations as compared with turbine plant may be briefly stated 
as follows: (1) The higher initial capital outlay. Taking a 
station of 20,000 h.p. to 30,000 h.p. gas plants could not be 
installed under £18 per kilowatt, exclusive of buildings. A 
modern steam plant could be put down for two-thirds of this 
amount, and, in fact, a figure of £8 has been taken in one 
notable instance. (2) Increased floor space required. (3) 
Probably higher rate of depreciation and increased main- 
tenance costs. Against these may be put in favour of producer 
gas plants: (1) The saving in «actual fuel, which, of course, 
varies under different conditions, but is not likely to be less 
than 15 to 20 per cent. (2) The saving due to the recovery 
of the sulphate of ammonia. The combination of the latter, 
however, with high-tension planta is not one that commends 
itaelf to electrical engineers. 

As illustrating the growth of electricity supply stations, it 
may be of interest to state that the total capital invested has 
increased from, roughly, £8,000,000 in 1896 to £62,000,000 at 
the end of last year, represented by 185 companies and 262 
municipalities, the total capital being approximately evenly 
divided between the two classes of undertakings. Whatever 
the critics may have to say on the subject of municipal trading, 
it is evident that the electrical industry is, at any rate, indebted 
toit. Of this £62,000,000 some 42 per cent. has been spent on the 
engine and boiler house equipments of the generating stations, 
and some 55 per cent. on the feeding and distributing systems. 
These figures indicate the very great importance of electricit 
supply, in regard to which no signs of diminution are саа 
festing themselves. Ар increase the last decade of п 
800 per cent. in capital, of 1,000 per cent. in lamp connections, 
and of 1,500 per cent. in the number of units sold, are figures 
which will speak for themselves. 

In the domains of the electro-chemical and electro-metal- 
lurgical industries, reference should be made principally to the 
improvements that have boen made in the methods of iron and 
steel production. The earlier attempts to substitute purely 
electrical methods in the reduction of the iron ores for the 
more usual process of smelting have not been very successful, 
and at present the electrical furnace cannot be considered a 
serious rival to the blast furnace. The trend of eventa has, 
however, been towards improvements in the furnaces and 
methods for producing steel and alloys from plg iron and 
scrap. It is possible that in the near future the combination of 
blast furnaces with electric steel refining furnaces will be con- 
sidered indispensable to all up-to-date steelworks. The opinion 
of the commission appointed by the Canadian Government 
as far as they sre capable of application to this country 
is worth quoting: ‘‘That pig iron can be produced from 
iron ore, and steel of all grades can be produced in the 
electric furnace from pig iron, scrap, and ores as easily as 
by the customary methods, and that the high-grade classes 
of crucible steel and s ] alloys can be made with 
marked economy in several forms of electric furnaces.' The 
manufacture of pig iron in the electric furnace is of little 
interest to electrical engineers in this country, as with the cheap 
supply of fuel available here no electric furnace can compete 
with a modern blast furnace. It is not improbable that the 
electrical energy required for the electric furnaces will be 
obtained from gas-engines operated by gases from the blast 
furnaces. Probably only two of the modern electric furnaces 
are capable of adoption for English steel smelting, but it has 
been proved that either of these processes can compete auccess- 
fully with the Sheffield crucible furnace with electrical energy 
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atanything likea reasonable figure. Aluminium has had an 
extended use in connection with the Thermit process of 
welding tramrails, which is being successfully adopted by many 
of the er municipalities. 


In the telegraph world there is a growing tendency to intro- 
duce typewriting telegraphs and machine telegraphs which 
reproduce the written message in its original form. Electric 
rp lcm is being adopted by the principal railways, and 
during the year an important installation has been put down 
at Derby on the Midland Railway. The system is purely 
electrical, and not a combination of electrical and pneumatic 
devices. Both points and signals are operated by specially 
constructed motors. The system includes a mercury contact 
under the running rail, whereby a passing train puts a signal 
to danger after passing it. Automatic signalling systems are 
also finding favour on electric railways, where the presence of 
a live rail makes the porno of energy for the signals a 
simple matter. In the field of wireless telegraphy much useful 
work has been done in popularisiog the system by the 
acceptance of messages at post offices for transmitting to vessels 
at sea, and vice vers. Licenses are now required for the 
setting up of stations to avold interference with other stations 
which may be near. In certain cases these licenses are 
refused, but permission is given to erect elsewhere. The 
common battery system is now practically standard for all 
large telephone exchanges, and the National Telephone stations 
are belng changed over to it. The chief event of the year is 
the ratification of the agreement between the Post Office and 
the National Telephone Company, whereby the former purchases 
the system of the latter in 1911. By this arrangement manici- 
palities are prohibited from taking out further licenses, 
and the existing municipal systems can be purchased outright. 
Some interes figures were produced in the hearing of the 
evidence before the Telephone Committee. At the end of 
March, 1905, the National Telephone Company had 1,139 
exchanges, 520,017 subsoribers’ stations, and were handling 
995 million messages per annum; 683,000 miles of wire were in 
use, of which 644 per cent. were underground ; 45,000 miles of 
underground wires were rented from the General Post Office. 
Important improvements have been made during the year in 
the manufacture of domestic and short-distance telephones. 
Intercommunication systems for office, warehouse, and works 
use can now be obtained at much lower prices than formerly, 
and a healthy competition has been the means of bringing the 
telephone within the reach of the smallest concerns. Con- 
tinental communication is now possible, and steps are being 
taken to extend the lines into countries far inland. 

From an electrical engineer's point of view, the last session 
of Parliament has not been remarkable for the legislation 
that has been enacted. The question of a cheap power supply 
for London in the form of the ** Administrative County of London 
Power Bill" has been the predominating feature. With the 
details of the Bill many of you are no doubt familiar. The 
scheduled area of supply covered by the provisions of this Bill 
was no less than 600 square miles, and was divided into 
portions—the industrial and non-industrial. In the former, 
powers were sought to supply tramways, railways, docks, Govern- 
ment offices, etc., and also to individual consumers with the con- 
sent of the existing authorised distributor. In the event of that 
consent being withheld, an appeal to the Board of Trade was 
to follow. fa the non-industrial area, powers to supply in 
bulk, and to tramways, railways, docks, etc., were asked for, 
but not individual consumers. The Bill, as amended, com- 
mended itself to a large proportion of the original opponents— 
viz., the supply companies—which is evidenced by the various 
agreements which were arrived at between themselves and the 
promoters of the Bill. Whatever views we may hold as to the 
fairness or otherwise of allowing a company armed with such 
powers as this Bill would have given it coming into competition 
under conditions favourable to themselves in the same areas 
with the existing pioneering supply companies and local 
authorities working under unfavourable conditions, we cannot 
but regret that this and similar measures should be prevented 
from becoming law simply by the elapsing of time, and that all 
the money and labour spent on their promotion should be lost. 
Evidently there is considerable room for improvement in the 
method of parliamentary procedure, and there does not appear 
any valid reason why the various Bills should not be taken up 
at the new session of Parliament at the stage at which they were 
left in the preceding session. The ‘‘Supply of Electricity ” 
Bill has been introduced for the fourth occasion only to be 
dropped again. This is certainly a misfortune, as in its present 
form it is certainly more favourable as regards both powers 
and restrictions in so far as these apply to local authorities. 
In particular the provisions made (1) for the oom ag 
acquisition or use of land for generating stations allows of 
the operation of a generating station without unreasonable 
risk of being subject to a nuisance clause, and (2) the stand-by 
clause, under which a person is not entitled to demand or 
to continue to receive a stand-by supply unless agreeing 
with the undertakers to pay a reasonable return on ,the capital 


expenditure incurred, is one which is urgently required. Of 
equal importance to the Supply of Electricity Bill is some 
modification of the 1870 Tramways Act, which again was undealt 
with. It is, therefore, to be regretted that there has been no 
legislation this year which has in any way helped to improve 
the conditions of the electrical industry. 

The past few months have witnessed considerable activity in 
the shape of electrical exhibitions in bringing home to the 
publio the advances that have been made in the various appli- 
cations of electricity. Keen competition in these various fields 
has shown the necessity for increased publiclty if the present 
rate of progress is to be maintained, and such exhibitions as 
the one recently held on such an extensive and successful scale 
in London caunot but prove an immense stimulus to the industry 
generally. Seeing is belleviog, and the real value of exhibitions 
is in the educational effect that they have on the public gene- 
rally, whereby the value of the various applications of electricity 
can be brought home more forcibly than by descriptive articles 
or in any other of the many ways adopted. Considering what an 
important centre Manchester has now become in the electrical 
industry, it is worth consideration whether in the near future a 
local exhibition might not be held with advantage to all con- 
cerned. During the last few years British manufacturers have 
undoubtedly made up a lot of lost ground. But a short time 
since it appeared that as a country we were not keeping pace 
with American and Contiaent.] firms, and that great enter- 
prises were passing into the bands of competitors. Whilst 
admitting that low prices, brought about by over-produc- 
tion and industrlal depression, had mach to do with the 
placing of important works abroad, it oannot be said that 
British manufacturers were in such a strong position then such 
as they held to-day. A olcser appreciation of the lines on which 
electrical enterprises are developiog, coupled with improve- 
ment in designs and methods of manufacture, have 
manufacturers in a position fally equal to their competitors, 
aud able to supply the demands of the country. Whilst the 
lessons of the past few years' experience have been for the 
most part turned to good account, British manufacturers have 
still, it is feared, to learn the meaning of prompt delivery.” 
It would be interesting if a return could be prepared of the 
large contracts made during the year and the number of those 
given that were completed within the specified time. Judging 
by results, it is apparent that only too often times and dates are 
given that canno: possibly be compliei with, and without any 
serious attempt to compute the actual time required for their 
completion. The enforcing of penalties may have weight with 
the manufacturers, but it is no adequate compensation to the 
engineer who requires the plant, and from the latter's stand- 
point reliability for delivery will often weigh as much or more 
than lower first cost.. 

I have endeavoured to indicate briefly some of the advances 
that have been made in the various spheres of the application 
of electricity, and to point out some of the considerations which 
govern a solution of many of the problems of the day. Some 
of these appear considerably far off from belng satisfactorily 
solved. Take the case of electrical storage. The development 
of storage is desired by all engineers, but all are not agreed 
that it is on the lines of the ordinary lead couple accumulator 
that perfection will be found. Оп the contrary, very strong 
views are entertained that something better than this 
method will have to be developed before electrical storage 
can on economic grounds be applied on anything approaching 
an extensive scale. We should not, however, be unmindful of 
the great improvements that have been made in recent years 
towards increasing the life of the battery, as a whole, by means 
of automatic ** boosters,” and improvements іп the manufacture 
and formation of the plates, and a consequent reduction in the 
cost of upkeep. Whether in the present type of accumulator, 
improved as it undoubtedly may be from year to year, or in 
some form akin to that on which Edison has been working 
the final solution will be found, is a problem for the future. 
The recent experiments of Sir Oliver Lodge, employing high 
static charges for the purpose of dispelling fog from the 
atmospheres of our large cities and towns are worthy of 
note, as containing the possible fundamentals of future 
developments. 

I do not propose to farther trespass on your time. Enough 
has been said to show the value of electrical engineering pro- 
gress to the community generally, and which has brought in its 
trail social changes of untold benefit to mankind. Of the 
electrical engineer may it not be truly said that he has been 
engaged ‘‘in directing the great sources of power In Nature 
for the use апа convenience of man”? In conclusion, may I 
express the hope that the session on which we enter this 
evening may be as successful as those that are past, and that 
we 5 of the papers presented may be mutually 
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Mr. R. J. Roberts, of Merthyr Tydvil, has been appointed junior 
charge engineer at the borough of Oheltenham electricity works, 
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TRADE NOTICES AND NOVELTIES. 


Variable-Speed Electric Drill. 


From the Armorduct Manufacturiog Company, Limited, 
6, Farringdon-avenue, London, E. C., ve. have particulars of 
their ‘‘ Little Hustler" variable-speed electric drills for con- 


Pj 


tinuous and three-phase current. The accompanying illustra- 
tion shows опе mune of this extremely usefal type of drill, 
which can be adjusted to three speeds, according to the size of 
bore intended. The motor is shunt-wound, and gives its full 
wer on the different speeds, the latter being obtained entirely 
y the agency of a 8 1 gear. There is no waste of energy. 
All non-magnetic parts are made of an aluminium alloy, so as 
to obtain lightness. A further noteworthy feature is that the 
plug-top attached to the flexible cord contains a maximum cut- 
out, which, in case of overload, stops the tool, the latter auto- 
matically restarting when the boring pressure is reduced to 
normal. This device makes it impossible for the motor to burn 
out due to overload, and renders the tool fool-proof. 


The Glasgow Are Lamp Starter. 


Many of our readers will be interested to learn that Mr. 
James Ferguson, late manager, electrical department, Kelvin 
and James White, Limited, has now started business on his 
own account at 61, Pollok-street, Pollokshaws, Glasgow, where 
he has put down modern plant for the manufacture of light 
electrical and mechani apparatus generally. We are 
indebted to Mr. Fergason for the following particulars of 
the Glasgow аго lamp starter (Lacke, Calderwood, and 
McEwen’s patent), of which he is sole maker. A number of 
these starters have been in use, we understand, on the Glasgow 
Corporation street-lighting system for over elght months, giving 
every satisfaction. Regarding the identity of the patentees, 
Mr. Lackie is, of course, the chief electrical engineer to 
the Glasgow Corporation, while Mr. Calderwood and Mr. 
McEwen are well-known members of his staff. This 
apparatus has been designed for switching in street arc 
lamps with an interval of time between each group. Referring 
to the accompanying illustrations, it will be seen that the switch 
consists principally of two parts—viz. (1) a main switch proper 
controlled by an electromagnet; and (2) the time-element 
mechanism which closes a secondary circuit after a predeter- 
mined interval, thus actuating the main switch of the next 
switch in the series. From any central or suitable point a 
series of lamps may be switched into circuit, set after set of 
the series, with a time interval between the switching in of the 
various sets ; on the last of the sets being switched in, contact 
is automatically made to indicate at the central switching point 
that the circuits have been completed throughout the entire 
series. The interval of time obtained between the lighiing one 
set or group of arc lamps and another set or group of arc lamps 
permite of the electric current being steadied, to obviate flicker- 
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ing of the lamps of private consumers. The electromagnetic 
switch is actuated by a powerful electromagnet, A, rotating an 
armature which is pivoted by arms to the yoke. This armature 
is coupled by insulated connecting pieces at the sides to 
the double-pole switch, which is provided with suitable 
carbon contacts. One of the switch coupling pieces is fitted 
with an arm which is coupled to the plunger, OC, which 
actuates the time-element mechanism. The whole apparatus is 
fitted on a base of insulating material with an insulating pun 
between the two switches, so that accidental contacts between 
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Arc Lamp Starter with cover of time element removed. The white dotted 


lines show the travel of the plunger and ball. One-quarter full size. 


the positive and negative terminals, or between the positive or 
negative terminals and the middle-wire terminals, may be made 
difficult or impossible. The time-element mechanism consists 
of a wavy spiral, B, the axis of which is vertical, mounted on a 
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Complete Arc Lamp Starter in Off" position. One-quarter fall size. 


platform forming part of the insulating base. Through the 
centre of both the spiral piece and the base is a hole large 
enough to allow a planger, C, to pass freely upand down. The 
function of this plunger is to elevate a smooth spherical ball, D, 
from the bottom of the base to the top of the spiral. The ball 
then descends by travelling round the zig-zag till it reaches the 
base, where it rolls on to the top of the contact spring, pressing 
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Society of Arts, —At68 p.m., ‘' The Measurement of d Pen, 
Ourrents avd Electric Waves," by Dr. J. A. Fleming, D. So., F. R. . 
(in continuation of previous courses on Eleotric Oscillations and 
Electric Waves and on ‘ Hertzian Wave Telegraphy ). 


(Leciure III.) 


ib down against the fixed contact and closing the circuit for the 
relay magnet of the next starter. The time taken for the ball to 
travel from the top till it closes the circuit for the next switch is 
11 seconds, or sufficient to allow one group of lamps to be burning 
steadily before the next group is switched on. When the starter 
is switched out, the planger drops to the bottom and the ball 
rolls off the contact spring on the top of the planger ready for 
the switching - in operation. A clutch, F, which can be released 
by the electromagnet, E, holds the switch on. As soon as the 
„all on” lamp in the station lights up, indicating that all the 
groups of lamps in the series have been switched on, the switch 
for the electromagnet, A, may be opened and the switches are 
held on mechanically. To open the switches, the main magnet 
ог in switch is first closed, thus relieving the ciutches, F, 
which are withdrawn on closing the ** off " switch which controls 
the circuit for the electromagnet. The whole apparatus is of 
the most substantial construction, and has been designed for 
fitting in section pillars or lamp pillar bases. 

Saring in Cost of Arc Street- Lighting due to the use of Arc 
Starters.—Wages saved by using starter, taking 850 street arc 
lamps: Men employed without starters—11 men at 27s. per 
week, 1 man at 24s. per week, 11 men at 21s. 5d. per week 
= £27. 16s. 7d. per week, or £1,446. 16s. 6d. per annum. Men 
employed with starters—16 men at 27s. per week (average), 
£21. 128. per week, or £1,123. 4s. per annum. Saving per 
annum in favour of starters, £525. 12s. 6d. 

Units Saved by Using Startcrs.—The switching in need not be 
started so early or the switching oub so late as when men have 
to go the round of lamps. Taking the time of burning on this 
account as half-hour less per day, lamps taking 500 watts, or 
half a Board of Trade unit per hour, the units saved will be 
850 x4x4=212 2 units. At ld. per unit this would amount to, 
say, 17s. 84d. Also 12 pairs of carbons would be saved. At 
lə. 5d. per dozen pairs, this would amount, together with the 
cost of setting and trimming them, to 2з. 3d. per day. 

Therefore, total saving is 17s. 84d. and 2s. 51. —- 193. 114d.— 
1. e., £064. 4s. Od. per annum. Total saving: men’s time, 
£325. 128. 64. ; current, carbons, etc., £364. 4s. 9d.—total, 
£687. 17s. 3d., say £688. Allowing one starter to 10 lamps at 
£10 each installed, taking depreciation at 74 per cent., interest 
9 per cent., and sinking fund 24 per cent. per annum, makes 
£127. 10s. on £850 capital. Deducting this annual amount 
from £687. 17s. 3d., leaves £560. 7s. 51. net saving on 850 аго 
lamps, which is equivalent to 13s. 2d. per lamp per annum. 


Catalogues, ete. 


* WrrroN" Morors.—The abbreviated price-list of Witton” 
continuous-current motora just being issued by the General 
Electric Company, Limited, will be found extremely handy for 
reference. It can be carried in the pocket without inconvenience. 

GILBERT Arc Lamp.—From the Gilbert Aro Lamp Company, 
Limited, Chingford, Essex, we have a copy of their new cata- 
logue. This is а very comprehensive list of the company's 
manufactures, including every type of arc lamp and accessories 
for same. 

Dry BaTTERIESs.—The Amalgamated Dry Batteries, Limited, 
16-17, Devonshire-square, Bishopsgate-street Without, E.C., 
have recently issued a new catalogue of their specialities, all of 
which are manufactured in London, being of the highest quality 
throughout. 

Id NTrrIoN Barreres. — The Hart Accumulator Company, 
Limited, Marshgate-lane, Stratford, E., sre issuing a new 
price-list of their specially - designed ignition batteries in 
celluloid boxes. We understand there is a very large demand 
for these batterles. Stock of all sizes is kept ready for 
Immediate delivery. 


TuzspAY, Dec., 12. 

Society of Arta —At 8 p. m., Historical Pageants,” by Mr. Louis N. 
Parker, F. R. A.M. 

Iastitation of Electrical Engineers (Glasgow Local Section),— 
At 8 p.m.. '' Recent Advances ia Wireless Telegraphy," by Dr. 
J. Erskine-Murray. 

Institution of Electrical Engineers (Manchester Local 
Seotion).—At 7.50 p. m., Street- Lighting, by Mr. Haydn 
Herrison. | 

Nottingham Guild of Mechanical and Electrical Engineers, — 
Av 7 50 p.m., *' Electric Oables," by Mr. J. Preece. 

Institution of Civil Engineers.—At 8 p.m., ''The Steam-Turbine,” 
by the Hon. О. A. Parsons and Mr. G. G. Stoney, 

WEDNESDAY, Dec. 15, 

Society of Arts.—At 8 p.m., ''The Commerce and Industries of 
Japao," by Mr. W. F. Mitchell, 

Iastitution of Electrical Eagineers (Birmingham Local 
Section) —At 7.5) p.m., ''Two New Eleotricity Meters,” by Mr. 
F . B. Holden. 

Iastitution of Eteotrical Engineers (Students Section) —At 
7.50 pm., Flame Arc Lamps,” by Mr. L. V. Pumphrey. 

Association of Engineers-in-Charge.—At E p.m., '' High-Pressure 
Gas I. lumination, by Mr. J. W. Blakey, 

Wolverhampton Engineering Society. —At 7. 50 p.m., ''The Loco- 
motive of To-day," by Mr. G. Bulkeley. 

THugspay, Dec. 14. 

Tramways and Light Railways Association. —At 5 p. m., vis it 
то Lots-road Power station. At 8 p.m., ‘‘ Improvements in 
Trucks," by Mr. E. Ocok. 

Institution of Electrical Engineers.—At 8 p. m., adjourned dis- 
oussion. 

Society of Arts.—At 8 p. m., Glimpses of French Oanada,” by the 
Hon. Rodolphe Lemieux, K. O., Solicitor- General of Canada. 

FRI DAX, Dec. 15. 
Electro-Harmonio Society.—At 8 p. m., smoking concert. 
Institution of Civil Eagineers (Students Meeting). —At 8 p. m., 
Tests of Street Illumination in Westminster," by Mr. E. E. 
Mann, B 80., Stud. Inst. O. E. Mr. E. W. Monkhouse, М I. O. K., 
in the choir. 

Junior Institution of Eagineers,—At 8 p.m., "Electric Mains 
for Power Transmission Wo.k,” by Prof. John T. Morris, 
M.I.E E. (member). 

Physical Society. —7 to 10 p.m, Exhibition, Royal Oollege of 
Suience, South Кепеіорсоа, Е 

Institution of Mechanical Eagineers.— The seventh report to the 
Alloys Research Oommit «e, ''Oa the Properties of a Series of 
Iron-Nickel Mepng:nese.Carbon Alloys,” by Dr. H. О, H. 
Osrpenter, Mr. B. A. Hadfield (member) and Mr. P 
Longmuir; paper to b» read and discussed (if time perita), 
** Behaviour of Materisls of Construction under Pure Shear,” by 
Mr. E. G. Iz od (associate member), of Rugby. 

SATURDAY рес, 16. 

Junior Institution of Engineers.—At 10 a. m., visit to Messrs. 
Johnson and Phillips’s works at Charlton. 

Institution of Electrical Engineers (Manchester Local Section), 
At 2 p. m., studente’ visit to generating station. 


PERSONAL. 


Mr. J. H. Ferguson, at preeent stationed at Falkirk, has been 
appointed resident electrical engineer at Lanark District Asylum 
(Hartwood), There were over 300 applications. 

The Gloucester City Council have appointed Mr. Leonard Johnston, 
of Blackburn, tramways mansger at a salary commencing at £250, 
and inc’ easing £26 a year up to £350. 

The Dover Town Oourcil have appointed Mr. R. E. Heygate as 
shift engineer, at a salary of £80 per annum, in place of Mr, Irish, 
resigned. 

Tae St. Marylebone Council have engaged Mr. W. E. White, of the. 
Brighton Оогрогайор, at а salary of £5 per week, for the purpose of 
dealing with consumers’ accounts generally, and the work in connec- 
tion with the tariff of charges to consumers, 


FORTHCOMING EVENTS. 


Fripay, Dec. 8. 
ustitution of Electrical Engineers (Manchester Local 
Section). —At 7.50 p. m., Electrification of Existing Steam 
Railways,” by Mr. W. H. M. Parr. 
Institute.—At 8 p. m., Sir William Preece, K. O. B. 
F. R. S., delivers the prizes at the annual prize distribution and 


conversazione, Mr. M. M. Gillespie, until recently a prcminent member of the staff 
Institution of Electrical Eogineers.—At 7 p. m., annual divner at | of the British Westioghouss Electric and Manufacturiog Co., was on 
Hotel Cecil. Friday last entertained to a complimentary dinner given at the 


Midlaud Hotel, Manchester, by his old friends and colleagues in tho 
firm. The proceedings, which were of the usual informal and delight- 
ful nature, bore ample witness to the popularity of a gentleman who 
has been associated for over 17 years with the Westinghouse companies 
on both sides of the Atlantic. Mr, "cic has opened offices at 
Amberley House, Norfolk-street, Strand, W.O., where he will repre- 
sent, among other firms, Messrs, Browett, Lindley, and Oe. for London 
and the South snd Weet of ne 

The mper of the British Klectrio Plant Oo., Alloa, have presented 
Mr. W. L. Spence, A. M. I. O. E., M. I. M. E., on the occasion of his 
retiral from the managing directorship of the company, with a testi- 


BATURDAY, Dec. 9. 


Institution of Electrical Engineers. —At 10.50 a.m., stude ats' vi it 
to Bow Central Station. 

Birmingham Electric Club.— At 7.50 p.m., annual meeting 
(Colonnade Hotel). 


Northampton Institute, —At 6.50 р. m., annual conversazione, 
MoNpAY, Dezo, 11. 


Institution of Mechanical Engineers. — Organisation in Small 
Engineering Shops,” by Mr. A. W. Waddy. 
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monial, which was subscribed to by every employé at the works, It 
consisted of a large combined filing and card indexing cabinet and a 
framed enlargement photograph of the staff and workmen. We sre 
informed thet Mr. Spence is now practising as a consulting electrical 
and mechanical engineer in TaT 

Mr. Henley L. Howard, A. M. I. M. E., A. M. I E.E., of the Manchester 
Corporation electricity works, has been appointed engiueer and general 
mausger to the Barking Town electricity and tramways department. 

Mr. Joseph H. Bryan, of Messrs. Ferranti Limited, bas been 
appointed meter inspector at the Oroydon borough electricity works, 

The following changes have been made in the staff of the Maiden- 
head electricity department: Mr. Aubrey Fletcher has taken up his 
appointment as sssistant engineer from 11th inst.; Ме, J. A. Squire 
hes left and joined Mesars. Oliver aud Oo., Woolwich ; Mr. K. L. M. J. 
Schultz leaves the works next week ; Mr. A. Stevens has been taken 
on for one month's approbation, and will then apply to the committee 
for permission to serve six months as а volunteer, or to be artioled as 
an improver under the committee's usual conditions, 


PORTSMOUTH ELECTRICITY ACCOUNTS. 


The accounts of the Portsmouth electricity department for 
the year ended March 51, 1905, show a total expenditure 
on capital account to that date of £275,819. Abstracts 
of the revenue account, balance-sheet, etc., are appended. 


REVENUE ACCOUNT. 


Or. 
By sale of current, less allowances ees. os oan omn » o 


Dr. Expenditure. £ s. d. 
To generation of electricity. . . .. 17,696 Б 6 
Distribution of eleotricity yu. . e oan 1,176 0 9 
Attending and repairs to public lampde . san ++ 1,402 15 4 
Renta, rates, and taxes. o os o co „ 1.598 7 1 
Management expenses, salaries, eto... m sa TENE 2,551 15 4 
Special charges, insurances, eto e 496 10 3 
Bad debts written off, eto l S LORI 95 0 2 

Total expenditure .....—....... . e am oas s es e we $ . 24816 10 6 
Balance carried to net revenue account ...............„ 20,905 9 
£45,719 14 8 

Income, £ d. 

3 

0 

5 

6 

5 

Б 

0 


Sale under contract asees sms san sos o .. 272 10 
Publio lighting € 999 09 € 09966 0640 9 6-9 0006 0900009 9 о Cx ae 9095099099000 4 984 19 
Slot meters ........................... Т ОРТ Lor DIR 44 6 
Rental of meters and other appara ——áÓÁ— 1,189 3 
Sale and repair of lamps, аго or incandescent ....... 88 8 
Rente receivable ......................... ——Á— caves 4 0 
Part fees from pupils C E 49 111 
Oharging aooumulators . . o 24 1 11 
Sale of ashes... ossu o PEE ——— 10 14 4 

£45,719 14 2 

GENERAL BALANCE-SHEET, 

Dr. Liabilities, £ s.d. 
Capital account —amount received, less repaid ......... 851,680 15 9 
Sundry creditors ....... —.. —.... . . . 5 2,908 18 3 
Oonsumere deposit acoount . see os o Site 444 4 8 
Reserve for bad debts. . ——— злея » 184 7 0 
Amount at credit of sinking fund  ........ . . . 250,879 11 4 
Redemption 8000006 ....................................... 24,138 11 65 
Balance at credit of reserve fund account ...... =.= 16,825 0 0 

£221,001 6 5 

Or. Assets. £ s.d. 
Oapital account —amonnt expended for works. ... 276,819 2 
Stores — motors, lamps, eto. —on hand  .................. i 7 
Cash in hands of treasurer and engineer кан 890 1 2 
Sundry debtors for current supplied ............. eee sets 14,883 11 0 
Other debtors and unexpired insuranoes.......... oe 1388 5 2 
Binking fund EEE 06005009009 OE 6099009090000 509799 «-5€00€00 099 0 69 о * + ame 30,879 ll 4 

£327,061 6 65 


STATEMENT OF ELEcTRICILY GENERATED, SOLD, ETC. 


Quantity generated in B. T. UU... . . . . 8,442,660 
Publio lamp. s cn + . 472,642 

Qaantity sold4 By contraod dL 2, 0 2,717,210 
Private consumers by meter.. 2 212,548 

Qaantity used on works .......... Pes ue ddr eser Ere DEUDA “ 178,290 

Quantity used for magnetisiag current. RENS 557,500 

Quantity used for motor- generator . 8 25 430 

Total quantity accounted for... m.a. — Á— ^» 3, 286, 428 

Qaantity not accounted for ica cis . — за ӨЗ 166,232 

Total maximum supply demanded (kilowatts) ............ m 343 


Number of public lamps: 264 arcs, 146 incandescents, 


BIRKENHEAD ELECTRICITY ACCOUNTS. 


The accounts of the Birkenhead electricity department 
for the year ended March 31, 1905, show a total expendi- 


ture on capital account to that date of £118,172. We 
append abstracts of the revenue account and balanoe- het. 


REVENUE ACCOUNT. 
Expenditure. £ ad 


Dr. 

To generation of electricity .—.—.—.—.—.—. . 
Distribution of electricity .......—.—.. 2. as oan ee ve omoa 
Attending and repairs to publio lamps... + oeo oo 
Rent, rates, and taxes. „ үөн аза 
Management ехрепгев—в8а1агїев, eto 8 
Special chargee— insnranoes QUO tT засан 
Treasurer's department—proportion of ost 
Bad debts written off.... 39 5 
перев on motore. .. 2. . % . ses 

ance transferred to net revenue account... . ss e.a ea 


L 
Б 8 
rum 
со 
pat 
Qi го 
ра 
Юры ОО № Б С ы 


£13,522 8 

i Income, £ 

By sale of current per meter. ee >ш atmo unott 
Rental of meters on consamers’ premises 
Rental of motors 6 ms ,jẽU 090909009900090 0099 OD. оов 9-00 0 € ооо вен OED ове о о-в 0 a 
Miscellaneous е се o an э uto RE OEE OG 009 9-09 009 о во 600 © ао ове 0 GE 0000 осо 0.09 ED 


ol onpa? 
=o, 


BALANCE-BHEET. 

Dr. Liabilities. 
Capital acoount— loans outstanding... .. 106, 
Sinking fund and stock redemption fund... 10,457 

Amount in hand to meet mortgeges... sas. =. — Á 
Balance at sredit of renewals fund —— n 
Bundry creditors and discounts. e =. ee sss s wo s . s oo $ 4. 4,435 
Amount retained for income tan. . 


— 
pos һа 
здоба т 
һа 
S ef. colono 


to 
S 
0 8 
e 
e 


Or. Assets. s. d. 
Oapital account—amount expended on works...............118,171 17 5 
Electric motors. . . .. 350 11 9 
Sundry debtors and discounts . 6,198 12 1 
Cash in hand ewe 9096000090046 SEW 60090000 09 оеп OES 0909 909 0 зоо [SE o oo om b 0 0 
Oash at bank 2,927 "7 9 


£126,655 9 0 


9099999000908 0 G9 GED оеп о ое ШШ OED OG 00090 099 00 ооо o PO 0 оов 


HORSHAM ELECTRICITY ACCOUNTS. 


The accounts of the Horsham electricity department for 
the year ended March 31, 1905, show a total expenditure 
on capital account of £23,862. Abstracts of the revenue 
account, balance-sheot, etc., are appended. 


REVENUE ACCOUNT. 


0 
5. 
7 


Dr. Expenditure. 8. d. 
To generation of electricity.— .... . . —2.—— 929 15 5 
Distribution of electricity ... . еке 8711 8 
Attending and repairs to publio lamps. 65 12 1 
Rents, rates, taxes, and insurance ...................„.—„.. 181 15 
Management expenses, salaries, eto... 226 3 

1,378 4 9 
Balance carried to net revenue acoontt 2... 1,018 16 8 
£2,387 1 5 

Or. Income. = sd 
By sale of current per meter. . ..... . 1,489 4 5 
Public lighting............ E ent ——— G Ll 0 


Rental of meters (now discontinued) .... e. se.. e.s. aas —.-. 15 5 4 
Attending and repairs to public lamps. o a 
Oharging acoum 


tors осн ооо 0.00 оов оао 6 Ord 0 60 е ое осв оеп оси о ом OE оос 


BALANCE-BHEET. 

Dr. Liabilities. £ 
Value of land appropriated .......... ————— M . 800 
Outetanding on loan account.......... EREE ЕРУН УА 21,845 
Treasurer 685 


фей 
cocoomR 
ono 


осе O. 6.0 o 04004 оен о 09 раг оон ьам o 0909 00009 as олио oa oan aat 2, 


£24,829 


aJ 
һа 


. д, 


Ог, Assets. : £ 
Oapital account—amount expended, less depreciation .. 22,499 
Stores on hand-. . . —.— 168 1 
Sundry debtors for current supplied... 576 
Balance, being deficiency on net revenue account . 1,584 


£24,829 7 1 


STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity generet in B.T.U. мен ен 
; rivate consumers by meter......... 
Quantity sold ( роо lamps * 
Quantity used on works....... . — € 
Total quantity accounted for.... . . .. $ oat 
Quantity not accounted for ....... ——Á 
Total maximum supply demanded (kilowatts) ..............- 
Number of publio lamps: 21 aros, 403 incandescents. 


һа 
-~J aJ On aJ 
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PHYSICAL SOCIETY. 


At a meeting of this society on Nov. 24, Prof. J. H. Poynting, 
F. R. S., president, in the chair, 

A paper on The Dielectric Strength of Air" was read by Mr. A. 
RussELL. The dielectric strength of air, at a given barometric pressure, 
is generally deduced from the results of experiments made on the dis- 
ruptive voltages between equal metal electrodes at given distances 
apart, It is assumed that tne electric field surrounding the two elco- 
trodes just before the disruptive discharg takes place is similar to that 
round the electrodes at low voltsges. Schuster has shown that this 
assumption is untenable. The author has found that in certain cases 
the dielectric has broken down before the final discharge takes place. 
Hence the boundaries of the Faraday tubes are no longer the surfaces 
of the metal electrodes, but the boundary of that part of the diele trio 
surrounding the two electrodes which bas ceased to ineulate and has 
become a conductor. It is known that for various gases there are 
certain minimum sparking potential diffe: e aces between the electrodes. 
The electrostatic equations fail to take this into account, The author, 
therefore, makes the assumption that for distances apart greater than 
about a millimetre when the disruptive voltage is V kilovolts the 
effective potential difference between the ends cf the Faraday tube 
which is subject to the maximum stress is V- e, where e is the 
minimum sparking voltage. Applyiog formula which he has deduced, 
using this assumption, to tests of Heydweiller, Stsinmetz Alger- 
missen, etc., the author finds that they agree in making the dielectric 
strength of air 58 kilovolts per centimetre чеш. А knowledge 
of this quantity enables us to find not only the disruptive voltages 
between electrodes of many geometrical shapes, but it also enables 
us to find the ''oritical" pressure for overhead electric power trans- 
mission at high pressures. The author gives a complete proof by 
Kelvin's method of images of the Kirchhoff series formula, and shows 
how its numerical value can be readily found both by ordinary algebra 
and by elliptio function series. 

Dr. Н. A. WILSON expressed his interest in the author's explana- 
tion of the brush discharge and the formation of coronas, There 
were, hcwever, one or two points in the paper which required some 
alteration, The author stated that acoordivg to Strutt the minimum 
sparking potential difference was 767 volts when the barometric 
pressure was 72°4cm. The pressure in Strutt's experiments was, how- 
ever, 72°4mm. When the distance between tbe electrodes was not too 
small, it was known that the sparking potential difference could be 
expressed as V =a + В d, where d was the distance between the electrodes 
and a and В were constants. This constant В the author had called 
a dielectric strength of air, but he did not think he was justified in 

oing 80. 

The CHAIRMAN, referring to Table V. in the paper, asked if the rise 
in value of the dielectric strength as the distance apart of the eleotrodes 
increased was due to the formation of coronas. 

Mr. RUSSELL, in reply, thanked Dr. Wilson for 
the paper the atmospheric pressures at which Mr, Strutt bad obtained 
his results were quoted in centimetres instead of millimetres. Mr, 
Strutt had shown that the potential difference between the cathode 
and the negative glow was 341 volts whatever the atmospherio 
pressure, We were, therefore, quite justified in assuming that at 
ordinary pressures the electric pressure on the Faraday tube subj ot to 
the maximum stress is V- e, where e is greater than 341. The experi- 
mental results analysed in the paper indicate that e is 0:8 of а kilovolt, 
In answer to Prof. Poynting, he stated that the slight rise in the 
values of the dielectric strength in Table V. was probably due to 
the potentials of the electrodes not being V and zero at the instant 
of discharge. 

A paper by Dr. H. A. WILSON and Mr. E. Gol p, On the Electrical 
Conductivity of Flames for Rapidly Alternating Currents,” was read by 
Dr. WILsoN. This paper contains an account of a series of experi- 
ments on the elsctrical conductivity of a Bunsen flame containiog 
various alkali-salt vapours for alternating currents with frequencies 
from 7x10‘ to 11 * 10° alternations per second. The conductivity 
was measured between two platinum electrodes immersed in the 
flame, and the variation of the conductivity with the amount of ealt 
present and with the nature of the salt was investigated. The 
variation of the conductivity with the fiequency of alternation, the 
maximum E. M. F., and the distance between the eleotrodes was also 
examined. The results obtained enable a comparison to be made 
between the conductivities of various alkali-salt vapours for alter- 
nating currents and their conductivities for steady currente as pre- 
viously determined. The conductivity was messured by means of a 
Wheatetone's bridge, three arms of which consisted of small air con- 
densers and the fourth of the electrodes in the flame, One of the con- 
densers could be adjusted until a balance was obtained. The following 
is a summary of the results: (1) For rapidly alternating currents a 
flame containing an slkali-salt vapour behaves like an insulating 
medium of high specific inductive capacity. (2) The conductivity 
of different alkali-salt vapours in a flame for rapidly alternating 
currents, as measured by the apparent capacity of platinum electrodes 
immersed in the fame, varies as the equare root of the conductivity of 
the same salt vapours for steady currents, This result confirms the 
view that the negative ions from all salts have the same velocity. 
(5) The apparent capacity varies nearly inversely as the equare root 
of the msximum applied potential difference. (4) The apparent 
capacity is nearly independent of the number of alternations per 
second. (Б) The apparent capacity is nearly independent of the 
distance between the electrodes. (6) The results (1) to (5) are in agree- 
ment with the ionic theory of the conductivity of the flame for rapidly 
alternating currents when the velocity of the positive ions and the 
inertia and viscous resistance to the motion of the negative ions are 
neglected in comparison with the effects due to the number of ions per 
cubic centimetre. (7) The apparent capacity per square centimetie 


inting out that in 


area of the electrodes is equal to Vn e/8 x Vo, where » is the number 
of positive ions per cubic centimetre, e the charge on one ion, and V, 
the maximum applied potential difference. (8) Not more than one 
molecule in ten of salt molecules is ionised at any inetant, but each 
molecule is probably ionised and recombines several million times per 
second. (9) The steady currents cbserved through eslt vapours in 
flames are very far from the maximum poes:ble currents corresponding 
to the number of ions produced per second. 

Mr. W. DUDDELL expressed his interest in the method of measure- 
ment, end referred t: the fact that, although the psper was entitled 
The Electrical Ounductivity of Flames," the authors had not 
measured condactivitiis but a complex quantity which was equivalent 
to а resistance ahunted with a condeneer. Не drew attention to one 
of the tables given in the paper in which numbers referred to as 
constant viried by over 50 per cent. 

Dr. WILSON ssid the quantity which they had measured was the 
apparent capacity of the eiectroder. 


LEGAL INTELLIGENCE. 


ENGLISH ELECTRO-METALLURGICAL CO. 


The Court of Appeal, consisting of Lords Justices Vaughan 
Willie ms. Stirling, and Oc4sns-Hardy, delivered a considered judgment 
last week in the саве of the English Eleotro-Metallurgical Uo. v. the 
Glesdir Copper Mines, Limited, on the plaintiffs’ appeal from the 
jadgment of Mr. Justice Joyoe. 

In this case the plaintiffs, the debenture holders of the defendant 
company, sought to put in force a charge created by the debentures. 
The debentures were a charge upon the whole undertaking of the 
company, and were issued autject to the condition that the charge 
created should be a floating security, but so that the company was not 
to create any charge in priority to them. 11 February, 1901, а 
receiver and mansger was appointed, and subsequently in that year 
an ore er was made that he snould be at liberty to borrow £500 for 
the purpose of preserving the property of the company, the money so 
borrowed to be a first charge upon the property. Liberty was given 
afterwards to borrow fucther same, All the moneys which the receiver 
was authorised to borrow were advanoed by the plaintiff company, and 
the charges which were executed were expressed to be first charges, 
comprised in or charged by the securities created by the debentures ; 
but there was a provision that the receiver should not be personally 
liable to repay the advances out of his own p»eket, Subsequently the 
compan y's lease was forfeited, and the only assets realised were certain 
fixtures and plant, which were sold. As there was nob enough money 
in the hands cf the receiver, after paying management and receiver- 
ship expenses, to satisfy the plaintiffs’ charg:s, they issued a summons 
asking the Oourt to direct that the receiver should be ordered pereonally 
to pay the sums advanced. Mr. Justice Joyce, however, held that the 
expenses of receivership aud management had priority over the 
charges held by the plaintiffe for the sums advanced by them. Hence 
the present appeal, 

Their Lordships held that Mr. Justice Joyce's decision was right, 
and dismissed the appeal, with costs, 


A TRAMCAR COLLISION. 


At the Kingston Oounty Court last Tuesday, before his Honour 
Judge Russell (and s jury), Thomas Stamp Brewis, of Norbiton, sued 
the London United Tramways Oo. for ірјагу to a horse and dams ges 
to а van and load of hay, sustained in a collision in the Hampton 
OCourt- road, Hampton Wick, on Aug. 5 last. 

The plaintiff's case was that the van was proceeding along Hampton 
Court-rcai at a walking pace on its proper side, but it overlapped on 
the tramiines, Without any warning а tramoar coming in the same 
direction as the van from Hampton Oourt ran into the tail-end of the 
van at such a pace that it pushed the van on some 6ſt. The horse 
then bolted, and the unfortunste driver was thrown off and killed. 
The horse bolted along the road some distance, and the van was then 
overturned, 

For the defence it was urged ia mitigation that the night was so 
dark and the street illumination so bad that the driver could not see 
ahead of him. 

After carefal summing up by his Honour, the jury retired for five 
minutes, and on their return into court found a verdict for plaintiff, 
and assessed the damages at £30, 


ACTION AGAINST THE HECKMONDWIKE DISTRICT 
COUNCIL. 


The action of D. Stewart and O»., of Glaegow, v the Heckmondwike 
Urban District Council came on for trial last week before Mr. Pollock, 
K. O., official referee, The plaintiffs are boiler manufacturers, and the 
action was broughs to recover the price of certain water-tube boilers 
supplied to and work done for the defendant Counoil in connection with 
в scheme for lighting the town by electricity. The real point in the 
case was whether the boilers which were supplied were capable of 
evaporating 4,0001, of dry steam per hour under normal conditions 
and with average coal as вресіб зӣ in the contracts. Defendants said 
the boilers would not come up to that test, and oounter-olaimed for 
damages or set-off. A further point in issue would be as to what was 
meant in the contract by normal condition and average coal.” The 
Oouacil’s engineer claimed the right to say what were normal condi- 
tions, but plaintiffs said the amount of draught in the Oouncil’s works 
was abnormally low and was insufficient to barn the coal properly 
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Eventually the Couucil pulled down the boilers and erected other 
boilers, and the action was commenced. 

After the case had been adjourned it was announced that the action 
had been settled out of court, each party psying their own costs. 


BELFAST ELECTRIC TRAMWAYS. 


In the King’s Bench D:vision on Friday last, before the Lord Chief 
Justice, Mr. Justice Madden, Mr. Justice Gibson, and Mr. Justice 
Boyd, in the case of Ecoles v. White and Oo., Mr. M'Grath, K. O., 
applied on behalf of the defendants, Messrs. J. G. White and Oo., 
contractors tor the Belfast electric tramways, for an order to remit the 
action for trial to the Recorder at Belfast. The plaintiff, Mr. John 
Eccles, a commission agent residing in Jameson-street, Belfast, sought 
to recover damages from the defendants for personal injuries alleged 
to have been susteinsd on the night of Aug. 4 in Victoria-street 
through the negligence of the defendants. It sppeared that the 
plaintiff was driving a trap when he collided with a pole erected by 
the defendants, which was not lighted, contrary to the terme of their 
contract and the by-lawe of the Belfast Corporation, with the result 
that he was thrown out of the trap and sustained the injuries 
mentioned. 

On behalf of the defendants it was contended that the action was 
one which should be properly retained in the Superior Courts. 

The Court remitted the action. 


COMPANIES’ MEETINGS AND REPORTS 


CAPE ELECTRIC TRAMWAYS. 


The ninth ordinary general meeting cf shareholders in the Oape 
Electric Tramways Оо. was held on Wednesday, the 6th inst., Colonel 
Sir Charles Eusn-Smith, chairman of the Company, presiding. 

The CHAIRMAN, in moving the adoption of the report (copy of which 
appeared in our issue of the 24th ult.), said that, irrespective of the 
loss which had been incurred in the working of the Oamps Bay system, 
the gross receipts from the working of the two systems оѓ Огре Town 
and Port Elizabeth had fallen off during the year to the extent of some 
£17,000, a loss due, in the opinion of the Board, directly to the pro- 
found commercial depression which had reigned over the entire Cape 
Colony during the year under review, and whioh had effected all 
commercial enterprise in that country, and had naturally injured 
this Company's tramways, which were singularly sensitive to 
the state of the commercial atmosphere, In spite, however, of 
these adverse conditions, the directors had paid to the share- 
holders 5 per cent. on their capital, msking the customary 
provision of £8,000 for the reserve fund. The hope expressed last 
year as to the early revival of prosperity had not, so far, been realised, 
and whilst there was no eign at present of immediate recovery, 
neverthelees there were symptoms that business depression had 
reached the worst. It was, however, his duty to inform the share- 
holders that since the date of the balance sheet the position had not 
improved, and the receipts continued to show a falling off combined 
with increased 5 as compared with the same period of 
last year. This loss in both directions was largely due to the 
interruptions caused by the renewal work which was ha»pily now 
nearing completion, so that they might hope in the next few 
months for slow and sure recovery, and, by improved service, 
to do better business. As to the question of dividends, 
it appeared to the Board opportune, in opnsequence of some 
remarks that were made at the last extraordinary general 
meeting called to incresse the borrowing powers of the Company, 
to bring to the recollection of shareholders that the former 
large dividends and bonuses were never issued unless accom- 
a by a warning that it wonld ba wrong to encourage a 

ief on the part of the shareholders that the Company could con- 
tinue to earn and distribute so high a standard of prolis and interest. 
It had been specially pointed out that the distributions sanctioned by 
the Board must necessarily be regarded as due to quite exceptional 
causes that might at any time cease to be operative. This was exactly 
what had taken place, and в period of active and promising prosperity 
had been succeeded by a period of profound commercial depression, 
which had made it impossible to earn and distribute the same divi- 
dends as formerly. e other important subject which had called 
forth so much criticism was the leasing of the Uamps Bays he dri 
which lease expires on the 31st of the present month, and thi 
Company's connection with that lino would then cesse, During 
the past year the general renewal work of the systems was 
commenced, and was now nearly completed, as was also the construo- 
tion of the important extension through Buitengracht-street. As 
practically the whole of their reserve fund had been from time to 
time invested in the enterprise, the money required for these renewals 
and extensions was obtained on loan, and the financial arrangements 
were completed at the extraordinary general meeting held on Осі. 25 
last, whereby an issue of debentures of £200,000 wes authorised. It 
was intended, as then announced, that £100,000 of this issue should 
be utilised for the repayment of the loan, and the Board would await 
the first favourable opportunity to negotiate the same in the market. 
In June last the Company was subjected to a substantial loss by a 
mostserious gas explosion, which destroyed much of the newly completed 
line in Adderley-street, and, what was equally detrimental, interrupted 
their operations for some time in that most frequented and best section 
of the tramways, but the Board were, under advice, seeking remedy for 
this damage by legal process. Then, again, they had been subjected, 
both in Cape Town and Port Elizabeth, to uvprescedently severe fl ode 
and violent storms, which were a great hindrance to traffic, and thus 
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added to their many troubles. The important question of the com- 
pensation to be psid by Government for the expropriation of the Com- 
pany’s valuable property, the Sea Point Railway, was now sub judice, and 
therefore it would not be advisable to dwell npon it at that meeting. 
Whilst the Board had felt it their duty to lay before the shareholders 
an exposition of the various causes which had operated disadvan- 
tageously to the interests of the Oompany, they still bore in mind the 
brighter circumstances that might found in the future. The 
recuperative power of Cape Oolony was well known, and must be 
aided by the increasing gold production of the Transvaal. The 
abundant rains which had fallen throughout the greater part of Cape 
Colony also gave promise of good crope and improved agricultaral 
conditions, and these must have, in due course, a favourable influence 
on commerce generally, Their new mansger, Mr. Alfred 8. Giles, had 
proved himself capable and energetic, and Mr. James A. Barkley, the 
manager at Port Elizibeth, had succeeded in lowering the operation 
expenses during the past 12 months without in any way sacrificing the 
efficiency of the service. He concluded by moving the adoption of the 
report and accounts. 

‚ SYDNEY MENDELSSOHN said that he had only recently returned 
from the Cape, and while he was there he took the opportunity of 
investigating the position of the tramways, and he found that the 
causes of the diminution in revenue were three in number—firstly, the 
enormous depression of business at Cape Town; secondly, the loss 
upon the lease of the Oampe Bay line; and, thirdly, the tramlines 
had, in course of time, depreciated, and had to be relaid. р 

After some further discussion the report and accounts were unani- 
moualy adopted, the directors re-elected, and £500 voted to them as 
remuneration, and the proceedings terminated. 


CARGO FLEET IRON. 


The annual meeting was held last week at Newcastle on-Tyne. 

Sir CHRISTOPHER FuRNESS, M. P., presided, and in moving the 
adoption of the report, alluded to the purchase of the concern by the 
Weardale Steel, Ooal, and Coke Oo. The works had been reconstructed 
with subsidiary plant for dealing with by-products, and the com- 
paratively small property which the Weardale occupied had become 
a vast undertaking. He aleo referred to the investments in the South 
Darham Iron and Steel Co., and to the policy which induced the 
directors to acquire a controlling interest in its affairs to avoid a 
situation of hostility involving fierce competition between the two 
concerns. The union of interests between the Osrgo Fleet Oo. and 
the South Durham Oo. gave both the benefit of a union with the 
Weardale Steel, Оов], and Ooke Co. They were not to regard the 
profits of the past nine months as being any criterion of future profite ; 
he asked them to guard against expecting that, one year with another, 
the works would yield more than a fair remuueration for the capital 
they had adventured in it. The steel and iron trades were notoriously 
autjeot to flactuations. In bad times like those through which they 
had been recently passing, they were apt to think they should never 
win through ; in good times they were apt to spend as though they 
would never come to an end, The policy he invaribly recommended 
for every concern in which he was interested was to build up a sound 
reserve ag а bulwark against bad times. 

The report was adopted. 


SOUTH DURHAM STEEL AND IRON. 


The aunus] meeting was held last week at Newosstle-on- Tyne, 
Sir Ohristopher Furness, M.P., presiding, 

The ОнлівмаАМ, in moving the adoption of the report, said the 
expectations held ont at the lsst annual meeting had been amply 
falülled, the profite of the nine months haviag been £109,123, against 
£80,096 for the previous 12 months, They had continued to enlarge 
their production and reduce their costs by jadicious capital expendi- 
ture, but they could not have reached such a high total if they had 
not been able to take full advantage of the steel produced by the 
associated company, the Oargo Fleet Oo., all of which they had rolled 
in their mills to the mutual advantage of both concerns, The steel 
trade was notoriously one of many fluctuations, and it had been 
remarked that in the industry ''one must be either a prince or a 
pauper.” He thought they had gone through the pauper period, and, 
judging by the order-book, it looked as though they were about to 
experienoe a fair measure of prosperity. 

e report was adopted. 


TUBES LIMITED. 


Mr, ARTHUR OHAMBERLAIN presided at the annual meeting of Tubes 
Limited, at Birmingham, last Friday, and, in moving the adoption of 
the report, he said the balance-sheet showed a loss of £12,000 in the 
plece of a profit of £5,000 for each of tho two previous years, or a 
difference to the bad of £17,000. For the past three years, he said, 
prio had ateadily fallen. In 1902 their total prices fell 20 per cent, 

low 1901, in 1903 they fell 10 per cent. over 1902, and in 1904 they 
fell again 20 per cent. more than in 1903, Last year, on the top of 
all that, they fell 25 per cent., making a total fall of 55 per cent. in 
four years, and without any corresponding fall in material. There 
were nape ad businesses which could support such a fall as that and 
still be alive, 


GENEVA TRAMWAYS. 


The report of this, Company for the year ended Sept. 50, 1905, to be 
submitted at the meeting on the 15th instant, states that the profit 
and loss account of the Swiss nd gd shows & gross profit on working 
of £18,791, and including the oredit balance of £2,256. 18s. brought 
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forward from the previous period, makes a total of £21,046. 12a., 
and after making provision for the necessary contributions to 
amortisation, renewal, and reserve funds. and for sundry expenses, 
there remained a balance of £14,504. 15s., out of which a dividend 
of 1 per cent, amounting to £8,000, has since been paid, leaving 
a balance of £6,504, 15s. to be carried forward. Additional rolling- 
stock having become necessary, this balance, together with a farther 
amount from the current year's earnings, has been eet aside for 
this purpose, which will absorb a sum not exoeeding £10,000. Of 
the authorised issue of £20,000 prior debentures £4,000 have been 
subscribed and issued and subsequently redeemed in accordance with 
the terms of the supplementary trust deed of Aug. 26, 1903. Con- 
sequent upon the continued inability of the Compagnie Genevoise des 
Tramways Electriques to pay adequate dividends on its capital with 
which to meet this company’s indebtedness, the revenue account of 
this company shows а loss for the period of £34,270, increasing 
the amount standing to debit of revenue account to £151,559, mainly 
the result of the accumulation of unpaid interest on the debenture 
issues. The directors have every reason to be thoroughly satisfied 
with the assistance received at the hands of the directors of the 
Swiss company aud also with the services rendered by the general 
manager and staff. 


ARON ELECTRICITY METER CO. 


The profit and loss account for the year to Sept. 30 last, after pro- 
viding for general charges, depreciation, and share of expenses and 
discount on the iesue of debentures, shows & net profit of £11,724, 
making, with the balance of £412 carried forward last year, a total 
available profit of £12,156. Of this amount there will bs set aside for 
the debenture sinking fund, in accordance with the trust deed, £2,500. 
Out of the balance of £9,636 the directors propose to pay 44 por cent, 
on account of the preference dividend in arrear, absorbing £5,620, 
and to carry forward £4,016. The directors consider this result most 
encouraging Trade in Germany and Austria has been very healthy 
throughout the year. The factories in Schweidnitz and Charlottenburg 
are also giving every satiefacition, The business in France snd England 
ie still in a somewhat unsettled condition. The outlook is, however, 
distinctly hopeful, and the directors will continue their policy of 
economy and care, 


——— 


WELDLESS STEEL TUBE. 


The report of this Company for the year ended Sept. 50, 1805, states 
that the result of the year's trading, after writing off £35 767 for 
depreciation, and charging all repairs and maintenance of property, 
plant, eto., and deducting managing directors’ salaries and directors’ 
and trustees’ remuneration, is а loss of 25.845, which, deducted from 
the balance from the lest account cf £8 888, leaves a surplus of 
£5,042, From this there has to be deducted debenture interest for 
the year £1,282, preference dividend at the rate of 54 per cent., 
leaving а balance of £1,670, which the directors recommend shou'd be 
carried forward. 


BULLERS LIMITED. 


The report of this Company for the year ended July 51, 1905, states 
that the trading accounts, sfter paying directore' fees and managing 
directors’ salaries, show a profit ot 255 588, which, with £781 brought 
forward, makes a total of £36,369. The directors propcse to pay a 
further 24 per cent. on the ordinary shares, making 10 per oent., to 
place £5,000 to reserve, which will then amount to £50,000, and to 
pay в bonus of 5 per cent, on the ordinary shares, carrying forward 
the balance, £1,569. 


NEW COMPANIES REGISTERED, 


Lamp Syndicate, Limited, — po ris 
ers, 


Crawford Electric 
£250,000. Object: to carry on the business of manufacturers, se 
and suppliers of electric lamps, suppliers of electricity, eto. 


Н. E. Steel Limited.—Oapitel, £10,000. Otject: to carry 
on the business of electrical, automobile, and general engineers, 
manufacturers of automobiles, omnibuses, and public carriages, eto, 
Registered office: 27, Regent-street, Oheltenham. 


Automatio Electric Block Signalling Co, Limited.— Capital, 
£1,000. Object: to adopt an agreement with the Electric Railway 
Bignalling Syndicate, Limited, to acquire any patents and inventions, 
and to carry on the business of electriciane, sappliers of electricity and 
electrical installations and machinery for light, signalling, heat, motive 
power, 150 other purposes. Registered office: 502, Finsbury-pave- 
ment, E. O. 


Chilian and Bolivian Railway Construction Co, Limited. 
Oapital, £202,500. Object: to purchase or otherwise obtain con- 
cessions, contracts, rights, and privileges for the construction, equi 
ment, improvement, administration, or control of railwaye in the 
Republic of Ohili and Bolivia, or eleewhere in South America, or any 
other part of the world; to construct, equip, and work railways, 


tramways, eto. 
Liens Registered. 


Marooni International Marine Communication Company, 
Limited, London, E.C.—Lien registered Nov. 21, for £8,000 7 per 
cent, debentures part of £25,000 authorised. No trustees, Oharged 
on the 5 all the property and assets, present and ſuture 
including the uncalled capital for the time being. 


Standard Rubber Company, Limited, Manchester.— £250 
5 ше аа Nov. 9, 1905, net es on nd то: 
's undertaking and property, present and future, including 
ао еа capital, have bean registered Holder: F. H. Barker, 
Ashenhurst House, Todmorden. No trustees. 

Bolokow, Vaughan, and Co, Limited, Middlesbrough-on- 
Tees.—Lien registered Nov. 25 for £32,000 4 per cent. debentures, 
part of £1,000,000. Amount previously issued, 2251 600. No 
trustees. Charged on all the property, present and future, the 
undertsking, and business. 


APPOINTMENTS VACANT. 


Electrical Engineer, Ridoliffe Urban District Council. Salary, 
£150 to £172 per annum. 

Improver. Wages. 10s. per week. Applications to Box 702, 
Electrical Engineer Office. 

Wireman for electric light and power plant. Applications to 
Box 29, Electrical Engineer Office. 

Representatives for an eleatrical contracting firm. 
to Box G 33, Electrical Engineer Office. 

Laboratory and Workshop Assistant, Battersea Polytechnic, 
S.W. Commencing salary, 20s. a week. 

Switchboard Attendant, Wages, 25s. per week. Applications 
to Box RP 6 Electrical Engineer Office. 

Assistant Lecturer and Domonstrator in Electzical Engineer. 
ing, Lee is Univereity. Salary, £175 a year. 

Representative, South Wales district, for the sale of direct and 
alteroatir g motors. Apply, Вох F. Z., Electrical Engineer Office. 

Shift Engineer, London stition. Salary to commence, £2 per 
werk. Applications to Box 574, Sell's Advertising Offices, London, E O. 

Electrical Engineer, colliery in tha North of Eng'aad. Applica- 
ticns to Box Q 11, Electrical Engineer Office. 

Junior Charge Eogineer. Salary, 30s. per week, rising to 368. 
Applications to the Borough E'ectrical Engineer, 335, High-street, 
Cheltenham, 

Telegraph Inspector, Malay States. Salary, £225 per annum. 
Applications to the Crown Agente for the Colonies, Whitehall, S. W., 
by D:0. 12. 

Electrical Mechanician, Malay States. Salary, £225 per annum. 
оре to the Orown Agents for the Oolonies, Whitehall, S. W., 
ty Dec. 12. 


Applications 


NEW COMMITTEES. 


LovcHBoRoucH.—Gas and Electricity—Alderman Bumpus chair- 
man, and Councillor Wootton vice-chairman. 

MAIDENHEAD — Electric Lighting —Oouncillor Good, chairman. 

MIDDLESBROUGH, — Electric Lighting —Oouncillor Oharles Dorman, 
chairman. | 

STEPNEY.— Electric Lighting — Aldermen Barker, Brady, and 
Kearsey ; Counoillors Alvar, Berringer, Gordon, Gould, Kay, Masters, 
O'Brien, Stettauer, and Vinall. 

 WARBINGTON, — Electricity and Tramways—Alderman Smethurst 
chairman, Oouncillor Wilkinson deputy-chsirman. 

WIGAN.— Electric Light and Tramways —Alderman Robert Layland 
(chairman), Alderman R. Johnson (vice-chairman), the Mayor, T. 
Ashton, R. Bannister, J. Oheetham, J. Gaskell, J. T. Gee, A. 8. 
Hilton, W. Johnson, J. McQuaid, J. O’Donahue, J. Partington, R. 
Richards, and M. Segrave. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Swindon.—The Electricity and Tramways Department require 
tenders for three double-deck cars. Tenders by Deo, 19. 


Heokmondwike.—Tenders are required for an installation for 
water purification at the electricity works, Tenders by Deo. 14. 


London, W.—M.esrs, Grice and Co., Addison Wharf, Warwick. 
road, Kensington, require a 10-ton electric derrick orane with 60ft. to 
70ft. jib, continuous current, 

Yarmouth.—Tenderà are to be invited by the Port and Haven 
Commission for an electrically-driven crane, Including foundations, 
eto. the cost is eatimated at £2,000. 

Grimsby.—The Corporation require tenders for contracts contained 
in Specifications No, 35 39 and 45-45, for electrical plant, cables, and 
buildings. Tenders by Jan. 5, 1906. 

Omnibus Lighting.—A London motor omnibus company is open 
to receive proposals for the lighting of its vehicles by acetylene or 
electricity. Apply to Box 306, Willing's, 125. Strand, W. O. 


Sao Luiz. —The Municipality ү» tenders for electric lighting of 
the town. Tenders by Deo. 16. Particulars may be obtained from 
the Municipal Secretary of Sao Luiz in the State of Maranhao, Brazil. 


Manchester.—Tenders are required for transformers and switch- 
boards. Specifications may be obtained on psyment of £1. ls. (re- 
газа * the electricity department of the Corporation. Tenders 

y 19. 
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Launceston (Tasmania).— Tenders are invited for the supply of 
500 or more electric meters and for maximum demand indicators. 
Tenders to Mr. О. W. Rocher, town clerk, Town Hall, Launceston, 
Tasmaria, by 12 noon on Jan. 16. 


Sofia (Bulgaria). —Tendera are invited for the electric lighting of 
the Government Oadet School, Tenders by Jan. 19. Offer must be 
addressed in the Bulgarian language and be accompanied by a deposit 
of 5 per cent, of the amount of the tender. 


Derby.—The Tramways Committee invite tenders for the supply 
and delivery of materials and construction of works in connection with 
the conversion of existing single line into double line from Deadman’s- 
55 e Bridge. Tenders to the Town Olerk by 9 a.m. on 

во. 19. 


Spain.—The Gaceta de Madrid contains a notice inviting tenders, 
which will be opened at noon on Jan. 50 at the Directorate-Geaeral of 
Public Worke, Madrid, for the concession cf an electric tramway 
between Santander and Astillero. A deposit of about £208 is required 
to qualify any tender. 

Castlerea.—The Rural D's'riot Council invite tenders for the oon- 
. struction of works for lighting the town of Balaghalerreen : (1) 
builders’ work; (2) hydraulic turbine plent; (3) electrical work. 
Sp-cifinations aud particulars may be hai from Mr. О. Malvany, 
M. I O. E., Eogioeer’s Offica, Athlone, on p yment of £1 эв a deposit, 
ro‘uroabl) after receipt of bona fide tender. Tenders by Dec. 25, 


Poplar. —Tbe Guardiaus invite tendere for the supply aud erec'ion 
of the following pant at the children's homes a» d s*hools now in 
course of erection at Hutton, Essex: (Section X) steam engines, 
dynames, pipework, eto.; (Y, part 1) mein switchboard, wiring, 
motors, etc. : (Y, part 2) fire alarms, telepho ies, and electric bells. 
Tenders to Mr. G. Herbert Lough, clerk, Guardians’ Offi es, 45, Upper 
North-street, Poplar, E, by 6 p.m. on Des. 13. 


Spain. —The Gaceta de Madrid of Ost. 10 contains details of a con. 
ression for the construction of an electric tramway as au extension to 
than «f the esst of Madrid. Tenders must be sent in by Dec. 13 to 
the Director of Public Works, Madrid, in whose office particol:rs may 
be seen, А Ceposit of 1,899°95 pesetas, or about £60, is required to 
qualify апу tender.  Loosl representation is necessary. The same 
journal of Oct. 12 contains a notice of a concession grauted to the 
Sociedad Los Tranvias de Zaragoz: for the construction of an electric 
motor tramway in that city. The Gacetas may be seen at the Com- 
mercial Iute lligence Branch of the Board of Trade, 75, Basinghall. 
street, E.C. 

Madrid.—Th« Directorate-General of Pablic Works, Madrid, 
reqoire tenders for the concession of an electric tramway between 
Zuwä roga and Az:oitis, in the province of Guipüz:os. An application 
for this o'ncession has already been made by Dou Dionisio Borseta, 
who, at the same rates, will егјэу certain preferential rights over other 
tenderere, The competition will turn, ia the firat place, on a reduction 
of the tan ffs proposed, aad if two or more identical propositions are 
made, a further competition will take place verbally as to any reduction 
tenderers may be prepared to sccept of the period (60 years) of the 
concession. A deposit of 6 897 pese hat (about £208) is required to 
qualify any tender. 

Australian Commonwoalth.—Tenders are invited by the Daputy 
Postmaster.Geners], Brisbane, for the supply end delivery st the 
Departmental Stores, Brisbane, of ine ulatore, phesphor- bronze wire, 
copper sleeves, biaders, and tapes. Tender forms, specifications. and 
conditions may be obtained from, and samples te»n at, the Stores 
Branches, Postmaster-General's Department, Sydney, Melbourne, 
Adelaide, and Brisbane. Tenders by noon on Dec, 18.—Separate 
tenders are required by the Deputy Postmaster-General, Melbourne, 
for the supply and delivery at Melbourne of (1) 10 miles of 26-pair 
lesd-covered psper-insulated telephone cable; (2) 1 mile of 156-pair 
lead - covered paper-iusulsted telephone cable (18410, conductors) ; (3) 
5,000 barrel insulators delivery within three months of date of 
soceptance of tender, Tender forms, specifications, eto., and sample 
of insulator, may be seen at the General Post Offices, Melbourne, 
Sydney, Brisbane, Adeleide. Perth, and Hobart. Tenders must be 
endorsed Tender for ——,” as the case may be, and addressed to the 
Deputy Postmaster-General, Melbourne, They may be deposited in 
the teuder-tox at the General Post Office, Melbourne, or, if sent by 
post, must be prepaid and registered. "Tenders by Deo. 17. 


RESULTS OF TENDERS. 


Warrington., —The tender of W. Rouse and Son, of Heckmondwike, 
at £279. 18s. 6d., for four car top covers, has been accepted. 

North-Eastern Railway Co.—The above company have placed 
an order with the Brush Electrical Oo., Loughborough, for 200 patent 
truck frames. 

Bridlington.—The Oouncil have authorised the acceptance of a 
tender, amounting to £1,476, for the carrying out of the electricity 
extension works, 

Salford.—The amount of the fibre conduit order obtained by the 

Key Engineering Oo, noted in our last issue should read 15,000 yards, 
and not 6 000 yards. 
. Torquay.— The Town Council have accepted tbe following tende rs: 
Siemens Bros. and Oo., engine and generator, reversible booster, 
motor.generator, switshgesr, and connections, £6,168. 15s. ; Tudor 
Accumulator Oo,, battery of accumulators, £1,966. 

Whitchurch (near Cardiff)—The Asylums Committee of the 
Oorporstion have accepted the following tenders: Electrical Power 
Storage Co., batteries £958 ; Siemens Bros. aud Oo., cogines and 
generators, £11,998 ; General Electric Oo., switchboard, £627. 

Beokenham.—Tbe Urban District Oouncil have accepted the 
following tenders: General Electric Oo., engines and dyuamos, 
£1,256; Mirrlees and Watson, condensers, £1,402; Elliott Bros., 


switchboard, £545; Brush Electrical ae Co.'s amended 
tender for machinery; and Babcock and Wilcox, boilers 25,575, pipe- 
work 21,750. 

Falham.—It is recommended that 100 meters be obtained from the 
General Electric Co. as follows: 70 3-ampere, at £1. 17s. 6d. each; 
30 10-ampere, at £1. 19s, 6d. each. It is also recommended that the 
tender of Messrs. Spittle, at £299, be accepted for the electric light 
fittings for the town hall extension in accordance with the desigus 
prepared by the borough surveyor. 

London, S.E.—The London Oounty Oouncil have received the 
ке tenders for the proposed construction of tramway lines over 

1 


Mos Bridge and the reconstruction of lines in Vauxhall Bridge- 
road : 

J. Mowlem and Co... . mo ES 24,995 0 0 
J. G. White and Oo, .................. —Á ec... 6.200 12 7 
Dick, Kerr, and (o.. . . .. ... 8.645 16 7 
0. !! css coated cet een e ea о> шоо ео ооо * 0099000000999 6,520 0 0 


* Recommended for acceptance. 

Switchgear, eto. — Messrs. Cowans Limited, Springfiel I. laue, 
Salford, have r:»oently received the following orders: Admiral:y— - 
main switobg»ar for dynamos and circuits for H.M. ships Brit onis," 
*' Hibernis," '' Warrior,” Africa, aud Oressy," and main arisch- 
gear for new battleship '' Draadoought" (the reverse-current devices 
for this contract are to be Andrews’ patent Manchester type direct- 
acting circuit breakers); Greenock — feeder switchboard; Great 
Western Railway (per Electric Constiu»tion Oo.) —15 sets alternating. 
current Aodrewe' discriminating appiratus ; Bournemouth —equip- 
min’ of three additional alternatiog-varrent generators with Andrews 
patent discriminating cut-outs of the inductive balance type previously 
supplied. 

st. Marylebone.—The Electric Supply Committee recommend the 
scseptance of the tender cf the British Thomson-Houston Oo., at 
£135 10s., for two spare armatures for the motors driving the induced- 
draught fans st the generatipg station; and the tender ot Babcock and 
Wilcox, «t £850, to put in the foundations for two boilers, supor- 
heaters, and ec momiser at the generating station to form a future 
x tension of the boiler plant. The same committee have receivad the 
following tenders for a milking booster and switchb ard at the generat- 
ing station : 

Pl ce aix Dynamo Manufacturing Oo., Bradford ... 288 

Electromotors, Limited, Manches :e o oe o oe o oe o os o ne 000 0 . 98 

Siemens Bros. and Оо , London wise 
* Recommended for accaptance, 

India — Mesers. Walter Locke and Oo., of Oalcutts, have been 
entrusted with the work of installing electric lights and fans in the 
Oalcutta Medicel Oollege. The sms firm is also bury with the electric 
installation ia the new offices of the South British Iasuranoe Oo., the 
Rueso-Ohinese Bank, and Department of Commerce and Iudustry, also 
Messrs, Martio and Оо. a new offices in Olive stie»t, and St. Stephen's 
Ohureh aud psrsonsge, Kidderpore. The tenders for the Mussoorie 
electricity underteking numbered 20 in all. The Brush Oo.'s tender 
was the lowest, and the Municipal Board recommended to Govern- 
ment that it be accepted. Mesers. James Simpson were the lowest for 
pipes, aud their tender was acoepted. The electric tenders are, how- 
ever, still under consideration, The Government Sanitary Eugiueer, 
U. P., has taken them all to Calcutta to consult with the electrical 
expert to the Government cf Iadia before a fina! decision is arrived at. 
The issue ie exciting much interest among elestrical firms. —ZnJdian 
Engineering. 

Shoreditch.—The Borough Oouucil have received the following 
lene in for the extension of plant at their Whiston-street generating 
station : 


Contract No. 34.— Three water-tube boilers, superheater, eto. 
Stirling Boiler Oo, (accepted) ..........—....— . .. . £0,605 
Baboook and Wiloox ..........—. oe o oo o oo o an ome 1180 
J. Fraser and Son (not according to specification)........ 7,478 

itto 0002000 зоо ово ооо eee € ex © m9 0 HO OE 9 0€ о OO $9.9 009009 900900060008 0 GD 0 ое 9,875 

Oontract No, 35.— Steam and water pipes, valves, eto. 
Stirling Boiler Co. (accepted) ) .. o ms o os o 0 e o o o s 1,175 
E. Le Bas and Oo. ......................... „ 
Aiton and Oo. 2 0 0 6600 eee 0 09099 009 00009090090 0909009000 о о 
Baboock and Wilcox ......... —€—— M 
r d m наа ала tend ex UN im ОСОЛ 
J. Wilton апа О0. — — '— 
Bennett, Sons, and Shear. oas mmm s oe s oo san o as 


Contract No, 36.—Wrought-steel flue. 

J. Fraser and Son (not according to specification)........... 

Ditto (accepted) .......... Mises eer al Uds а Cad aea VET DE 3 
Babcock and Wiloon . .—. e ана 
Fraser and Fraser ossos: u o 7 — 
Mechan and Оо. ....... TR TREE 3 
Pierson and Co. PROS 8 
Stirling Boiler Oo. ...... RU — € . 
Westwood and Wrights... .. . . ’ 


€ 


North Metropolitan Electric Tramways, Limited. — The 
official opening of the electric tramway service through Alexandra 
Park on Wednesday marks the conjanotion with the London County 
Oouncil tramways to within a few feet of the Oryetal Palace. Sir 
Francis Oory-Wright started the new service at Turnpike-lane, and 
within a few minutes the first car, containing the directors of the 
Metropolitan Electric Tramways, Limited, drew up at the terminus. 
The cars are of somewhat novel design. In addition to there being 
ро seating accommodation on the outside, a patent trolley arm makes 
it possible t> negotiate very low bridges that with the older type of 
trolley would be impossible. 
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BUSINESS NOTES. 


TRACTION. 


Hythe.—It is stated that motor "buses will run between Hythe and 
Folkeatone at an early date. 

Colombe.—The relaying of the tramways on the Thermit system 
will be taken in hand shortly. 

Birkenhead.—The Town Oouncil have sgreed to grant licenses to 
the Mersey Railway Oo. to run four motor buses in the town. 


Brighton.— A service of motor buses has been established between 
Worthing and Hove, and it is hoped to extend the service to 
Brighton, 

Ilkeston.—At the last meeting of the Town Oounoil objections were 
made sgainst the running of trams on Sundays, but the mayor ruled 
discussion out of order. : 

Saint-Pierre (Franoe).— An inquiry has been held into the pro- 
posal of the Finistóre Tramway Oo. to extend their line of electric 
tramways from Conquet to Brest. 

New Issue.—The British Oolumbia Electric Railway Oo. are 
offering for public subscription an issue of 185,000 5 per cent. cumu- 
lutive perpetual preference shares of £1 each at £1. Os. 10d. per share. 


Beckenham,—The Urban District Oouncil have ар roved а com- 
mittee's recommendation that the draft agreement with the British 
Electric Traction Oo. for the supply of current for the Penge tramways 
be adopted, 

Aston.—The Publio Works Committee reported to the Oouncil 
that progress was being made with the reconstruction of the tramways, 
and that, with favourable weather, the trams would be running on 
Monday week. 

Wigan.—The Electric Light and Tramways Committee have refosed 
the application of the Ashton-in-Makerfield Urban District Council 
for a reduction of fares between Aston and Wigan and Bryn Station or 
Rose Hill to Wigan. 

Portamouth,—Arrangemente are now in progress for the aoquisi- 
ed by the Oorporation of the light railway that runs over Portedown 


An extension of the tramway system to more of the suburbs of 


Southsea is also in contemplation. 

Leyton —The town clerk has forwarded to each member of the 
Oouncil a print of the Tramway Order 5 Edward VII., Tramways 
Orders Oonfirmation (No. 2) Aot, 1905, which received the Royal 
assent on Aug. 11, 1905. The report was received. 


Eastbourne.—With a view of rendering the motor 'bus service more 
available for holiday tiaffic, the cars are to be run on special occasions 
to the summit of hy Head, via the Duke’s Drive, as well as to 
Hampden Park. The service is now | ger very smoothly, and is 
much appreciated both by visitors and residents, 

Koynsham.—At a meeting of the District Council a letter was read 
from the Bath Electrio Tramways Oo. informing the Council that they 
intended to make an application to the Light Railway Oommissioners 
for an order to authorise the construction of light railways in Somerset. 
It was decided by the Council to formally oppose the extension. 


Lewisham,—The Works and Highways Committee of the Borough 


Oouncil recommend that, subject to the Finance Committee submitting 


the necessary estimate of expenditure, the borough surveyor be sutho- 
rised to place No. 4 burners in all the lampe along the ronte of tram- 


ways from Rushey.green to Loampit-hill at a cost of £60. 16s. per 


annum, 

Leeds.— The Council had before them at their meeting on the 6th 
inst. a motion that the Tramways Oommittee be instruoted to issue 
transfer tickets to woikpeople travelling by workmen's cara when they 
require to transfer from one section to another, so as to enable the 
ticketholder to travel at least two miles for Id. The matter was 
referred to the Tramways Committee. 

North-Eastern Railway Co.—The company have decided to intro- 
duce a service of autocars on the railway between Newbiggin, Morpeth, 
and Blyth. The service will commence with the New Year, and the 
following additional trains will be tried experimentally: Morpeth to 
Newbiggin, 9; Newbiggin to Morpetb, 8; Morpeth to Blyth, 4 
(Saturdays, Б); Blyth to Morpeth, b; Newbiggin to Blyth, 5; and 
Blyth to Newbiggin, 5. 

St. Marylebone.—It wes moved st yesterday's meeting of the 
Borough Council that the London County Council be informed that 
the Borough Oouncil of St. Marylebone are prepared to sanction the 
construction of a tramway along Edgware-road on the condition thet 
one-third of the cost of widening be paid by the boroughs of Padding- 
ton and Hempstead, one-third be onarged to the improvement and 
one-third to the tramway account. 

Kdinburgh.—For some time past the tramway company have been 
experimenting with an improved system of lighting for their cars. 
After exhaustive trials the directors have decided in favour of the 
acetylene lampe, which have been in use ou the Abbeyhill and 
Morningside route. The lamps, which are pendant trom the roof, give 
а bright light, well diffased over the car. The directors have entered 

to a contract for fitting up 100 cars in the meantime. 

Greenock.— Decision has been given by Sheriff Neish in an action 
by Michael M'Gowan sgainst the Greenock and Port Glasgow Tramway 

- for £100 damages 1n consequence of inj aries received. The sheriff 

ds that pursuer was pushed off the car by the guard, but that the 
letter was nob acting within the scope of his employment in pushing 
the man, therefore his lordship боде thet the defenders are nod liable 
to the pursuer in damages, and awards the defenders expenses. 


Luton,— The trial trip of the motor omnibuses in connection with 
the suggested Herta and Beds service took place last week. The 


of Oommerce, 
run counter to the Oorporation of Luton. 
epinion that the Oouncil should be left alone to consider the tramway 


scheme. 


company in connection with the laying of two lines of rails. 
are marked to be laid down st the Bleachfield, Broad-street level 
crossing, High.streob crossing, Toulford Arm», and Parker’e-buildings, 


romoters of the scheme for connecting Luton with Danstable aud 
t. Albans by motor 'bus expleined details before the Luton Ohamber 
It was pointed out that the promoters did not wish to 
The meeting was of the 


Cowdenbeath.—The plans of the proposed tramways have been 


submitted to the Town Council, and now lie in the burgh office for 
inte inspection. 


The Council find the plans do not show а double 


through the burgh, and therefore they mean to appeal to the 
Sidings 


North-road, 

West Yorkshire Tramways Soheme. —Parliament will be asked 
in the forthooming session to sanction a scheme under which a 
company will be incorporated and granted power to construct and 
use various tramways and tramroads in the parish of Huddersfield, in 
the county borough of Huddersfield, the parish of Rastrick, in the 
borough of Brighouse, and the parishes and urban districts of Elland, 
Greetland, and Hipperholme, and in the perishes of Fixby and Olifton, 
in the rural district of Halifax. 

Neweastle-on-Tyne.— At the Council meeting on Wednesday, the 
Mayor, in reply to an erquiry, stated that there were 102 cara on the 
streets and that overcrowding had been reduced, The idea of reduoing 
fares on some routes could uot be entertained. The Council agreed 
to authorise the construction of a double line of tramway along the 
new extension of Market-:treet from Pilgrim-street to New Bridge- 
street. This was to commence by а j motion with the existing 
tramways in Market-street, and to terminate by a janotion with the 
existing tramways in New Biidge.street. 

Stepney.— The Town Oouncil are in sympathy with the resolution 

at the Lewisham town’s meeting, hopiog the London Oounty 
uncil will speedily introduce a Bill suthorising the parssge of tram- 
ways over the bridges. Ike town clerk has been instructed to serve а 
notice upon the North Metropolitan Tramways Oo. informing the 
company that unless the repairs necessary to the tramway margins, 
breasts, and rails in several streets in the borough are proceeded with 
at once, the Council will forthwith carry out the work and charge the 
company with the expenses incurred in so doing. 


Camberwell.—The Finance Oommittee of the Borough Oouncil 
recommend that the London County Council be asked to sgree to charge 
the Council the rate of interest at present charged on loans for the 
Denmark-hill to Lordehip-lane improvements until the period when 
the actual cost may be obtained, and when the total amount required 
from the Oouncil may be taken up by deed. The recommendation 
arises out of the London County Oouncil’s request for payment of 
22,533 and £23 by way of contribution towards the cost and expenses 
incurred by it in carrying out the Denmark-hill to Lordship.lane 
improvement, these amounts being one-third of the cost which the 
Oouncil agreed to contribute. 

Dewsbury-Batley.—The new tramway service on Bradford-road 
has now been in existence a woek, and has been greatly appreciated. 
Experiments have been made with a view to preparing a time-table, 
and this will be done when the results have been tabulated and 
analysed this week. New one-deoker regenerative cars have been tried 
on the Hick-lane and Thornoliffs-road lines, but it hes not yet been 
decided where they will be psrmanently established. There are 14 cars 
on the Bradford-road lines, und the ave age speed has so far been 82 
miles per hour, The speed could be accelerated if there were fixea 
stopping places, but there ie no disposition at present to change the 
old system of stop when rı quired.” 

Wallsend. — Tbe Town Oouncil have adopted a motion calling upon 
the Newcastle Corporation to oarry out its promise of a through 
service. The Council was induced to support Newoastle's plea for a 
tramline through Walker by the riverside on the understanding that 
they would 1un a through service to Wallsend. Newcastle now pieaded 
that the engineering difficulties at Fisher-hill could not be overcome. 
It was pointed ont, however, that Newoss:le had land to the south of 
Fisher-hill which would provide an alternative route. Meauwhile the 
people of Wallsend were suffering great inconvenience, It wes farther 
agreed to call on the Tyneside Oo. to proceed with a promised erten- 
sion to run a regular service on Neptune-road, and to provide more 
workmen’s cars. 

Wallasey.—The opening of a splendidly-equipped club to be used 
for social and athletic purposes by the Qouncil’s employés in the 
tramways and electricity department was celebrated last Monday even- 
ing by tbe holding of а most successful smoking concert, ab which 
about 100 were present. The fanction took place at the commodious 
club premises. which are taetefully furnished. There is also fitted a 
fine billiard table, a piano, gymnasium apparatus, etc., whilst papers 
and periodicals are to be provided for the edification of the members. 
The tramway employ é; are to be congratulated on the acquisition of 
such well furnished premises, and it is to be trusted that the clab 
will be well supported. The opening ceremony was performed by 
Dr. Napier, chairman of the Tramwsys Committee, who was supported 
by & number of counoillors. 

Elland.—Particulars of the proposed tramway scheme of the 
National Eleotrio Construction Oo, to link Halifax with Huddersfield, 
via Elland, were laid before the Oouncil on the 6th inst. The 
intended route from West Vale to Klland would be via Long-wall, 
Jepson-lane, Victoria-road, South-gate, Dewabury-road into Rastrick. 
Assurances had been given that any necessary widenings of streets or 
roads for trame would be done at the cost of the undertakers, also that 
the line from West Vale to Eiland would be completed in aix months 
from the date of the Aob and the whole scheme within three years. 
The promoters of the scheme promise to take electric energy for the 
tramways from the Elland Qouncil if it could be supplied by them aa 
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cheaply as by other people. The company intend to ask for 42 years’ 
possession, instead of 21 years as provided. by the Act of 1870. 


London.—The Special Committee of the Oourt of Common Oouncil 
submitted a report at the last meeting on a letter from the London 
Oounty Oouncil relative to a proposal, in view of (the approaching 
completion of the Tower Bridge northern approach, to construct a 
tramway along the new thoroughfare, from the existing lines in 
Aldgate, via Mansell-street and the new thoroughfare, to near Little 
Tower-hill ; and askiog whether the Corporation would be prepared to 
assent to the proposal, which had been inoluded fu a draft Bill 
seeking parliamentary authority for new lines, The committee stated 
that, while fully apprecisting the spirit in which the London Oounty 
Council had approached the Oorporation on the subject, they were of 
opinion that, as the consideration of the proposal in question would be 
affected by any discussion which might take place in Parliament on 
the Bill as a whole, the present was not an opportune time for the 
5 to express an opinion on auch a proposal.: The report was 

opted, 

Christiania.—The Liektroteknisk Tidsskrift announces that an 
electric railway will shortly be constructed between Ohristiania 
(Norway) and Sandviken. It is to be a double track-railway of 
1°435m. gango, the central lines of the tracks being 4m. distant aud 
the rails 29°76 kg in weight. The maximum t is 1 : 50, and 
the minimum radius of curves is 200m. The railway is to be ооп. 
structed as а standard railway. Motorcars having a speed of 60 km. 
and more per hour are to be used. The journey from Ohristienia to 
Bandviken is to be completed in 214 minutes, corresponding to an 
average speed of 871 km. per hour, inclusive of stoppages. One 
hundred and twelve trains, 56 in either direction, are to be run each day. 
Electrical energy is to be supplied to the railway either from a special 
power station neay Hovik or Lysaker or else from the municipal elec- 
tricity works. e cost of construction of the railway is estimated 
at 1,770,065 kr., inclusive of the oost of purchasing the ground, as 
well as the rolling material, line, and electrio plant. 


Guildford.—It is reported that the directors of the West Surrey 
Light Railway Co., who are the promoters of schemes for the 
poraa of electric tramways between Guildford and Stoughton, and 
or similar tramways at Woking, in addition to a projected light 
railway between Woking and Bagehot, will make an esr]y start with the 
project. Arrangements have been made with the firm of Messrs. Johnson 
and Phillips for the execution of the work. Under the order the period 
within which the tramways must be completed is three years, and the 
agreement with Messrs. Johnson and Phillips, we unders:and, provides 
for & start to be made with the work within & month frcm the signing 
of the contract. It is also stated that it is the intention of the 
company, as soon as the Guildford to Stoughton line is completed, to 
apply for powers to construct tramways from the town t» Merrow, and 
to Bhslford, in accordance with the proposals originally made. Esch 
of these lines will be independent of the other, and, as at present 
propose, neither will cross High- street, althcugh they will be brought 
as close together at the Guildford termini as possible, 


West Bromwich.—The Highway Committee of the Oorporation 
report that for some time past they have, together with the Electric 
Lighting and Power Committee, been in connection with the South 
Ste ffordshire Tramways (Lessee) Co. with reference to matters in 
die pute between the Oorporation and the company. A tetilement of 
these matters has now been arrived at. The company has paid certaia 
arrears йде for electrical energy supplied, and is to be allowed to run 
smaller cars, which must be of a type approved by the committee, A 
time-table giving the tram service in the borough has been submitted 
and agreed upon, and is to be in force for а year. This provides a less 
frequent service than five minutes between Handsworth and Carter's 
Green, and 10 minutes between Oarter' Green and Great Bridge and 
Wednesbury reipectively—namely, 74 minutes and 16 minutes. In 
consideration of the above alterations, the company agrees to take a 
minimum supply of electrical evergy of 900,000 units per annum, 
instead of the minimum of 500,000 per annum provided in the lease, 
but at the prices fixed by the lease, this minimum price to be continued 
during the term cf the lease, 

Liverpool.—An inquest was held last Friday on Oatherine McNair, 
who was killed by an electric train on the Lancashire and Yorkshire 
Railway at Formby, near Liverpool. The evidence showed that 
the deceased waited for a steam train to pass, and was going over a 
level crossing when an electric train knocked her down. Tae horn of 
the electric train was not sounded when approaching, but it was pro- 
mised that а recommendation of the jary that the horne should be 
sounded when approaching all level crossings should be placsd before 
the proper authorities. e coroner said that, although he had no 
power to compel the railway to do it, the public onght to have bet'er 
оен on certain portions of this line, At the last meeting of the 

оппой it was moved that the Tramways Committee be instructed to 
institute & service of motor omnibuses on the Edge-lane route to meet 
the convenience of the inhabitants of this residential district, and tha: 
they be instructed to issue, before 7 a.m. (as an experiment for six 
months) return tickets on payment of a single fare, such tickets beiog 
available for the return journey at апу time on the day of issue. Thes: 
matters were referred t» the committee for sonsideration. 


Tramway Aoocident.—Lord Salvesen closed the :e:ord and ordered 
issues for the trial of an action at the instance of Hector Mackenzi: 
Lamont, stationer and newsagent, Main-street, Wishaw, against the 
Lanarkshire Tramways Co., Ed inburgh-road, Motherwell, for £760 
for personal injuries. On Wednesday, June 7, 1905, the pursuer was 
a passenger by one of the defenders’ electric cara from Wishaw to 
Motherwell. Ata bridge near to the boundary line of the burgh cf 
Wishaw, and to the east of the Lanarkshire Steel Oo.’s works, the 
trolley pole, which under the bridges is almost level with the 
heads of the passengers, left the wires. When the oar came from 
under the bridge the trolley pole swung round and strack the pursuer 


violently on the head, throwiog him to the other side of the саг, The 
pursuer says his injuries confined him to the house for eight weeks and 
to bed for five, while he still suffers from the effects. e avers that 
the car was being driven reoxlersly and at an excessive rate of speed, 
and says that for the safety of the outside passengers the conductor 
should have guided the trolley pole when passing under the bridge. 
The defenders admit that the pursuer was struck by the trolley. and 
that the pursuer was bruised, but they aver that the pursuer’s injuries 
are greatly exaggerated. The accident, they ssy, was the result of a 
pure misadventure which no care on their part could have averted. 


London County Coundll.— On the recommendation of the Finance 
Oommittee to invest £66,787 of the tramways renewals reserve fund, 
Sir M. Beachcroft at the usual weekly meeting on Tuesday said it was 
stated that the reserve fund now stood at £83,000, but he would like 
to know what Id. per car mile placed to the renewals fund would 
represent. It was a big question whether 14d. per car mile was not 
the right sum to put away, and they were told that 14. ought to 
be the minimum. The Ohairmen of the Finance Oommittee promised 
to give information on the point. The Highways Committee recom- 
mend that the estimate of expenditure on capital acconnt of £32,000, 
submitted by the Finance Oommittee, be approved in respect of the 
road work aud plateleying (including rails) for the reconstruction of 
the existing tramways in Vauxhall Bridge-road, and the construction 
cf tramways over the new Vauxhall] Bridge, for the underground 
conduit system of electrical traction; that expenditure on capital 
account not exceeding £5500 be sanctioned for the provision of 
track and slot rails, eto., for the reconstruction of the tramways in 
Vauxhall Bridge-road, and the construction «f tramwaya over the new 
Vauxhall Bridge, for the underground conduit system of electrical 
traction; and that the offer of Mersrs, J. Mowlem and Oo, to execute 
for the sum of £4,995 the road work and platelaying in connection 
with the construction of tramways over the new Vauxhall Bridge for 
the underground conduit syetem of electrical traction be accapted. 

Lancaster.—Io future, all children under the sge of 12 years are 
to be allowed to travel on the tramcars at half fare, the minimum fare 
to be 4d., and workmen will be allowed to use the return half of their 
tickets at any time during the day on which such tickets are issued. 
At the last meeting of the Council it was reported that Messrs. 
Kershaw and Oo. had submitted a summary of their proposals with 
reference to the Linoaster aud District Tramways for discussion, as 
follows: (1) The Corporation to agree to defer its power to purchase 
the company's underteking for a period of 42 years from August, 1910, 
the date at which euch powers may be exercised. (2) In the event of 
the Corporation purchasing the reconstructed undertaking, Section 43 
of the Tramways Act not to apply, the price to be paid by the Oorpo- 
ration to be at fair market value as a going concern, but without 
allowance for compulsory purchase. (5) The Corporation to consent to 
the doubling and use as a double line of the present lines of the com- 
pany within the borough, except in North-street, Oable-street, aud 
the portion of Stonewell between those streets. (4) The Corporation 
to content to the company employing the overhead system of electric 
traction ; the designs and positions of the poste and the description of 
cars to be to the reasonable approval of the Oorporation. (5) The 
company to apply for the necessary powers to construct a tramway to 
Skerton—this line would form a junction with the company’s lines at 
the intersection of Owen-road and Heysham-road, and to be of single 
line with passing placas. (5) The company to take а supply of elec- 
trical energy t» operate the tramways within the borough from the 
Corporation at a price to be agreed upon. After full discussion it was 
arranged that Mr. Kershaw should reconsider the whole matter, aud 
then submit other alternative proposals for consideration by the 
committee. 

Dundee. — The Dundee-Broughty Ferry tramway is approaching 
completion, and our announcement made two weeks ago that traffic 
would be running over the line by the New Year seems likely to 
be falfilled. The tramway is five miles long, representing about 
nine miles of single track. From end to end the rails are leid, the 
poles and brackets for carrying the oonduotors are erected, and the 

ermanent way is all but completed. Operations are being pushed 
forward with dispatch, particularly at that part where the line departs 
from the highway and enters upon the lands of Oraigie. Here the 
curve hes been opened ont, and stretching ahead is a straight of 
some 500 yards, upon which а high rate of speed can and will be 
attained. Over this portion of the line there is a noteworthy change 
in the construction of the permanent way. The ra‘ls are laid between 
whinstone setts, but the intervening space is filled in with tar macedam 
superimposed on a bottoming of rubble and concrete, The overhead 
equipment, as stated, is well forward, and underground cables are ¿aid 
as far east as Oraigie-terraoe. At Dundee boundary, where thé oom- 
рару'е lines merge into those of the Corporation, the necessary janction 
and electrical bonding have been made. А good deal of work remains 
to be done at the power station and administration departments at 
Milton of Monifieth. А large staff of men are engsg:d. About one- 
third of the extensive car-sheds has been roofed, and this work hes 
been completed to far as the engine-house and power-house are con- 
cerned. The engines and boilers have been placed on their seats. 
Inside the fl ring is being laid down, and the completion of the stalk 
will be hastened во as to admit of steam being got up on as early a date 
as possible А sub-committee of the Tramway Committee recently 
made а visitation with a view of determining a site for the propoad 
shelter at the junction of Constitution-strest and Hilltown. The coa. 
mittee, in view of the alteration of service which will follow the 
opening of the Bronghty line, deferred making a recommendation, the 
understandirg being that the whole question of shelters would be 
discussed at an early date. 

Wandsworth.—With reference to the resolutions passed at the latt 
meeting of the Council relative to the suggested widening of York- 
road, Wandsworth, in connection with the proposal to reconatruct for 
an underground conduit system of elec traction the northern 
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route of the tramways acquired from the South London Tramways 
Oo., and the proposed construction of a tramway from Оарћат, via 
north side Olapham Common and Cedara-road, to Lavender-hill, the High- 
ways Committee have forwarded the following estimates to the Finance 
Committee for submission to the Oouncil— viz. : (a) For acquisition of 
property required to widen York-road, Wandsworth, to 54ft., where 
such width oan be obtsined witbout interfering with buildings, 
£12 000 (total estimated cost £12,000, Borough Oouncil to carry out 
widening. London Oounty Oouncil to contribute two-thirds of cost). 
(b) For one-third of cost of (1) wood paving, eto., carrisgeway of Long- 
road and north side Olapham Common from south side to Oedars- 
road (total estimated cost of work, £4,600) ; (2) constructing surface- 
water sewer along Long-road (total estimated oost of work, £561), 
£1,720. Regarding the plan received from the London United 
Tramways Oo, showing the proposed positions of manholes on the line 
of the company’s electrical cables from Lots-road, Oheleea, through 
Wandsworth to Wimbledon, as follows—viz.: (1) in Merton-road, 
near Lavenham-road ; (2) in Buckho'd-road, underneath sewer 
aqueduct ; (3) in North-street, near South-Western Railway bridge— 
the Highways Oommittee recommend the Oouncil not to object 
thereto, subject to the exact positions of the manholes pee Shrove 
by the Oouncil’s surveyor, to the whole of the works being carried 
out to his satisfaction, and to the Oouncil’s usual charges for 
reinstating the surface of the public way being paid by the company. 
Tho town clerk reports that the following parliamentary plans heve 
been deposited : (1) London County Oouncil (tramways and improve- 
ments)—(a) tramway from Queen's-road, crossing Wandsworth-road 
and passing along Oedars-road, Olapham Oommon north side, and the 
roadway crossing Olapham Common, to join the existing tramway at 
Olapham Common south side; (ö) tramway from the concen, Tanay 
at the Broadway, Tooting, along Mitcham-road to the county boundsry ; 
(c) tramway from the existing tramway terminus opposite the Tate 
Publio Library, g along Streatham High-road to the county 
boundary, providing for a single up line in the part of Streatham 
High-road between Stanhope-road and Gleneldon-road, and a single 
down line leaving Streatham High-road opposite St. Leonard's Ohurch 
and passing along Gleneldon-road, Bournevale-road, and Stanthorpe- 
road to rejoin the line in Streatham High-road. 

Hastings.—The Town Oouncil had under consideration at their 
last meeting a report presented by the borough engineer with 
reference to tbe Old Town tramways. The engineer thought that, 
instead of forming an additional roadway, it would be desirable to 
widen one or other of the existing ones. He submitted an estimate of 
the cost of carrying ont the High- street widening scheme which was 
as follows: purchase of properties, inclading compensation to tenants, 
etc., £61,038; laying-out the new road, £4.900— total, £65,938. 
Amount to be realised for sale of the land, £11,482; contribution 
from tramways company, £5 000; portion of roadway to be 
paved at the expense of the Oorporation, £340—total, £16,822, 
making a net coset of £49,116. With regard to the laying 
of & tramway down through the widened road, the engineer 
proposed that a single line only should be laid, with a 

ing place between Swan-lane and Oourthouse-street, another 
tween Salter’s-lane and the south corner of the garden of Old 
Hastings House, and a double line from the bottom of Harold-road 
brought down as far as the north end of Torfield House. With regard 
to the All Saints scheme, the widening would be entirely on the west 
side of the road, which comprised 105 separate properties. In this 
scheme it was proposed to entirely sweep away the buildings at 
Mercer's Bank. e street would be of a uniform width of 40ft., and 
it was proposed to pave it with wood blocks, The estimated coet of 
scheme would be as follows: purchase of properties, £29,581 ; laying- 
out and paving new road, £8,248 —total, £47,629; estimated amount 
for resales, £6,970; contribution from tramways company. £5,000; 
portion of roadway to be paved by the company, £1,786—total, 
£13,756—leaving a net cost of 255,875. The tramway would be laid 
as а single line from the commencement of the Wilderness pro- 
perty, with two g places in the street, and then widening out to 
a double line at the south end. The company would prefer the High- 
street scheme, but he could not see that it would make the slightest 
difference to them as regards either passenger traffic or the construction 
of the tramway. It was doubtful whether the Board of Trade would 
sanction a single line of tramways up High-street without widening 
the roadway so that there would be sufficient room for a vehiole to 
the car on the east side, although powers have been obtained to 

y tramways in streets equal:y as narrow as High - street, and the cars 
could be controlled by electric signalling in an exactly similar manner 
to the method adopted at Dover. He thought, however, that to lay 
down a tramway through High-street without it being widened would be 
found a great hindrance to business. It was sgreed that the report be 
printed and circulated among the members of the Council. 


LIGHTING AND GENERAL. 


Monmouth. —The Town Uouncil have decided to Jay а new electric 
cable at a cost of £107. 
-Distance Telephone.—The new telephone between Rome 
and Paris will be opened early next year. 
ham,—4A reduced soale of charges for electric current will 
come into effect in the quarter commencing Jan. 1, 1906. 
Hastings.—In future the electricity accounts will be made up to 
March 31 in each year, instead of up to Dec. 31, as hitherto. 
Clacton,—The agenda for Wednesday's meeting contained a 
шй referring to an importact modification of the electric lighting 
scheme, 
Dublin.—An inquiry has been held into the Oorporation's applica- 
tion for sanction to borrow £100,000 for electric lighting works 
extensions, 


Maidenhead.—Extensions are to be made to Taplow at a cost of 
£430 and £25. 

Chelmsford —The Town Oouncil have asked the Obelmsford 
Electric Lighting Oo. to instal flame aro lamps and incandescent lampe 
with clear glass globes. 

Eastbourne.—During the half-year ending Sept. 50, 1905, 1,036 
covaumers with 76,204 lampe were connected, as ageinst 957 and 
67,946 respectively in 1904. 

Sunderland. — An extension to the Hylton-road power station and 
the installation of four new boilers and certain other plant at an 
estimated cost of £16,000 is being recommended. 

Stock Exchange.—The Stock Exchange Oommittee have ordered 
the Oriental Telephone and Electric Oo.’s £100,000 4 per cent. redeem- 
able debenture stock to be quoted in the official list. 


Western Telegraph Co.—The directors of this Wis 
declared an interim dividend of 3s. per share, or at the rate o 
cent, per annum, for the quarter ended Sept. 30, 1905. 

Islington. —It has been decided to heat the Oouncil’s strong rooms 
by means of four electric radiators at a cost not exceeding £42. 
Mains are to be laid in the Oity-road at a cost of £576. 


Poplar.— A resolution approving of the steps taken by the London 
Oounty Oouncil with respect to the question of cheap bulk eleotricity 
for the Metropolis has been passed by the Borough Oouncil. 


Stafford —A report submitted at the last Town Counoil mara 
showed that during thə quarter ended September the output of gas 
increased by 13 94 per cent., and that of electricity by 25 per cent. 


Barsi Light Railway Co.—The directors of the Barsi Light 
Railway Oo. recommend a final dividend at the rate of 54 per cent., 
making 6 per cent. for the year to June 50), carrying forward £3,213, 


Pentypridd.—The National Telephone Oo, and the Post Office 
have completed the additional wiring and connections preparatory to 
intercommunication between the subscribers of both systems within 
the local area. 

Brighton.—A committee of the Council have refused to recommend 
the application of the National Telephone Company for permission to 
place their lines underground, The total expenditure was estimated 
at between £40 000 and £50,000. 

Falmouth.—The Ohamber of Commerce has been considering the 
telephone service of the railway compeny, and oonsider it objectionable 
to have the call office at an hotel. It is suggested that another office 
be established near the post office, 

New Address.—Mr. George A. Goodwin, M. I. O. E., Whit. Sch., and 
past-president of the Society of Engineers, has removed his officee 
from 28, Viotoria-street to 25 "Victoria.street, Westminster, where hs 
practices ag a consulting engineer and mechanical expert. 

Rand Central Electric Co.—The following figures are given for 
November : kilowatt-hours generated, 866.000, yielding а gross revenue 
of £8,100. For the correevondiog period of last year the result was: 
kilowatt-hours generated 795,000, yielding a gross revenue of £7,450. 

Oerlikon Steam-Turbines.—The Maschinenfabrik Oerlikon has 
sppointed Mr. G. Wüthrich, 19, Barclay-road, Fulham, S. W., manager 
of their British, Irish, and Oolonial department and London resident 
engineer, with offices at Oswaldestre House, Norfolk-street, Strand, 

Dover.—It has been decided to purchase a 50-kw. transformer at a 
cost of £65 to replace two smaller ones to be used in outlying 
districts. Some old plant was recently sold for £52. 10s, The 
ке Committee is considering the proposed increase of the power 
plant. 

London County Council —On Tuesday it was agreed to lend the 
Woolwich Borough Council £820 for electric lighting purposes and. 
£7,500 for electric light installation. Improvements are to be effected 
to the electric lighting at the Fulham Palace-road school at an 
expenditure of £55. i 

Warrington.—The following scale of charges for electric energy 
supplied for power purposes has been adopted: load faotor, 40 per 
cent., L'Od. per unit; 50 per cent., dad.; 60 per coent., 88d.; 70 per 
cent., '88d.; 80 per cent., 76d.; 90 per cent., 70d. Intermediate 
values of load factor will be worked out proportionately, 

Colchester.—The borough electrical engineer’s last report contains 
the following res : Output of electricity (lighting) in units durin 
October, 1905, 75,248, (1904, 55.018); ditto (traction) ditto, 32,7 
(35. 540); ditto (used in generating station), 4,514 (—); number of 
consumers at end of October, 803 (576) ; total number of 8 0. p. lamps 
connected, 54,950 (27,381). 

Change of Address.—We are informed that, owing to greatly 
increased business, Mosers. Bruce Peebles and Oo. have transferred their 
London office from Westminster to 1. London-wall-buildinge, E. C., 
which will be the headquarters of Mr. Roland S. Portheim, i 
director, with Mr, Morton Beales as manager and Mr. W. J. W. B 
as chief engineer of the contract department. 

Bedford.—The last report of the Electricity and Street- Lighting 
Oommittee recommends that the electrical engineer be empowered to 
purchase the following materials— viz. : four-light radiator, £2. 4s, 6d. ; 
frequency indisator, £5. 10s.; 220 yards 7/,, twin service cable, £26 ; 
drawing-paper cupboard, 108. —total, 254. 4.. 6d, —and that extensions 
of private mains be carried out at a cost of 275. 

Stopney.— Applications by the Postmaster. General for the Oouncil’s 
permission to the placing of an overground telegraph pole at the south. 
west corner of the north side of Trafalgar-equare, and to the placing of 
an underground telegraphic pipe along north side of Oable-street and 
east side of Ohristian-street, irom 85, Oable-street to 10, Ohristian- 
street, also to building boxes, have been granted. 


New Firm.—Messr L. E. Wilson and Оо. have commenced 
business as telephone experte and engineers at 90, Cross-street, Man- 
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chester, Mr. L. E. Wilson was formerly chief electrician of the 
National Telephone Oo. in the Manchester district, and with the aid 
of his wide and varied experience this firm should meet a decided 
want, in view of the rapid strides in telephone work now being made 
in this country, 

Wednesbury.—The auditor (Mr. T. H. Gorle) in his report on the 
accounts of the electricity department for the year ended March 31 
last pue out that, taking into consideration the fact that two-thirds 
of the loss on the first year's workiog arose from capitel charges 
(psying off a portion of the principal and interest on loans), it did not 
show up во badly, being about equal to ld, in the © on the rates for 
the actual trading. 

Edinburgh.—The lighting of side streets was further dis- 
cussed on Wednesday. It will be remembered that the Elec tric 
Lighting Oommittee have been experimenting in certaia streets with 
the Nernst lamp. supplying to the Oleansing and Lighting Oommittee 
current at the ordinary gas rates. A proposal by the electrical engire'r 
to provide Nernst lamps st 47s, each was referred to the Oleansing and 
Lighting Committee. 

Middlesbrough.—An application from the Cleveland and South 
Durham Electric Power Co. asking for the necessary consent of the 
Corporation to supply power t» Messrs, Sir Raylton Dixon and Oo., 
the Grand Opera House, and Messrs. Richardsona, Westgarth, and Oo., 
the probable total demand being a million units per annum, has been 
declined, on the ground that the Oorporation was already supplying 
on reasonable torma. 

Wisbeoh.—The Town Oouncil have confirmed their previous resolu- 
tion to apply t» the Board of Trade for « farther provisional order 
under the Electric Lighting Acts, 1882 9, amending the provisional 
order of 1901 and evablirg the Couucil t» transfer their order, with its 
powers, duties, and lisbilitier, t? a compsny, aud to pase such further 
resolution as mav be necessary ia accordance with Sub-Section 6 of 
Section 3 of the Electric Ligbting Act, 1882. 

London Gaszette.—The ра: taership between L. L. Hermes and 
W. A. Wallis, electrical engineers and contractors, 29, Uxbridge-road, 
Ealing. Маа! вх, has been dissolved by mutual consent. А receivin 
order has been made ont on debtor’s petition in the estate of J. W 
Smith, electrical engineer and contractor, 65. Bolton.road, Darwen. 
The first meeting in the estate of W. G Loeither, electrical engineer. 
25 Howard-street, Sheffield, will be held at the official receiver's 
offices, Figtree- laue, Sheffield, at 1.30 p.m. on Deo. 15. 


Westminster.— Applications have been received from the General 
Post Office for consent to the placing of underground telegraphic lines 
in Hezlewell-road and in Gwendolen-avenue, Putney ; from the Oounty 
of London Electric S:pply On. to 1«y coaduite in Hotham-road, 
Putney ; sad from the Geueral Post Office to бх a stay to the existing 
telegraphiv post on the eastern side of The Platt, Putney, near North- 
place, and to erect an overground telegraphic line from existing over- 
ground line in Priory-lane to Templeton House, R»ehampton. 


Hackney.— The Borough Ooancil have confirmed the application for 
a Bill in the next session of Parliament oconferiiog further powers on 
the borough, including provisions to enter iato agreements with other 
local authorit'e for giving or taking a supply ot electrical energy in 
bulk or otberwise. It was explained that the Bill would not in any 
way be antsgonie i; to that of the London Oounty Council, and ite 
ot j ot was to protect the rights «f the Boroogh Oounvil. This year 
the undertaking had yielded £1 400 towards the relief of the rates. 


South Shields —The quarterly statement of the electricity under- 
taking shows that the number of units consumed during the last three 
months was 128 086, as vompared with 157,250 in the corresponding 
period of last year. The value of tbe current sold was £2,451, which, 
with meter rents and the proceeds of pablio lighting, brought the total 
amount from sales to 25,428, as agains: £3 664 in the corresponding 
three months of 1904. The reduced revenue is accounted for by the 
fact th«t the average price per unit last quarter was 4°22d., as com pared 
with 4-71d. in the same pericd of last yt ar. 

Underground Telegraphic Cables.—At the meeting of the 
council] of the Newosstie and Gateshead Ohamber of Oommerce on 
Wednesday, the Secretary said that the underground cable was being 
pressed forward as much as possible, The Possmaster-General had 
written stating that he hoped that the cable would be complete from 
London to Glasgow by the end of the current financial year. A spur 
hne from Warrington, оп the main underground line t» the North, 
had been constructed through Manchester and Bradford to Leeds, with 
the intention of bringiog it forward t» Newcastle. 

West Cumberland. — The West Cumberland Power and Tramway 
Oo. will sho. tly erect a large central generating station from which 
iron mines, collieries, aad works will be supplied with che ip electrical 
energy. The same generating station will supply current to tramways 
which the company will construct between Maryport and Whitehaven, 
and also for lighting purposes in certain districts. Sir Douglas Fox 
and Partners and Messrs. Harper Bros. estimate that the demand for 
industrial power alone will be eqaal to 15, 000.000 units per annum, 
and that the total annual net return will be £27,150. 

Wrexham.—The borough electrical еррісеег'з last report shows 

het there have been used for tramways in October, 1905, 11,852 units 

and for lighting, eto., 56,517 unite: the total consumption was 48,169 
units as against 39,440 units in Ostober, 1903. Six new consumers 
were connec ted, the total number of consumers now being 197. The 
Mayor and Councillor Hughes have been appointed a committee to 
consider the question of fixing a scale or basis of charges for materials 
supplied to aud work done for consumers, and matters relating to the 
usei8 of the department and to advise and report thereon. 

Liverpool —lIt is proposed that the resolution of the Electric Power 
and Lighting Committee of Dec. 1, 196, as to the supply of motors 
ой hirs— That the consulting and resident electrical engineers be 
instruoted to prepare a detailed report showing the pro working, 


and how the proposal will be carried out, also a statement of the 
financial result, increased cost, eto., and that the consideration of the 
report be deferred until the detailed report is rece ved — be not 
approved, and that in lieu thereof the report of the cousulting and 
resident electrical engineers upon the subject be approved. 


St. Annes.—In his last report Mr. J. H. Olothier, the electrical 
engineer, gives the following particulars: units sold during Ostober, 
47,966; units sold to Ost. 31. 556,095 ; equivalent to 8.0. p. lampe 
connected, 20,099; unite sold per 8-c.p. lamp connected, 5 78; 
merimum load, lighting 199 kw., traction 105 kw.; total number of 
consumers, 383. Applications received, 11 for 353 8.o.p. lamps. The 
arrangements for connecting the feeder and balancer at the tramway 
sub-station are complete. The offer of Messrs, Pearson and Son to 
affr their smoke-preventing apparatus to one of the boilers at the 


electricity works has been ted. The question of the revision of 
the prices charged for electrical current has been referred to the Electric 
Lighting Sub-Oommittee for report. 5 


Crewe.—New offices have been completed in Gresty.road, on the 
southerly side of the station, for the accommodation of the electrical 
and telegraphing engineering staff of the London and North-Western 
Railway Oo. Kr. A. M. Thompeon, chief of the signalling depart- 
ment, has charge now of the yn Si s department, aud the members 
of the steff are being moved from the locomotive offices to the new 
buildings, and about 100 men. comprising the electrica] and telegraph 
staff at Stockport, are being drafted to Orewe so as to concentrate there 
the chief officers under Mr. Thompson. Important developments in 
connection with the electrification of further large signal boxes are 
contemplated at the north end of Orewe Station, and when these are 
completed they will contain, it is said, the lugest electric signalling 
apparatus of any railway station in the country. 


Coventry.—The City Council had before them on Tuesday a report 
from a special committee recommending that no alteration be made in 
the present acale of charges either for gas or electricity. Regret was 
expressed by the chairman of the Eleotrici*y Oommittee st the result 
of the investigations, and he mentioned that in consequence of this 
the electricity department bad lost one valuable customer and the ges 
department another. It was mentioned that in the neighbouring town 
cf Birmingham it was decided to alter the prices of both ges and 
electricity, bot Alderman Andrews, for 15 years chairman of the 
Ooventry Gas Committee, cast doubts on the wisdom of such a course, 
and urged that it was unwise to expend about £24,000 simply to 
accommodate one firm. Councillor Gardner advocated the appointment 
of a hoard of reference for such matters as affected both departments. 
and Oouncillor Errington favoured the two depa'tments being managed 
by а j int committee, The report was adopted. 


African Rubber.—The report for 1904 on the Gold Ooast by the 
Acting Oolonial Secretary (Mr. O. H. Hunter) states that attempts have 
been made to encoursge native planters to form plantations of the 
indigenous rubber trees, but, owing to the apathy of the chiefs, theee 
bave not hitherto meet with much success. Samples of Para rubber 
grown in the gardens at Aburi have been very fav;urably reported ор, 
and the p ioes quoted for samples shown in the English market 
compare well wich the Oeylon and South American produst. Sir 
W. T. Thistleton-Dyer, wiitiog on the воб) ot, has expressed the 
opinion that ''the production of Para rubber on our West African 
Ovloniea is an enterprise which has now emerged from the experimental 
stage. and may be safely encouraged by the Co'oaial Governments.” 
The Para rubber tree, says Mr. Hunter, appears to be the moet 
sa tir factory rubber-producipg plant to cultivate in the Gold Oosst, and 
ste[s are being taken to procure further supplies of seeds from Ceylon 
and the Straits Settlements for intending plasters, with a view to 
foster the interest aroused in the cultivation of this very valuable 
product. 

Cardiff.— At the last meeting of the Asylums Oommittee Mr. 
Arthur Eilis, electrical engineer, submitted a report in connection 
with the vlectric lighting ot the Whitchurch Asylum, the contract for 
which was pleced in the hands of Messrs. D. Futh and Son, of Man- 
chester. Mr. Ellis said there were altogsther 5 604 lights to be wired, 
and the contractors had asked him for a certificate for £1,012, and 
his refusal bai led to the present trouble. The next lowest two . 
tenders were thcse of Messrs. Loe and Warren, Kettering (£6 491), 
and Messrs. Olay Bros, and Oo., Cardiff (26.964). The committee 
resolved that notice be given to the contractors that the work be 
proceeded with in a reasonable manner and with reasonable dispatch, 
and, failing this, that further notice to det»rmine the contract be 
given ; further, that notice be given to the sureties of the steps taken 
and contemplated by the Oorporation, and that, in the event of the 
contract being determined, the same be relet to Messrs. Lee and 
Warren, or, failing them, to Mesers, Oley Bros. and Oo., upon the 
terms of tbe'r tenders respectively, subject to their sureties being 
deemed satisfactory. Au application of the National Telephone Oo. 
for permission to place their wires underground has been referred to 
the Public Works Uommittee, 


Gloucester.—At the last Oouncil meeting the Electricity Supply 
Oommittee enbmitted Mr. White’s farther figures and information 
with reference to the charg. for the supply of current for power 
purposes, and it was resolvea that it be recommended that the follow- 
ing reduced soslo of charges for the supply of electrical energy for 
power purposes only be adopted as from the end of the current quarter : 
for the first 200 units per quarter, 2d. per unit; for the next 1,000, 
14d. ; for the next 10,000, 14d. ; and for all beyond 11,200, 11 1. It 
was reported that the representatives appointed by the Electricity 
Supply Commit:ee and the Light Rsilways Oommittee to confer as to 
the price to be charged for current required for the light railways 
undertaking had conferred as to the question, and ultimately left it to 
the then mayor to suggest what would be a fair cha'ge as between the 
two committees, aud that the mayor had come to the conclusion that 


a charge of Id. per unit was a reasonable end proper rate to be 
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charged for the supply of electrical energy for the light railways, and 
that such charge should commence as from the end of the last 
municipal financial yesr—namely, March 31 lest, The committoe's 
recommendation that euch charge be adopted for the current municipal 
finsnoial year was agreed to. 

St Рапогаз. —А special meeting of the Oouncil is to be held at the 
Town Hall, Pancras-road, N. W., to-day, to consider as to parsing 
resolutions in regard to the Counoil's application to Parliament in the 
ensuirg session for an Act for all or any of the following purposes 
that is to say: (1) to empower the Council to continue, maintain, and 
extend their stations for generating, transforming, converting, and 
otherwise dealing with electricity upon lands in their possession ; (2) 
to empower the Oourcil to continue, maintain, and from time to time 
extend, enlarge, improve, rebuild, and use their dust and refuse 
destructor upon lands in their рсвзевзіор ; (3) to exempt the Council 
in respect of all lands used in connection with their electricity and 
dust destructor works from all indictments, actions, and other pro- 
ceedings for nuisances ; (4) to provide for the payment of the expenses 
of carrying the intended Act into execution, and for the borrowing of 
money ; (5) to alter or repeal all or some of the provisions cf the 
St. Panoras (Middlesex) Electric Lighting Order, 1883, and any Acts 
or orders relating to the Oouncil; 6) to vary and extinguish all 
existing righte and privileges which would or might interfere with or 
delay the accomplishment of any of the o! jects of the intended Aot, 
and to confer other rights and privileges; (7) to provide for meeting 
the expenses in connection with the promotion of the said Act, 


Falham,—-In their last report the Finance Committee made the 
following recommendations: ''That the Oouncil concur in the sugges- 
tiors cf the auditor that the electricity revenue shall be charged with 
an appropria ts share of the central establishment expenditare, and 
that such amount be fixed at £200 instead of £100 per annum; that 
the electricity revenue shall aleo be charg»d with the actual cost 
incurred by its overdraft on cash account; and that the borongh 
treasurer be instraoted in future when the electricity account or the 

eneral account is overdrawn, and the money is not provided by the 
bank, but transferred from one account t» another, to oredit the interest 
of such overdraft to the general rate, or vice versa, at the sme rate as 
would have been paid to the bank had the money been drawn from 
them. That no alteration be made in the present system of the colleo- 
tion of the electric lighting accounts, and that the period cf 14 days 
from the date of demand for the allowance of discount be adhered to ; 
also that the demands be delivered in batches as at present, That in 
view of the aulitor's stand in cutting out from the accounts the loans 
of S8, 5.0 from the electricity reserve, and £5,000 from the cemetery 
reserve to the works department for wood paving, the borough treasurer 
be instructed, in order to comply with the requirements of the auditor, 
to adopt a different method in transactions of this nature in future, 
and that he keep an internal account of these loans with a view to 
paying same back by way of contributions from the rates. 


Lewisham, —Applications from the South Metropolitan Electric Light 
and Power Oo. giving notice of their intention to (1) lay two !?/,, high- 
tension concentric lead-coverad cables from the existing mains on the 
weet side of High-street, Lswisham, across that thoroughfare to the 
south · west corner cf Court Hill-road, along the south side of the latter 
thoroughfare in an easterly direction for a distance of about 410 yards, 
and crossing to the London County Council sewer works, also two 
similar cables from Oourt Hill.road, along the north side of Hither 
Green-lane in a westerly direction fora distance of 66 yards, and 
3 to the north-east corner of Ladywell Park- terraoe and thence 
along the east side of that thoroughfare in a southerly direction for a 
distance of about 87 yards to the London Couuty Council sewer works; 
(2) the laying of 1% low-tension concentric lead-covered cables from 
& proposed janction box on the esst side of Olarendon-road, at the 
south-west corner of St. Mark’s-road, along the couth side of the latter 
thoroughfare in an easterly direction for a distance of about 76 yards; 
(3) the laying of a similar cable from the north-east corner of 
Wisteria-road, on the west side of Gilmore-road, along the west side 
of the latter thoroughfare in a northerly direction for а d'stence of 
107 yards, the cable to ba placed in earthenware troughs filled with 
bitumen ard laid under the footway where possible ; and (4) from the 
General Post Office for permission to P pace an underground telegraphic 
line along the north side of Weet-hill, east side of Taylor's lane, south 
and west sides of Ooombe-road, Sydenham, from the existing line on 
the north side of Weat-hill, at the west corner of Ormanton-road, to 
the пог: h- west corner of Ooombe-road, and to erect a fire alarm post at 
the latter point, have been agreed tc. 

St. Marylebone,—The Electric Sapply Committee have reported as 
followson the question of additional plant which wiil shortly be rc quired 
in connection with the undertaking : '' Under the Council's Act of 1904 
the sanction of the London Oounty Counoilis required before money 
can be borrowed for expenditure in this connection, The approximate 
amounts which will be required are as follows: a ninth turbine (to be 
supplied by Messis. Parsons and Oo., the contractors for the electrical 
plant) at the generating station, £10,000 ; a storsg» battery at North- 
atreet eub-station, £10,000; a storage battery at Hathbone-place sub- 
station, £5,000 ; two boilers at the generating station, 29 000. With 
regard to the turbine, it probably will not be actually required for & 
year, bat we consider it would be a wise precaution to put the order 
in hand at onoe in order to ensure a sufficient reserve plant being in 
hand in the event of the failure of one of the present large turbines, The 
expenditure in respect of the storage batteries at North-street and 
Rathbone-place has always been contemplated, but the cost of these 
will be covered by the £15,000 which (under the provisions of the 
order of the Oourt of Aug. 7, 1903) the Metropolitan Electric Supply 
Oo, have to repay to the Oouncil in t of the nine motor. g ne- 
rators at North-street, which they (the company) are now arranging 
to take back. The additional battery power at North.street is neces- 
sary to ensure & continuity of service to Hertford House, and in the 
recent negotiations with the Office of Works we undertook to instal 
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this additional power by Merch next. In orco: to ensure the Ooundil 
beiog in a position to take over the supply of the whole of the oon- 
sumers in the borcugh by the end of March next, it is, in the opinion 
of the consulting engineer, necessary to immediately order the stors ge 
battery at Rsthbone-place, Weare inviting tenders for the batter: оз 
required, and will submit recommendations to th» Oouncil in due 
course, The two new boilers will be required for the ninth turbine 
above mentioned, and the contract for the same should be put ín hand 
duripg the forthcoming year. We have referred tbe matter to the 
Finance Committee to consider as to the application to be made to the 
London Oounty Oouncil fer sanction to the borrowiog of money neces- 
sary for the foregoing additional plant.” Ib has been decided to lay a 
second set of service lines to Hertford House, and to inetal a change- 
over switch so that s supply may be given either from the epecial feeder 
or from the street distributing main. Messrs. Wheitley Kirk and 
Price have been inst: ucte 1 to sell old meters and other apparatus, 
Bermondsey.—The Elect ioity, eto., Committee on Taetday 
reported the receipt cf the following letter from the London Electric 
Supply Oorporatiou to the town clerk: '' D.ar Sir, —I have submitted 
your let'er of 13th inst. to our minaging direstor. He is sony to be 
at ієвпе with you, but he is quite confident that his recollection of what 
passed between you and him on the occasion referred to is correct, and 
he is entirely at a loss to understand how iv is that your resollection 
of what actually tranepirei on that occasion 1s diametrically at variance 
with his, He quite reccgoises that an opinion expres ed by you ia the 
ordinary course of conve sition cannot, in any sense, be intorpretid as 
that of your committee or be regirded as committing them, however 
remotely, to the adoption of that or а similar opinion. If you or yonr 
committee have been under the impression that our mansgipg director 
entertained any such idea, I trust that what I have stated will tue 
to dispel it, Ia regard to your committe:'s repudiation of the sugges- 
tion that the Councii's electric lighting undertaking is a burden = з 
the rates І wobl 1 refer you to a ciroalar letter issued in December, 
19C4, by the Municipal Association for Bermondeey and the ne'ghbou • 
ing distriot, whereia it is stated that the constant recourse t» loans 
in fliots aerious burden uj o 1 the ratepayers, and that the ratepayers are 
year by yes r experiencing a large loss by the e'e»trical lighting under- 
taking. That letter bears printed upon it the names of gentlemen who, 
it is presumed, are of sufficient intelligence to gauge the effect upon 
ordinary minds of «titeraents parpo ting to emanats from them, It is 
fittirg, perhaps, that I shouid s ate that the oorporation is not a 
member of the association in question. la regard to ycu: remark that 
your committe) is not prepared to ace pt the statement ia my letter 
that this corporation could supply your Oouncil with electrical energy 
in bulk at & price below that at which they themselves can generate 
it, it is to be observed that your committee's opinion upon this point 
has been arrived at in the atsonce of any quotation from this corpora- 
tion, and cannot, therefore, be regarded as well founded. I would 
remark that this corporation, in endeavouring to enter into business 
arrangements with your Oouncil, had not the remotest intention of 
seeking to induce the Oouncil to abandon their ec: rio lightiog under- 
taking; the objet, as has been previously stated, was to reduce the 
Council's generating ex pen o; Roferring бә the last paragraph of 
your letter, it only remains for me t» add that any such arrange- 
weit as that proposed, if entered into, would c.rtainly not have the 
effsot of compelling the users of electricity to pay a higher char 
for lighting and power; on the contrary, its tendency would inevitably 
result in a lowering of prices to th» consumer, and would undoubtedly 
reduce the cost «f the supply to the pablic lamps.—Yours faithfully 
(signed) H. O. OARTER, secretary." To this letter the town clerk had 
replied as follows: Nov. 27, 1905. Dear Si-,—I have submi:tel 
your letter of ths 14th inst. to my Electric Lighting Commit bee. I regret 
you should still insit upon your entirely erroneous version of what 
passed between your managing directo: and myself, and am compelled 
agria to repudiate the statement that 1 expressed any approval of your 
managing director's proposals. With regard to your siggestion that 
the Council's electric lighting uacertaking is a burden upon the rates, 
my committe is «f opinion that you should have taken some means to 
make yourself acqusiated with the facts of the case rather than rely 
upon s statement circalated by the icreeponsible body described by you 
as the Municipal A:sociation for B»tmondsey and the neighbouring 
district.’ The accounts of the electricity depar:mont of the borough 
of Bermondaey (examined aud passed by the district suditor appointed 
by the Local Government Bosrd) are published, so that any ratepayer 
may have access to them. It will be found they prove the reverse 
of the view you express and which you езу is based uoa the 
authority of the Municipsl Association. As t» the safficiency of the 
iatelligence of the gentleman to whom you refer, my committee 
express no opinion, nor do they think it needful they should do во, 
Msy I point out that your suggestion that you could supply this 
Oouncil with electricity ia bulk ata price below that at which the 
Borough Oouncil could generate it was made without knowledge 
either of the present or anticipated future works cost of the Oounci.’s 
electricity department. My commibtee, moreover, is of opinion that 
there are more satisfactory means of relucing generating expenses 
than by falling in with your corporation's proposals, My committee 
remains of opiuion thet the reference in your letter of Ost, 26 to a 
suggestion to obviate any further ospiti] outlay on the part of the 
Council in connection with its electric installation and thus ‘put an 
end to the cutting rates’ between this Ocuncil and your corporation, 
could only bear the interpretation that the business of supplying elec- 
tricity would by becoming a monopoly do awsy with the wholesome 
competition which now ensures to the users of (u rent fair and reason- 
able charges for power and light. My committe instruct me to sa 
that it still thinks no good purpose would bə served by the offici 
of this Council meeting your corporation, and is, farther, of opinion 
that there can be no useful purpose served by a continuance of this 
correspondence. Vc ura, eto. (signed) FREDE., RYALL, town olerk. 
The wis London Electric Supply Oorporation, 26a, Oockspur- 
street, S, W.“ 
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PROVISIONAL PATENTS, 1905. 


Nov. 27. 

24458. Improvements in incandescent electric lamps. 
Harrison, 14, Ossian-rosd, Stroud Green, London. 

24461, Improvements in or in connection with drain and 
sewer, water, and other pipes and electric conduits. 
Harold Esston Routledge, 3, Brown s'reet, Market-street, 
Mar chester. 

24475, Improvements in appliances for carrying and sus- 
pending globes for inverted incandescent electric 
and other lampe. William Auderson and Henry Ander- 
вор, 41, Reform-street, Dundee. (Complete specification. ) 

94488, Improvement in electric incandescent lamp. Joeeph 
Suwireky, 36, Newmsan-street, London. 

24494. Improvements in electrically - driven clockwork 
mechanism for registering and indicating purposes, 
Wilham Robert Sykes, jan., Frederick Thomas Hollins, 
and Frederick William Leake, Walton House, Fillebrook- 
road, Leytonttone. 

24508, Improvements in or relating to electric aro lamps, 
Audió Blondel, 111, Hatton garden, London. (Complete 
specification. ) 

94507. Process for electrolytically producing peroxide of 
hydrogen. Gustav Tcichner, 55, Chancery-lane, London. 
(Complete spec fication ) 

94518, Self - generating steam or hot-air power electric 
machine. Oarl Peter August Dahl, 77, Wells-street, 
Oxford-ttreet, London. 

$4538, Improvements in electrodes for electrolytic apparatus. 

' Franklin Wise Howorth, 46, Linooln’s-inn-fields, London. 
(Marie Kellner, Eglantine Kellner, Eleonore  Kellrer, 
Eduard Kellner, Marie Kellner, heirs of Osrl Kellner, 
Germany.) 

$4539, Improvements in electric demand indicators. The 
British Thomson- Houston Oompany, Limited, 83, Cannon. 
street, London. (The General Electric Company, United 


States.) 
Nov. 28. 
24605, Improvements in printing telegraphs. Leo Kamm, 37, 
Powell- street, Goswell- road, London. 
$4691. Improvements in or connected with electromagnetic 
generators. Louis Al-xeudre Gianoli, Birkbeck Bauk- 
chambers, Southampton-buildings, Ohancery-lane, London. 
(Date applied for under Patents Act, 1901, Dec. 2, 
1904, being date of application in France.) (Complete 
specifisation. ) 
Nov. 89. 


$4719. Improvements in or relating to wireless telegraphy. 
Ferdinando Loi, 111, Hatton-garden, Lendon. (Date 
applied for onder Potents Act, 1901, Nov. 30, 1904, 
de ir g date of applicaticr in Italy.) (Complete epecifica- 
tiop.) 

24721. Improvements in insulators, Francis Heron Rogers, 16, 
Devonthire-square, Lor don. 

Process for the electrolytio manufacture of metal 
tubes and other bodies, William Olark, 53, Chancery- 
lane, London. (Friedrich Darmstedt:r, Germany.) 

Improvements in and relating to electric controllers 
Olsude Williem Atkinson, 1, Queen Victoria - street, 
London. 

Improvements in electrie automobiles. Alfred Dinin 
and Maurice Espagoent. 40, Obancery - lane, London. 
(Date applied for under Patents Act, 1901, Dec, 9, 1904, 

ier date of application in France.) (Complete specifica- 


tion. 

Nov. 30. 

Improvements in or relating to eleotrio switches of 
the enclosed typo. The Electric and Ordnance Acos 
sories Company, Limited, Robert Frederick Hall, and 
Joseph Booker, 24, Temple-row, Birmiogham. 


Franois 


24724. 


24789. 


24747. 


24761. 


$4771. A mechanism for setting back the motion work and 


hands of electric clocks, Sharman Dermot Neill, 22 
Donegall-place, Belfast. 

24785, An improvement in the production of the electric aro 
for scientific and industrial purposes, Vladimir 
Mitkevitch, 10, St. George's crescent, Liverpool. (Oomplete 
specification.) 

24794. Improvements in brush-holders for electrical machines. 
Hertert William Wi'son, care of the Eset Avglian Eogi- 
niering Oompany, Limited, Stowmarket, Soff Jk. 

24809. An improved system of syntonio radio - telegraphy 
Armande Parravano, 65, Chsncery-lane, London, (Oom- 
plete specification. ) 

24810, Improvements in the electrical control and propulsion 
of vehicles or trains of vebioles, J.hn Smith Raworth 
and Arthur Basil Raworih, Queen Anne’s-chambers, West- 
minster, London, 

24811. Improved moans of fixing an electric bell to an alarm 
clock and the like, Henry Richmond Rushton, 84, 
Rameden-road, Balham, London. 

24835. Improvements in er relating to electric bell pushes 
and in the manufacture of the same, George Thomas 
Piggott, 77, Oolmore.row, Birmingham. 
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24850. Improvements in or relating to switches or ocon- 
trollers for electric motors for ships’ steering gear, 
hoists, and the like. Joseph George Oockburn, 70, 
Ohancery-lane, London. 

Improvements in and relating to electric switches. 
The British Thomson Houston Company, Limited, 
83, Cannon-street, London. (The General Electric Company, 
United States.) 

Improvements in and relating to electric resistances. 
The British Thomson- Houston Compeny, Limited, 
85, Oannon.street, London. (The General Electric Oom- 
pany, United States.) 

24856. Improvements in and relating to vapour electric 
apparatus. The British Thomson - Honston Oompany, 
Limited, 83, Oannon-street, London. (The General Electric ` 
Company, United States.) 

Improvements in electric fire-alarm systems and 
apparatus, Harold Hawthorn, 40, Ohancery - laue, 
London, 

Improvements in dynamo-electric machines, Arnold 
Frank Hille, David Urquhart, and Alfred Eiward Honey, 
4, South-street, Finsbury, London. 

Improvements in and relating to electric arc lampe 
burning mineralised carbons. Hippolyte Hegner, 65, 
Obancery-lane, London. 

Dec. 1. 

Insulating supports for conductor rails of electric rail- 
ways. Henry Lewis Doulton and Oharles Edward Morrie, 
Lambeth Pottery, London. 

Improvements in or relating to  olectrical timo 
switches. Robert Francis Sidebottom Venner and Robert 
Oonstantine Griesbach, 37, Estex.street, Strand, London. 

Improvements in telephonic and other electrical 
apparatus, Maurice Ravel de Malval, 53, Ohancery-lane, 
London. | 

Improvements in or relating to electric traction 
systems. Edward Albert Mitchell and the Dolter Electric 
Traction, Limited, 46, Lincoln's-inn-fielde, London. 

Dzc. 2. 

Method and means for the oontrol of any bank of 
electric lampe displaying characters and the like, 
George Edward Carr, 46, Goldepink-lane, Jesmond, New- 
castle-on-Tyne, 

Improvements in and relating to electric arc lampe. 
Llewellya Burbank Oodd, Standard Works, Dame Agnee- 
street, Nottiagham. 

Improvements in trolley boom controlling apparatus 
for electric tramcar and the like vehicles, Samuel 
Hindley, 58, Bute-street, Sheffield. 
Improvements in trolley poles, Thomas Walle, 37, 
West Nile-street, Glasgow. 

Improvements in or applicable to electric lifts and 
equivalent apparatus. Henry Charles Edward Jacoby, 
21, Finsbury-psvement, London. 

Improvements in electric stoves, Obed Charles Hawkes, 
65, Temple-row, Birmingham. 

Improvements in and relating to vapour electric 
apparatus or devices, Sir Oliver Joseph Lodge, Knight, 
Alexander Muirhead, and Edward Ernest Robinson, 323, 
High Holt orn, London. (Complete specification.) 

25058. Improvements in and connected with the insulation of 

electric cables. The Land- und Seekabelwerke Akt.-Ges., 
6, Lord-street, Liverpool. (Date applied for under Patents 
Act, 1901, Dec. 2, 1904, being date of application in 
Germany.) (Complete specification.) 


24858. 


24877. 


348832. 


24902. 


24931. 


24962, 


24998. 


25007. 


25023. 


25047. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Dec. 21, | 
1904, 
25647. Space telegraphy. Stone. (Date applied for under 
Interne tional Convention, Nov. 25, 1903.) 
26174 Electric transformers, British Thomton-Houston Com- 
pany, Limited. (General Electric Company.) 
27401. Electric motor control systems. Britieh Thomsons 
Houston Company, Limited. (General Electric Company.) 
28175. Electric tramways and railways, Baynes, 
28827. Bolometers and space telegraphy. Stone, (Date app'i:d 
for under International Convention, Feb. 15, 1904.) 
1905. 
617. Construction of splicing ear for electric trolley wires 
or tbe like. Phillips. 


1391. Controllers for apparatus adaptod to be operated by 
alternating currents. Jackson. (Date applied for under 
International Oonvention, Jane 6, 1904.) 


$194. Inspection boxes for electric light leads and the like, 
Wenham. 

2766, Locks and switches for gates of electrically -controlled 
lifts, Msjor, Stevens, and Stevens. 


3009, Electrical tramway conduit systems. Fell and Rider, 
3195. Electric motor starters. Jones, 

3372. Casings for electric switches and fuses, Headley. 
5197. Electric switches. Byng and Ooa tes. 

5295, Electromagnetic pump. Ibbetson. 
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6872, Ozonisers and like apparatus for treating gases 
electrically. Wood-Smith. 

8267. Moans for electrically recording weights lifted by a 
crane or the liko Kus:0 aid Feiastein. 

8788. воа for safeguarding electric unipolar colls, 

risson. 

8921. Centact boxes for surface-contact electric railways. 
Oampbell and Stephens. 

10581. Dovices for electrically operating the points on 
electric railways. Jokech, Petrik, and Butta. 

11301. Couples for sulphide of copper thermo-electric gene- 
rators, Oie. Thermo. Electr qus (Systeme Hermite) 84 c. 
Anon. (Date applied fer uncer International O.nveniion 
May 5 1905.) 

13062. Insulators of electric railways, tramways, and the 
like, Tweedy. 

13707. Fiuid-pressure brake systems for railway and tram- 
way vehicles and the like. B-itish Th: mson-Hourton 
Company, Limited. (General Eleutric O uu poy) 

14465. Controlling and recording apparatus for use with 
electrical indicating instruments Harrison. (E'ectric 
Raleay Improvement Company.) 

16518 Dynamo-eleotrio machines. Briii h Thomson - He ue ton 
Cowpapy, Limited, (General Electric Company.) 

17079. Receivers for electric waves Schoeider. 

17393. Receiver system for wireless telegraphy. Harrison. 
icons applied for ur дег Iote:zations! Convention, Aug. 26, 

18314. Apparatus for broaching tanks or the like. 
Electrical Ste rage Oompsny, Limited, and Benest. 

18439. Electric lighting apparatus for use in connection with 
oycles and tho like, Lewy. 

22460. Electrodes. Yasuda, (Date applied for under International 
Oonvention, Jan. 21, 1905.) 


Ohloride 


COMPANIES’ STOCK AND SHARE LIST. 


Amount 


Commereial and Industrial. — £ 


Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 
Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-125,000 : 


Last price. 
t 


: A- 
9/16- 1/16 
64 7 


British Insulated and Helsby Cables, Ord., 1-100,000...... 

6 per cent. Cum. Pref., 1-100,000 ........... .... А оз -64 
——— 44 рег cent. Mortgage Debentures .............. 00 103-16 

British Thomson-Houston Co , 44 per cent. 1st Mort. Deb. 

S oso DEA REEL Re UE EL rus 100 98-100 

British Westinghouse Elec. and Manuf. 6 per cent, Pief., 

215,001-375,000 ...................................... 2424 
— 4 per cent. Mortgage Debenture Stock .......... 10и: 8 
Brush Electrical Engineering, Ordinary, Nos. 1-105, 731 2 [E 
—— — Non. Cum., 6 per cent. Pref. .................... à 1-2 
44 per cent. 1st Debenture Stock ................ 100 91-98 
44 per cent. 2nd Debenture Stock................ 100 80-85 
Callenders Cable, Debentures...................... ees 100 109-111 
inary tc E es ieee te eens 5 11-12 
б per ent 8 5 58-5 
Crompton and (b od N .. 3 14-2 
5 per cent. Debentures.................. eee 100 . 94-99 p.c. 
Edison and Swan United, A" Shares, 1-99,261 .......... 3 13-18 
“ А” Shares, 01-017,139 ........ 5 2 
5 per cent. Ювһепигев.......................... 100 929 
s 4 per cent. Deb. Stock, Red. .................... 100 85 90 
Electric Construction, Nos. 1 to 112,100 .......... ...... 9 4:3 
7 per cent. Cumulative Pref. .................... 2 PET. 
4 рег cent. Perp. lst Mort Deb. ................ 100 92-92 
Ferranti Limited, 5 per cent. lst Mort. Deb. Stock, Red. 100 90-93 
General Electric Company (1900), 5 per cent. Cum. Pref... 10 94-10 
4 per cent. 1st Mort. Deb. Stock ................ 100 100 
W. T. Henley's Telegraph Works, Ordinary .............. b 124 13, 
44 per cent. Preference.................... . 6 de- à 
44 per cent. Debentures ........................ 100 109-111 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 16 17 
4 per cent. Ређепіцгев.......................... 100 99-102 

Parker, Thos., Limited, Ordinary ........................ 10 10-104 

Telegraph Construction and Maintenance 18 32-34 

| 5 per cent. Bonds .............................. 100 102-104 

Kleetrle Lighting and Supply.— 

Bournemouth and Poole, Ordinary ...................... 10 24 123 
——— 444 per cent. Cum. Pref., 7,501-15,000 ............ 10 104 ICi 
—— per cent. Cum. Second Pref., 15,001-22 500 .... 10 113-12, 
A per cent. Debenture Stock, Red .............. 00 7-119 

Bromley (Kent) Electric Light and Power Co.  .......... 5 51 

$ per cent. lst Debenture Stock, Red. .......... 100 .. 102115 
Brompton and Kensington, Ordinary .......... ........ 5. ux 9 10 
n гора о Preterence Ое N A 5 s 93 
cu lectric Supply Corp., Ordinary, Nos. 1-60, Vs - 
Nos. 60,00190,000 VVV 5 99 

ee Electric Supply Compauy, £10 Ord. ........ 124-15. 

Central Électric Supply, 4 per cent. Quar. Deb. Stock .... 100 104-107 

Charing Cross, West End, and City Electric Supply, Ord., 

156i... Qo Hee rine a Ris 51 63 
—— 44 per cent. Cum. Pref., 1-80,000 ................ 51-54 
— 4 ЕЕ sont Pebontare Mk Red. а и ne d 
—— “City Undertaking,” 44 p.c. Cum ‚ 1-40, - 

ditto 909 40,001-80,000.......... 5 .. 43-5 
Chelsea Electricity Supply .............................. 5 .. 56 
44 per cent. Debentures ........................ 100 .. 110-112 
City of London, Ordinarů j ees 10 .. 114-124 
6 per cent. Cumulative Pref..................... 10 .. 134-14 
9 per cent. Debenture Stock .................... 00 124- 
cent. 2nd Deb, Stk. Prov. Certs. (all pd.).. 100 104 106 
County of London Electric Supply, Ordinary ............ «s 81-91 
6 per cent. Cum. Pref. .......................... 10 .. 128-12 
44 per cent. Debentures Prov. Certs. All pd. Rd. 100 .. 112-1! 
——— 44 per cent. 2nd Debentures Prov. Certs ........ 100 .. 102-104 

Edmundeons’ Electricity Corporation, Ordinary, 1-50, O00. .. 91-51 
———- per cent. Cum. Pr . 5 .. 6171 
——— 44 per cent. First Mort. Deb. .................. 100 . 108-110 

Ælectric Lt. & Traction Co. of Auat.,6p.c. Cm. N., 1-50, 000 5 as 
= 5 per cent. Debenture Stock, 3 BUD. Б 90 


Name. Apald. Last price 
£ £ 

Folkestone Electric Supply, Ord. Nos. 1-10,000 ..... ess 0 . — 54-5 

per cent. Firat Deb. Stock, Red.... 100 101-104 

Havana Electricity, 1-15,000 ............................ 10 9-10 

Hove Electric Lighting, Ord., 1-15,000 .... .. ........ 5 84-83 

Isle of Wight Elec. Lt. and Pwr., 44 pc. Db. Stk Rad. 100 .. 100-103 

K rlie Electric Power and Lighting, 6 per cent. Cum. , 

ref., %)! Ü⁰Ü¹ . 8 А - 
Kensington & Knigh'‘abridge Elec. Lt., Ord., 1-21,000 .... 5 .. 103-113 
Kensington and Knightsbridge and Notting Hill, 4 per 
cent. Debenture Stock Read " 98-101 

Kiddermiuster and Dist. Elec. Lighting and Traction, Pref. 10 .. 93-104 

London Electric, Ordinarrr / q 5 .. 13-24 
—— 6 per cent. РгеЇ!................................. 5 .. 4151 

4 per cent. 1st Mo Debenture Stock, Red... 100 99-102 

Metropolitan Ordinary, 100,001-500,000 .. ...... „ 5 94-10} 
44 per cent. Kirst Mortgage Debenture Stock.... 100 109-115 
44 per cent. Cum. Pref. ........................ $ а. 
34 per cent. Мо Debenture, Red. .......... 1 97- 

мша Recep * 8 p. ud i Mort. Deni "T E 106165 p. o. 
ewcastle-upon-Tyne Electric Supply, Ordinary, 1-57, 0. 

do., 57,0. O-75, 0oyoyͤuÿ;õõr ß ß 5 8-9 
5 per cent. Pref., 1-57, oo 5 64 63 
, ань н кожан 5 64-63 

Notting Hil! Electric Lighting 10 .. 14. 
—— — per cent. Firat Mort. Debs. Nos. 1-500 (Reg.) 100 .. 98 1C 

Oxford Electric, Ordinary, 1-96 and 40-14,510 ............ 5 .. Єз oh 
4 per cent. Debenture Stock .................... 100 .. 1001 

Royal Electrical Company of Montreal, 44 per cent. First 

Shares Mortgage Debentures ...................... 100 .. 100-103 

Smithfield Markets Electric Supply, Ord. 1-12,000  ...... 5- у 2.24 
— r cent. Debenture Stuck .................... 100 . 76-E0 

South London, Ordinary ................................ B .. 813 

South Metropolitan Electric Light and Power, Ord. ...... | pem v І pe 
7 per cent. Cum. Pref. .......................... 1 .. 15/16-17/16 
44 per cent. Ist Mort. Deb....................... 100 .. 105-108 
Ditto, June, 1904 ee to жы Ы = 

St. James's and Pall Mall, Ordinary, 101-20,080 .......... D- 2s 13 14 
— 7 per cent. F.... oo 5 .. 8-9 
——— 34 per cent. Deb. ............ ................ 100 .. 988100 

Urban Electric Supply Co., Oruinary, 8-30-007 .......... oiu 44-43 
5 per cent. Cumulative Preference, 50,001-80,000 5 5-6} 

Westminster, Ordinary ....................... 3 5 114-124 
5 per cent. Cum. Pref., 110, 11-138. 2511 5 .. 51-61 

Eleetrle Tramways.— 

Anglo-Argentine, 5] per cent Cum. Pref., 1.260,007 ...... 5 51-61 
Ord. Ce ововз ге» өе эе эю + ө э ө ез э э э е ө э ә э ө э е ө өэ „ 5 ee 25 
Permanent 6 per cent. Debenture Stock, 1888.... 100 .. 142-1 

Auckland Elec. Trams., 5 p. c. lst Мог. Deb. Stk, Red. .... 100 .. 105-107 

Barcelona Tramways, Or ‚1-4,000.......... .......... 10 133-144 
5 per cent. Cum. Pref. Sbares, 1-10,000 .......... 10 .. 94-10 
5 per cent. Deb., Red., 1-600 .................... 100 .. 98-101 

——— 44 per cent. Red. Deb. Stock... ................ 100 .. 97-102 

Bath Elec. Tramways, Ld., Pref. Ord. Shs., 75,001-150,606.. 1 .. 15/16-1 
5 per cent. Cum. Pref. Shares, 1-59,394 .......... 1 .. 15/16-11/16 

Blackpool and Fleetwood Tramroad .................... 10... 15 135 

Brisbane Tramway Invest., Ord., 1-75. 0000 5 .. -ц 
——— $ рег cent. Cum. Pref., Nos. 1-75,000 ............ 5 .. y 

4 per cent. Deb. Stk., Red., Prov Certa. all pd.. 100 .. 

British Columbia Electric Railway Co., Ord. Def. ........ 100 . 124-127 
— 0:4. ..... аба 100 111-114 xd 
— —— 9 per cent. Cum. Perpetual Pref. Stock.......... 100 109 

4, per cent. lst Mt. Debs., Nos. 1-6,250, of £40each 40 .. 1035-105 p.c. 
4, per cent. Vancouver Power Deb............... 100 .. 102-105 

British Electric Traction, Ord. 1-300,000 & 60,001-90,000 .. 10 93-104 

6 per cent. Cm. Pl., 30,001-60,000 ................ 10 11-1 
- 5 per cent. tual Debenture Stock ........ 100 - 
44 per cent. 2nd Deb. 8босЕ...................... 100 98-100 

Buenos Ayres and Belgrano Tramm 8 3 
—— — ** A" 6 percent. Cm. Pf., 1-40,000................ 5 ..511/16-5 15/16 

“В” 6 per cent. Cm. Pf., 1-27,500 ............-..- B. us 55, 
5 per cent. Deb. Stock, Бей, ................. .. 100 .. 107-1 
Prov. Cert., all paid ............................ 100 .. 102-105 

Buenos Ayres Electric Trams., 5 p.c. Deb. Stk., Red. .... 100 . 98-100 

Calcutta Tramways, 1-102268 ............................ 6. 94-9 
44 per cent. 1st Deb. Stock, Red. ................ 100 107-1 

Cape El c Tramways, Nos. 1-480, ooo 1 614 

City of Birmingham Tramways, 5 рег cent. Cum. Pref. ... Әә 4 165 
4 cent. lst Mortgage Deb., 1-3000 (1917) 100 100-1 

Colombo Electric Tramways and Lighting, 5 per cent. lst 

Mo e Debenture Stock, Red. .................... 100 101-103 
Cork Electric Tramway and Lighting Co., Ordinary ...... 10 144-154 
—— 6 per cent. Cum. Pref. .......................... 10 16 
4 per cent. Debentures .................... q . 100 100-102 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 ...... 10 134-144 
6 per cent. Pref., Nos. within 1-60,0:0............ 10 187975 
5 per cent. Mort. Debe., 1-3, OO Red. ............ 100 

Imperial Tu amways, Ordinary .................... esee all 18-19 
6 per cent. Cum. Pref. .......................... all 14-144 
4 per cent. Deb. Stock ........................ 100 .. 108-110 

Isle of Thanet Electric N 07 and Lighting, 5 per c. 

Cum. Pref., Nos. 30,001-60,000 ........................ 5 21-2 
—— 4 per cent. lst Mt. Db. Stock, Rede.. 100 83 

Kidderminster and District Lighting and Traction, Pref... 5 .. 8 

London United Trys. (1901), 5 per cent. Cum. Pref......... 10 .. 10. 

r cent, lst Mt. Db. Stock, Red. .............. 100 .. 1001 

Madras Rlec. Trams. (1904), 5 per cent. Deb. 3tk , Rd. .... 100 103-105 

Metropolitan Elec. Trams., Defd., 1,000,001-1,514,016 ... 1 7/32 3/32 
— — 5 рег cent. Cum. Pref., 500,0U1-1,000,000.......... 1 1-1 1/16 

44 per cent. Deb. Stock, Red..................... 00 106-108 

Milwaukee Electric Rail and Light орт cent. 50-уг Cons. 

Mort Bonds, 1926, 1-5,500 and 7,001-8,000............ ,000.. 104-108 

Montreal Street Rail., Sterling 5 per cent. (Mort.) Deb., 

C6i»i»»»»„iii˖˖i˖˖˖ ut aai ede coed .. 101-104 
— — Sterling 44 per cent. Deb., 1922, 601-2,000 ........ . 102-104 
New 11 Traction, 6 per cent. Cum. Pref., 1-10, O00 and 
/ ĩ˙ ˙ i eur vrai aea Que cu e Же omes E" el 

Oldham, Ashton, and Hyde Tramway, Ordinary .......... 10 .. 12 k 
5 рег cent. Cum. Pre᷑ł˖ .. 10 .. 9 

Perth Elec. Tramways (W. A.), 5 per cent. 1 Urt. Deb. Sk... 100 .. 104-2 

Potteries Electric Traction, Ordinary, 20,001-40,000........ 10 83-91 
9 per cent. Cum. Pref., 1-20,000 FFF 10 .. 93-9 
44 per cent. Debenture Stock .................... 100 .. 101-164 

South Lancashire кеси Traction and Power Company— 

i unh 8 sx 1 
£101,132 6 per cent. Preference .................. 5 1 
— — £597,170 44 рег cent. Debenture Stock 100 p.c, .. 100 p. c. 
Electric Ballways. — 

Central London, Ordinary ................................ 100 93-96 

Feen. олак 100 .. 101-103 
— „ a deferred 100 B5-88 
——— 4 p.c. Deb, Stock (Prov. Script Certs., fully paid).. 100 .. 110-112 
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Name. ^r Last price. Name, pr^ Wy Last price. 
£ £ 
City and South London, Consolidated Ordinary .......... 100 .. 47-49 Telephones.— £ £ 
—— 4 per cent. Debenture Stock .................... 100 .. 105-108 
—— 5 per cent. Pref. Stock 91 оваз ee ee эе еэ өэ эө аэ өө вө э е 100 е 119-121 National Telephone, Preferred.................... e 100 ee 11 111 
— — 57 Г] ГТ) 32ͤĩ 8 . 100 е 117-120 Deferred Stock »"e2206900229«49 „ 6 6 „ 6 %%% %%% „%%% %%% ов 00 ee 1 -110 
— — pe е » 0 еооооово n eee 100 oo 114-116 6 per cent. Cum. First Prein H 10 ee 13-15 
Liverpool Overhead, 5 per cent. Pret. неее . . 10 .. 10-10 ——— per cent. Cam. Second Pref..................... 10 .. 1145 
—— — Ordinary, 1-50,000.. ..... —— * eae MO: е 2s ——— 5 per cent. Non. Cum. Third PreL................. 5 
4 per cent Mo Debentures, Red., 1-1,700., — .. -98 xd 34 per cent. Deb. Stock, Red. .................... 100 .. 974- 
Underground Electric Railways of London, 5 per cent. $ per cent. Deb. Stock, Red. ........ esta. . 100 . 104-1 
Profit-Sharing Secured Notes ............. TM dT — .. 891-100) Oriental Telephone and Electric Company ............ a a n 
Waterloo and City, Ordinary ........... eee nsns LOO . 94-97 6 per cent. Cum. Pref. .......................... 1 .. 1 5160-1 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
Traffic Returns for I Miles of " Cost 
влке avem ^g single track Accounts for past year 
Line реб pe 
| к Current Pas- | Car | Mile of | mile 
urren Total | Passengers | Car miles as- ar of | mile. 
Ending, 1905, | 1904. | Week. year. 1905. | 1904. | Ending гесеіріа| carried. TO. Inger mile. track. 
2 £ * £ | £ d. d. £ d. 
Aberdeen Corporation .......... Dec. 2| 1,185 | 1,133 |+ 51 — 1.4124 251 203 May 31| 64,071 | 15,530,351 | 1,579,725 | 0:98 |1114 | 2,512 | 645 
Ayr Corporation ....... ä 172 171 — 2 — 8 8 „ 15 14,328 | 3,316 380 353,94 1 1,830 | 5°16 
Barking Corporation............ — — — == — 133 = — — F- — — — — — 
Birkenhead Corporation ........ „ 900 874 |+ 26| — 7&8 2353 234 | March 31| 55,025 | 11,145,531 | 1,309,903 118 |1008 | 2,5580 605 
Birmingham Corporation ...... » 2 389 557 | + 52 — 2 2 „ 31 17,135 | 4,709,738 265,525 85 |145 8,866 | — 
Blackburn Corporation ........ Nov. 29 837 72V | + 112 — 24 24 „ 25| 48,875 | 8,661,720 ; 1:35 1189 | 2,036 | 7°44 
Blackpool Corporation m 3540 50 — 10 e 174 | 17; s B ls = e 2< — — -r 
Blackpool-Fleetwood Trams Dec. 2 153 182 — 24| — 1,039 | 163 164 Dec. 51| 31,846 | 2,325,677 579,264 3 28 [15:19 — 727 
Bolton Corporation ............ „ 3 1,841 | 1 719 + 122 — 40 38 | March 31| 95.765 | 20,205,196 | 2,161,130 |1313 [1065 | 2,394 | 614 
Bournemouth Corporation ...... Nov 23| 1,217 105 |+ 511 — 16 82 16 82 „ l] 55,276 | 10,058,288 | 1,121,625 132 |1183 3,226 | 7-19 
Bradford Corporation .......... Dec. 2 4,06 5,607 | + 448 | + 5,880 | 96 77 „ 31125С,085 | 47,108,000 | 5,055,392 1172 10 927 2,396 — 
Brighton Corporation » 3 744 12) |+ 24 — 9 9 „ 31 50,533 | 11,321,160 1 152,828 |106 [1048 | 2,914:8| 8014 
Bristol Tramway Company...... „ 1 4,363 | 4,°75 |+ 188 — 514 | 514 Dec. 31/259,799 | 45,312,373 | 6,127,135 — — — — 
Burnley Corporation. „ 2 1,058 915 | + 15 — 10 60 1050 March 51 — — — 1°32 |1056 | 2,768 | 818 
Burton Corporation 5 4 258 275 15| — 1,555 84 84 | „ | 17,950 3,878 269 454,082 107 | 921 2,068 | 6°76 
Cardiff Corporation ............ „ 1| 1,777 | 1816 |- 53) + 2t | — „  31/112,209 | 23,134,363 | 2,770,049 |112 |972 | 3,782 | 9°44 
Carlisle Tramways Company ....| „ 2 150 164 |- 14|- 677 85| 85 Dec. 51| 10,713 | 2,935,002 859,756 — |714 — 5:18 
Central London Railways , 2 6933 | 6957 |+ 2 — 961 6 6 „ 91/347,588 | 44,875,547 | 1,281,214 | 186 |6510 | 57,931 |35:80 
City and South London Railway.| „ 3 2994 2857 |+ 9?| + 309 64 61 „ 31 — | — — — — — 
Colchester Corporation — — — — =- 7 7 — — — — — — — 
Cork E. T. and L Company . c A 286 434 |+ 2) + 633 | 154| 154 „ 31] 24,895 | 5,814,376 882,256 |101 | 664 — 469 
Darwen Corporation ............ — — — — -- 723 725 March 51] — — — -- — — — 
Dover Corporation 8 4 173 154 |+ `9 — 41 4 „ Ol} 11,250 2,855,200 284,243 ‘94 | 9:49 2,500| — 
Dublin and Lucan Electric Ky...| „ 1 87 87 — - X 63 63 Dec. 3 | 6,358 402,511 110,738 3°79 |1378 942 | 7:33 
Dublin U. T., electric cara .... à : ^ | 
Dublin 8. District, Electric | | „ 1| 4,554 | 455 |+ 159 618 | 47 | 46 „ 31/267,489 | 50,050,949 | 7,077,372 |123 |907 | 5,691 | 555 
Dundee City Tramways .. ..... | Хоу. 29 885 717 |4 19| + 1,477 25 25 May 150 44,695 11,611,525 933,006 90 (1-49 | 1,915 | 713 
East Ham Corporation.......... Dec. 2 753 572 | + 18. — 235 25 | March 31| 36,652 | 13,689,658 863,816 64 [1018 | 2,994 | 679 
Glasgow Corporatioen „ 2 | 14,98 | 15,631 | 41,514 | 4 21,061A| 1443 | 143 May 31/756,480 |195,767,519 17,915,595 — |1012 = 
Gloucester Corporation — "M Ines — — 9 55 end = Xe — = P — 
Halifax Corporation — — — — — 354 | 33 | March 31| 74,019 | 17,849,642 | 1,540,707 — 1153 | 2,085 | 856 
Huddersfield Corporation ...... » 2| 1,837 | 1.155 | + 182) + 1,894 | 35 35 „  91|69,938 | 12,838,150 | 1,666,262 |124 |971 | 1,925 | — 
Hull Corporation „ 22.160 2,06 |+ 94 + 722 27 26 „ 3112,651 | 27,102,921 | 2,910,693 1 9:29 — 5°42 
Ilford Corpor. tion. — — — — — — 104 „ 310 — — — — — — — 
Ilkeston Corporation. Nov. 29 105 841+ 21|- 791 - 9 — — — — — — — — 
Kirkcaldy Corporation — — — d — 74 74 May 15| 12,201 | 3,632,855 432,336 775 | 6:519 — 7649 
Leeds Corporation Dec. 2| 5,505 5180 | + 326 — 89 89 March 2°|298,233 | 64,223,656 | 7,121,038 1°10 1002 5,551 — 
Leicester Corporation .......... „ 4| 1.950 | 1,602 | + 543 — 42 — Dec. 31, 26,011 | 12,039,252 | 1,229,507 |1 9°79 — 482 
Liverpool Corporation .......... Nov. 25| 9759 | 9,75 |+ 825 — 103 | 103 „ 51,547,625 |116,642,665 |12.166,419 — -— — — 
Liverpool Overhead Railway... Dec 5 1351 | 1,429 |- 58| - 1,5456 657| 657| June 50 81,302 | 11,171,865 | 1,024,275 — — = EM 
London County Council ........ Nov. 25 | 15,140 | 11,177 71,953 4+-70,717 = — i АР с е: C =. 25 — 
Lowestoft Corporation Dee 2 132 ait. 5 — 53 Sept. 30| 14,511 | 3,128,867 859,435 |108 | 9:68 | 2638 | 648 
Maidstone Corporation ........ Nov. 30 | go 79 | + 1 e | 2 2 — 4.740 850.121 112,227 133 (1013 | 2,370 | — 
Manchester Corporation ........ Dec. 2 12.227 | 11,0931 1,135 | 419,709 | 149 | 1314 | March 31/651,956 125,900,875 14, 125,124 |119 [10:75 | 4,299 | 6:99 
Metropolitan District Raliway..| „, 3 7,852 | 7,507 |+ 503| + 2915 | aa | — Sag te — — een 
Metropolitan Reilway ..........| „ 3 17.150 | 16,812 | + 318 +188 | 70" — — — = — == — — — 
Nelson Corporation tt 124 02+ 22 + 44) — 23 „ 31 6159 | 1,972647 206,558 :82 | 714 | 2,239 | — 
Newcastle-on-Tyne Corporation. „ 2| 3,666 | 3,542 | + 123, + 2,874 | 50 45 „ 31 197,849 | 43,069,934 | 4,326,152 107 |10:98 | 3,957 | 701 
Newport (Mon.) Corporation. — — | — = жы | 32 52 — — — — — — — — 
Oldham Corporation 4g I! | 1 310 | + 21 — — 34 „ 25 65,553 | 13,466,245 | 1,503,740 |116 [1045 | 1,886 | — 
| 
Portsmouth Corporation ........ „ 2| 1,569 1.272 + 97) + 1,116 — 29 „ 31] 95,702 | 19,625,523 | 197,499 117 [1163 — — 
Reading Corporation...........- Nov. 20 | 522 511 T 21 — 498 mend 334 „ 51 — == | uet — - T: = 
Rochdale Corporation .......... Dee 2 742 | | 360 | + 32 — | 64 41 „ 51 14,881 | 2 837 110 886,517 124 | 9°24 | 1,102 | 792 
Rotherham Corporation ........ Nov. 9| 5:4 | 497 |+ 57 94 73 „ 51 25,569 | 5,251,472 593,054 107 |955 | 2,612 | 7*49 
Salford Corporation ............ Dec. 4| 4,022 | 3,775 | + 319 € 7081 = „ 31214111 | 39,213,560 | 4,884,590 |128 1029 — — 
Scarborough Tramways Co. .... e dre | A — — a 4) T rs E | xi T io z me 
Sheffleld Corporation .......... à 3 4790 4.387 |+ 403 + 8.887 652 524 „ 25 240.555 63,952 283 6,049 899 905 | 9543 | 53,655 | 6:477 
Southampton Corporation ...... Nov, 29 | 837 723 ＋ 113 — 383 — 18 „ 31 49,565 9,294,771 1,108,369 1˙27 11 02 — 1:83 
Southend-on-Sea Corporation. . . — NP | | ins — 9 | ^e c = pt = — = - = 
Stockport Corporation .......... Dec, ! 717 372 | 545 + 6,60 | — 104 | „ 31 — — — = — — каз 
| | | | 
Sunderland Corporation ........ so D) К, 1,081 | + 145, + 1,560 | 20 20 | „ 31 64,858 | 15,364,463 | 1,495,685 1:004 1055 — 6°37 
Swindon Corporation s (NOV. £9 161 125 |+ 35 — — 44 | „ Ol; 4,957 | 1,315,757 102,751 |087 |1153 | 1,3571 |. 
Wallasey U. DC .... . Dec. 2 | t89 | 614 |+ 75 + 851 |1155 10 5 „ 31 38,768 | 7,412,881 778,851 [1 1194 | 3,271 | 754 
Warrington Corporation ........ — -—— || se — — 7 — | » 51 17,057 | 4,418,225 403,565 — |985 ws 6°33 
West Ham Corporation ........ Nov. 30 | 1,811 930 + 881 — 46 8 62 | ip 59 — 15,775,742 | 1,237,165 — — e 
Wolverhampton Corporation. „ 25 725 — — — — 74 „ 31 36,757 | 7,666,786 | 809,508 —  |10:898 
LA — wt) VO | ka | A = l 
* Including steam trains. t And 98 miles of interlacing track. Train mile. 


b Per mile of single track, A Half-year’s figures, 
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NOTES. 


Birmingham Electric Club.—At the annual meeting 
of the above on Saturday last, Mr. J. A. Jeckell, manager 
of the city of Coventry electric power station, was eleoted 
president for the ensuing year, and Mr. Riddle, of the firm 
of Inniss and Riddle, City-chambers, New-street, Birm- 
ingham, was elected secretary. 


Change of Title —Oar Austrian contemporary, the 
Zeitschrift für Elektrotechnik, is extending its scope so as to 
inelude the construction of machinery. "With the com- 
mencement of the year 1906 it will assume the title of 
Elektrotechnik und Maschinenbau, organ of the electrical 
industry in Vienna. We wish it success in its enlarged 
sphere. 

Wireless Telegraphy.—Tho Echo de Paris states that 
the French Administration of Posts and Telegraphs have 
established three new wireless telegraph stations at В;7 згќа, 
Port Vendres, and Cherbourg. It is only intended to con- 
tinue the experiments, which have hitherto not been 
sufficiently conclusive. The Administration hopes that the 
new experiments will give more decisive results than those 
made at Ile de Porquerolles and Ushant. 


Books Received.—" La Tbé»rie Moderne des Phéno- 
ménes Physiques," by Prof. Augusto Righi. Prof. Righi's 
work has been rendered into French by M. Eugène 
Néculeéa, and is issued from the cffice of L Eclairage 
Electrique, Paris, with a preface by M. G. Lippman.— The 
Practical Telephone Hand-Book,” by Mr. Joseph Poole, 
AIEE. (London: Whittaker and Co. 63. net) This is 
described as a guide to the telephonic exchange, and in it 
the author has succeeded in revealing its inner worklogs. 
It is intended to be of use to telephone employés and the 
general public.—" Practical Dynamo and Motor Construc- 
tion,” by Mr. Alfred W. Marshall (London: P. Marshall 
and Co. 1s. net), is a hand-book of constructive details 
and workshop methods used in building small machines.— 
"La Séparation Electromaguétique et Electrostatique des 
Minerals" by М. Desirée Korda (Paris: L Eclairage 
Electrique). 

Faraday Society.—Three papers were read before 
the Faraday Society at its meeting on Tuesday evening. 
The first, on the “Physics of Ore Flotation, was a joint 
contribution by Mr. James Swinburne and Mr. G. Radorf, 
B. Se, Ph.D. who argued that the theory that balls of 
sulphuretted hydrogen carry up particles of sulpbide is 
invalid. The sulphides generally treated are not attacked 
by acid solution, so that there is no hydrogen evolved. 
The sulphides of zinc, iron, and manganese alone are 
attacked at all by dilute acids, therefore it cannot be the 
hydrogen sulphide that carries up the particles of sulphide. 
Prof. A. K. Huntington's paper dealt with the concentration 
of metalliferous sulphides by flotation, and had reference 
to the processes of Potter and Delprat. It was illustrated 
with a number of experiments. The last paper of the 
series was contributed by Prof. James Walker, F.R.S , and 
was upon the ions of pure water. 


Tramways and Light Railways Association.— 
In the Oficial Circular for December is given a list of 
lectures and visits for which arrangements have been made. 
Last night (Thursday, Dec. 14) Mr. Elmer E. Cook 
(member) lectured “Оп Improvements in Trucks” (which 
we deal with separately), Mr. J. B. Hamilton (member of 
council) in the chair. On the afternoon of the same day 
the members visited the power station of the District 
Railway at Lots-road, Chelsea. A large attendance is 
expected in the theatre of the institution on Wednesday, 
Jan. 10, 1906, when Mr. A. L. C. Fell (member of council) 


will read his paper on Brakes before the association, 
and Mr C. R. Bellamy (vice-president) will take the chair. 
The Circular also contains a full report of Mr. Walter L. 
Green's practical paper on “Тһе Paving of Roadways,” 
and of the discussion, in which Messrs. Jas. Devonshire, 
Frank Trier, Percy Morris, and A. H. Pott took part, A 
notice is also given of the members’ visit to the motor 
exhibition at Olympia, and of various other matters 
interesting to tramway and light railway men. 


Wireless Telegraphy.—It is reported from Halifax 
that the Marconi Company contemplate another change in 
the site of their Cape Breton station. Representatives of 
the company have visited Lorne Head, near Louisberg, 
25 miles from the present station, inspecting properties 
suitable for a site for the proposed new station. This 
would be the third change, as the second station, which is 
located at Glace Bay, four miles from Table Head, is about 
completed. A chief trouble with the Glace Bay station is 
that while messages can be transmitted from there, it is 
not possible with anything like equal facilities to receive. 
This is the point where failure comes in. It is thought 
that if a new station at Lorne Head is built it will be used 
for the reception of messages, while that at Glace Bay will 
be reserved for transmission. The cost of the first Table 
Head station was practically defrayed by the money given 
to Mr. Marconi by the Dominion Government of Canada 
when he firat determined to erect Transatlantic stations in 
Nova Scotia. The present Glace Bay station has сов over 
£30,000. Nothing definite will be done until Mr. Marconi 
arrives. 

Engineering Standards Committee—We have 
received a copy of the committee’s report on work in 
progress, which briefly describes the work of the com- 
mittee from its inception in January, 1901, to July 31, 
1905. The number of sub-committees has increased with 
the gradual development of the original single committee 
formed by the Institution of Civil Eoglneers, and there 
are now 35 sectional and sub committees. The whole work 
is supported by the five leading technical societies of this 
country and from Н.М, Government, aud there are serving 
on the different committees representatives from most of 
the technical societies and trade associations of this 
country. The Electrical Plant Committee is divided into 
three sub-committees—viz , generators, motors, and trans- 
formers; cables; telegraphs and telephones — presided 
over respectively by Colonel R. E B Crompton, Mr. R. 
Kaye Gray, and Mr. John Gavey, C.B, A great many 
matters have been under the consideration of these sub- 
committees, and at frequent intervals the Electrical Plant 
Committee have been called together to receive and consider 
their reports prior to their transmission to the main 
committee for final spproval. Appended to the report is 
a list of members serving on the committees, together 
with a liet of publications and templates issued. 

Sand-Box for Tramcars.—An appiratus for the 
sanding of electric tramlines has been invented by Mr. 
Henry Liddle, of Newcastle. It is claimed for the inven- 
tion that it will not only minimise the expense, but also 
the davger connected with the runuing of electric cars. 
The apparatus consists of a cast-iron box, made in two 
sections and bolted together. In the centre is a flat, 
perforated slide valve, working on parallel steel rollers. 
This valve is worked by means of a rod and crank, and 
brought to rest by the expansion or recoil of a spiral 
spring, the spring being encased in the sand-box casting, 
and kept in its place by a gunmetal busb, through which 
the valve spindle moves. In the upper section of the box 
is fixed an oblong bush with hardened knife-edge, the 
valve being so adjusted by adjustable roller bearings as to 
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be slightly clear of the bush. This bush communicates 
with the sand hopper on the car, and consequently when 
аб rest the sand is always on the flat valve. As soon as 
the valve is set in motion, the perforation or porthole in 
the valve is open to admit sand to the lower section of the 
box, and through the sand-pipe to the lines. A sheet-iron 
plate is fixed by means of screws on either side of the box, 
which can be quickly removed, and the valve examined. 
These plates also serve to keep the rollers in position. 
Another feature of the arrangement is that on the deck of 
the car, communicating with the motorman’s foot, is a fixed 
hinged step or crank, which can be thrown baok inside a 
circular case when not in use, the idea for this being quick 
manipulation at both ends of the car in case of emergency. 


Storage Batteries —Within recent years the use of 
storage batteries for the operation of signal devices has 
increased rapidly. They were at one time employed 
xclusively for electric interlocking, but, as Mr. E. L. 
Adams points out in his paper read before the American 
Railway Signal Association, their use for automatic signals 
is being extended. At interlocking signals it is difficult to 
determine when the battery requires charging, but Mr. 
Adams’s experience leads him to the conclusion that to 
have an adjustable resistance so connected that the main 
talner can discharge the battery at its normal rate for а 
period of five minutes and to note when the voltage drops 
to a predetermined point, is the most reliable means of 
ascertaining. On automatic installations there are two 
methods in use—one where the storage battery is used to 
operate signals only, the primary battery being used on 
the track; the other where the storage battery is used on 
signals and track. When a signal system is so laid out 
that there are both single and double locations, it is & moot 
question whether the batteries at the single location will 
stand without injury twice as much charge as they are 
discharged. Mr. Adams considers that the use of the 
storage battery on a track circuit is its most natural appli- 
cation, On track circuits a constant current through the 
relay coils is desired, and the storage battery can provide 
this current, unless track conditions are exceptionally bad. 
Charging plants for both electric interlockers and auto- 
matic signal systems are, in most cases, operated by a 
gasoline engine belted to a generator of about 500 volts. 
There are cases where electric motors are used to drive the 
generators, but these cases are few, for most interlockers 
and charging stations are located at isolated pointe where a 
gas-engine is the only soarce of power. 

Water-Turbines.—At a meeting of the members of 
the Northampton Institute Engineering Society on the 
let inst, Mr. W. Chappell read a paper on Water 


Tarbines as applied to the Generation of Electricity,” in 


which he described the development of turbine building in 
Europe and America, and compared the cost of the turbine 
with that of an ordinary steam-engine. He estimated that 
the amount of water power available in the world is about 
54 million horse-power, out of which only about two million 
horse-power is at present in use. He then dealt in detail 
with the various types of turbines suitable for the generation 
of electricity. In order to gain large power units at 
moderate falls, a number of turbines of the same design can 
be put on to the same shaft, whilst another type used for 
large power units where there is a great change in the fall, 
and where & large quantity of water is to be utilised, is 
the combined high and low pressure turbine which is in use 
at Chevres, in Switzerland. The efficiency of a water- 
turbine ranges from about 75 to 85 per cent. In a factory 
near Zurich measurements were taken, and the following 
efficiencies worked out at three-quarter load = 86 per cent., 
half load=82 per cent., quarter load=78 per cent. In 


order to get good efficiency, the revolving wheel must be 
small, Mr. Chappell then described the apparatus at work 
at the hydro-electric power station at Paderno, Italy, 
the electrical station at Chevres, and along the Niagara 
frontier. With regard to the comparative cost of water 
power and steam power, he claimed that the advantage of 
the former wae really more than generally supposed. He 
estimated the expenditure of a dam and water carrier, 
which is generally made in the form of an open concrete 
channel or wooden trough, also a line of piping and the 
turbines to work out ab from £2 to £5 per horse-power. 
The figures in the case of a steam plant and the land and 
buildings necessary for housing same work out to about 
£30 per horse-power. Running expenses, again, show in 
favour of water-power plant, which is about £2 per horse- 
power per annum more economical than steam plant, the 
coat of which works out at £4 per horse-power per annum. 


Improvements in Tracks.—Mr. Elmer E. Cook read 
a paper before the members of the Tramways and Light 
Railways Association last night on “ Improvements in 
Trucks,” in which he dealt especially with those types 
designed to meet the wants of tramways and light 
railways. He pointed out that more attention must be 
paid by those engaged in the operation of building or 
equipping of tramways to the truck or bogie, which causes 
great discomfort to tramway passengers, and especially 
those who travel inside, when the type adopted is cheap 
or coarsely made. Discussing the standard types of electric 
traction tracks, he said that the only fault which could be 
found with them to-day is the lack of machining and 
fitting, and the same care in bolting together as in many 
of the other less important parte of the car. He attributed 
the cause of this state of affairs to the inexperience and 
conservatism prevailing throughout the tramway world, 
including the committees as well as the engineers and 
managers. The average life of this type of truck is about 
five years, but Mr. Cook remarked that a few extra pounds 
spent in assembling the various members would lead to a 
much longer life. He then presented a number of lantern 
slids showing some of the imperfections to which he 
referred in the paper. He said that the greatest improve 
ment made in the last six years in electric traction trucks 
was in the adoption of the radial type. In the opinion 
of Mr. Cook, it combines the best qualities 'of the ordinary 
single-truck car and the bogie or double-truck car, while 
excluding all the disadvantages found in either type. It 
can be adapted to any size of car, ranging from 14ft. to 
32ft. In the case of the shorter cars, its first cost is about 
75 per cent. greater than the ordinary rigid whoel-base 
truck, but where it displaces bogie cars the cost is not 
only less, but it gives a fall track efficlency by the applica- 
tion of only two motors. In addition, it has not the 
destructive effect on permanent way. In the case of steel- 
tyred wheels, the flanges on the radial wheel may be 
thicker than upon the rigid wheel-base trucks. Another 
advantage of radial trucks is the eaving of current, as its 
working principle has almost entirely obviated the friction 
at curves and turnouts. The truck has only been on the 
market for a very short time, but some 34 different under- 
takings have applied it, so that there are commercial 
possibilities before it. 

Telephones for Locomotives.—In a United States 
consular 1eport just issaed, details are given of a wireless 
telegraphic device whereby the means of communication 
with engine drivers while trains are in motion are greatly 
improved. The device is known as the Pirmann-Wendorf 
apparatus, and experiments covering a period of several 
months, carried on by the Prussian State Railway, are said 
to have proved uniformly satisfactory, even under the 
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most unfavourable conditions, due to rain, snow, fog, and 
darkness. These experiments were made on a specially- 
prepared track, several miles in length, extending from 
Goldstein to Sachsenhausen. Esch locomotive used was 
supplied with a small Pfirmann-Wendorf apparatus, which, 
with its storage battery, occupies a very small space. 
Communication between this apparatus and the two 
track rails was supplied by the metal parte of tbe 
locomotive through the axles and wheels, while an insulated 
contact device connected the apparatus with a carefully- 
insulated auxiliary rail running midway between the 
track rails, the contact device belng so arranged that 
it could easily be moved back and forth or sideways. 
Positive and negative charges can thus be sent in different 
directions, frequent changes being made from one rail to 
another. If there is an obstruction of any kind within a 
certain distance, an alarm is thus given, both visibly and 
audibly, by means of a red light and by the ringing of a 
bell. Engineers, signalmen, and stationmasters can there- 
upon communicate together by telephone, the central 
auxiliary rail serving as the channel of communication. 
In each locomotive there is a telephone, which is protected 
against the vibrations caused by the motion of the locomo- 
tive through being fastened on springs. In like manner, in 
cases of sudden danger, track guards can transmit a warning 
to the engineers of approaching locomotives. If for any 
reason a storage battery becomes exhausted it can be 
replenished with electricity produced by the locomotive, 
and even if this supply faile the current from a semaphore 
or signal station can still transmit to the engineer explana- 
tions and instructions. If by mistake a semaphore falsely 
registers a clear track, the endangered trains nevertheless 
supply each other with signals of warning. An alarm is 
also given automatically when a switch is falsely set or 
insecurely closed. The auxiliary line msy be of ordinary 
T iron or of old rails, as desired. 


Wireless Telegraphy and Submarine Cable.— 
The submarine cable situation in Alaska, which is com- 
plicated by the failure of wireless telegraphy, has brought 
forth an expression of opinion on wireless telegraph 
problems from Major W. A. Glassford, chief signal officer 
of the department of Columbia. He said that one of the 
claims made in behalf of the wireless service was its adapt- 
ability to that section, because it would span over the 
physical difficulties encountered by the present land wires. 
Ia combating this view, Major Glassford said that the 
Signal Corps were to-day operating the longest successful 
wireless system in the world between St. Michael and 
Safety Harbour, a distance of 107 miles. This plant was 
evolved and installed by the Signal Corps, and would 


naturally meet with any improvements or extensions, if. 


such were possible. The mere fact that the chief signal 
officer of the army, after a personal visit to Alaska last 
year, did not recommend the installation of the wireless 
plant demanded by the Alaskan papers shows that he found 
such extensions or improvements were not possible. On 
the contrary, an extension of the cable and land lines will 
doubtless be recommended. It has been shown, said Major 
Glassford, that a single stretch in wireless communication 
is quite possible, but a chain of them has not so far been 
accomplished. Even though the wireless installation of 
the Signal Corps might be extended 107 miles or more 
overland there would be objections, and possible insur- 
mountable difficulties in establishing a chain over so long 
a distance from St. Michael to Valdez, which in a straight 
line is between 500 and 600 miles, but with a chain of 
stations would be in the neighbourhood of 1,000 miles. 
There has not been discovered so far any means by which 
& message can be sent and one received at the same station 
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at the eame time, and the consequent delay would be con- 
siderable. It is, therefore, clear that, even though great 
improvements have been made in the wireless telegraph, it 
could not handle the volame of business that would be 
given to it as is now transmitted by the telegraph, so that 
under the circumstances it is not surprising to find that in 
his annual report to the department, Major Glassford 
strongly recommends that the earnings of the telegraph 
service should be applied entirely to extensions and improve- 
ments of the system and to the laying of additional cables. 
The fact that this recommendation receives endorsement 
from General Constant Williams, in command of the depart- 
ment, points to the likelihood of its adoption. In fixing 
the above limit of distance to wireless telegraphy, Major 
Glassford was evidently influenced by his own experience 
with certain apparatus. These conclusions do not apply 
generally. 


Association of Technical Institutions.—The 
couacil of the association have just completed an inquiry 
into the co-operation of employers with technical institu- 
tions for the technical education of their apprentices, and 
the results of the inquiry have been published in the form 
of areport. The idea of holding sach an inquiry originated 
at the annual general meeting of the association, when two 
papers on the subject were read and discussed. In the first 
place, a form of inquiry was sent to the 65 institutions 
affiliated to the association and to technical institutions not 
affiliated to the association. Asa final step in the inquiry, 
information was sought from some of the large employers 
of labour whose educational work with their employés was 
not likely to be connected with the various technical 
institutions already approached, and several of the replies 
received from all sources have added valuable information 
on the subject. It is evident that a large number of 
employers of labour are co-operating with technical institu- 
tions in encouraging the attendance of their workers at 
evening classes. At the Barrow works of Messrs. Vickers, 
Sons, and Maxim, Limited, it is one of the rules of 
admission that all apprentice lads are advised to become 
students at the local technical classes, and, providing 
satisfactory evidence of their attendance is given, the 
apprentices may, as vacancies arise, compete for entry 
into the drawing office. Students are also granted a 
reduction in the number of working hours, while rewards 
in the shape of increased pay, bonuses, and preference are 
also held out to them. Two large engineering firms ia the 
neighbourhood of Birmingham are considering their terms 
of apprenticeship, so as to make the progress of their 
apprentices dependent (in conjunction with other things) 
on progress at afternoon and evening classes at the 
municipal technical school. A number of engineering 
firms in Bolton offer scholarships to their apprentices, 
tenable at evening classes, in science and technology. In 
Bradford arrangements have been made between the Engi 
neering Employers Federation and the Technical College 
Committee for an efficient course of instruction to appren- 
tices. One firm in Edinburgh, which charges no premium 
to its apprentices, requires them to attend evening classes, 
and at the end of three years, if sufficiently qualified, 
they are allowed to attend the day college for two winter 
sessions, the summer months being spent in the works, 
while in Glasgow the scheme whereby apprentices are 
allowed to spend part of their time at college and the 
other part at the works has been for many years in opera- 
tion. Though the report does not profess to be a complete 
one, it is sufficient to indicate the useful purpose which 
such an association serves in bringing about more 
co-operation between employers of labour and technical 
colleges. 
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Rubber.—A great deal of activity is manifest in financial 
quarters for the acquisition and cultivation of rubber fields, 
and two new rubber companies are being promoted to work 
rubber estates in Ceylon and Liberia. There is no doubt 
about the profitableness of an investment in a rubber con- 
cern, provided, of course, that the undertaking is perfectly 
bond fide, as in this case we have no reason to suppose 
otherwise. The trees are known to yield a profitable 
return within five years of planting, while they seed 
abundantly in much less time. As Mr. H. A. Wickham 
pointed out in our columns in 1902 (vol. xxix., p. 42), the 
Hovea is a large tree, which under favourable conditions 
attains a girth of 12ft. in the bole. It is most favourably 
planted and cultivated at а distance of 33ft. by 33ft., 40 to 
the acre, and giving, say, 5lb. of rubber per tree at 5s. per 
poand, it would yield at the rate of some £30 per acre for 
the sale of rubber alone, quite apart from the value of the 
seed crop, to be converted into oil worth £25 to £30 per 
ton. The Rubber Estates of Ceylon, Limited, whose 
prospectus has just been issued, will have some 1,200 acres 
under rubber at Dec. 31, 1905, and before the end of 
another 12 months a further 1,100 acres should be planted, 
which, together with the opening out of the remainder of 
the forest, should give a total of 3,200 acres under cultiva- 
tion in parts of Ceylon which are considered by experts to 
be very favourable for the purpose. The directors estimate 
that a rubber yield of 1lb per tree, or 2001. per acre, 
selling at, say, 5s. 6d. per pound net (whereas the present 
selling price is over 63.), and costing 1s. per pound to 
produce, would give a profit of £25 per acre. This fully 
bears out the contention of Mr. Wickham that it is more 
advantageous to plant only 40 trees to the acre, each yield- 
ing 5lb. of rubber, for, apart from other considerations, 
there would be a saving in labour which the planting of 
200 trees to the acre would necessitate. The Liberian 
Rubber Corporation, Limited, is being floated with a capital 
of £270,000 to take over from the Monrovian Rubber 
Company, Limited, a conceasion of about 2,800 acres in the 
Republic of Liberia. Sir Harry H. Johneon, late consul- 
general in Uganda, who is chairman of the company, in 
his report to the directors, states that the collecting stations, 
which now number four, can be immediately increased 
to 30, and the output of rubber can be increased to 
about 500 tons a year, which would give a net profit 
of £65,000 per annum, taking the present price of rubber 
as a basis. He estimates that within six years there 
will be 2,500,000 cultivated rubber trees yielding African 
rubber of excellent quality at a price of at least 4s, 
which should leave a profit of 1s. per tree per annum. 
It will be seen that the methods of working and calcula- 
tions of the two companies are by no means identical, 
but is evidently impossible to make adequate comparison 
between the two, as the Liberian territory consists of 
vast primevalrubber foresta. Both companies are launched 
under most favourable auspices, so that the outlook seems 
bright. 


Heavy Electric Railroading —Mr. Bela Valatin 
contributes an article to the Electrical World and Engineer 
in which he deals with the problems of electric traction by 
the use of other than direct-current methods, which has 
been found disadvantageous. There are now three com- 
petitive aystems—the direct-current, tbe single-phase, aud 
the three-phase—and it is possible that each will find 
adoption in particular cases. The author makes a com- 
parison of the three systems, with results favourable to 
three-phase current. The principal points which enter into 
electric traction for main-line railway service, and which 
determine the choice of any particular system, comprise 
the amount of capital outlay, the economy of operation, 


security of service, and flexibility of the system to meet the 
special requirements of traffic on a main-line railway. We 
have already referred to the Valtellina three-phase railway 
(particulars of the equipment aud results of tests were 
given recently). With the newest type of locomotive used 
on this system, by means of a connecting rod the axle is 
driven at the same number of revolutions as the motor. 
By this new method an advantage is gained over the direct 
coupling of the motor to the axle, in that the motor is made 
independent of the locomotive axles and wheels. The 
mechanical efficiency of this new method is very high. 
Teste have shown that the use of connecting rods does not 
increase the friction losses over those due to direct connec 
tion. Mr. Valatin has prepared a comprehensive table 
giving a comparison of the weights of electric railway 
motors, from which it is observed that the weight factors of 
the polyphase motors indicate that these machines give the 
best output for the amount of material used. He points 
out that for the construction of large motors with a low 
number of revolutions, the three-phase motors are specially 
well suited owing to their ability of better utilising the 
space, inasmuch as the collector rings can be placed outside 
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the frame, whilst the weight of the three-phase motor is 
less than that of the direct-current. The reduced efficiency, 
the corresponding increased losses, the larger commutator, 
the pulsating magnetic field, all cause the weight of tke 
single-phase motor to be greater than that of the direct- 
current motor. To the assertion that the reduced weight of 
the three-phase motor has been obtained at the cost of 
security, Mr. Valatin replies that the results of actual 
experience on the Valtellina system, where the bearings 
of the motorcars have been in service over 125,000 miles 
without requiring replacing, is proof of their security. 
There is no difficulty in using all motors in parallel under 
high tension by the application of the cascade regulation, 
which is used principally to allow the ascending grades at 
a decreased speed, and to ensure a higher economy at 
starting. The diagram shows an arrangement by which 
both motors can be used under high tension and work in 
parallel at high speed. In cascade connection, a trans- 
former is put in circuit between the starting rheostat and 
the high-tension side of the secondary motor. This trans- 
former is used only when starting, and it does not inflaence 


the economy, inasmuch as the transformer losses simply 
replace a part of the rheostat losses. With reference to the 
operatiog coat, the energy consumptions of each of the three 
systems have to be considered, as has also the number of 
stops on the line. Another consideration is whether the 
energy transmitted to the moving trains on down grades 
must be mechanically braked, or can be returned to the 
line to be used by other trains. The recuperation is of 
special importance when the returned energy can be used 
. immediately ; this would bs the case where there is a dense 
traffio, or where the central station is also called upon to 
supply energy for other purposes than the moving of trains. 
The experience on the Valtellina line shows that the 
recuperation ou light down grades is used to advantage, 
even though no other train is simultaneously on the line 
to absorb the same. The existing installation of three- 
phase roads have fully proved, says Mr. Valatin, that the 
two-wire high-tension equipment fully conforms to the most 
severe exigencies for safety of service demanded by the 
important traffic of a main-line railway, and the experi 
ences on. the Valtellina have shown that the safety 
of service and darability of construction of the over- 
head equipment depend on the suitability of the current 
collector. Mr. Valatin concludes by saying that for heavy 
electric traction the three-phase system is far superior to 
all others. If the single phase system had not the advan- 
tage of requiring only one wire, instead of the two used 
by the three-phase, it would not be considered at all. 
Against the advantage of the single wire there must be 
placed the lower installation cost, smaller weights of motor- 
cars or locomotives, greater security of service, and less 
cost of maintenance on the side of the three-phase. In time 
these advantages, he says, will cause the present prejadice 
to be overcome. 


Institution of Electrical Engineers.— The seven- 
teenth annual dinner, which was held at the Hôtel Cecil 
last Friday night, brought together a fine constellation of 
savanis and distinguished representatives of the engineering 
professions. Mr. John Gavey, the president, was in the 
chair, and among the guests were Lord Strathcona, Major- 
General Sir A. E. Turner, Sic Joseph W. Swan, Colonel 
R E. Crompton, С.В, Sir George Murray, Sir Alexander 
Binnie (president of the Institution of Civil Engineers), 
Prof. Dr. E Budde (president of the Verband Deutscher 
Elektrotechniker, Berlin) Sir Norman Lockyer, Mr. C. E. 
Spsgnoletti, Mr. R. Kaye Gray, Mr. James Swinburne, Sir 
J. C. Lamb, C B, Sir Charles Owens, Colonel Sir H Jekyll, 
Dr. R. T. Glazebrook, Sic A. B. W. Kennedy, Mr. H. 
Babington Smith, CSI. (secretary of the General Post 
Office), and the Hon. J. G. Maydon (Minister of Railways 
in Natal). After the loyal toasts had been duly honoured, 
Mr. Babington Smith (in the absence through indisposition 
of Mr. R. W. Perks, МР) proposed The Institution of 
Electrical Engineers.“ He said that the only reason he 
could think of for being called upon was that he was the 
representative of their oldest and one of their best clients. 
One of the originators of the Institution was the late Captain 
(afterwards Major-General) Webber, who for many years 
was connected with the telegraph service of the Post Office. 
The past-presidents of the Institution included some 
eminent men connected with the Post Office and they had 
now their present engineer in-chief, whose election was 
received with great satisfaction by his colleagues. The 
President, in reply, said he could scarcely conceive 
that such enormous progress had been made in eles- 
trical science and industry in the last 50 years. 
He remembered the time when the only representatives 
of electrical engineering were the telegraph engineers. 
When tbe units bad been laid down by English manu- 


facturers, they were legitimised by Europe and became 
international units. He said the electrical engineer had 
invaded every industry, and where he had intervened he 
had increased the output and reduced costs. Hoe thought 
that in the immediate future the engineer, whatever his 
speciality might be, would have to inclade in his curriculum 
a thorough knowledge of electrical engineering. Sir Alex- 
ander Kennedy, in proposing “The Electrical Industries, 
said no great industry had ever built so satisfactory a 
euperstrccture оп so sound a foundation financially as the 
electrical industries had done in the course of the very few 
years which they had taken to attain their present growtb. 
There could hardly be any industry which had to keep 
itself, and had kept itself, so intimately in contact with the 
latest experiments, theories, and discoveries of physical 
sclence, and he even went so far as to say there was no 
irdustry which bad ever done во muob, although it was a 
manufacturing industry, towards the advancement of the 
very science upon which it was based. The industry, he 
said, was healthy from the commercial point of view, and 
success from the commeroial view meant success all round— 
even in Westminster. In coupling with this toast the 
names of Мг. E. Cunliffe Owen and Dr. E. Budde, he said 
he hoped the latter bad not come to reproach them for 
stealing from Berlin Prof. Kapp, but now they had him 
they were going to stick to him. At the same time Dr. 
Budde could take back with him the knowledge that 
English electricians looked upon his countrymen as their 
very good friends. Mr. E. Canliffe Owen, C. M. G., in 
responding, said that the recent exhibition at Olympia was 
а success, and resulted in a surplus. They intended to set 
apart a certain amoant for the newly-instituted benevolent 
fund of the Manufacturers Association, and they also 
intended to make a grant to the benevolent fand of tbe 
Institution of Electrical Engineers to the amount of £250. 
Dr. Budde also responded, and at the outset delivered to 
the Institution the greetings of the German olectricians, 
whom he represented. The Institution had been the first to 
go abroad and inspect foreign works and doings, and he 
assured them that their invitation to foreigners to visit 
them in return would be highly appreciated. He asserted, 
with warmly-expressed sympathy of hie audience, that 
the contact between scientific and technical men could 
not be too close. Research and intellectual labour form a 
tie which draws together the best in the world. German 
electricians looked with joyfal admiration on the great men 
who stood out from the ranks of their English friends and 
the imposing results they had achieved. The scientists of 
the Fatherland were ever ready to join in advancing the 
international solidarity of science and technics, and in so 
doing to do something to sink race differences. Mr. 
Alexander Siemens proposed The Colonies,” which, he 
said, were connected to the Mother Country by submarine 
cables, so that electrical engineers had done a great deal 
towards consolidating the Empire. This toast was ably re. 
sponded to by the Hon. John G. Maydon. The last toast of 
the evening, "Our Guests,” was proposed by Mr. W. M. 
Mordey, who particalarly welcomed the railway men, from 
whom they expected a great deal. They had encroached 
upon their preserves, but they hoped to do so atill more in 
the fature. He seriously advised them to place themselves 
in the hands of the electricians. He acknowledged the 
debt of gratitude which the Institution owed to the Civil 
Engineers for lending them their hall, and he coupled the 
toast with the name of Sir Alexander Binnie, president of 
the Institution of Civil Eogineers. Ia reply, Sir Alexander 
declared that electricians had conferred inestimable benefits 
on mankind by bringing into more intimate relationship 
the different peoples of the earth, and by so doing wearing 
off the rough edges of nationalities, — i | 
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ELECTRIC TRAMWAYS IN SINGAPORE. 


The newly-equi tramways in Singapore may, with 
the рсы. sas of that thriving enterprise in 
Calcutta, safely claim to be the largest and most up-to- 
date system east of Suez. The buildings in Singapore, 
like those of other places in the Far East, range from 
substantial brick and stone structures to rudely-made huts 
of the native Malays. From the illustrations given here- 
with it will be seen that the streets are for the most part 
broad, straight, and level, thus being admirably adapted for 
electric tramways. The total population is approximately 
250,000, which, besides Europeans, includes Eurasians, 
Chinese, Malays, Indians, Japanese, and many others. The 
climate of Singapore is tropical. The town being almost on 
the equator, there is very little variation in temperature all 
the year round. The effect of this on the vegetation is 
most marked. Palms, cacti, fruits, and flowers flourish in 
abundance, and, except where clearings have been made for 
buildings or agricultural purposes, dense jungles are still in 
existence, affording as safe a home for their denizens as do 
the jungles of adjacent Burma. 


c E uc 


The city of Singapore (or Sincapore) was founded in 1819 
by Sir Stamford Raffles, and it is owing to his sagacity that 
the happy choice of Singapore was made as the site of the 
present flourishing commercial emporium for British trade 
in the Esst Indies. In 1824 the British Government by 
ay purchased from the then resident officer or chief, 
called the tumangong.“ for 60,000 Spanish dollars 
(815, 500) and a life annuity to the Sultan of Jahore, and 
his resident officer of 24,000dol. (£5,400), the sovereignty 
and fee simple of the island, as well as all the seas, straits, 
and islands to the extent of 10 geographical miles around. 
In 1830 it was made the capital of the Straits Settlement, 
superseding Penang, and to-day it is undoubtedly the most 
important trading centre in the South-East of Asia. Its 
geographical position, combined with its splendid harbour, 
adds to it further importance as a port of call for steamship 
lines trading between Europe and the Far East. 

The construction of the tramways was authorised by an 
ordinance passed by the Legislative Council of the Straits 
Settlements in 1902 The promoters of the scheme were 
the Association General, Limited, London, and the East 
India Construction Syndicate, Limited, London, was formed 


for the purpose of carrying out the construction of the 
tramways. The consulting engineers to the company are 
Messrs. Alfred Dickinson and Co, of Birmingham and 
London, who prepared all the detailed plans and epecifica- 
tions, and superintended the carrying out of the work. 
The contractors for the whole of the work, which included 
the construction of a bridge over the Kalang River, were 
Messrs. Dick, Kerr, and Co., Limited, of London and 
Preston. The work was commenced in July, 1903. and 
the first section of the line was opened for traffic in July, 
1905. 

The total length of the tramways is 16 miles of route, the 
length of the single track being about 26 miles 4 furlongs, 
The track is laid to а gauge of 1m, with rails of the 
girder type weighing 95lb. per yard. The rail joints are 
welded by the Thermit' process, so that the track forms 
one continuous iengtb. During the initiation of the scheme 
considerable discussion took place as to the advisability of 
having welded joints, the question at issue being, of course, 
the variation in the temperature. It was finally decided, 


however, that this difficulty was of too slight a nature to 
affect the joints after having been securely welded together 
by this special process. 


In addition to the Thermit joint & 
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Singapore, showing Electric Light Brackets. 


single 6/0 S.W.G. copper bond is supplied at every joint, 
thus ensuring perfect electrical conductivity. 

The lines in the centre of the city, and those running to 
the docks, are for the most part double-track centre-pole 
construction, while the two routes leading north and north- 
east along the Serangoon and Gelang roads respectively are 
single lines with passing places, and are equipped with side- 
pole construction. Commencing near the entrance to the 
Keppel Docks, the route of thetramway follows Telok Blanga- 
road, past the entrance of the P. and O. Company’s Wharf, 
passing the extensive wharves of the Tanjong Pagar Dock 
Company, to the janction of Anson-road and Tanjong Pagar- 
road, where it divides, one route following Anson-road, 
Cecil-street, and terminating on Collyer Quay, opposite 
Johnston's Pier, the other following along Tanjong Pagar- 
road, South Bridge and North Bridge roads, a portion of 
Viotorla-atreet, and thence along Gelang-road to within a 
short distance of the bridge over the Gelang River. The 
route leading north commences near the Raffles Hotel, then 
follows Bras Bosah-road, Selegie-rosd, and Serangoon-road 
as far as the municipal boundary, where it terminates. A 
loop line is laid along Lavender-street, thus joining the 
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routes along the Gelang and Serangoon roads. There is 
also a short route which commences at the junction of 
North Bridge-road and South Bridge-road, and follows 
High street, New Bridge, River Valley-road, and Tank- 
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steel, 28ft. Sin. in length, 7in. in diameter at the base, 
tapering to Ain. in diameter at the top. They are set 6ft. 
in the ground, and are embedded in a solid block of con- 
crete, each pole being provided with an ornamental cast-iron 
base. On the centre poles the lengths of arms are 2ft., 


View of Chimney at the Singapore Power Station. 


road, terminating near the station of the Singapore-Kranji 
Railway in the latter road. 

The permanent way throughout is of a very substantial 
construction. The rails are laid on a longitudinal concrete 
sleeper, 8in. deep by 18ір. in width. The flange of the 
rails is embedded in the concrete to a depth of 2in., and 
consequently there is a solid bed of concrete 6in. deep 
under the flange of the rails. The gauge of the track is 
maintained in the usual manner—:.e, tiebars are spaced 
8ft. apart throughout. After the rails and concrete founda- 
tion were laid, the road surface up to the rail-level has been 


High Street, Singapore, looking up North Bridge Road. 


made up with macadam, rolled and consolidated in the 
usual way. The overhead construction consists principally 
of side and centre pole construction, and also some two 
miles of span-wire construction. The poles are of mild 


An Important Crossing on the Singapore Tramways. 


while those on the side poles vary in length, according to 
the distance from the pole to the track. The trolley wires, 
which are not necessarily over the centre of the track, the 
possible variation being about 10ft., are divided into half- 
mile sections by means of section insulators, At each of 


A Street in Singapore, showing Tower Wagon for crecting Overhead Work. 


these points the main feeder cables are tapped and current 
is conveyed to the trolley wires by means of *’/,, rubber- 
covered cables, which are carried up the inside of the poles 
and along the side of the brackot arms. The pressure on 
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the trolley wires is 500 volts. A lightning arrester is 
provided in each section pillar, as is also a telephone giving 
direct communication with the power-house ; and to guard 
sgainst the tropical storms, which are so prevalent in 
Singapore, the overhead s ystem is additionally protected 
by heavy lightning arresters at every half-mile of wire— 
these are fixed on the poles in cast-iron boxes, and are 
connected directly to the trolley wire. The whole of the 
feeder cables were supplied by Messrs. Callender's Cable 
and Construction Company, and laid by them on their 
solid bitumen system. The system of feeders has been 
arranged with due regard to future requiremente, as it ів 
generally anticipated that within the near future the traffic 
will rapidly increase, both ss regards passengers and the 
conveyance of goods. 

The generating station and car-shed occupy a most desir- 
able position near the Rochore Canal, from which water is 
obtained for condensing purposes. The depót buildings 
comprise the engine-rocm and basement, boiler-hocse, car- 
shed, machine shop, carpenters’ shop, paint shop, smithy, 
offices of the general manager and bis staff, and the usual 
outbuildings. The engine-room is 190fo. long by 48ft. 91р. 
in width, and contains two main traction 500-kw. sete, one 
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steam lighting set, one motor-generator lighting set, and 
the necessary switcbgear. The boiler-house contains eight 
Lancashire boilers, arranged in two batteries of four boilers 
each; each boiler is capable of evaporating 6,0001}. of 
water per hour, with a working preasure of 175lb. per 
square inch. Feed water is supplied to the boilers by four 
feed pumps, two to each battery ; these are of the duplex 
compound non-condensing type, taking water either from 
the hot-well or storage tank. There are two Green's 
economisers, each containing 228 tubes, one being situated 
at either end of the boiler-house. The main traction 
engines, of which there are two, were built by Messrs. 
Yates and Thom, Blackburn, and are of their well.known 
horizontal cross-compound condensing type, running at 
100 r. pm., and are each capable of giving a maximum 
output of 927 b.h.p. per minute with a steam pressure 
of 165lb. per square inch at the cylinders. Each engine 
is provided with a Worthington surface condenser, but may 
be worked either condeneing or non-condensing. In order 
to leave the engine-room as free and open as possible, it has 
been arranged so that the condensers are fixed to the base- 
ment constructed below, as are also all the steam-pipes and 
other usual accessories. 

The generators were built by Dick, Kerr, and Co., and 


View of Engine Room, Singapore. 


are of their continuous-eurrent multipolar type, compound- 
wound. Each machine is designed to give an oatput of 
500 kw. with a pressure cf 550 volts when running at a 
speed of 100 r.p m. Each generator is direot-connected to 
the shaft of the engines, and is designed to run separately 
or in parallel. They are in every respect in accordance 
with the firm's standard practice. The magnet frame is of 
cast iron, the pole-pieces being built of laminated steel and 
cast into the magnet frame. The commutation is sparkless 
at all loade, and the windings are so arranged as to give a 
10 per cent. rise in the E M F. from no load to full load. 
The lighting sets are for lighting the city and depo; by 
means of incandescent and arc lamps, and consists of one 
150-kw. Dick Kerr generator runtiog at a speed of 
350 г.р m. to 400 r.p.m. The dynamo is designed for use 
either as a compound or shunt machine, and is coupled to 
a Willans triple-expansion condensing engine with extension 
base. Also a 50 kw. Dick-Kerr motor-generator set, shunt 
wound, designed to give a normal output of 100 amperes 
at 500 volts and a maximum of 115 amperes at 550 volts, 
and two balancers of the same firm's make, for use in con- 
junction with the above lighting dynamos, for 500 volts 
preasure. 
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The switchboard was built by the contractors, and is 
composed of 15 panels, each supported independently on 
an iron frame, The board consists of a main station panel, 
two generator panele, five feeder parele, one Board of Trade 
pane), and six other panels for lighting, etc. The chimney 
atack, which is of steel, is 155ft. in height and 7ft. internal 
diameter, and is a notable landmark for many miles around. 
The base of the stack is built in & substantial manner, and 
is finished square on the outeide, massive stone blocks being 
provided at top of base to form the foundation for the 
eireular part of the chimney. | 

The car-shed is 212ft. in length by 138ft. in widtb, and 
is built to accommodate 84 cars. Inspection pits run the 
entire length of each track, with the exception of the 
curves at tbe entrance to the shed. 

The rolling-stock consists of 50 passenger cars, three 
bogie motor goods vans, 15 four-wheel goods vans, and 
15 four wheel goods wagons. The passenger cars are 
divided into two distinct types, 50 being of the single- 
deck, single truck, open type, to seat 32 passengers; and 
20 single deck, single-track combination type, to seat 40 
passengers. The whole of the rolling-stock was built for 
Messrs. Dick, Kerr, and Co. by the United Electric Car 
Company, of Preston, and is in every way up to this firm's 
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usual standard. The car bodies are mounted on Brill 21-E 
trucks, and each are equipped with two of the well-known 
D K. 255 traction motors. The motors are of the four-pole, 
series-wound, single-reduction type, and are suspended on 
bearings 4in. in diameter. They are designed to work at 
& pressure of 500 volts, and are capable of giving for one 
hour 25 b.h p. when running at a speed of 570 r.p.m, the 
temperature not rising above 110deg. F. in excess of the 
surrounding atmosphere. The controllers are of the same 
firm's standard D.B. 1 form "C" patent metallic shield 
blow-out pattern. They are of the series-parallel type, 
and are so designed as to give an easy acceleration 
to the car and an equal division between the two 
motors driving the various combinations. The cars 
are fitted with Hudson and Bowring lifeguards. The 
three bogie motor goods vana are each mounted on Brill 
27-G tracks, the equipments beirg of the D K 255 quad- 
ruple type, with the D.B 1 form " C" controllers. They 
are intended for use of a double purpose, that of conveying 
goods and hauling goods tracks, the general arrangement 
of the body being such as to provide a self-contained van 
with divided sliding doors on each side, which may be 
securely locked up, and a vestibule canopy at each end as 
the platform for the drivers. The 15 goods wagons are 
equipped in a similar manner to the passenyer cars; they 
are 12ft. in length and 6ft. 6in. in width. These wagons 
are for general use for the conveyance of various classes of 
goods up to six tons in weight ; the frame is made of mild- 
steel channels, stayed by longitudinal and cross stays, 
knees and gusset plates; the side of each wagon 1s provided 
with strong hinges. In order to protect the goods from the 
weather, each wagon is supplied with a detachable light 
angle-iron frame, upon which a tarpaulin is spread the full 
length of the car at a height of 7ft. from the flooring of the 
wagon. They are in construction similar to that of the 
goods wagon as described above. Esch van is fitted with 
double sliding doors, and is the same siz) as the goods 
wagon. 


ELECTRICITY AS A HOME COMFORT * 


BY J. D MACKENZIE, 


When your seoretary wrote asking me to address you 
on electric lighting, and in so doing to take the place of a 
gentleman whose name is so well known in electrical circles, 
I felt a great deal of diffidence in accepting, and that for 
several reasons. But principally because, as you are all 
aware, everyone nowadays knows everything about 
electric lighting. In these days of general illumiaation— 
mental, not material —what with free libraries, halfpenny-a- 
day enoyclopsiias, sixpenny books on electric light and 
how to make it, and last, but by no means least, the 
super-technical magazine article writer, there is really 
nothing left for the like of me to speak about; or, at 
least, gentlemen, there ought not to be. Why? Pil tell 
you in all confidence, even little Tommy-six-year-old-last- 
July and the gasfitter round the corner know all there is 
in it. And so no doubt you can understand with what 
reluctance I had to face the task of giviog you “cauld 
kail re-het.” Borne up, however, by the thought that some 
of you, perhaps, may be still—shall I say—unsophisticated 
enough not to place all your confidence in the afore- 
mentioned sources of information, and that a humble disciple 
of Volta and Faraday, Hopkinson, Kelvin, Elison, and 
Swan—men whose names are blazoned on the page of 
history—may be able to give you at least a plausible excuse 
for a discussion—borne up by that thought, gentlemen, 
I am here to-night. 

The subject of the following few remarks is Electricity 
as а Home Comfort.” A strange title, perhaps, and yet it 
is stranger, when you come to think of it, how comprehen- 
sive that title really is. For, if you wish electricity to be 
a home comfort, it must (1) ba well planned and (2) well 
carried out. And what more can you—can anyone 
possibly want and so my remarks this evening shall be 
comprehended under these two main topics : (1) the design 
of electrical arrangements; (2) executing design. And, 
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jast in passing, may I add that many a time when execut- 
ing some of the designe submitted to us, we would feel 
quite happy if we were assiating at the execution of the 
designer. Now, in designing any electrical arrangement 
several things must be considered: (a) the purpose in 
view; (b) the ease or difficulty of carrying into effect ; 
(c) accessibility for repair; (d) the effect of each part of 
the arrangement on its immediate surroundings; (¢) the 
general effect of the whole arrangement. The most of the 
following remarks deal with electric lighting, but, as the 
title is quite general, a few words on other applications тазу 
be said at this stage. 

Bells.—Here the purpose in view is to give an audible 
signal that attention is required at acertain point, and such 
signal may or may not be accompanied by a subsidiary 
visual siga. Now, in a private house, when you have 
accomplished this object—when you have given the signal— 
with as little noise as possible, your purpose is achieved ; 
there is no necessity for installiog a bell which will sound 
and resound through every nook and cranny of your 
dwelling on the slightest provocation. In doing so, you 
have overstepped the limit, and “Electra” is a home 
comfort no longer. But, you say, a bell in the kitchen is 
no good when the servants are upstairs. Granted! But 
place another gentle reminder upstairs; better far that 
you should hear in more than one place the soft ''tin- 
tinabulation of the belle—silver belle," than be doomed by 
a cruel fate and your architect to listen to the 

"brezen bolle, . . . © . 
How they clang and crash aud rear 
What a horror they outpour 
Oa the bosom of the palpitating air.” 

Pushes are used for actuating the bells,“ and it is quite 
as easy to get a push gin. diameter to be as effective as the 
“Zin. best cocus push with best German-silver springs and 
platinum contacts” of the average specification; and the 
former has this advantage over the latter, that it can be 
concealed in some neat little corner, and not, like the 
other, be continually glaring at one with its cyclopsan 
countenance. 

Telephones of the miniature variety are now so often 
iustalled in the homes that I must not pass them by without 
comment. They will just achieve their purpose quite as 
effectively when hid in s corner cupboard or below a shelf 
on your mantel piece as they do when spoiling the sym- 
metry of your panelled walls. And if you, personally, do 
not object to their appearance, have mercy on your friends 
to whom the sight brings vivid memories, if not of a dis- 
embowelled hurdy-gurdy,” at least of business worries and 
work, from which they wish for an evening to rid them- 
selves. | 

Electric Heating.—Here there are several cases requiring 
very different treatment. If one intends to use electric 
heating on any large scale, it is important to design special 
circuits for sush, so as to take advantage of the special 
cheap rates given by corporations and supply companies. 
Tho various purposes to which the heating property of the 
electric current can be applied are so numerous that I can 
only glance at the subject. В 16 j ast to quench the ardour 
of my gas friends while yet tbere is time, may I say that 
I believe gas to be the proper medium for general heating 
purposes in the like of larger cities where gas is very 
cheap. But for country houses having no gas plant, but with 
their own electric supply, there is no reason why electricity 
should not be used throughout, and be quite economical at 
that. In the Jaundry it might be used with advantage to 
iron one's linen, and is really not so very expensive in 
upkeep, while the fact that cleanliness is increased to a 
maximum and risk of fire reduced to a minimum, and that 
your laundress is not half asphyxiated with the noxious 
vapours from coal gas, ought to go far to outweigh any 
disadvantages on the score of cost. Та the public rooms, 
not only does one with the heatiog effect, but also some of 
the warm glow which, from custom, we associate with fire, 
aud hence one wants, in such rooms, radiators of the incan- 
descent lamp pattern; and here I must confess, notwith- 
standing electricity, I have a most decided sentimental 
partiality for the old-fasbioned log fire, or even for a good 
peat or the more prosaic coal one, and relish nothing bette: 
than to sit in the gloaming watching the fitfal glow of th) 
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flame playing among the logs and casting long and weird 
shadows through the room. 

Such, however, is not the most efficient way to get the 
greatest heat value out of the fuel. But to return to 
electric radiators. The purpose is to give heat, and 
although it may be much more effective as far as аррваг- 
ance goes to place the radiators on the earth or into the 
interior of the fireplace, unless provision is made for closing 
the flue effectively, the heat, instead of being radiated 
through the room, is sent uselessly up the chimney. There 
seems no reason why niches should not be left in some of 
the walls suitable for the reception of such radiators, where 
they would be out of harm’s way when not required. In 
bedrooms, however, many people are unable to sleep if 
there is any light in the room, and in such cases the resist- 
ance type of radiator should be used, where the heating 
effect is given without any lighting effect, and thus such 
persons can retire to rest in perfect comfort. For bed- 
rooms there is no more ideal way of heating than the 
electric radiator, and each year sees more and more use 
being made of such; but that does not exhaust the appli- 
cations of electricity for heating purposes. What nicer than 
an electrical pot for heating shaving-water with no more 
trouble than inserting a plug attached toa yard or so of wire 
into a wall socket; and in My lady's " dressing-room we 
must have an electrical heater for "My lady’s” curling 
tonge—a heater which ів so absolutely under control that 
there is no danger of having the tongs too hot or too 
cold, or of injuring the most delicate tresses. And does 
that exhaust the home comforts of electricity? By 
no means ; for you can dispense with the hot-water bottle 
and have an electrical substitute, and when laid down 
with an attack of influenza you can have—if you wish it— 
an electrical poultice on your chest. At breakfast you 
may have your coffee steaming hot from an electrical 
coffee-pot, and can watch your eggs boiling before you, so 
doing away with the temptation to use language at the 
cook, and adding its little quota to the home comforts. 
And not only so, but it is not the Utopian conception of a 
day dreamer that electricity could do all the cooking, 
for it is a quite practical thing, and not so very expen- 
sive either. At the Electrical Exhibition so recently 
held at Olympia the model electrical kitchen attracted 
much attention, and not only so, but a dinner 
for 65 persons was cooked entirely by electricity 
and set down for a total current cost of да, 8d. 
at ld. per unit. This is scarcely an exorbitant sum. 
I have also here on the table another adaptation of 
electricity in the shape of an ozoniser to purify the air 
and disinfect it by the generation of ozone. This is, perhaps, 
the latest field which is being commercially exploited by 
elentricity, and the effect of such a manufactory of ozone 
in one’s dwelling can be readily imagined. Foul air is 
purified, and an atmosphere of healthfulness produced 
which the finest coast resort or mountain sanatoriam 
cannot give. Indeed, gentlemen, the applications of elec- 
tricity in the home are now so numerous that were I to 
expatiate on them all the time would be too short to 
enable me to deal more particularly with electric lighting, 
the branch which, no doubt, interests the most of us here 
to-night more closely than any other. Now, in dealing 
with electric lighting, we have all the points raised at the 
outset of this paper to consider, and so we will deal seriatim 
with them. 

The purpose in view, I take it, is to give light, to 
give light effectively, economically, and, shall I add, 
unobtrusively. This, you will no doubt grant, is an axiom, 
and yet I venture to say it is more honoured in the breach 
than in the observance. When primitive man rubbed two 
pieces of dry stick together and so got fire, he placed them 
on the ground, heaped on some more, and, having made a 
cheerful blaze, sab down and calmly looked into it, content 
no doubt with his inventive genius. Discovering, however, 
the want of portability of this method of obtaining light, 
he took a pine splinter or some dried rush pith and carried 
it in his hand through the dark glades of the primeval 
forest. And so when the rush light gave place to the 
cruisie, and the candle and the gas jet, we, still under the 
influence of these primseval instincts, placed each of them 
аб а very moderate altitude, so that, in fact, all who are 


in the house may see the light,” to use a scriptural phrase. 
And now to-night, after centuries of use and wont, we 
will have, as you see exemplified in this very room, a sample 
of that unobtrusiveness to which I refer, because I believe 
I am safe in saying that 90 per cent. of you on coming in 
turned your eyes in the direction of these lamps. Certain 
Iam that under normal conditions such would have been 
the case. 

Now, lighting is only effective when one can get sufficient 
illumination where required and nowhere else; it is most 
economical when all the available light rays are concen- 
trated in the desired direction, and often it is most 
unobtrusive when both these conditions are fulfilled. As 
the quality of unobtrusiveness brings inthe vexed question 
of electric fitting, it may be as well to deal with that part 
of the subject now. And in dealing with electric fitting 
we must also consider two others of the condition—namely, 
the effect of each part of the arrangement on its immediate 
surroundings, and the general effect or “hang” of the 
whole scheme. And here, by the kindness of Mr. Harold 
Watson, of the Helland House Manufacturing Company, 
you will see а series of designs illustrating various periods 
in the electrical fitting. Of course, the first stage was 
the inverted gas fitting, a by no means handsome arrange- 
ment, and from this we have progressed until we now 
reach what might be called modern development. There 
is a still later step, an ultra-modern art which in one bound 
has carried us back into a field of barbaric ornamentation, 
which is neither fish, flesh, fowl, nor good red-herring 
(neither Egyptian, Greek, Arabic, nor good Anglo-Saxon), 
and whose only saving grace lies in its oddity and the 
moral courage of the designer. The craftmanship in the 
most of these fittings is exceedingly crude; and, personally, 
I consider that crude craftmanship can never be called art, 
and that artistic design is only spoiled by such craftman- 
ship. I will ran a few slides through the lantern illus- 
trating the trend of modern design. But now let me 
point out one error which mars each and all of these 
designe—they are all calculated to draw attention to the 
source of light, a relic of our primal instinct. And with 
electric light there is not the slightest excuse for pondering | 
to such а depraved taste, yet designer after designer: 
arranges the lines of his design so as to harmonire. 
with the electric lamp bulb or shade, and to throw 
it into stronger relief, and then, when the eye oraves—. 
perhaps, even demands—some slight consideration, an. 
attempt is made to meet it by shielding the light. 
from view by such makeshift devices as obscured lamps, 
and glass and silk shades—devices which rob us of 
from 20 to 70 per cent. of the possible light glven out by 
the lamp. Now it is decidedly bad policy to waste—to 
deliberately waste—electrical energy, if it is possible to use 
it effectively, because it simply means that the running cost 
is so much higher than it ought to be. If you have а room 
requiring 10 16-c.p. lamps obscured, and with shades on 
them, giving, say, a total obscuration equal to 50 per 
cent.—a by no means uncommon event—you could obtain 
the same total effect, as far as light is concerned, by 10 
8-с.р. clear lamps, and this with half the consumption of 
energy. And hence the importance of considering care- 
fully whether or not we are moving on right lines iu our 
lighting sehemes. 

Within recent years a decided improvement has been 
effected by such ideas as that of the Linolite Company, for 
example, and more recently for shop-lighting by the intro- 
duction of silvered reflectors bohind the lamps, giving a 
concentration of all the available light rays in one desired 
direction. Now, such a method of lighting is at once the 
most effective and economical, but it is quite apparent that 
this method of lighting and the orthodox electrolier have 
nothing whatever in common. And at this stage it may 
be as well to crystallise my idea of the ideal lighting into 
one sentence—viz , get the light but conceal the source of it. 
In other words, have no visible electric lamps or fittings. 
There are various ways and means of concealing electric 
lamps and still obtaining the lighting effect, and I may jast 
indicate & few of them. The most straightforward way ia, 
of course, as already mentioned, the use of lamps placed 
higher up, backed by silvered reflectors, and so spaced that 
an even distribution of downward illumination is attained. 
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Such a method of lighting is at once the most natural, 
effixient, and economical, and is just the most delightful 
for reading or sitting under. But at once you will meet 
me with the objection that the ceiling ie left absolutely in 
shadow, and what becomes then of the pride of the plaster 
worker and the decorator, who left their handiwork flashing 
proudly in its coat of mingled ivory and gold. Well, I frankly 
plead guilty of rank heterodoxy. I admire a ceiling which 
is dark under artificial lighting. And I have a reason for 
that also. Now for a moment consider the charm of 
"night." Poets have sung it, prose writers have waxed 
ecatatic over it, novelists and playwrights hava used it as 
the chosen setting for their choicest scenes. And what, 
pray, is its most charming feature? Is it the moonlight ? 
Well, that is nothing more than sunlight by reflection. 
But ів its charm not rather in a dark canopy—may I not 
call it ceiling—studded with a myriad points of light! 
And so I venture to think that a ceiling without any direct 
lighting, but whose darkness is pierced at many points 
by gleams of light which brighten the rest of the 
room would be more restful than our present methods. 
In fact, in my opinion —I may be an extremist— 
any method would be better than our present one. 
Because it is really most unkind of anyone to invite me as 
a guest and then permit his hall lantern to inflict a sharp 
blow on my optic nerves as I am ushered iuto his house, 
and when shown into his otherwise hospitable " salle de 
manger to allow his modern art electrolier to repeat the 
infliction with a five-fold force. Why, it’s s positive act 
of war! A ceiling nicely panelled off in wood or plaster 
and with cupped recesses into which the cap and, say, one- 
third part of the lamp (a spherical one) would fit, leaving 
two-thirde below the level of the ceiling, would, I think, 
look just not half bad. I would have these recesses painted 
with a glossy white enamel, or lined with silvered-glass 
reflectors, the lamps to be of 2} ор. to 5 с.р. each, and 
placed so as to ensure an even distribution of light. 


(To be continued. ) 


THE COMMERCIAL TESTING OF SMALL MOTORS 
UP TO 15 B.H.P.* 
BY THOMAS CARTER, AM I E.E. 


, An enterprising ironmonger hung in his window a card 
inscribed with the legend, ** If you do not see what you want 
in the window, please step inside and ask for it." A customer 
entered the shop, and to the smiling assistant said, ** Kindly 
give me & Bath bun"; to which the assistant replled, ** The 
baker's, sir, is next door, and there you may be supplied ; or, 
perhaps, you want a bathbrick, which we have in stock—that 
would be cheaper than a Bath bun." The customer, according 
to his temperament, would answer either, Thanks, a bath- 
brick will do quite as well asa Bath bun for my purpose,” or, 
No, a bathbrick will not do, and as you state in your notice 
that I am to come to see you about what I want, kindly 
get me a Bath bun as quickly as possible, as I will have 
nothing but that, no matter what the price is." This imaginary 
incident, however grotesque and fanciful it be, contains 
some analogy to the present position of the manufacturer of 
electric motors, who, like the ironmonger, practically hangs 
out a card at his office door, saying, We will give you what- 
ever you want, only come and give us your orders" ; and, as 
a result, since there are customers who insist on having thelr 
Bath bun, so to speak—that is, who will have something to 
which they have taken a fancy when something more nearly 
standard would do quite as well—there is the chaos of outputs 
and speeds which the Standards Committee has recently been 
endeavouring to reduce to something like consistent lines, 
without as yet much success, since each manufacturer seems to 
preces to work to suit his particular class of customers. Ib is, 

owever, evident that on the whole things are settling down in 
this direction to greater consistency than was previously the 
case. A much more serlous trouble, especially as regards 
testing, arises from the enormous nomber of different voltages 
throughout the country. Those most commonly used for 
motors are 100, 105, 110, 115, 200, 205, 210, 215, 220, 225, 
230, 240, 250, 260, 400, 410, 420, 430, 440, 450, 460, 480, 500, 
520, 530, and 550 ; but even these are not all, for motors have 
been specified to run at a given speed on a circuit with a voltage 
of some such ridiculous value as 204:8. If the man who drew 
up that specification came to design a motor, especially one of 
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2 b.h.p. or 5 b.h.p., he would have put down 205 volte and 
mentally reserved at least 5 per cent. either way in the speed, 
and he would then have thought himself lucky if he got it. 
Assuming that the standard voltages vary round about 106, 
210, 240, 420, 480, and 540, and allowing for motors running at 
half normal speed, two-thirds normal speed, and full s as 
standards, no less than 13 different armature windings are 
required for each size of motor frame, and even then special 
intermediate windings have sometimes to be employed. 

In designing a test shop at Messrs. J. H. Holmes and Co.'s 
works for motors up to 15 b.h.p. in quantities, this uncertainty 
of voltage was the first difficulty that met the writer, and 1t 
proved to be almost the only one of any magnitude. The 
system had to be absolutely flexible, and that in a double sense, 
because the available source of supply in the case referred to 
might be at any kind of voltage from 110 up to 500, though 
110 was to be the normal voltage. An unsophisticated person 
might think that it would be sufficlent to save up motors to test 
until a few of the same voltage had collected, and then to run 
these all together from some common source of power. He 
would not think so long, however, if he were in charge of a 
test department which received six motors of different vol 
in one afternoon, all to be tested and dispatched on the day 
after to-morrow, with six people wanting to know the reason 
why if they were not. The first requisite is that there need be 
no ** looking for volta,” as it is currently called in the test shop 
for larger machines, where there are occasionally wonderful 
combinations of generators for getting the different voltages 
required for two or three machines at once. In such a case it 
is not so important to be able to get any voltage at any minute, 
as the cost of testing із а smaller percentage of the total cost of 
the machine ; but in the case of small motors, where each 
shilling is valuable comparatively, the cost of testing is a fairly 
large proportion of the whole, and there is, therefore, less time 
to lose. This explains the necessity for perfect flexibility, that 
is, for having an arrangement capable of testing a motor of any 
yore from a source: which is at the same, or any other, 
voltage. 

Before describing the actual apparatus used, it may be well to 
speak of the tests generally made on motors of the size dealt 
with here. The motors are built up from stock of course, 
including as а rule armatures and field coils, and it is the writer's 
practice to have the two latter parte inspected by the test 
5 before they leave the winding shop the field 
coils simply having their resistance measured on a portable 
Wheatstone's bridge, while the armatures are tested by 
measuring the drop in volts from segment to segment all 
round the commutator with a constant current sent through 
the winding from the nearest lamp-holder through a portable 
resistance of variable value. The insulation resistance is, of 
course, also measured. The of these tests by the test 
department is not a universal practice, as in some places the 
winding shop does its own testing of these parts after winding 
them : but it is found that the cheok on the winders by the 
department which will next deal with the parts, and will suffer 
from the delay if the errors are found only on beginning to run 
the motor, has resulted in much less time being wasted over 
putting on faulty motors for test than was formerly the case. 
It is, in fact, a means of transferring the delay from one's own 
department to another's—in this case the right one, though that 
does not always happen—and this is really a splendid thing to 
acoomplish, if а somewhatcruel one. On receiving the complete 
motor from the assembling shop, presumably ready for testing, 
the first thing to assume is that the brushes are wrongly set or 
insufficiently bedded in, and, therefore, this is always checked 
over. It is a curious fact that hardly one man in ten in an 
ordinary way can be made to realise how much difference the 
condition of the brushes may make to the first run of a machine, 
and yet it is one of the most important points to attend to. A 
little may be said, in passing, about carbon brushes for motors, 
though there is time for onlya very vague reference to this matter. 
As а rule the writer uses, for all machines, from 1 b. h. p. right 
up to motors and generators of, say, 150 b.h.p. to 200 b.h.p. or 
kilowatts respectively, one of three sizes of brushes, lin. by 
7-16in., ljin. by 7-16in., ljin. by zin. respectively in contact 
area. There is a lin. by fin. brush for low-voltage machines, 
and there are two other sizes, 14іп. by 7-16In. and 1jin. by in., 
necessitated by a pecullar design of brush gear on two sizes of 
machines only, but practically only the first three sizes have to 
be stocked in large quantities. It is not pretended that these 
three sizes will give perfect results in all cases that can possibly 
crop up, but it is wonderful how far they are found to be quite 
suitable when there is nothing else in stock. It is, ef course, 
remarkably easy to supply spares wher so few sizes are used, 
and altogether this arrangement compares very favourably with 
the practice of a firm known to the writer in America—where 
the standards come from |—which used at least 60 different 
sizes of brushes for machines g from 4 b һр. up to 
60 b.h.p. The grade of carbon used is quite ordinary— 
namely, what is known as ‘‘Crown” quality, made by 
Conradtz, of Nürnburg—and this has been fouud to glve 
quite as good results as other more expensive өв, 
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and to run very quietly and sweetly. In cases where special 
brushes, generally of low specific resistance, are required, the 
writer used to use graphitic " brushes, made by le Carbone,” 
of the quality known as Z, which were good, but expensive, as 
all low-resistance brushes seem to be. Afterwards brushes 
were used in these cases made of a mixture of carbon and 
metal dust, which reduced the resistance, but gave poor results 
if the commutator tended to be hot at all, as in that case, or 
if there was the least sparking, the metal particles appeared 
to fuse on to the copper of the commutator, making it very 
rough in a short time. Recently, however, the Morgan Crucible 
Company have been making ‘“‘ Morganite" brushes, which are 
of quite special construction, and are often found to be very 
good in the difficult cases which crop up from time to tíme, as 
they can be built up of copper and graphite, or of graphite of 
varying specific resistance, or in almost any way desired to suit 
special cases. To enter further into this matter here is 
impossible, however: the subject of brushes and commutation, 
though a most fascinating one, lies outside the scope of this 
paper. 

he motor, then, has had its various parts checked over while 
the brushes have been the subject of this little digression, and it is 
ready for its running teste. It is useful at the outset to find 
the neutral point on the commutator corresponding to the 
armature conductor in the centre of the gap between the pole- 
pieces. This is most easily done by finding experimentally the 
position of the brushes where the motor runs at the same speed 
in both directions of rotation. The brushes will need to remain 
in this position for a reversible motor, but in other cases a 
better result can usually be got with the lead a little backwards 
from this point. It is important to notice that the further the 
brushes are away from neutral, the less efficient is the motor. 
The writer recalls one case where there was too weak a field and 
too strong an armature, in which the light load current of the 
motor, which is a rough criterlon of efficiency, varled from one 
ampere to 11 amperes when the brushes were moved from the 
neutral point to a place not abnormally far back from it. This 
was a special case, but the tendency is always the same. 

The motor can now be set to its temperature run, after 
getting some readings of speed variation with varying loads, as 
well as seeing that any speed regulation by shunt resistance 
specified can be carried out, and attending to any other points 
needing special notice. For the current of the motor of full 
load during this run it is usually sufficient to assume an 
ейсіепсу and calculate back from the required brake horse- 
power: it is, that is to say, unnecessary to take a brake test 
of every motor, though this should be done as often as possible. 
When there is no specification as to the length of the tem- 
perature run, the writer is in the habit of taking as sufficient ; 


One hour for a normal 1-b.h.p. frame: 

Two hours for normal 2-b.h.p. and 3-b.h.p. frame ; 
Three hours for normal 4-b.b.p. and 5-b.h.p. frames; 
Four hours for normal 74-b.h.p and 10-b.h.p. frames; 
Five hours for normal 10-b.h.p. to 15-b.h.p. frames ; 


especially if they are of standard winding and a considerable 
number of similar tests have been taken before. It is probable 
that no motor, however small it be, can reach a limiting tem- 
perature in one hour, but, on the other hand, if all the tests are 
made on the same length of run it is easy to say from experience 
if the motor is going to be satisfactory or not, and it is naturally 
very important from the manufacturer's point of view in these 
days to cut down the time of testing to the shortest which will 
leave him quite certain that the motor Is good. 

At the end of the extended run at full load or overload as 
may be specified (during which readings should be taken, at 
intervals of not longer than half an hour, of all instruments, 
speed, and behaviour at the brushes), the temperatures of 
various parts of the motor are taken as accurately as possible. 
The writer knows of no measurement which is less satisfactory 
than that of temperature taken in the ordinary way by a 
thermometer, with the bulb covered up by а piece of waste, 
felt, or putty. Even if, as is sometimes done, the bulb of the 
thermoineter is wrapped up in leadfoil, and covered with a felt 
pad of a standard size, it is almost impossible to repeat a set of 
temperatures, within 5deg. or even more, on any small motor 
if another run be taken under exactly the same conditions as 
the first. The initial temperature of the atmosphere makes a 
difference, and even if on the two occasions the initial tem- 
peratures are alike, the condition of the surrounding atmosphere 
will cause the final temperatures to be higher or lower according 
as the air is stagnant or in motion. The difference is usually 
exaggerated if different observers take the two seta of tempera- 
ture. The thermometer is the only means available for getting 
temperatures of the metallic parts, but for windings the method 
of calculation from increase of resistance ls much more satis- 
tory, always provided that some common-sense is used, and the 
same temperature is not specified to be obtained by this method 
as by using a thermometer, as the latter measures superficial 
rise of temperature only, which is always less, and may be 
much less, according to ventilation facilities in the motor, than 
the average rise of temperature as calculated from increase of 


resistance. Consulting engineers are beginning to specify this 
means of measurement, but in some cases, unfortunately, they 
are transferring the old 70deg. rise into the new specification, 
which is absurd. 

The insulation resistance should now be tested, both of the 
various parts of the motor and of the motor as a whole 
to its frame, which may be taken as ‘‘earth.” This is 
most satisfactorily done by applying between the windings 
and the frame an alternating pressure of, say, twice the normal 
voltage of the machine with a minimum of 500 volts. To get 
this conveniently, a small transformer is used with a variable 
primary voltage and a variable secondary winding, and the 
secondary voltage can be estimated with sufficient accuracy by 
lighting up from it a set of incandescent lamps in serles and 
observing the brightness of the filament. This would probably 
not be a suitable oppurtunity of using the delightfully naive 
suggestion of a student whose examination paper the writer 
once had the pleasure of correcting, and who, in answer to the 
question, ** How would you find out if there was a difference of 
potential between two terminals?” replied, ‘‘ Put a man across 
the terminals.” The writer considers an ohmmeter test of 
insulation resistance to be of little value compared with the 
other, as there may be cases in which a good result is got with 
the ohmmeter, while the insulation goes down altogether under 
the alternating voltage test; it is, in fact, taken mainly to 
satisfy some customers who are only happy if they can see some 
definite figure put down to indicate the goodness of the insula- 
tion, quite regardless of the possibility of error in the instrument 
used : aud this seems to be fairly great in an ordinary ohmmeter 
which is sensitive to external fields. 

In cases where brake tests are made, while the old-fashioned 
rope brake or one of its modifications is perhaps as accurate as 
any other, it takes a little time to rig up, and needs a consider- 
able amount of attention to get good results, and the writer has 
lately tried instead one of W. G. Walker's air dynamometers, 
which consists essentially of a calibrated fan fixed directly on 
the motor shaft, the blades being adjustable so as to glve vary- 
ing torque, and consequently a considerable range of power is 
available. The disadvantage of the arrangement has been 
found to lie in the fact that for a given arrangement of the 
blades the horse-power absorbed is proportional to the 
cube of the speed, and thus, unless the driving voltage 
is absolutely constant, the variations in speed cause 
temporary variations of the third power in the result, 
which largely increases the error due to necessary small 
inaccuracies in reading. Further, the distance of the blades 
from the floor, as well as the nature of the base on which 
the motor is standing—3ome conditions allowing a greater 
disturbance to be set up by side draught than others—seem 
both to have some influence on the absolute acouracy of the 
result. Oa the whole, however, such an apparatus as this is 
most convenient, and this particular dynamometer. has been 
found to give good results, which coincide with very fair 
accuracy with those got from a rope brake, when sufficient 
care is taken in the directions shown by experience to be 
necessary. 

So far, this paper has been of a general nature, and might 
apply to any test shop. It may be of interest now to describe 
in some detail the arrangement of apparatus designed, as has 
been mentioned, by the writer for use at the works of Messrs. 
J. H. Holmes and Co. There is, let it be quite understood, 
absolutely nothing new in principle in any of the apparatus, but 
it is hoped that those who are interested in such work may find 
some suggestions here that may be of use in the future. The 
writer knows that a paper of this sort would have saved him a 
good deal of time in getting out his arrangement, but he was 
unable at the time to discover any source of information. 

It would serve no useful purpose now to lay before you in 
detail all the suggestions of different methods that crossed one's 
mind in the preliminary consideration of the method to be 
adopted, as, for example, whether one large motor should be 
driven from the power-house at 110 volts, and should in turn 
drive three or four small generators of variable voltage which 
would supply the motors on test, or whether some other entirely 
different arrangement should be adopted. "These, and many 
other pointe, came up for settlement, but the final decision, the 
wisdom of which one likes to think has been shown in practice, 
was to deal with each motor entirely through its own set of 
apparatus, and to have nothing common to all the motors being 
tested, except necessarily the supply from the power-house, 
between which and the test shop only one pair of 4% cables is 
available, carrying 100 amperes at 1,000 to the square inch. 
These cables are brought to a small distributing board, with 
four double-pole fuses branching out from one double-pole main 
switch, each feeding one switchboard and other apparatus 
complete in itself for testing one motor. Thus, while the shop 
is arranged at present for testing four motors simultaneously, it 
will be sufficlent to describe the apparatus for one motor, as the 
whole shop is simply made up of that multiplied by four in 
every particular. 

Set out in a diagram, the apparatus for testing one motor is 
shown in Fig. 1. Referring to this, 1, 2, and 4 are three 
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standard motor carcases of the sizə giving 10 b. h. p. at 1,000- 
1,100 r.p.m. The field of each is wound to go direct on 
110 volts, and to have, with no resistance in serles, the maxi- 
mum possible number of ampere-turns for the particular size 
o ifield coll employed. The mains from the double-pole fuse 
already mentioned as being connected to the power-house on 
the distributing board are brought to a double-pole switch on 
this testing board, and connected thus through an ammeter, 
À, to the centre pair of a row of five pairs of terminals, T, any 
pair of which can be connected up by shorb wires, with suit- 
able sockets on the ends, to any other pair, top to top and 
bottom to bottom or vice versá. There are also two sets of 
four small terminals, TI, connected up to the large power- 
house terminal, T, as shown, while a fifth terminal, I., is 
coupled on each side to the large terminal to the left of the 
power-house pair. The other small terminals, T, can be 
coupled directly by means of a short rod of copper to the 
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T, are connected to their respective shunt field windin 

through an ammeter, A,, on one pole, and on the other pole 
a single-pole switch and a resistance, W, consisting of 24 steps 
of about 20 ohms each. This is the same for all four field 
circuits. In 2 and 4 there are, in addition, resistances of 
24 steps of one ohm each, so that the whole of this resistance, 
WI, is a little more than one step of W. These give fine 
regulation of the shunt current in 2 and 4, as by their means 
any whole number of ohms from 0 to 480 can be obtained. 
Farther, in the field circuit of 3, the motor on test, there are 
two additional resistances of about 500 ohms each, conneoted to 
three terminals, as shown, vertically above each other, this 
allowing one or both of the 500-ohm resistances to be put in 
circuit or cut out by being short-circuited by means of a copper 
rod sliding through the holes in all three terminals, and capable 
of being clamped in any position so as to put in circuit or short- 
circuit the desired resistance. Thus a total of about 1,500 can 
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terminals, T,, vertically opposite them, and it will be seen 
that the T, second from the right-hand end can be coupled 
either to this power-house T, row or to the T, joined to the 
large terminal next the power-house pair. 

The motor on test is that marked 3. It is shown as com- 
pound wound, but may, of course, be shunt or series as well. 
It will be seen that between each pair of large terminals, T, with 
the exception of the power-house pair, there is connected thearma- 
ture of one of the machines 1, 2, 5, and 4 through a single-pole 
switcb, a starting resistance, S, of about 50 ohms, suitably graded 
in about 12 steps, and an ammeter, A, in the case of 1 and 3, 
while in circuit with 2 and 4 there is no starting switch and 
resistance, but only a single-pole switch, on the opposite pole 
from that in serles with 1 and 3, and an ammeter, A. There 
is also a voltmeter, V, on each pair of terminals, coupled up in 
each case to be most suitable for the conditions—as motor or 
generator, that is to say—under which each machine will run, 
as will be evident from what follows. Further, the terminals 
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be got in the shunt circuit of the motor on test, rising in steps 
of about 20 ohms, which is found in practice to be sufficiently 
small. There is a similar arrangement in the case of 1, 2, and 
4, but the values of the resistance are R and 2 R ohms тев 

tively, R ohms being the resistances of the 110-volt coils of 1, 2, 
and 4. These coils are always excited through T, coupled to 
T,—that is, from the power house voltage, whatever it may 
happen to be. It may happen that the testing part of the 
power-house plant is running at some voltage other than 110, 
for tests in other parts of the works, and in that case this 
motor test might have to be run from this voltage also. 
Hence it may be necessary to excite coils 1, 2 and 4 from 
a voltage of from 200 to 250 or of from 400 to 500. In the 
former case, by sliding the short-clrcuiting rod out from the 
top terminal connected to R, but leaving the other two still 
short-circuited, R is put in series with the field coils, als- uf 
R ohms resistance, and hence there are still only abou: the 
proper volts on the coil, the rest being absorbed in R. 
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Similarly, if the power-house is working at the highest volts, 
it is only necessary to remove the short-circuiting rod altogether 
to get 5 R ohms in series with the R ohms of the coll, which 
will thus take only one-quarter of the total voltage, or again, 
about the right amount. It may also be necessary occasionally 
to use higher volts in the power-house if there happened to be 
on test four motors at once all of 15 b. h. p., as then the 9/4 
mains would not carry the requisite power at 110 volts. In 
that case, also, the resistances R and 2 R would come into use. 
All the apparatus shown in the diagram, and described above, 
including the carcases and ooils of 1, 2, and 4, is a permanent 
part of the works testing plant. The movable parts are only 
the motor on test, 3, and the armatures for 1, 2, and 4, which 
are in every case standard, and taken from stock as required. 
The method of using all this apparatus is the next thing to be 
considered. 

In cases where 3 is to work at the voltage available in the 
power-house, 1 and 2 are not used. The shunt of 5 is then 
excited from TI, and its armature circuit is coupled directly 
across to the power-house terminals; this completes the 
necessary connections. Load is put on 3 by bolting it to 4, 
and having in 4 an armature which will generate the same 
voltage as 3 is working from. The terminals of 4 can then be 
coupled up directly to the power-house terminals, and when 
the voltage of 4 is adjusted by means of its shunt resistance, it 
can be switched in to ran in parallel with the power-house 
generators. To vary the load in 3 is then simply a matter of 
adjusting the shunt current of 4, which is, of course, supplied 
from T,. It is here that the use of the one-ohm steps in W, is 
found for getting small variations in the load of 5. 


(To be continued.) 


SOME POINTS RELATING TO STORAGE BATTERIES 
AND BOOSTERS.* 
BY L. BROEKMAN, M.I ES. 


Omitting from this paper detailed reference to the gradual develop- 
ments which have taken place during the past in the art of producing 
reliable storage batteries, I address myself st once to such matters in 
connection with prn car cells, their fauction and management, as, 
I am pleased to believe, will prove of some practical interest, While 
naturally holding my own opinion as to the relative merits of different 
types and makes of accumulators, I shall endeavour to keep this in 
the background, and to steer clear of comparisons as much as possible. 
What are the features, mechanical and electrical, which come under 
review for stationary work, lighting, power, or both, when judging the 
rival qualifications of cells from various makers: (1) weight of elec- 
trodes ; (2) efficiency and permanence of contact between conducting frame 
and active mass; (3) how expansions and contraction of active material 
are provided for; (4) means adopted to equalise activity of plates in 
every part: (a) porosity and (b) open structure—7.¢., linked surfaces" 
versus separated surfaces,” owing to central web; (5) conductivity of 
framework, constant or diminishing ; (6) relative capacity and mean 
pressures at various rates of discharge; (7) emergenoy discharge 
permissible; (8) normal and maximum charging rates, mean and 
maximum pressures ; (9) volume of electrolyte and maximum density ; 
(10) method of mounting sections; (11) supervision required ; (12) 


price, 

Given the battery which comes out best on points allotted under 
the above headings, ite life, while retaining a high percentage of rated 
capacity will depend largely on an adequate relation between duties 
demanded and normal output of celle, ва well as on the intelligent 
observance of working directions. When, for example, a discharge to 
the full extent is taken from the cells daily in from three to six hours 
the active material will be in a soft state, and less adhesive, Sediment, 
therefore, is thrown down more freely, and replating becomes necessary 
sooner than when, under a less exacting régime, the new formation is 
allowed to assume a crystalline texture. ‘The battery, in effect, is too 
emall for its work. Far the better plan, both from technical and 
pecuniary points of view, is to provide for a margin in capacity on the 
safe side, a share of which is almost invariably claimed by after- 
thoughts and extensions without corresponding facility for increasing 
the battery output, On the other hand, accumulators worked regu- 
larly under normal conditions will be in a healthier condition, and give 
longer full service, thau others subjected to protracted periods of idle- 
ness, From the fact that most battery makers are prepared to enter. 
into contracts for upkeep at rates varying between 5 per cent. and 
10 per cent. per annum, according to size, service, and locality, it can 
be accepted that the average life of a set of plates is not less than six 
years if the value of renewal sections throughout be taken roughly at 
one half the original cost of the storage plant, and running expenses 
for periodical inspections be borne in mind. These inspections are to 
the best interests of both user and manufacturer, and of much greater 
importance than is usually realised. Interruptions, whether arising 
from wrong management or from normal wear, are forestalled, and any 
needful repairs can, as a rule, be so timed as to cause a minimum of 
discomfort. То the manufacturer, whose reputation ie at stake with 
every battery supplied, they afford opportunities to nip trouble in the 
bud. Even when no regular maintenanoe agreement has been entered 
into, such periodical inspections can, and should, be arranged for. 
Fair use” and proper attendance” remain mere figures of speech 


* Paper read before the Dublin Local Section of the Institution of 
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without some occasional check. The keeping of simple, but trutbful, 
daily and weekly records is a great help, and strongly te be reeom- 
mended, but to my mind there is nothing like the visit from the 
inspector—the more uncertain as to date the better—te keep things in 
ood order. . 
j The neglect, amounting to reckleseness, ander which some batteries 
are expected to thrive is astonishing. While at the makers works 
sorupulons care is taken to use the purest materials only, and ргесап- 
tions are exercised at every step and turn during manufacture to guard 
against possible contamination, free and easy methods are the rule 
rather than the exception once the cells have passed out of their hands, 
For the sake of saving on carriage, users often obtain acid of doubtfal 
quality from the nearest supplier, preliminary analysis being dispensed 
with, while water of any kind is considered suitable for making good 
evaporation. No battery maker would countenance such risks. Kven 
the beat soft well water undergoes changes periodically, and cannot te 
strictly relied upon; with rain-water everything depends on the 
district —where houses are in the vicinity of chemical works, or of the 
sea, the rain-water collected is decidedly unfit for use in a battery. 
Only pure distilled water (not condensed steam from boilers, hot-water 
pipes, etc.) is really safe for the purpose, and to grudge this relatively 
small expense is the worst possible economy in the long run. All acid 
should invariably be ordered from the battery firm. To discuss here 
the complex chemical changes and reactions which take place in a 
secondary cell during charge and discharge would occupy too much 
time. Mageificent text-books on the subject are available now, 
demonstrating that nearly all the difficulties of past years have yielded 
to research assisted by modern methods of electro-chemistry, and 
giving satisfactory explanations of many subtle and hitherto obscure 
phenomena. Limiting my remarks to the consideration of effects, 
produced or absent, according to the treatment of a battery by 
the user, one im point is to prevent the formation of white 
sulphate, PbSO;, as distinct from the ordinary sulphate of lead, 
PbSO,, which latter is the normal compound into which peroxide on 
the poeitives and finely divided lead on the negatives are converted 
during the discharge of a cell within the potential difference limits 
indicated by the makers. Below this safe point the action of the acid 
on the electrodes becomes greatly intensified, and continuing discharge 
habitually beyond it, or allowing plates in a discharged state to remain 
standing for any length of time in an attentuated solution, are the 
surest ways to produce white sulphate. When this forms between the 
metallic conductor and the active material, it praotioally insulates one 
from the other and lowers capacity. Being extremely difficult to 
reduce, and more bulky than the active material, it follows that 
enormous strains will be thrown on to the frames of the plates if there 
is insufficient free space to allow for the expansion of the active mass, 
If sulphating be taken in time, prolonged overcharging at half normal 
rate will improve matters, but on no account should such overcharges 
become an institution. Against doctoring the electrolyte by the 
addition of sulphate of potassium, sodium, or of caustic soda, users 
cannot be warned too strongly—this oaly leads to different and 
ineradicable trouble. Should any interruption occur in the course of 
the initial charge of a battery from a dry condition of the plates, 
notably during the first 20 houre—z.¢., before the specific gravity of 
the electrolyte has begun to rise sgein—the plates are particularly 
prone to become badly sulphated, and much trouble may result, Make 
sure, therefore, that the generating plant is in thorough working 
order before filling the cells with acid, and commencing a first charge. 
Prof, Ayrton, in one of his tests, has found that when the peroxide on 
the positives had fallen to 51 per cent, the oeil very rapidly loses ita 
E. M. F., which he attributed partly to the layer of sulphate excludiog 
the mass beneath from further participation in the discharge, and 


rtly to the appearance of peroxide on the negatives, Herr 
iebenow, on the other hand, has conolusively pore Pi 
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very simple means that the rapid drop of preasure wh 1 
mines the exhaustion pro. tem. of а cell on discharge is 
almost entirely due to want of free acid. By continually urging acid 
throngh the pores of the negatiyes on to the positives, thereby 
reinforcing diffusion while maintaining level and чеш he obtained 
nearly three times the normal capacity from the plates. During a rapid 
discharge, for instance, the SO, contained in the active material is 
used up at a much quicker rate than it can be replaced from the 
surrounding electrolyte. Hence the fall in preasure 1s sharp under 
continuous load; also, the recuperative effect is very marked when 
the current is interrupted, and the deficiency 1s made good by 
diffusion. EN 

Coming, now, to the abnormal rise in potanta, difference towards 
the end of a full charge, and the fugitive high voltage given by cells 
immediately on breaking the charging circuit, commonly called *' gas 
effect,” this has been found to be due to the presenoe of unstable 
products, such as ozone and pereulphuric acid, which only make their 
appearance to be desomposed at once, This high voltage, unforta- 
nately, is quite short-lived, and available only when a discharge is 
taken immediately on switching off the charging current, An instence 
when that effect can be taken advantage of to the best purpose occurs 
when a battery is operated through a reversible booster, ssy on a tram- 
way system, which, as a rule, provides frequent and marked positive 
and negative fluctuations. Under such conditions the watt-hour 
efficiency of batteries has been proved as high as 80 per cent. While 
on the subject of charging, I will briefly refer to the two principal 
methods employed: (1) with constant current ; (2) with oonstant 
voltage. The former is almost invariable practice in the United 
Kingdom, while the latter is generally adopted in France. In point 
of time, for a complete charge, there is little to choose between the two, 
Applying constant current at normal rate takes about eight hours to 
fila battery. If charged with constant voltage, as much as 50 per 
cent, of the total charge is effected daring the first hour, 75 per oent. 
after two hours, and 83 per cent. after three hours, but then the 
current is cut down very low, and it takes а long time to complete the 
remaining 17 per cent, With the constant-curreat method the best 
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charging rate to adopt is at or near the normal indicated by the 
makers. The effect on the electrolyte, without being violent, is 
sufficient to promote a healthy action and uniform density, enabling 
reliable hydrometer and voltmeter readings to be taken, useless and 
harmful overcharging to be avoided, Overcharging frequently goes 
hand in hand with a low charging rate. Ten per cent. excess in 
ampere-hours over previous discharge, both operations metered for 
choice, is quite enough under ordinary circumstances, the charge being 
pushed on to a milky state of the acid, say, once every week or fort- 
night, and then continued for a length of time according to the depth 
of cells in use, Habitual overcharging is wastefal and decidedly detri- 
mental, tending to cause excessive formation, to unduly increase 
sediment and thus to shorten the usefal service of the plates, besides 

ving rise to violent spraying with its attendant evils if a high rate 

e maintained. When overcharging at а low rate is practised, the 
case is perhape worse, because no outward manifestation takes place ; 
formation of spongy lead on the negative plates then becomes the 
immediate trouble, bringing complication in its train. 

In some castles and country houses, inhabited at long intervals 
only and then merely for brief spells, batteries are worn out . 
tically by charging alone, An occasional artificial discharge, working 
the cells through the entire cycle and forming a fresh surface, would do 
them all the good in the world. Prior to any prolonged period of 
disuse it is essential to give an abundant charge to the battery, so as, 
t.a., to provide the conducting framework of the positives with an 
unbroken film of peroxide, thereby reducing local action to a 
minimum. This film ceases to be protective if even a short discharge 
be taken from the cells subeequently—it is, therefore, best under the 
circumstances to disconnect the leads at the battery i imme- 
Giately the charge has been completed. To remove the acid from the 
cells, after due preparation of ерк is unquestionably the safest plan 
of all to adopt in such cases, but this needs care and entails some trouble; 
moreover, the battery cannot then be made available on a surprise visit. 
On discharge the capacity depends on the rate at which current is 
taken from the celle, so, for instance, in a well-constructed a- 
lator the yield of ampere-hours Jobtainable at the one-hour rate is 
approximately doubled if the discharge be spread over nine hours. 
Some of the following rough battery date may be found useful on 
occasions: Oelle in boxes—weight in pounds, about one-half of 
ampere-hours at maximum capacity ; space occupied—cells erected all 
on one level with narrow gangways, equals about 5 square feet per 
kilowatt-hour at maximum capacity; price, £4 per kilowatt-hour at 
maximum capacity. When glass boxes are used, '' bolted " connections 
between oells have the preference to '' lead-burned ” joints, as the heat 
of the soldering jet, unless very carefully applied, is liable to crack 
the glasses; besides nursing, repairs and cleaning are rendered much 
easier with the former. ts and nuts must, however, be encased in 
non-oorrodible metal, so as to afford thorough protection against asid 
spray. Ia determining the capacity of a battery for a given installa- 
tion output of dynamo, parallel running, frequency of recharging, and 
probable extensions are factors to bear in mind besides the actually 
expected current consumption. A rule adopted by some firms, and 
said to work well, is that a battery for a private residence, capable of 
lighting continuously du three hours the total number of lamps 
installed, will deal comfortably with the average Saturday to Monday 
load, and last through a third night in winter ata pinch. This may 
be so, but it can only serve as a very general guide, An adequate 
reserve on emergency, when all lamps in the house may be turned on 
simultaneously, should never be encroached upon, which implies that 
1°9 volts per cell must be regarded as the potential difforence limit on 
low discharge for regular use, 

The site of the accumulator house as regards accessibility, length of 
mains, and well-being ot the battery is the next important оопеійега- 
tion. Immediate proximity to stables or manure heaps has been 
shown to be detrimental to the life of cells on account of ammonia 
troubles. Mr. Vicarey read a most interesting paper on this subject 
recently before the Faraday Society, and I feel convinced that there is 
a great deal in his contentions, Vitrified brick laid on concrete aud 
grouted with pitch makes a good battery-room floor, which should have 
& suitable slope for drainage. A natural draught from openings near 
the floor at one end and exits near the top at the other will usually 
рее adequate ventilation to free the room from acid spray, and to 

eep down temperature; for large batteries, heavily worked, it may 
be necessary to supplement this by & fan. Protect the battery from 
direct sun rays, but give the attendant the benefit of good deg res 
plenty of artificial light, especially portable hand lamps. ater 
supply should be laid on and в sink fixed in the battery-room ; space 
for a small desk for writing up and preserving records it is advisable 
to provide in the engine-house, Except in very much exposed localities, 
it is scarcely necessary to hest the battery-room during our mild 
winters ; low temperature merely limits the capacity for the time 
being, but does no harm whatever to the cells. Let the cells be 
arranged all on one level if possible, with gangways at least wide 
enough to admit passing a carboy basket along. With glass boxes 
double tiers are admissible, but A rena is тим ры 5 
cells beyond easy inspection handling ; ample head room 
should allowed above the oells, For battery preseure кч 
250 volte the modern practice of double insulation—stands from 
and oells from stands—has effected a great reduction in the number of 
weak celle, Coming to accessories, trays filled with sawdust or sand are 
‘better for glass boxes than lead discs, as the latter do not evenly 
support the weight of the element.  Hydrometers should read iu 
‘single degrees on an open scale, It is best not to allow them to remain 
in the cells, where they are liable to become sticky and grimy after 
short while, rendering them unfit for taking accurate readings. 
Oell-testing voltmeters of the cheap variety commonly met with are 
more or less a snare; almost any can be obtained with 
them according to the position in whish they are held, their accuracy, 
moreover, being influenced by the number of times the instruments 
have been dropped. А neat and safe way of using a better class 


pres voltmeter with central zero, the needle in a 
orizonts] plane, is to attach the instrument to a short board, the 
lower side of which is provided with lead contact studs. By placing 
this board acroes the equalising bars of a oell, a slight pressure down- 
wards will secure a reliable reading, which can be marked down at 
once on the note pad at the side, e time-honoured arrangement of 
hand regulating cell switches, with its shortcomings, atill does duty in 
nearly all private house installations, and automatic switchgear for the 
both by reason of greater cost and complication, has been 
ied in isolated instances only. 
hen current to the lamps is invariably supplied from the battery 
alone, overcharging of end cells can be easily avoided. Not so when 
the dynamo is созаи of the lights while charging the battery 
at the same time. out adequate supervision some end cells then 
are liable to receive considerably more than their share of charge, 
while, if the outside load be heavy, the body of the battery maz Ды 
kept short of current, possibly have to discharge occasionally. i 
destroys uniformity if it hae not worse effects. er capacity cells 
for regulators are „ to keep down charging rate 
per positive plate, or peralleling several end cells on oharge by means 
of a suitable switch to reduce their number, and the g rate for 
the regulators is equally effective. Counter E. M. F. in one of 
the supply leads is another remedy, and a good one, yet rarely 
adopted. For any fair-sized installation, say of 500 lighte and 
wards, the additional cost of a semi-automatic reversible booster in 
bearing in mind that the number 
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or oil engine-driven dynamo varies consides- 
ably so that the ons are reproduced in the lights, floating a 
battery across the line hae the desired steadying effect. To that end 
set the cell switch for the correct line pressure, eig. the dynamo 
to give about 2 per cent. higher voltage as a mean, Of oourse, the 
cells must not be switched in parallel until the generating plant has 
settled down to its work at that pressure; this is а convenient way of 
husbanding the capacity of a battery for long runs, To obviate the 
necessity for a large number of leads with cell switehes for high-voltage 
batteries, some ingenious devices have been described. One means is 
to connect every fourth cell at the right-hand end of the battery to a 
main cell switch, and to use the first three cells at the lefs-hand end 
for connection consecutively to an auxiliary ting switch, the 
two switches interlocked. The saving in 1 is obvious. One 
difficulty, however, is to guard ageinst charging certain cells in the 
reverse direction if the number of cells in the charge oirouit happen 
to be less than thet discharging at the tims, 

The practice of starting internal-combuetion engines by running the 
dynamo as a motor off the battery should be discouraged. Without 
special gear this pute an exceedingly heavy strain on the cells at a 
time when they are least able to bear it—visz., as а rule, when they 
are low down in the morning after a night'srun, Two smaller batteries 
in риа versus one large single ,set—the drawbacks to parallel 
working far outweigh the almost solitary advantage of having one 
battery available for use while the other is being cleaned or under 
repairs, Two full-sized batteries by all means, operated turn and turn 
about; this promotes a good crystalline formation, and resulte in 
higher capacity and longer life, but no parallel working if it can be 
avoided. In modern celis, moreover, so much free space is provided 
for sediment that the neeessity for ite removal does nob arise until the 
plates are worn out, The removal of sediment from older-form cells 
is best entrusted to the makers, аз they keep a staff experienced im 
that work, and because much damage may be done by neglecting the 
necessary precautions, Great care is required during the removal of 
the plates from the electrolyte, as the negatives oxidise quickly, heat 
up and shrink when exposed to the atmosphere ; it is important, there- 
fore, to prevent their becoming dry. Failure to obviate this will not 
only entail a subsequent full deoxidising charge of about 40 hours 
before the cell will give capacity again, but in shrinking the active 
material is liable to lose contact with the conducting framework, and 
to seriously impair the capacity of the negatives. For the removal of 
a few defective plates only in several groups utilise the god plates of 
one or more of these, putting entirely new groupe into the latter cells, 
Old and new plates mixed in the same group do not divide the work 
equally between themselves, and then discharge into one another after 
the circuit has been disconnected. Such groups invariably go to pieces 
in a comparatively short time, Sometimes one single cell alone gives 
trouble in a battery, and on renewal of the plate section the апага 
arises how to give the long initial charge without greatly over Bi 
the entire set of oells in the absence of a milkin ter. | 
difficulty is 5 m aig dens makers to ud the ra 
seotion fally formed and c negative p being packed in 
wet sawdust. When put into circuit duri hanes weer this 
will onl o 40 cons ap Wi the 
other oells; until it does so it must, of course, be cut out during 


arge. 

Celluloid or kindred substances are undesirable materials to employ 
in connection with icio a cells, whether in the form of conteining 
boxee, separators, or envelopes, Their behaviour is uncertain ; notebly 
in proximity to the positive element the tendency of celluloid is 
towards decomposition, and the eventual formation of sulphate. At 
one time xylonite was much used for fork separators, being cheaper 
than ebonite, but, besides obstructing the view between the plates, forks 
are liable to twist, and to defeat their object ; henoe they have been 
almost entirely superseded by glass tube or glaes rod "ice in 

tationary batteries. The introduction by the Ohloride Company ot 


844 THE ELECTRICAL ENGINEER, DECEMBER 15, 1905 


board diaph separators, acting as a complete screen between plates 
of opposite polarity, marke, I consider, a most important step in the 
right direction. By rendering it impossible for any treeing to occur, 
scale or foreign substances to become lodged in the open spaces between 
plates, the liability of indivi jual cells falling below par is practically 
excluded. No farther need to peer into cells proepesting for possible 
shorts ; the certainty that, by reason of the efficient protection of elec- 
trodes, excrescences, if any, cannot develop and do mischief renders 
supervision veryeasy. To keep the cells clean, acid level and density 
right is really all the attendant has to do in the battery-room, An 
additional advantege of diaphragm zeparstors is that by holding up 
the voltage, they raise tbe useful capacity of celle. This effect is 
readily verified by exchanging forks or glass tubes for board separators 
in any cell of low capacity the plates of which are, however, 
pier en d in good condition; after only a few weeks' regular use 
this cell will have redeemed its character completely—very likely will 
have become the strongest one in the whole set, Electrolyte liberal in 
volume and of 1215 maximum density only is used, and as no 
attendant troubles from carbonisation of the wood ог auy other 
causes have been experiencel in the course of clore on five years 
continuous employment under all conditions of work board separators 
have fairl the period of probation. 

The field for the use of accumulators is constantly and rapidly 
widening, but by far the moet important developments to record in 
the application of electrical storege are those in ite relation to power 

. Splendid work is being done in that department, and taking 
into consideration the large scope for batteries operating on variable 
loads with every prospect of thoroughly sound resulte, both from 
technical and balance-sheet points of view, the outlook is the very best. 
I have heard it stated over and over again that accumulators for 

wer work have proved anything but successful in the psst. Why? 
use pressure regalation was exceedingly troublesome for one thiog, 
but principally because in slmost every single instance batteries were 
over-discharged day after day, and were then left standing in a run- 
down condition. Mr, Wordingham on one occasion summed up the 
situation neatly thus: Batteries are so useful during light load, and 
again during heavy load, that the difficulty is to find time for chargiog 
them.” That’s it. Moreover, it must be plein that a heavy load will 
be far more tryiog to the cells when near the limit of their useful 
capacity than when they are fully charged. Not only were these 
obstacles to succesful application cleared away for good with the intro- 
duction of the reversible booster, but much smaller batteries now are 
rfeotly «quel to the same service in which large batteries were ruined 
ormerly. Ав a ma'ter of fact, for rapid and frequent fluctuations, 
fairly continuous throughout any given period—now 200 per cent. 
above mean value, now down to zero—capacity is not essential, but 
robust plates able to withstand without detriment rapid charges at 
excessive rates, and to furnish the momentary peak discharges, what. 
ever these may happen to amount to, Capacity, of course, is needed 
to do justice to rectangular peaks, to supply current for overtime work 
or week-end repairs (the generating plant shut down to save boiler and 
engine houre), and last, but not least, to constitute an unfailing stand-by 
in case of breakdown of the power supply when the battery takes 
up the whole load instantly, and keeps matters going until the defect 
has been remedied. With penalties for default on some tramways of 
£7 per minute, the value of this capacity, usually one hour at full 
load, can be readily figured out; in large manufacturing concerns the 
loss in wages and work through an hour’s stoppsge may be even more 
serious, Iu case of fire at night the battery will light the premises, 
supply current for running cars out of sheds, and be the means of 
siving valuable property generally. Then take the advantages from a 
battery. booster equipment to a combined inoandercent lightiog and 
power circuit through constant pres: ure— f. e., ateady light from lamps 
and uniform speed of motors, favcuring best quality of work and highest 
output from tools or machines. One initial difficulty is met with in 
arriving at а true appreciation as to the character of load in а given 
industrial concern. The inefficiency of mechanical transmission by 
line shefting, gearing, and belts puts a fictitious value on the mean 
load factor, raising this frequently by 50 per cent, or more. Apparently, 
therefore, the load is fairly steady, and the engine diagram will prove 
economical working, But substitute electric motors, direct-coupled to 
heavy machinery, and driving short lengths of countershafting, pre- 
ferably provided with ball or roller bearings, to which lighter toole are 
belted in groups, and the maximum demand will probably be 60 t» 
70 per cent. of the engine ontput, with a mean load factor in the 
neighbourhood of 40 per cent, Hence, with jadicious application of 
battery and booster to take care of all flactuations, a considerably 
smaller number of engine units need be run, or, conversely, ех eusions 
on a large scale can be effected in the works without ent iliog additions 
to the existing generatiog plant, or drawing on the reserve equipment. 
The economies in power production costs, wear and tear, eto., are 
manifest, 

As regard first ocst of installation, that of a battery, booster, and 
controlling appara:us is less than one half of the capital outlay caused 
by the provision of boilers, engines, eto., for equal service, while a 
covering rate to allow for upkeep is 6 to 8 per cent. The various types 
of boosters used with batteries, both for charge and discharge, may be 
classed as follows: constant-current booster — non · reversible; diffe- 
rential boosters — reversible, balanced currents; Highfield boosters— 
reversible, balanoed voltsges; solenoid controlled boostera—reversible, 
shunt field rheostat; carbon pillar booster—reversible, Wheatstone 
bridge principle. 

Constant - Current Boosters.—These are specially suited to mille, 
factories, residences, etc., where the motor load is of moderate value, 
one generator having to deal both with incandescent lighting and 
power. In the ordinary way the switching on and off of motors will 
cause irritating pulsations in the lights, which the constant current 
booster and battery prevent, the regulation being so olose that the 
lighting voltsge can be maintained within 2 per cent. The general 
arrangement is to connect all motors across one set of bus bars and 


all lights across another, the negative bus bar being continuous, aud 
common to both sets of positive bars. The generator is then connected 
aoross the lighting 'bus bars, the battery across the motor ditto, positive 
lighting and positive motor bars being j»ined through the booster. 
‘Lhie latter ie provided with shunt and series coils so proportioned as 
to keep the load on the generator conatant—viz., a definite valne for 
lighting, and the mean only of the motor load, Any exsess demand 
for power above the average is supplied from the battery, while during 
periods of low motor load the cells a'e charged automatically. More- 
over, by installiog end ce'ls and switches for hand regulation, aud 
making provision for cutting out the booster and directly connecting 
positive motor bars to lightiog bars, the battery is placed across the 
entire system for use either alone or in parallel with tho generator. 

Differential Boosters, —Probably the first reversible machine ever put 
to work was that known ss up and down dynamo,” invented by Mr. 
W. A. Ohamen, and which represents the fundamept4l principle of 
all diff.rential types. The booster armature was placed in series 
with the battery, the field being excited by meant of a shunt and a 
series coil. The shunt coil was excited off the line and gave excitation 
in the charge direction, regulation being effected by a rheostat. The 
series coil carrie] the whole line current, or a shuntei portion thereof, 
aud was sufficiently powerful to overcome the shunt oil, and to furnish 
the requisite boost oa dissharge in addition. As during succseding 
years an increasing demand for traction boosters are s9, modificationa 
of, and improvements op, the above princinle were devised by several 
inventors. The shuat coil was excited off the battery, makiog the 
machine more automatic, but the ех itation has still to be varied 
according to the state of charge of the battery. An armature reaction 
coil came iato use, and an exciter was added to carry the differential 
coils, and its polerity was reversed according to the line load. Running 
at а pressure up to 100 volts, and being connected straight across the 
booster shunt coil (the booster a simple shunt machiae) better efficiency 
resulted, but also increased magnetic leg due to the necessary double 
reversal. 

Highfield Boosters —Tho best knowa type in the United Kingiom 
is the Aighfield automatic reversible booster, invented by Mr. J. 8, 
Highfield. The principle of this machine is based on the battery 
volts rising duriog charge and falling during discharge. If, therefore, 
а constant pressure be arraoged to oppose the varying voltage, 
and the field winding of the booster be placed in this circuit, it follows 
that the flow of current in one direction or the other, and the con- 
sequent reversil of the boost»r's polarity, is made directly dependent 
on the battery characteristic, Id this way both the degree and the 
direction of the booster's activity are controlled by the difference 
between two vo:tsges, one fixed, the other varyiog—which method at 
once appeals by reason of its simplicity and obvious efficiency. Motor, 
booster, and exciter are rigidly coupled together, the booster arma- 
ture connected in series with the battery. The small shuut-wouud 
exciter is regulated by a rheostat, aud its desigu provides that ite 
pressure is not materially affected by variation in load or slight changes 
in speed. Oonneoted through the booster shunt coil across the poles 
of the battery, and in opposition to them, the exciter it now eet to 
give the line pressure. The booster then acts as described, а series 
coil excited off the line, and therefore in sympathy, giving correspond- 
ing boost on discharge, and compensating for s changes of motor 
and differences in exciter preeeure when varying from no load to fall 
losd. This series field is adjusted by а diverter switch. А sesond 
series coil in series with the armature accounts in either direction for 
armature reaction. Another Highfield machine, the semi-automatic, 
is specially well adapted to lighting systems, in connection with refuse 
destructors, and for euch uses generally where the flactuations are not 
sudden or violent, and the battery may be either charging or dis- 
charging continuously, or, perhaps, flat for a considerable time. 
These machines, automatic within given limits, depend in their action 
on the direction in which the current is pasied through the booster 
ehunt coil. By means of a rheostit the current in this coil can be 
varied to any desired extent, and the direction of it be reversed with- 
out breaking the field cironit. Series excitation, controlled by a 
diverter switch, ia provided ss ia the automatic sets. 

Solenoid Controlled Boosters,—la the solenoid-controlled booster 
the machine is shunt wound for ite maximum boost, excited off the 
line, a reversing and regulating shunt field rheostat dominating the 
field winding. The rheostat itself is controlled automatically by a 
solenoid, round which passes the whole line current. 

Carbon Pillar Machine.—The operation of the carbon pillar 
machine now introduced into this country depends upon the reversal 
of the booster field by the variation of resistance in a circuit connected 
upon the Wheatstone bridge principle. By the difference in mechanical 
pressure effected on two sets of columns, esch consisting of carbon 
dises, the resistance of the circuit and thereby the direction of the 
current are changed. The fields of exciter aud booster correspond to 
the galvanometer circuit of the Wheatetone bridge. A bar for varying 
the pressure upon the carbon columns is pivoted at the centre, one 
end being palled down by a solenoid in the main circuit, counterbalanced 
by the tension of a spring at the other end. To accelerate the speed 
of reversal, the exciting value can be made three times as great as is 
required, These machines are particularly suited to deal with very 
violent snd rapid losd variations, and by their us» the generstor 
output can be maintained constant to within 2) per cent., provided 
the battery is proportioned to supply the peaks, aud to absorb the 
average load as charge when the line demand is zero. This careful 
proportioning of the load between generator and battery ie the crux of 
suc3essfal working la the care of a railway load, for instance, it wilt 
be preferable to allow of & varistion in the generator output 25 per 
cent, above and 25 per cent. below normal. By means of a regulator 
in the booster shunt coil the set may be given a 1 
ie, charging up to a certain amount only —and restricting discharge 
until the generator output has reached a predetermined maximum 
As regarde working methods, the directions given with Highfield 
machines are merely to the effect that the set is to be handled in 
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the same way as a generator, To parallel an automatic set, the 
exciter is Lrought to the ssme pressure as the line when the booster 
is switched in, To incresse load on generator, raise dynamo 
pressure and decrease exciter voltage. Reverse this process to obtain 
tbe opposite effect. The diverter is adjasted when the machine is 
installed, and will need no farther regulation unless the mean load is 
very largely increased, or when farther generating plant is added. 

In many combined lighting and traction stations it will be an 
advantage to have the battery and booster available on the lighting 
'bus bars. To that end, a double-pole throw-over switch provided 
"transfers battery and booster on the lighting system as a two-wire 
unit. For cases cf emergency—as, for instance, if the balancer breaks 
down—an additional single-pole switch is installed to connect neutral 
battery to neutral bus bar after the booster has been switched out. 
The factor of ssfety this arrargement gives amply justifies the small 
extra outlay for switchgear. That self contained accumulator cars for 
tramwey traction have not given better working results in the put is 
by no means due entirely, as alleged, to the excessive cost of upkeep, 
and to the weight of batteries constructed 10 and 15 years ago. There 
were numerous contributory causes. Given a Ё track, efficient 
motors, and gearing, and present-day traction cells having an output 
of nine watt-hours per pound at the five hours rate of discharge, and 
gue а different showing will be made, Line batteries at a distsuce 
com the power station are applied most successfully for maintaining 
the voltsge at its average, and for reducing the amount of copper 
necessary for trarsmiesion. The followiog comparison of actual work- 
ing results will demonstrate this. Transmission distance about 
71 miles, 550 volts, st power-house. 400 volts minimum on live. 
Oopper required without battery—350 amperes maximum transmitted ; 
track drop 78 volts, line drop 72 volts ; copper, 300,0001b. Ооррег as 
actually installed with battery—167 ampere msximum tranemitted ; 
track drop 37 volts, lire drop 113 volts; copper, 130 000lb. Thus 
effecting a saving of over £4,000 in first cost and of £200 in annual 
charges all told except copper depreciation, Not only are fewer 
generating units required, but, through the relief from fluctuations, 
wear and tear thereof are materially reduced, and a reserve provided in 
case of breakdown. | 

The use of storage batteries on elestric looomotives where an exp-sed 
conductor is inadmissible in mills, mines, and for shunting purposes 
on railways is considerably on the increase, Particulars were forth- 
coming recently of two accumulator locomotives supplied for service on 
the Great Northern and Piccadilly Electric Railway in London: Total 
weight, 66 tons, of which 31 tons battery ; equipment, two motors, each 
20 h.p. normal, 85 h.p. maximum ; 80 cells, 180 amperes normal, 
800 amperes maximum ; speed, seven to nine miles per hour while hauling 
a load of 60 tons on the level. Figuring the power provided on the 
basis of 100 watt- hours per ton-mile, this will admit of two miles con- 
tinuous haulage of foll load with one complete charge of the battery. 
As usual in the “straight storsge system, facilities sre provided for 
recharging the cells during intervals when the locomotive is standing 
by means of conveniently located chargiog plugs. In the mixed 
system—i.¢., battery operating only when trolley or third rail are 
precluded—the oells are generally recharged by direct transmisrion, 
and a relative small battery as a rule does duty. 

The task imposed on accumulator makers to produce a battery 
capable of successfully withstanding the exigencies of use on electro- 
mobile was not an easy one, seeing that light weight and small space 
to be taken up, apart from such amenities as vib:ation, wash of the 
electrolyte, and frequent (occasionally rough) handling were the con- 
ditions under which a large and lestipg output had to be given over a 
reasonably long period. The performance of 4,500 car miles com. 
pleted, full capacity, no repairs to plates, and still runniog. weight 
efficiency nine watt-hours per pound of complete cel], shows, however, 
that ers were equal to the situation, Again, much of the credit 
as regards uniform behaviour and reliability of cells for this service, as 
well as for ignition purposes, is due, I contend, t» protected electrodos ; 
internal shorts in completely enclosed celle, tightly packed and con. 
nected together, are especially trying. The usual number of cells 
employed for vehicle work is from 40 to dd, вэ as to be divisible iuto 
four groups and to admit being charged from а 110-volt circuit., The 
motor then is wound for 80 volte, Sixty watt.hours per 1,0001, te t al 
weight per mile is a fair average rate to use in computing the power t» 

opel а given vehicle. This rate is called wattage.” А bat! ey 

aving а weight efficiency of nine watt hours per pound would be able t» 

propel iteelf 150 miles with a wattege of 69. Should the same battery 

only 25 per «ent. of the total weight propelled, then it follows that 

it will run a 60-wattage oar one quarter of 150 miles — 371 miles. Oon- 

versely, if the miles ge be specifie] on one fall charge, взу 50 miles, 

then the proportion of battery weight to total weight is found. Ia 
this case 50: 160=4. 

For recharging batteries from alternating. current circuits, electroly tio 
rectifiers, called ''Nodon valves,” have proved very satisfactory, 
according to Mr. Ног:ое Boot’s experience ; also the cost of installation 
was £68 compared with £155 for a motor-generator of correspondir g 
cutput. Zinc and aluminium alloy plates, in lead cells, with a 
saturated solution of phosphate of ammonium make up the com- 
bination, Mercury aro rectifiers supplied for the same purpose posses s 
important featares to recommend them, such as small space occupied, 
low ccst, and the extreme ease of manipulation, Aleo the efficiency 
is remarkably high down to опе quarter load, Operating from s 
220-volt €0 cycle alternating-current circuit the efficiency саше out at 
over 76 per cent. from one quarter to full load at a direct-current 
voltsge averaging 80, and over 80 per cent. for direct-current voltage 
averaging 112. The wave form of current through the rectifiers is 
beneficial to the batteries inssmuch as mors time 1s given for chemical 
action, gassing is reduced, and the charge will be found more efficient 
than from a continuous current, 

Ic is by placing a modern standard cell side by aide with a production 
of the early daye that the true progress made in the construction 


of accumulators is best realised, Evolution has been slow, radical 


departure from established lines being, not without reason, distrusted 
by users, but for all that every single feature bears evidence of marked 
improvements tending collectively to ensure greater uniformity, wider 
working range, and longer life. These objects were one by one succese- 
fully attained, yet sutjeot still to the necessary careful daily attention 
being bestowed on the battery. The next step was to secure for the 
user absolute reliability and freedom from internal cell troubles with a 
minimum of supervision, aud efforts in that direction also have been 
completely rewarded, even beyond expectations. As I have endeavoured 
to show, mechanical protection of electrodes has brought with it a 
substantial increase in the watt and ampere hour output obtainable 
from a given depth of formation, a combination of benefits realised by 
simple means, and without either straining the capabilities of cells or 
enhaucirg their cost. This lates? advance jn accumulator practice 
iff-ctually r- moves the disadvantages of open spaces between plates, 
while retaining to the full extent their real objects—insulation, ample 
volume sn і free circulation cf electrolyte—and it is safe to predict that 
all who hsve had experience with the new method will insist on its 
application in every future instance. 


FORTHCOMING EVENTS. 


Fripay, Dec. 16. 

Eleotro-Harmonic Soolety.—At 8 p. m., smoking concert. 
Institution of Civil Eugineers (students Meeting). —At 8 p. m., 
Tests of Street Iliumination ia Westminster, by Mr. E. 
Menn, B Sc., Stud. Inst. O. E. Mr. E. W. Monkhouse, M. I. O. E., 

in the chair. 

Junior Iastitution of Engineers. —At 8 p.m., ‘Electric Mains 
for Power Transmission Work,” by Pref. John T. Morris, 
M.I.E E. (member). 

Physical Society.—7 to 10 p.m., Exhibition, Royal Oollege of 
Science, South Kensington, | 

North-East Coast Iostitution of Engineers and Shipbuilders.— 
At 7.50 p.m., g»ueral meetiog (at Newoastle-on-Tyne). 


SATURDAY Dec. 16. 
Junior Institution of Engineers.— At 10 a. m., visit to Messrs. 
Johuson and Phillips's works at Charlton. 
Iastitution of Electrical Engineers (Manchester Local Seotion). 
At 2 p. m., studente’ visit to generating station, 


Monpay, Dec, 18. 
Soolety of Arte,—At8 p.m., '' The Measurement of чеш 
Ourrents and Electric Waves,” by Dr. J. A. Fleming, D. So., F. R. B. 
(in continuation of previous courses on Electric Oscillations and 
Electric Waves” and on ''Hertzian Wave Telegraphy ). 


(Leoture IV.) 
TuzspAv, Dec. 19. 
Institution of Civil Engineors.—At 8 p.m., ''Heat Economy in 
Factories,” by Mr. Н. A. Mavor, M I. O. E. 


WEDNESDAY, Dec. 20. * 

Institution of Civil Enginoors.—At 2.30 p. m., studente’ vitit to 
inspeot the works in progress for the extension to Euston of the 
Ойу and South London Railway. 

Liverpool Engineering Society.—Ab8 p.m., '' Portland Cement," 
by Mr. H. K. G. Bamber, 

Royal Meteorlogical Society.—At 7.50 p.m., papers оп Kite 
Observations trom a Trawler in the North Sea,” by Mr. Gecrge 
C. Simpson, B. So., F. R. Met. S.; '' Investigation of the Upper 
Air in the West Iadies by Means of Kites, by Mr. О. J. P. Cave, 
F. R. Met. S., and Mr. W. H. Dines, F.R.S.: Temperature 
Observatioas during tho Partial Solar Eslipse, Aug. 50, 1905,” 
by Mr. W. Н. Dines, F. RS.; Comparison between Glaisher's 
Factors ard Ferrel’s Psychrometric Formula, by Mr. J. R. 
Sutton, M.A, F.R.Met.S. ;''A Rapid Method of Finding the 
Elastic Force of Aqueous Vapour, eto., from Dry and Wet Bulb 
Thermometer Readioge,” by Mr. John Ball, Ph. D, A. M. I. O. E. 


Soolety of Arts. — At 8 p. m., The Aerograph Method of Distribut- 
ing Colour, by Mr. Oharles L. Burdick. 


FRI DAT. Drc. 28. 
Institution of Electrical Engineers (Manchester Local 
Section).—At 7.50 p.m., ''The Electric] Equipment of Aut»- 
mobiles," by Mr. J. O. Ward, 


THE ELECTRICAL ENGINEERS, RE. (VOLS). 


Orders for week ending Dec. 23. 


Monpay, Drc. 18. —'' A” Ооу. —Бзогоіб drill, 6 p.m. 
Technical instruction, 7 p.m. 


Turspay, рес. 19.—'' B" Ooy.—Technical instruction, 7 p.m. 
Medical inspection, recruits, 7 p.m. 


WEDNESDAY, Dec. 20.— А Badge" examination. 
Tuurspay, Dec, 21.— O” Ooy.—Techn‘oal instraotion, 7 p.m. 
Fripay, Dec, 22.—'' D" Ooy.—Technical instruction, 7 p.m. 


Head quirt us will be olored from 11 p.m. on Friday, Deo. 22, 1905, 
until 10 a.m. on Monday, Jan. 1, 1906. 
J. Н. 8. PnuiLLIPS, Captain E. K., 
for O. O. E. E. R. E. (Vols.). 
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THE LONDON COUNTY COUNCIL POWER BILL. 


At last Tuesday's meeting of the London County Council 
a resolution was passed which authorises an application to 
Parliament whicb, if successful, will place in the hands of 
the Council the responsibility for the supply of electricity 
in bulk throughout Greater London. The scheme involved 
is described in outline in the report of the Highways Com- 
mittee, which we reproduce in full elsewhere in this issue. 
We also give the report of the Finance Committee with 
ite guarded conclusion. The question of municipal trading 
is one on which we have decided views, and on which we 
differ considerably from the present attitude of the Pro- 
gressive majority of the Council. For example, we strongly 
disapprove of the Council undertaking the steamboat service 
on the Thames, and we consider that the failure of this 
service from a financial point of view was only too assured 
from the first. Other attempts have been made to render 
a remunerative service, and the records clearly showed 
that the limited length of season and, to use an electrical 
expression, the poor load factor did not allow of a steam- 
boat service paying on the Thames. In the present instance, 
however, we have to express our agreement with the 
County Counoil’s Power Bill, and think it well to give 
the reasons, In the first place, the Council is the 
financial agent of the local authorities owning electric supply 
undertakings within its area, and has thus evidence at 
its disposal that the artificlal boundaries between the 
various metropolitan boroughs do not conduce to economy 
in supply. Again, looking forward to the time when the 
provisional orders held by the existing electric lighting 
companies will terminate, the Council will then be called 
upon to finance the undertakings if purchased by the 
local authorities under the Electric Lighting Acte They 
are hence directly interested in the fact that develop- 
ments in electric supply are now rendering the works 
purchasable by any one authority incomplete in them 
selves. For instance, it is absolutely certain that the 
largest number of local authorities will at the date in 
question be able to purchase distributing syatems only. 
The few remaining authorities would be able to purchase 
not only the distributing systems within their areas, but 
also generating stations of a magnitude which would be 
many times too large for the districts in which they are 
situated. It is obvious, then, that electrical progress has 
so modified the conditions of supply from those presupposed 
when the Electric Lighting Acts of 1882 and 1888 were 
drafted, that the purchase clauses in these Acts are almost 
nullified. The spirit of the clauses would, however, be met 
if the County Council were to be made the purchasing 
authority for the (present) bulk supply stations. If 
this course is to be adopted, it seems also reason- 
sble that the Council should be allowed st once to give 
that bulk supply which is required for cheap power dis- 
tribution within the London area. There may still be a 
few expert station engineers who claim that such a balk 
supply is not needed, and that they with their smaller 
stations can produce electricity at as cheap a rate as that at 
which electricity can be supplied to them from a very 
much larger station on the banks of the Thames. 
We are afraid, however, that their opinions must give 
way to the verdict of the two committees (the 
House of Lorde Committee and the House of Commons 
Committee) who considered the Power Bills last year, 
and recommended that the Administrative County of 
London Power Bill should be passed. It seems to us 
that thie verdict, which by a few hours only did not 
become law, should also reassure the Moderate party on 
the London County Council and the Finance Committee 
as to the financial prospects of the scheme, It will be 
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urged by some that the risk is one which, while a fit 
subject for private enterprise, should not be borne by 
the London ratepayers. This risk, as far as the local 
supply undertakings is concerned, is already borne by 
the London ratepayers. Again, it will be said that while 
the undertaking might be successful under the able 
guidance of Mr. C. H. Merz and his business friends 
from the North, it would be a financial failure like 
the Thames steamboat service if placed in the hands of 
a London County Council committee and the London 
County Council staff. The only reliable answer to this 
argument is the test of time, but a few figures, which, 
while not strictly comparable, are at least of interest, may 
give reason for our approval to the London County Council 
scheme. There is in the West of London a large tramway 
undertaking organised by Sir Clifton Robinson, whom 
we consider second to none in tramway organisation. From 
the figures given in Garcke’s Manual“ for 1905, the London 
United Tramways undertaking had at the beginning of 1904 
£1,890,063 of isaued capital. They had also £1,031,000 of 
debentures, so that the undertaking, consisting then of 
some 37 miles of route, of which 354 were electrified, had 
to pay interest on £2,921,063. This is equivalent to £78,676 
per route mile. The system of electric traction employed 
by the company is the overhead trolley. In conjunction 
with these figures we would take those for the London 
County Council system for conduit tramways from the 
same volume and for the year ending March 31,1904. For 
the tramways south of the Thames the Council had then 
spent £1,048,612 on electrical equipment, while the horse 
and cable systems purchased by the Council stood on their 
books at £1,075,617. This expenditure, amounting in all to 
£2,124,229, was represented by 43 milesof electrified line and 
averages £49,400 per mile of route. Wedo not pretend that 
these figures are comparable without making considerable 
adjustments which it is difficult to do in the space at our dis- 
posal at present. Allowing liberally for these adjust ments we 
think it only fair to conclude that the Highways Com- 
mittee, with the able assistance of their officials (Mesare. 
M. Fitzmaurice, A. L. C. Fell and J. H. Rider) have 
proved that municipal tramway undertakings can be quite 
as economically installed and worked as company tram- 
ways. It remains to be noted that the Highways Com- 
mittee have ab present the charge over the scheme for 
bulk supply, for which powers are to be sought in the 
next parliamentary session. 


CORRESPONDENCE. 


(«Опе man’s word is no man's word, 
Justice needs that both be heard.” 


PERMEABILITY OF IRON. 


SIR, —I have often had difficulty in collecting ideas as 
to what actually happens in the case of a piece of iron 
placed in a field of magnetic force, H. Perhaps the follow- 
log will be useful to some of your readers. 

It is accepted that a piece of iron is composed of 
molecules which are themselves small magnets or seats of 
magnetic force which is always of the same amount whatever 
state the iron is in, although when the iron is unmagnetised 
these molecules are so arranged among themselves that 
they neutralise each other’s action. Now, when the iron 
is placed in a field of force, this field produces a righting 
action on the molecules, causing them to set themselves 
more or less in the direction of the applied force. The 
result is that the force due to the molecules (each one of 
which has its own definite field) intensifies or adds to the 
applied force so far as points inside the iron are concerned. 

hen, however, we consider points outside the bar, it is 
seen that as the lines emerge and turn back to complete 
their ciroult through the Seeking end, the result is that 


everywhere there actually exists & field which is the 
resultant of two fields, one due to the applied force, and 
the other the force due to the constituent molecules. 

Now, since outside the iron the two sets of forces are 
more or less in opposition, the result is a distorted 
weakened field, whilst inside the iron, where the fields are 
in the same direction, the resultant is a strengthened field. 
Hence it would appear better to say, not that iron has a 
great permeability for lines of magnetic force in the sense that it 
collects them together into itself, but rather that the intensified 
field inside the iron, and the weakened field outside, is due 
solely to the reaction of the field due to the constituent 
molecules on the original field. 

Again, considering the statement that a magnet exerts a 
demagnetising effect on itself. In measuring permeability, 
the specimen is always placed to form part of a closed 
magnetic circuit, and then a certain definite value of H 
applied produces at any point of the bar a definite value of B. 
Now in the case considered of a bar of iron in a field, H, 
there is produced а value of B in the middle which is 
about the same as that which would be observed in a 
permeability test on the iron. Near the ends, however, 
the value of B is less than this amount by a quantity 
depending on the leakage of lines from points on the sides. 
This corresponds to saying that the value of B near tho 
ends is less than that which would be observed in the same 
iron due to the same value of H in a permeability test ; 
or, in other words, the value of B actually observed near 
the ends is that corresponding to а smaller value of Н. 
Hence near the ends there is a tendency to demagnetize 
the iron produced by the ends, — Yours, etc., 

THOS. F. WALL, 
Karlsruhe, Germany, November, 1905. 


ANSWER TO QUESTION No. 820, 


Sır, —I see in your correspondence columns in the current 
issue that Mr. P. Weil has written objecting to a statement 
I made in my answer to Qaestion No. 820 in the issue for 
Nov. 10. Below is the particular portion of the query under 
consideration : 

“ Does not the above point to the suggestion that if two 
motors of similar amperage give same torque, but that one 
has lower power factor than the other, the lower power 
factor one is cheaper to run from consumer's standpoint ?” 

I think it will be seen that this is all a question of 
efficiency, for supposing the amperes and volts the same in 
both cases, as is stated, it is quite a possibility for one 
motor to have a certain power factor and a certain efficiency 
and for another motor differently designed to have a slightly 
lower power factor but a better all-round efficiency. I think 
this should make the matter clearer. I now quote the part 
of my answer objected to: 

' Of course, if two motors can be found to do the same 
work, taking the same current at the same pressure, one 
having a lower power factor than the other, from the con- 
sumer's point of view it is advisable to use the one with the 
lower power factor, but it will be found that in reality 
there is very little to be made out of it this way, and it 
would be well to see that really you are improving the 
efficiency." 

I think my present fuller explanation of my ideas should 
show that my former statement was perfectly correct, and 
in it I intended to imply what I still think, that there is 
not likely to be much gained by using a motor of lower 
power factor, if any, but still it is quite a possibility.— 
Yours, eto., ERNEST R. ALEXANDER. 


BRAZING CAST IRON. 


SIR, Could you or any of your readers give me any 
information as to the flax and spelter used for brazing 
cast iron, and, also, if a patent, where I can obtain them 
If you can give me any information I shall feel greatly 
indebted to you.— Yours, eto. J. E. H. 

Pretoria. 


KNIFE SwITcHEs.—Messrs. Ferranti Limited have sent us a 
catalogue of their single-pole double-throw quick-break knife switches 
for currente up to 2800 amperes, aleo a list of their oopis pola single- 
throw quick-break knife switches for currents up to 1,000 amperes, 
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GLOVER'S HARDY PERENNIAL. 


The copy of Glover's almanac for 1906, just to hand, is 
quite a gleam of sunshine to lighten the fog which pervades 
London at the time of writing this. There is much more 
original matter in the daily lesflets than in previous issues, 
and we are pleased to see that a refreshing humour per- 
vades the bulk of the same. Take, for instance, the rules 
for laying electric cables which appear on the psge for 
Jan. 4—a date when even the most hardened “‘first-footer ” 
ie supposed to have regained his equilibrium : 


“Оа receiving a drum of cable at the station, have it 
lifted on to a lurry by means of a chain put round the 
cable itself. This fresco's the lead artistically.” 

“То unload the drum from a lurry—push it off. The 
makers like it. It is good for the drum.” 

" [n running off lead-covered cable, select a course with 
plenty of sharp stones spread about. Pat all the men on 
the end of the cable and drag it over the stones. If no 
stones are available, a heap of picke and shovels should be 
made. А live fire-devil will also be found useful.” 

“If possible put a kink in the cable—four navvles 
should be able to do this in less tban five minutes. 
Then straighten it out with a sledge-hammer and a plank.” 

" [n laying solid, after the cable is pulled into the trench, 
let the gang walk on it for at least five minutes.” 

“If a pilot is being laid with a feeder, pull the pilot in 
55 pull the feeder over it. This is good for the 
pilot." 

“If a paper cable is to be cut, wait till the rain comes 
on. Then tape up with pure rubber and forget—tbis 
checks anv tendency towards a too high insulation 
resistance.” | 


The note at the bottom of the psge that Glover 's make 


all : ypes of joint-boxes is a delicate hint that the above 
ru'es followed closely may lead to business. The sketch >f 
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prehistoriccable-layingise xoellent, aud the striking likenesses 
of members of G——’s staff must appeal to all. The new 
proverb that “section pillars save sleeping draughts” is 
the outcome of experience as to the worries of main 
enperintendents. 

We conclude our extracts where the almanac begins 
Thus for Jan. 1 we find the following ‘ On Basiness 
Prospecta ” (with apologies to Mr. Dooley): Ап’ phwat 
d'ye think is th’ proepiots iv bisness this year av all? asked 
Mr. Hennessy, wiping his mouth with hia sleeve after 


drinking to Mr. Dooley. ‘It depends on phwat ye call 
bisness," replied Mr. Dooley. William Shakespeare said, 
' Bisness is bisness,’ an' it may have been in his days; but 
he’s wrong to-day. Bisness is profit; that's good bisness. 
ТЕ ivs loss it ain't bisness at all; it’s foolin’. Th’ bisness iv 
last year was good fr thim that profited be it, and bad f'r 
thim that didn't. Some iv th’ folks il tell you that it was 
easy to git. So it may have been whin you're not anxious 
Рс a rayturn iv your money; but you can have too much 
iv that sort iv bisness. Others don’t say nawthin', but 
perbaps they're th' folk who pulled off some iv the payin' 
orders. Th’ people who write to th’ pa-apers an’ say they 
sold wan coil iv 1/18 to th’ Muddlewick Borrow Council ia 
competishun wid all th' other cablemakers forgit that their 
profit is mopped up be th’ postage in th’ letter. Ivs th’ 
same wid sellin’ ae wid’ buyin’; th’ man who saved a few 
dollars be bayin’ bad cable last year will lose 10 times th’ 
amount be diggin’ ib up agsia this year. That's not 
bisness. But if he buys Glover’s cables, that’s ——.” 
“ Hold on, said Mr. Hennessy, I asked ye f'rth' prospicts 
iv bisness fr 1906" “ Дак me again on Deeimber 31st,” 
said Mr. Dooley, an' ГІІ tell ye.” 


LONDON COUNTY COUNCIL POWER BILL. 


The following is a joint report of the Parliamentary and 
Highways Committee of the London County Council on 
the supply of electrical energy in London апа certain 
surrounding districte : 


The Council on Nov. 14, 1905, resolved to seek statutory 
authority in the session of Parliament of 1906 to enable it to 
supply electrical energy in London and certain surrounding 
districte, and, in accordance with the terms of the resolution 
passed on that date, we now submit an outline of the scheme 
which we propose shall be adopted, and we place before the 
Council the draft of the Bill which has been framed to secure 
the objects in view. Our former report dealt generally with 
the importance of meeting more adequately the growing demands 
for the supply of eleotrical energy for general and for commercial 
use in a convenient manner and at cheap rates, and pointed out 
that it was generally recognised that this important object could 
only be secured by the establishment of a large central supply 
undertal ing dealing with an extensive area. 


Details of Proposed Scheme. 

For some considerable time the Council's officers have been 
working uuder our direction upon the details of à scheme to 
be submitted to Parliament in regard to the Council's Bill of 
1906. The work was entrusted to the chief officer of tram- 
ways and the tramways electrical engineer, but in view of the 
importance of the scheme, and in order that every detail in con- 
nection therewith should be put forward on a sound and prac- 
tical basie, we thought it best that expert assistance should be 
retained to assist the Council's officers both iu working out 
the scheme in its initial stages and by giving evidence in due 
course in support of the Council's Bill. For thia purpose we 
secored the servicer of Sir William H. Preece. К C. B., F. R S., 
Past Pres. I. C. E, Mr. Robert Hammond. M.I C. E., M. I. E. E., 
and Me. John F. C. Snell, M. I C E., M. I. E E. The officers 
have carefully considered the subject and have reported 
exhaustively tbereon, and the several committees concerned 
have had personal Interviews with the experts on the 
question. As the result, the officers, in consultation with the 
experts, have submitted to us a complete scheme, and they 
have been able to prove conclusively to our satisfaction that the 
scheme 1s feasible and practicable, and would noi only be of 
great assistance to authorised distributors, but would also be of 
great public benefit. It should, we think, be pointed out that, 
under the scheme of the Administrative County of London aud 
District Electric Power Company of last session, there was pro- 
vision in the Bill to enable the company, under certain con- 
ditions, to compete in their respective areas with distributing 
undertakers. The scheme now submitted, however, has been 
framed on the basie cf the Council co-operating with existing 
local authorities and companies and not competing with them 
by retailing energy without their consent. The proposals now 
put forward by us on these lines will, we are advised by the 
experte, enable electrical energy to be produced on the scale 
which it is now generally recrgnised is essential to economical 
generation, and supplied on terms as favourable as would be 
possible under any scheme. 

The scheme provides for the temporary surplus of energy 
from the Council's tramways electricity generating station at 
Greenwich being supplied as required at the earliest possible 
date to some of the existing distributing undertakings. The 
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Council is aware that the erection of the second section of the 
Greenwich generating station is already in progress, and, in 
view of the arrangements which have been made with regard to 
the early reconstruction of the Council's (northern) tramways, 
the large number of new tramways which the Council is autho- 
rised to construct, and the suggested tramway extensions, the 
whole capacity of both portions of the generating station— 
namely, 54 000 kw. normal—will not within the next five or 
six years be required entirely for tramway purposes. Our sug- 
gestion is, therefore, that advantage should be taken of this 
fact to press forward the work on the second section of the 
Greenwich generating station in order that, as far as 
porsible, this station may for a time, as stated, meet certain 
of the demands for electrical energy which cannot be dealt 
with by existing undertakings. In the meantime it is pro- 
posed that a station shall be erected on land by the 
riverside at Battersea to be specially acquired for the 
purpose. This station will in the main serve for the 
supply of energy to distributing undertakings, and ulti- 
mately for the purposes of the Council's own tramways. 
This will ensure a very economical form of supply. The resolu- 
tion of the Council of Nov. 14, 1905, did not contain specific 
rovision for the establishment of this station to be included 
n the Bill of 1906. The site suggested for the proposed new 
station 1s situated on the south bank of the Thames near 
Grosvenor-road railway bridge, being part of the land belonging 
to the Metropolitan Water Board, and is shown on the cartoon 
plan which will be hung in the Council-chamber when this 
report is considered on Dac. 12, 1905. The site proposed to 
be acquired has an area of about 15 acres, and is estimated to 
cost £120,000, which includes all legal and other charges. It is 
roposed that a portion of the site which will not be required 
or the bulk supply undertaking shall be utilised for tramways 
urposes. 

It is proposed that on this site, which was formerly used b 
one of the London water companies, a station of 80,000 kw. 
normal capacity shall be erected. The scheme which we have 
considered provides for this station to be built in three stsges as 
the demand for energy increases—namely, that the first two 
quarters, comprising together 40,000 kw. normal capacity, 
should be put in hand as soon as the necessary parliamentary 
powers shall have been obtained, and that the third and fourth 
sections, each of 20,000 kw. normal capacity, should be added 
either consecutively or together, according as the increase in the 
demand may justify. While the temporary supply is being 
given for bulk purposes from Greenwich, it is proposed to charge 
the bulk undertaking with the average cost, inclading a proper 
proportion of the capital charges. So soon, however, as a 
considerable section of the Battersea station shall have been 
completed it will be more economical, from the point of view of 
distribution, to supply energy to the tramways from both 
Battersea or Greenwich stations to meet the demands for tram- 
way purposes from the western and eastern sections of the 
county respectively. We would point out that it has always 
been the Council’s intention to provide two generating stations 
for the supply of electric power for its tramways, one at Green- 
wich in the eastern half of the county, and the other to serve 
the lines in the western half of the county, such further station 
to be erected on a site which the Council specially acquired 
for the purpose at Pimlico. Other arrangements have, how- 
ever, now been made for the utilisation of the Pimlico site, 
and our present proposal to erect the new station at Batter- 
sea is merely an extension of the Council's original scheme, 
while the Battersea site will be more economical and con- 
venient in some respects than the Pimlico site. Moreover, 
owipg to the much larger scale on which energy is proposed to 
be supplied, it will be possible ultimately to generate such 
energy for tramway purposes at a lower cost than would have 
been practicable under the original scheme. It will be possible 
in the majority of cases to utilise the existing and proposed 
tramways sub-stations as bulk supply centres, a course which 
wili effect very considerable economy both in regard to capital 
expenditure and cost of maintenance. While surplus electrical 
energy is being supplied from the Greenwich station for bulk 
purposes, the bulk supply undertaking will, it is suggested, 
provide the necessary cables and ducts for transmitting the 
energy to the supply centres. 

By adopting this scheme it appears to us that very important 
advantages will be secured which would not be possible in the 
case of any proposal contemplatiug the installation of an entirely 
fresh undertaking. 

In the report of the subject considered by the Council on 
Nov. 14, 1905, it was pointed out that one important objection 
raised against the Administrative County of London and District 
Electric Power Company Bill of last session was that enormous 
powers would have been conferred on private individuals in 
respect of the breaking-up of streets and the interference in 
other ways with public property. [t seems to us to be obviously 
desirable that rights such as these should only be in the hands 
of a public authority ; moreover, as the Council is itaelf from 
time to time laying electric malns in various parte of London 
for tramway purposes, considerable convenience and eoonomy 
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will be effected by placing the two services in the hands of the 
same central authority. 

We realise that in the near future the growiog demands for 
electrical energy within the area of supply must necessitate 
considerable cipital expenditure in the provision of additional 
plant and equipment to meet such demands, and we are satisfied 
that such expenditure can be iacurred to the greatest advantage 
by the Council being empowered to supply electrical energy 
upon the large scale proposed rather than by extensions of 
existing undertakings in a manner which dees not permit of 
production on the most economical scale. 


Provisions of Draft Bill. 


A draft В: has been prepared by the Parliamentary Com- 
mittee, and a copy sent to each member of the Council. There 
are certain provisions сЁ special importance to which we would 
direct attention ; 

1. Area of Supply —The total area of supply dealt with com- 
prises 387 square mile», including the county of London 
(117 square miler) and an area surrounding London comprising 
270 square miles. 

2. Powers of Supply.—Po.wers are sought to enable the 
Council to supply energy (a) to authorised distributors, (b) to 
large commercial undertakings, such as railways, tramways, 
c«nals, docks, and waterworks, for use either wholly within or 
parily within and partly without the area of supply, provided 
that the Council shall not furnish a supply for use wholly within 
the area in which any local authority or company is authorised 
to give a general supply of.eleotrical energy, without the consent 
in writiog of such local authority or company. 

5. Erection of Generaling Station. —Authority is proposed to 
be sought to enable the Council to erect a generating station on 
lands at Battersea which are scheduled to the Bill for the 
purpose. 

The inclusion of the Bill of authority to acquire property for 
the generating station at Battersea makes it necessary to 
suspend the operation of standing orders Nos. A 161 and 162. 
As the Bill must be deposited on or before Dec. 16, 1905, it 
will also be necessary to suspend starding order No. A 27, as 
otherwise the matter could not be ounsidered by the Council 
until Dec. 19. Ia the special circumstance we believe the 
Council will be prepared to take this course. The solicitor has 
already advised, under standing order N». A 163, with 
reference to the whole question of the Councils power to 
promote its Bill and to acquire property for tramways purposes. 

4. Co-Working with Tramirays Undertaking. — Necessary 
clauses are included in the Bill to enable the Council to work 
the bulk supply undertaking in conjunction with its tramways 
undertaking. 

5. Revision of Prices. — Provision is included in the Bill for 
the revision, in certain circumstances, of the prlces charged by 
authorised distributors. 

6. Financial Clauses, —V arious financial clauses have been 
inserted in the Bill providing, inter alia, for the establishment 
of a reserve fund, etc., which are necessary to place the under- 
taking on a sound financial bass. Provision is also made in the 
Bill with regard to the allocation of surplus revenue from the 
undertaking in such a manner as to provide, in our opinion, 
the greatest possible security compatible with benefit to the 
consamers. 

Conference with Local Authorities and Companies, 

The Council will remember that on Oot. 24, 1905, it authorised 
us to make arrangements for a conference with representatives 
of the City Corporation and the metropolitan borough councils 
to consider this question, and also to confer with the com- 
panies concerned ss we might think fit. We held a con- 
ference on the subject with the London local authorities on 
Nov. 20, 1905, and after a very full discussion of the matter, the 
conference, by a large majority, passed the following resolution : 
„That this conference of borough councils approves of the 
introduction by the London County Council of a Bill for 
enabling it to supply electricity in bulk, subject to the interests 
of borough councils’ existing uudertakings being safeguarded 
and the details of the measure proving to be otherwise satis- 
factory.” 

The conference expressed the desire to have a further 
opportunity of meeting and conferring in greater detail upon 
the Council's proposals, and it was arranged that the necessary 
facilities should be given for this purpose, the conference either 
being summoned for a second meeting or à fall commanication 
being addressed to each borough council dealing in greater 
detail with the Councii’s scheme. In framing the draft Bill we 
have endeavoured in every way to meet the desire expressed 
by the authorised distributors who have already established 
distributing undertakings that they m'ght be safeguarded, and 
we hope that the Bill in its present form will secure that object. 
In the event of the Council approving tho Bull, we propose to 
forward it for consideration to each of the borough councils, 
and, if necessary, to arrange for a further conference. We 
have also been in communication with the local authorities 
outside the county of London who are affected by the Council's 
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proposals, and have had an opportunity of conferring with 
representatives of certain of the electric supply companies 
concerned. 

We are continuing our negotiations with these authorities. 
In framing our scheme we have aimed at providing the most 
efficient and cheapest possible supply at the minimum cost, and, 
with a vlew to economy and to saving the Council capital expen- 
diture, we have so drafted the Bill as to enable it to take 
advantage of any co-operation which existing undertakers in 
the proposed area may be prepared to give to the Council. 

Іс is clear that if any such co-operation is forthcoming, as it 
would be given largely, at any rate, on capital already expended 
by such undertakers, it should lessen the Council's capital 
expenditure. 

While we have not in our scheme counted upon any such 
co-operation, the saving to the Conncil in capital cost which 
might be effected thereby should not be disregarded in consider- 
ing the scheme. 

Financial Details of Scheme. 


We have communicated with the Finance Committeo in detail 
with reference to the scheme, and have placed before them all 
the facts relating thereto, in order to enable them to submit 
such report thereon to the Council as they may think fit. 


Recommendations. 
The recommendations which we now submit are : 


(a) That the operation of standing order No. A 27, and of standing 
orders Nos. А 161 and 162, relating to the submission to the Council 
of schemes involving application to Parliament, be suspended on this 
occasion in order that the subjoined recommendation (b) may be 
considered. 

(b) That authority be sought in the seesion of Parliament of 1906 to 
enable the Oonncil to acquire compulsorily the site situated on the 
south bank of the River Thames at Battersea, shown in red colour 
on the plan aubmitted to the Highways Oommittee on Nov. 16, 
1905, for the erection of an electricity generating station for the 
supply of electrical energy in bulk, 

(c) That the London Oounty Council (Electric Supply) Bill, 1906, 
submitted by the Parliamentary Committee, be approved; that the 
seal of the Oouncil be affixed to a petition for leave to bring in the 
Bill; and thst the Bill aud petition, with any such neceseary 
alterations (if any) in the Bill as the Parliamentary Committee may 
consider desirable, be deposited pursuant to the Standing Orders of 
Parliament. 

T. B. NarrEn, Chairman of the Parliamentary Committee. 

J. ALLEN Baker, Chairman of the Highways Committee. 


Report oF THE FINANCE COMMITTEE. 

London County Council (Electricity Supply) Bill, 1906. 

The Council will remember that in reporting on Nov. 14, 
1905, on the proposal that the Council should seek powers in 
the next session of Parllament to supply electricity in bulk, we 
pointed out that we had not had before us any financial data to 
enable us to advise the Council as to the financial bearings of 
the proposal, and that it was, in our opinion, most desirable 
before the Council committed itself to the undertaking a definite 
scheme should be prepared and submitted. 

In adopting the recommendations of the Highway Committee 
on this subject the Council added the following proviso : ‹ Pro- 
vided that before the introduction into Parliament of any Bill 
opportunity shall be afforded for full discussion in the Council 
of its provisions, especially as they affect the financia! con- 
sequences of the scheme. 

Since then a scheme has been prepared under the direction of 
the Highways Committee by the Council’s officers, assisted by 
three well-known engineering experts, and we have been sup- 
plied with the details so far as they have been elaborated and 
with copies of the draft Bill, which the Council will be asked to 
approve. 

e recognise that a great deal has been done by the High- 
ways Committee in the limited time to furnish financial data, 
but we have not been aflorded sufficient time to examine the 
estimates thoroughly, and as our report must be submitted on 
the 12:h inst., we have confined ourselves to a consideration of 
the scheme from a broad financial point of view. 

The two main financial considerations on which the Council 
will look to us for advice are (1) the estimate of capital outlay 
required, and (2) the possibility of the scheme being self- 


supporting. 
l. The Scheme of the Bill. 


We observe that the Bill is based upon the principle of supply 
to authorised undertakers and others throughout the area by 
agreement only, and that it is entirely of а permissive 
character. There wiil be no power for any authorised dis- 
tributor or other person to demand a supply, and consequently no 
obligation on the Council to give it. The optional nature of 
the powers to be sought, if that option is maintained, may be 
held to lessen to a certain extent the financial risks which attend 
the undertaking. 

The Bill appears to avoid competition with the existing under- 
takers (companies and local authorities) as regards the distribu- 
tion of electricity, because it will not confer upon the Council 


the powers usually conferred on power companies enabling 
them to enter, under certain conditions, the districts of autho- 
rised distributors, or to bring pressure to bear u such 
distributors to take a bulk supply. The result will be that the 
Councll must look to existing distributors to push the develop- 
ment of the use of electricity for power purposes. We note, 
however, that Clause 35 of the Bill provides machinery which 
would enable manufacturers to obtain a supply through exist- 
ing undertakers at cheaper prices than at present prevail, and 
would thus tend to assist the extension of the use of electricity. 

Our attention has been directed to the extent to which powers 
of supply in the proposed area are already possessed and exer- 
сівеа by other bodies and companies. It seems that nearly the 
whole area is covered by local authorities or companies possess- 
Ing provisional orders, and over a large part of the area bulk 
powers, practically identical with those propose to be sought 
by the Council, have been granted by Parliament to certain 
power and electric companies. 

The Council would not, therefore, possess any monopoly in 
the districts over which bulk powers are possessed by com- 
panies, but would have to meet the competition of those com- 
panies. In other districts, the Council will have no power to 
secure business except by coming to terms with the existin, 
undertakers. In order to secure business, therefore, the Coun 
must rely entirely on the cheapness of the price at which it can 
produce electricity. The significance of this fact, to which we 
refer again later on, will be apparent to the Council. 


2. Estimated Capital Outlay. 


The total capital powers sought by the Bill may be stated in 
round figures at £2,500,000. Details of this sum have been 
submitted to us. The expenditure of this amount is estimated 
to be spread over seven years to 1015. The amounts required 
in the firat three years are estimated at 
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capital outlay to these figures diminishes the objection which 
we feel to the inorease in the Council's commitments on capital 
account, but the addition of £1,349,000 to the sums already 
required to be raised in the three years (1907-0) is a matter of 
Important concern. 

The establishment of a bulk undertaking by the Couneil for 
supplying the borough councils will, no doubt, reduce the 
amounts which these councils might otherwise require on loan 
for the extension of their generating plants, which sums would 
probably be borrowed from the Council and raised by the issue 
of London County consolidated stock. It is, however, neces- 
sary to point out that the erection of a large central balk 
generating station involves the expenditure of a large amount 
of capital on transmission mains in order to convey the current 
to local centres, and that the neb saving on capital outlay, 
although considerable, is reduced by this expenditure, the most 
important saving being made on working expenses. Moreover, 
the Council's bulk undertaking would deal with a much larger 
area than that covered by the undertakings of the metropolitan 
boroughs. 


5. Probable Financial Results of the Undertaking. 


We have had before us certain estimates of working costs and 
the probable growth of demand for electricity, but the figures 
are at present only of a provisional character, and we are advised 
that the publication of any estimates at the present stage might 
prejadice the Council’s casa before a committee of Parliament. 
We are consequently placed in a position of difficulty, because 
while we feel that the Council ought to have before it some 
means of judging as to the financial prospects of the scheme, 
we are unable for the reasons stated to submit any figures to 
the Council. | 

We propose to give further consideration to the estimates 
when they have been more fully worked out, and we may deem 
it necessary to report to the Council thereon at a laterstege. It 
is essential, in our opinion, that whatever estimates are placed 
before Parliament in support of the Bill should have been 
thoroughly scrutinised by us, because such estimates practically 
commit the Council. It is true that before any liability is 
incurred and money voted by the Council under powers which 
may be obtained from Parliament estimates would have to be 
submitted, when the whole question could be thoroughly con- 
sidered, bat the Council would find itself, as it haa dune in 
other cases, committed in the main to the scheme and esti- 
mates already placed before Parliament. The Council will, 
therefore, see the necessity of the matter being thoroughly 
considered now. 

While not in a position to make public at this stage any of 
the figures submitted to us, we may say that, from sueh con- 
sideration as we have been able to give to them, we anticipate 
that the Council would be able from one or more large central 
stations to generate electricity at a cheaper rate than it 18 
now being produced at the small generating stations of most o£ 
the existing undertakers, and, moreover, that the Ooundil, by: 
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working the scheme in conjunction with its tramway under- 
taking, would be in a favourable position for supplying energy 
in bulk and at а reasonable price. We cannot at present say 
whether the Council could supply at such low prices as would 
enable it to successfully compete for business with the large 
power and electric companies who possess powers of supply in 
bulk throughout a large part of the proposed area. This is, 
after all, the crucial question, because, as already pointed out, 
it does not appear that the Council will possess any monopoly, 
but will be mainly dependent for business, so far as we can see, 
upon its ability to sell at a price which would induce existing 
undertakers to take a supply from it. The selling price from 
time to time will depend upon a variety of considerations which 
at present are uudetermined. A good deal will turn upon the 
load factor which can be obtained and the amount of support to 
be received from authorised undertakers. The price later on 
may be affected by the progress of knowledge in the methods 
of generating and transmitting electrical energy and the action 
of other companies and bodies, which cannot be foreseen. _ 

The position which the Council will occupy in this matter has 
engaged our serlous attention, and we cannot help thinking 
that the Council ought, before embarking capital in such an 
enterprise, to have some further security than it will apparently 
possess. We are nob prepared at the moment to say what the 
nature of the security should be, but it would appear to lie in 
the direction of the Council making suitable and permanent 
arrabgements with the existing undertakers. Having regard 
to all the contingencies and risks inseparable from an under. 
taking of this kind, we think that the Council] will agree as 
to the expediency of seeking some security for its undertak- 
ing, particularly as we have not ab present been supplied with 
definite information as to the amount of support which the 
Council is likely to receive. 

Whatever conclusion may hereafter be arrived at as to the 
probable ultimate financial results of such an undertaking as the 
Council may obtain power to establish, we are of opinion that 
the Council must face the probability that during the early 
years the undertaking will show a deficlency which will have 
to be made good out of the rates, because from its nature some 
years must elapse before a sufficiently large amount of business 
can be secured to make the concern profitable. 


4. The Financial Provisions of the ВШ. 


We have considered the purely financial provisions of the 
Bill, which, speaking generally, are, in our opinion, satisfactory. 
There are, however, four financial clauses on which the Council 
will desire to have our observations. 

Clause 36 (2) of the Bill provides that the Council shall not 
be bound to commence payments into the sinking fund until 
the expiration of five years from the end of the financial year 
current at the passing of the Act. A period of seven years 
was allowed in the cases of the Holborn to Strand and West- 
minster improvements, but we concur in the proposal to ask 
for a postponement of five years only in the present case, and 
think that the assent of the Treasury may probably be obtained 
to this clause. We may point out that debt will have to be 
repaid, after payments to the sinking fund commenoe, in 
perlods less than the usual by the number of years during 
which payments have been postponed. Thus capital expendi- 
ture, which would be repeid in 59 or 25 years in the ordinary 
way, will have to be repaid in 54 or 20 years after the expira- 
tlon of the five years' postponement allowed. 

Clause 42 provides that the Council may pay (to an amount 
not exceeding £105,000) out of borrowed money interest paid 
on capital during construction. This would be a novel power 
80 far as the Council is concerned. We approached the Treasury 
with a similar proposal in connection with the Holborn to Strand 
Improvement in 1899, but their Lordships would not assent to 
it. We have, however, since our former report was before 
the Council, ascertained that there have been in recent years 
cases in which provinolal corporations have obtained this power 
in the case of large water and dock undertakings which occupy 
many years in construction, and necessitate the payment of 
large sums of interest on capital before the undertakings pro- 
duce any revenue. The views of the Treasury may consequently 
be somewhat modified, but the Council cannot rely upon 
obtaining this concession. 

The Bill provides (Clause 39) for the creation of a reserve 
fund. No limit to the amount of the fund is fixed by the Bill, 
and it will be in the power of the Council to apply surplus 
revenue to build up an adequate reserve fund. Under Clause 28, 
which provides for the order in which revenue shall be applled, 
the provision of a reserve fund follows payment of working 
expenses and debt charges. Provision is then made for the 
repayment to the county fund of any deficiencles made good 
in previous years out of the county rate, but under the 
provisions of the Bill the Council is not bound to so repay the 
county fund in the first year in which a surplus 1s available, 
it being left open to the Council to use such surplus to form a 
reserve fund or to reduce prices. After deficiencies met out of 
the county rate have been made good the Council may, out of 
any surplus, take a sum nob exoeeding In any year 5 per cent. 


on the aggregate capital expenditure for the benefit of the 
London ratepayer, who, we may remind the Counoll, will, if 
the Bill passes in its present form, bear the whole financial risk 
of an undertaking dealing with an area over three times that of 
the county of London. Any surplus remaining after this 5 per 
cent. must be applied to reduction of charges, the Council being 
entitled to carry forward such balance on revenue account as is 
reasonably necessary. 

The last clause to which we think attention should be called 
is Clause 45, which provides that the Council shall, after five 
years from commenoing to supply from any generating station 
erected under the powers now sought, and each three years 
thereafter, fix the prices to be charged (other than those ocon- 
tained in any agreement or contract) so that, as far as 
practicable, no charge shall fall upon the county rate. 

Ia conclusion, and looking to all the circumstances, we are 
impressed with the fact that financial risks are inseparable from 
an enterprise of this kind covering вэ large an area, and that 
if such risks mature, the burden will fall entirely on the 
ratepayers of London. Bearing this in mind, we are of opinion 
that if on the grounds of general policy the Council should 
finally decide to promote the Bill, every endeavour should be 
made to make arrangements with existing undertakers for the 
supply to them by the Council of electrical energy in bulk. 

(Signed) — Wzrsv, Chairman. 


TRADE NOTICES AND NOVELTIES 


The Dey Time Register. 


Now that more attention is being given by employers of labour 
in this country to up-to-date methode, we need not apologise for 
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The Dey Time Register. 


referring again to the Dey time register, an excellent device for 
accompl'shing its purpose. The chief feature of this machine is the 
weekly time and wages sheet, which is arranged to take the time of 
50 employés, giving their numbers in numerical order with the whole 
of their ''ingoing:i" and ‘‘outgoings” for the week on the line 
opposite their numbers, having extension columus for writing in the 
total number of hours worked, rate, amounts to pay, etc. These 
sheets can be ruled and printed to suit any requirements, giving 
"overtime in and out," and s» forth, and are made in four sizes to 
fit their respective machines, for 50 hands, 100, 150, and 200. The 
weekly sheets require no transcribing, forming a complete time and 
wages book when filed in а guard book or oover, Daily sheets 
can also be used on the machine, but the weekly sheets are 
chiefly in demand. Further, an attachment can be fixed for 
the purpose of recording on cards the time spent by employé: on 
particular j ibs for the purpose of coat keeping rues for taking the 
time of messengers, carters, eto., on journeys. is attachment does 
not in any way interfere with the ordinary work of the machine for 
time · keeping, but has the advantsge of time keeping and cost keeping 
on one machine, The latest form of this machine is entirely auto- 
matic and requires no attention for a week, the columns for in and 
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'' out and from day to day being moved automatically. It is manu- 4 


facturedio E aglan i throughout by Mesers, Howard Bros., of 100c, Q 1een 
Victoria-street, Loudon, E. O., ani Liverpool, who have also recently 
introduced au automatic card machine for cost-keeping pur which 
із very small and compnot, reqairing no attention for а week. 


Catalogues, ete. 


Luminous LLECraI RA DIATORS.— From Messrs. Baxendale and 
O»., Muller-etreet, Manches 2er, we have a list of their luminous electric 
radiators, including several enti-ely new designs. 


STEAM PLANT.—We аге i.d»bted to Messrs, Mech an and Sons, 
Limited, Glatgow, for some pamphlets describing the steam super- 
hesters" of v.rious typee, steam dryers,” and oil sepirators," 
which they minufa:ture under Prof. Watkinson'e patents, The 
informstion given is both interesting and instructive, but cannot be 
d»1lt with ia the space now at our disposal. 


Tus ELAC TRIO AMI. Comeany’s PusnLICATIONS,— We have received 
copies of the fuliowiog from the Electrical Company, Limited, 
121-125, Ohsring Occs road. London, W. O.: Pampblet No. 174, 
'" E'eo:ricity in Sbipbuilding Yarda”; Leaflst No. 151 / 1, How to 
Make Elestric Light Oheaper by Means of Nernst Lamps”; Гвай з 
дЫ 191, “R gion Small Aro Lamps”; Пай No. 193, '' Small 

„tors. 


Hopason, Ж шонт, AND Woop's MANUFACTURES, -A number of 
lisse are to hana from Mess. s. Hodgs m, Wright, and Wood, Century 
Worke, Halifax, «e бома: List No. 9 main and battery 
chirge and cishirgs" switches; List No. 10, ''shunt-wound 
oontinuous du те it protected motors"; List No. 11, ''shunt or 
compound wound conti. u us cu rent dynamos” ; List No. 12, ‘' shunt- 
wou ad continuous current open - typ? motors" ; Liss No. 13, 
“single,” t «o and three phase" motors fitted with ball bearings; 
L'st No. 14, ‘‘atarting switches." 


Ax LD Акс LaMrs.—The General E'estric Company, Limited, 
71. Qasen Victoria-street, London, E. C., are jast is ming a new 
booklet dealing with their А 15111 a-a lamps aod accessories. We 
notic» the inclusion of a new pattern of lamp. This is of the twin - 
oarbon урэ, aud is suitable for iadoor or outdoor lighting on high- 
v leage circuits, where lamps are required to run indepeadently of 
eich other. Mention may also be made here of a new pattera of 
balan:iag coil for use with alternating.curren* enolosed-type arc lamps. 
Prices have been redu»ed both for the lamps and accessories. 


SHOWCABDS —From the Simplex Steel Oonduit Oompany, Limited, 
Westinghouse Buildiog, London, W.O., we have received an artistically 
desigoed showosrd giviog a list of contracts where the company’s 
mat rial has been used during the first eight months of this year; also 
a small print of а large trade mirk show ard, 2lin. by 15io., wli:h 
they are sending out to customers who require something for display 
purposes. The firet- mentioned shows a record of work of which the 
vonpiuy may well be proud, We understand they will be pleased to 
forward a copy to avy of our readers who may like to hsve one, 


APPOINTMENTS VACANT. 


Electrical Engineer, Ridoliffe Urbin District Council. Salary, 
£150 to £172 per annum. 

Assistant Lecturer and Demonstrator in Electzical Engineer. 
ing, Lee is Univermty. Salary, £175 s year. 

Electrical Engineer, Poitypridd Urban District Council, S Магу 
£91 per annum, Applications to the Clerk by Dec. 27. 

Representative, Sou -h Wales district, for the sale of direc; and 
alteraatir g motors. Apply, Box F. Z., Electrical Engineer Office. 

Shift Engineer, Londo: tition. Salary to commie), £2 per 
week, Applications to Box 574, Sell’s Advertising Offices, London, E O. 

Junior Charge Engineer. Salary, 303. por week, rising to 35s. 
Applications to the Borough E'e»trical Eagineer, 335, H'gh-street, 
Cheltenham. 


NEW COMMITTEES. 


The following additional committees have been appointed : 


Bacur.— Electricity and Tramways—Aldermen Astley, Hardman, 
Hoyle, and Law; Où uncillo:s Mawdsley, Worwick, Green, and 
Greaves. 

BrRMonpsEY.—Electric Lighting—Oounoillor Pridman, chairman. 
‚ GILLINGHAM.—Electric Light and Batbs Councillor Holm:s 
reappointed chairman, 

HANLEY. — Electric Lighting — Aldermau Costes, chiirmau ; 
Councillor Schofield, vice.«hsirman ; the Msyor; Aldermen Ellis, 
Hampton, Huntbach, O'Keefe, and BSbirley ; Councillors Bickley, 
Blackburo, Bratton, Jackson, J. Harvey, Kirkham, Mayer, Nottall, 
H. B. Shirley, and Stauley. 

Hove.—Lighting—Aldermsn Olark ; Oouncillors Abel], Bull, Davies, 
Gonner, Mead, Nye, and Sayers. 

YARMOUTH — Eleotrioity— Councillor Johnson. chairman; Oouncillor 
Nudd, mayor; Aldermen Mayo, Durrant, and Sc filing; Oouncillore Arnott 
Kayfield, Beevor, Bellamy, Ohamberlain, Freeman, Knights, Lawrance, 
Joe, Nightingale, Pitchers, and Traynier, Tramways —Alderman 
Arnold, chairman; the Mayor; Aldermen Mayo and Sutfiling ; 
Uouncillore Arnott, Bayfield, Beevor, Grimble, W. H. Green, Jobuson. 
Lawranoe, Norfolk, Pitchers, Rashmer, F. J. W. Salmon, J. T. O. 
Salmon, and Tyrrell. 


LEGAL INTELLIGENCE. 


SWANSEA TELEPHONES. 


Au appeal is teing heard by Lords Justices Vaoghar-Williame, 
Stirling, and Ocz ne- Hardy by the National Tel phone Oo. from the 
jidg vent of Mr. Justice Buckley, who, ia an action by the Mayor 
aad Oorporation of Swapera sgsinst the o»mp my to enforce the 
giving of ''reasora^le ficilities for in*ercommunication " with their 
telephonio subscribers, held that tho facilities «ff red by the company 
amounted to а refuses] to give any facility at all within the meaning of 
the new Telegraphe Aot of 1899. 

The case for the company wae that the Corporation demanded 
iotercommuoication in a way which would destroy both systems, 
and that it had cffsred to do the work in an efficient and economical 
manner, which would at the same time enable it to fulfil its obliga- 
tions to ita own subscribers. Is was also argued that if Mr. Justice 
Buckley's decision were upheld, other corporations all over the 
country would start rival systeme, and the business of the company 
would be ruined. 

Mr. BucEKMASTER, K. O., who appeared for the Oorporation of 
Swansea, said that the company had absolutely declined to allow the 
Oorporation's subscribers to communicate with theirs except upon the 
terms that the Oorporation should run from their central exchange at 
Swansea to each one of the company's sub-exchanges а new and 
totally independent route for the purpose of carrying all the messages 
that originated upon their system. They declined to allow the 
Oorporation to use any part wba'ever of their janction lines or, as he 
understood it, their local sub-exchanges except for the purpose of 
putting ia & wire, 

Lord Justice VAUdHAN WILLIAMS pointed out that there was a 
demand on one side and an eff r on the other, and the Oourt might 
come to the conclusion that both of the parties were wrong—that the 
Oorporation had no right to ask for what they hid askei, and that 
tho offer of the Comp ny was not sufficient. 

Mr. BUCKMASTER 83id that if the Conrt held that the offer was not 
sufficient that woald meet his point. Tbe wholequestion was whether 
the company hed refused to give proper facilities, That was all the 
Oourt had now to consider. though there might be further questions 
to be dealt with later. Everyone sppreciated that this was not а case 
that stood by itself. It wes one of the бгаб cases in which corporations 
had been attempting to use tbe powers conferred upon tbem by the 
Act, and the conditions under which this communication wes going to 
be made w: uld affect not merely this Corporation, bnt corporations all 
over the kingdom that had obtsined licenses. He could not help 
thinking that the саз, was being pres»nted by the company in the 
interes‘a of its shareholders, while the Asb thougat of the sub- 
soribere, What the company proposed was mest unreasonable, 
It wes quite clear that if the arrangement suggested by ths 
company were adopted. the two systems would never come 
into communication. Au obligation had been imposed by the 
Legislature on the company by reason of the fast that its monopoly 
had been extended, and the object of the Алб was to provide that 
advantages should acc:ue to the public, and that it should not be 
рсвзіЫе for the company to withhold from the public the benefit of 
the use of its system simply because they had become members of 
another system. What the Act provided for was intercommunication 
of subscribers and not cf systems. The company siid that would make 
it difficult and would throw expense upon it, but the Act did not mind 
that. 15 only consdered how it could best arrange that two sets of 
subscribers should get intercommunication. Thore was ncthing unfair 
in that. Ic was said that the company's subsc.ibers outnumbered 
those of the Oorporation in the ratio of 1,500 to 700. If the company 
put its 1 600 subscrite:s into communication with the other 700, the 
Oorporstion weuld have to provide for j ust twice as much traffic as 
the company would, and if they had nos made proper provision to 
t-ko the increased traffic, they would have to do jast twice as much 
гок in the way of laying extra wires аз the company would have 
to do, 

Mr. Автвивү, K. O., for the company, said that thie was the first 
case that had come up for decision under the New Telegiaphs Act, 
1899, which gave a borough council the right under certain circum- 
stances to compete with the National Telephone Oo, The borough 
of Swan:esa had obtained a license until 192), and had called upon 
the Telephone Co. to give what the Aot called reasonable facilities” 
for what was dı ssribed as ''restrioted intereommunication." All that 
meant wes, he submitted, that subscribers to one system should 
have au opportunity of communicating with the subscribere of 
the otber, and not, as Mr. Jastice Buckley hell, that one system 
should be j»ined to the other. It was of extreme importence 
to the Telephone Co. that it sh uld see tba“ these facilities 
were given in such a way as wouli not dieintegrate and ruin the 
system which was called upon to grant the facilities. The oss» 
was of v«st importance to the company, for if Mr. Justice 
Backley’s construction of the Ast was correst its business would, in 
the event of other claims of the same nature arising throughout the 
country, be lamentably disintegrated. There were many ways in 
which the faciliti/s might be given, and all the Aot said was that they 
should be reasonable. The Telephone Oo, had taken the very best 
expert opinion, and claimed that by means of the facilities cffered the 
work would be done effioienily and at the same time without unneoes- 
вагу disturbance to its own system. The Corporation demanded inter - 
communication in a particular way and by particular means which the 
company eaid would destroy both systems. The learned jadge had 
expressed himself strongly in favour of the Cor pors tion s demand, and had 
gone во far as to hold that the facilities offered by the company amounted 
to а refusal to give any facilities at all witbin the meaning of the 
Ast. If that decision stood, corporations all over the country wou'd 
atart telephone systems in rivalry with the company, That wea 
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what the company wanted to protect itself sgainst. The company 
had 12 exchanges in Swansea and the Oorporation now had five. The 
latter claimed that all they had to do was to bring a great bundle 
of cables up to the company’s central exchange and demand that the 
company should put them on to the awitchboards, Then the Oor- 
poration said if any of their subscribers wanted to telephone to апу 
of the company's exchanges, the compsny wculd have to lay the 
necessary janctione and do the necessary work to take their meessges 
through the central office. The company, on the other hand, said 
that the Corporation must carry their messsges up to the ewitchboard 
to which their subsoribers were connected. 
The hearing was not concluded when we went to press, 


BLACKPOOL-FLEETWOOD TRAMWAY RATING APPEAL. 


In the King’s Bench Division on Wednesday the case of the Blackpool 
and Fleetwood Tramroad Oo, v. the Thornton Urban Dis: riot Council 
was heard on the appeal from a decision of Quarter Sessions upholding 
a rate. In July, 1904, the Thornton Urban Council maco a general 
rate, in which the appellante were rated at £706 on the tramway track 
in Oleveleys, £105 on a waiting- room, and £56 on an accumulator- 
house, The compsuy appealed on the ground that they had be n 
rated on the full annual valae, whereas, as they contended, they were 
entitled to be rately on only one-fourth of the net annual value, the 
line being а railway. It was stated that the line was constructed 
wholly on land belonging to the company, and was hedged in from 
other land except? where the line crossed the public roads, The 
appellants paid psssenger duty, and they submitted that the line could 
only be worked as a railway. The jastices were of opinion that the 
lands were not used as a railway within the meaning of Seotion 211 of 
the Public Health Aot, 1875, and dismissed the appeal. 

The Lorp CHIEF JUsTICE said there wae such a slight shade of 
difference between railways and tramways that it was sometimes 
difficult to distinguish them, but on the whole he was of opinion that 
the j ustioes were right in this cage, and that tbe appeal must, there- 
fore, he dismissed with costs. 


CARDIFF TRAM COLLISION. 


At Oardiff County Court on Friday last (before Judge Owen aud 
a jary) an action was heard in which Joseph Edward Coakley 
clamed £50 from tke Cardiff Corporation in respeot of ir j ur ies 
sustained by his little girl, who was knocked down Ly an electric 
car in Cathays in September last. 

Ia the course of the evidence the car was said to have been running 
ab top spec d. 

'' What sort of speed is that!” queried his Honour, 
limit to everything—even to the speed of a motorcar,” 

Plaintiff's case, as represented by counsel and witnecses, was that 
the child came to grief as she was running acros: the tramway line 
in Orwys-rosd with some little boys, one of whom was her brother, 
to pick up a piece of coal. The ігјагіев sustained were bruises on 
the left leg and left side of the head. A medios] man said the 
obild's clothes were torn and cut. There was a wound on the thigh 
Ain. or bin. long. At one time it was a question whether the ir juries 
would be permanent, but the little one had, heppily, reoovered. 

Is was alleged that the car pulled up almost immediately, and ia 
defence it was submitted there was no case to g> to the jary, and 
that there was contributory negligence on the child's parc ard on 
the part of the parents. 

JAMES LENIHALL, the driver, denied the top-speed statement, and 
said he took every precaution—rang the bell, and the cst was at once 
pulled up. The child was impelled in the direction in which she 
was going. She passed in front of the car, and was between the rails 
when she was knccked down on the offside. The girl showed no 
indication of makiog for the track, and were he to stop for every child 
he would never meke any ргортезз, 

After more evidence His Honour eaid this was the first action sgainat 
the city of Cardiff he had had the honour to try. Ths Corporation 
had no further right beyond laying the tramways to the King’s high- 
way. Ifan old woman sat in front of a car she was entitled to do it, 
and if the car ran over her the only remedy was to summon her for 
obstruction. His Honcur said the question was a simple one, and 
put it to the jury whether the driver did all that a prudent man 
should have done, 

The jury retired, and on their return brought in a verdict for the 
plaintiff for £50, the amount claimed. 


CLAIMS AGAINST THE MERTHYR ELECTRIC TRACTION CO. 


Two claims for damages were brought against the Merthyr Eleotrio 
Traction Oo, at Merthyr County Oourt on Friday last. Ia the first 
case the plaintiff, Thomas Thomas, sought to be comperssted for 
damage done to a pony and cart, which were run into oa the Brecon 
road by an electrio car on July 12 lest. His Honour found for the 
defendants, holding that there had been no negligence. 

The plaintiff in the second case was a collier's boy, named Joshua 
Price, who claimed £5 in respect of injaries tustained through beiog 
struck with the handle of the ratchet brake whilst boarding a work- 
men's car at Pontmorlais on June 9, end judgment was given for the 
plaintiff for the amount claimed, with costs, 


TELEPHONE DISPUTE. 


At Brighton Oounty Oourt on Fri day last, before his Honour Judge 
Scully, the Oorporation of Brighton sued Mr. 8. G. Watson, aurgeon, 
for £15. 143. 7d. for fees, obo., in connection with the Corporation 
telephone. service, incurred between June 1, 1904, and April 13, 1905, 


'' There is a 


The assistant maneger to the Brighton Corporation telephone depart- 


ment, was first called on behalf ot the plaintiffs, and he stated that 
on July 8, 1905, Cefendant sent in an epplisst:on form for a private 
line. 


The defence ol jested to the document being pubin submitting that 


ib was a memorandum containing all the terms of the contract, and 
ought, therefore, to have been stamped, and that, being unetamped, 
it could not be accep'!e1 by his Honour. 


His Honour Feld thet the document was not one that required a 


stamp. 


Every item of the c'aim was then admitted, with te exception of 


ore of £3. 58. 6d. for moving the telephone from Islir g vord-rcad to 
Elm. grc v». 


Detendant explained that the Corporation would ro’ accept lesa 
than the fall amount, although ho cffered to pay all other charges 


except the disputed item. 


Evidence as to the correctness of the dispnted oharge bavirg teen 


given, and Mr. Gardner having stated that the Cori o:atiun charged 


cost price for the work and materiale, his Honcur gave judgment for 
the plaint ffs with costs, 


TELEPHONE CONTRACT. 


The National Telephone Oo. sued Mr. Amatt at the Рог вто 
Oounty Court on the 7ch inst. for £5 for a year’s contract for a two- 
party line telephore, and 2». ба. foc the contract stamp and 81. for 
postal faciliti-s. Defenda:t said he did not make payment in advance 
because be did n t receive plaint ff.’ letters in time, and he was much 
inconven’e езй at haviog the telephone suddealy cut cff. Some 
stringeut etrictares were made by his Honour Jadgs Gye on the terms 
of the contract, and the company cane in for much oritiei m. Jadg- 
ment те given for plaint ffs for £5, and an order for 101. а month 
was made. 


COMPANIES’ MEETINGS AND REPORTS 


ARON ELECTRICITY METER. 


The eighth ordinary general meeting of this Compiny was held on 
the 8th met. at Winchester House under the presidency of Mr. Н, 
Hint, M I. E. E, the chairman of the Company. 

Ia moving the sdoption of tbe report (a copy of which appeared in 
out lat week's istue), the CHAIRMAN said the stock «f meters, clool s, 
and meter parte, ete., stood over 286.000. That was due to two 
reasons : firstly, they had done an increased busines) ; s>condly, this 
stock bad increased, particularly in tb eir German business. There had 
been, during the last few months, serious labour troubles going on in 
Germany, and Prof. Aron did not know which industry might nex’ be 
síffscted, and as he was drawing his supplies from various industries. 
he thought it wise, so that the Oompany should not suffer more than 
was necessary, to fill up his stock to the le: of his ability. The 
meter business, as well as the electrical business generslly, wag (said 
the chairman) in a constant tt ite of evolution, and it would be no use 
tittiag tight on old patents if they did nct constantly e opliy their 
sta ff and wish to learn what others were doing and try to get ahead of 
them. The resulta of the fair ly satisfac: ory report were due principally 
to the but iness carried on in Berlin, at the factory ia Schw. iiniiz, and 
at the Company's branch in Vienna. M.. Hirst s d that in Germany 
Prof. Aron had worked very hard and very economically ; he had used 
his influence even to the extent of obtainirg orders by travelling a 
great deal himself, They had sold in Germany more meters than at 
sny time during the existence cf the Company. At Bohweidni'z 
they had a most careful manager, who, by great care and economy 
had enabled the factory at Schweidni'z to make sach reductions 
83 wero necessary in orJer to counteract the cheaper pie at 
which they hid to sell the meters last year. A! Vier nt for a 
year or two the business was receding, but was now revuparating, 
He c i the eharı holders that the directs had spent a lot of money 
t? produce cheap me'ers, and he said that their small meter wis 
finding favcur. The business g nerally done in this ccuatry had been 
in connection with meters and apparatus where the price waa not so 
important au otj c:—double tariff meters, meters for standardising 
stations, s:andard ins»rum»nts, and traction me eis. He was particularly 
glad to say that scme railway companies aud t astion companies were 
beginning to spp eciate the pi erue of putting meters on their 
er ginea and cars in order to check the energy required for each engine 
or car, aud to chick the drivers as egtinet esch other. If that once 
finds popular favour, he thought that their metar was the only one that 
wou'd give satisfaction, Continuing, he said: We are not dependir g 
upon one type only, and in that direction we wish to continue. Ido 
not «ven mind stat eng, although I am ro} particularly authorised, 
that we are at present atudying petrol traction and the development 
of autocars, for the purpose of seing whether we cannot find a useful 
outlet for our unemployed capital, on which we have sat tight up to 
the present, until our origiaal business is again in a healthy state, 
We are prepared to spend a ress»nable amount of money in this direc- 
tion, and we hope next year to be able to put something tangible 
before you. If we have no results, we shall not be any the worss off. 

Bir JAMES PEND ER, Bart., ecconded the motion. 

The motion wes carried unanimously. 

It was resolved that the dividend of 44 per cent, on account cf 
preference dividend in arrear, as recommended by the directors, be 


paid. 


FRASER AND CHALMERS. 


The ordinary general meeting of the shareholders of this Company 
was held on the 11th inst, in London. The chairman, Sir JuLIUS 
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WERNHER, Bar t., in moving the adoption of the report (copy of which 
appeared in our issue of the let inst.) regretted that the loss of revenue 
from the American company prevented the payment of the same 
dividend as the previous year. The reason for the falling off in the 
American business war, he explained, that the business had undergone 
a change which required large and extensive modifications, which had 
to be met out of the profits. The business at Erith has been as satis- 
faotory as it was the year before. The Chairman said they hai never 
been more busy than in the last six months of the year under review, 
and that they had been equally busy in the first half of the 
current year, while the prospests for the remaining portion 
of the year in regard to business are equally good. The 
fall in revenue from the American company amounted to 
nearly 4 per cent., but the directors decided not to reduce the divi- 
dend by 4 prr cent., but to pay only 3 per cent. less, Oontiouing, 
Sir Julius Wernher ssid he did not consider that there was anything 
very alarming in that, because the large profits which were carried 
forward were real profits made on the bueiness done in the past. The 
directors had not distribated by way of dividend the profits in fall, 
as their idea had always been to keep a certain proportion in hand in 
order that they might be in a position to equalise the dividends should 
ever a shortfall arise. Another consideration which decided tbe 
directors to depart from their very conservative methode and to pay 
£2 000 out of the carry forward, was that the prospects of the current 
year ware decidedly encoursging, so that they did not think that that 
encroachment on the carry forward would effet the next dividend. 

Mr. R. ENGLISH seconded the resolution, which was then put to the 
meeting and carried unauimcusly. 

A final dividend ot 4 per cent., making 7 per cent. for the year, on 
the ordinary ehares was declared ; the retiring dircctors and auditors 
were re-elected ; aud votes of thanks were passed to the chairman, 
directors, mansger, egents, and the staff of the Company for their 
Ber Vices, 


BRITISH WESTINGHOUSE ELECTRIC AND 
MANUFACTURING. 


The t of this Company for the year ended July 31, 1905, to be 
submitted at the meetirg on the 18th inst., shows a gross profit of 
£115,409. After providing for debenture and loan interest. deprecia- 
tion, and the special expenditure enumerated below, a loss of £15,407. 
10s. 10d. is shown after deducting the balance of £2,810 brought 
forward from last year, The speoial disbursements referred to are: 
exceptional expenditure under the Mortey railway contract, 245,550; 
balance of exhibition and sundry expenditures brought forward on 
July 31, 1904, now written cff, £5 510; proportion applicable to the 
current year of excess cost and experimental expenditure on manu- 
facture of new types of apparatus during that period, £25 000. 
Following the course indicated by the dire tors io last year's report, 
care has been exercised to have ths works equipment efficiently 
maintained, and, in addition, a very considerable sum has been 
chargei to profit and loss account for the maintenauce of large 
machine tools and machinery, while all patterns and diawiog:, 
together with patents acquired, have сап Шу been charged to profit 
and lcss aécount. Ia view of this, the directors are of opinion 
that the sum of £16,500 provided for depreciation, which includes 
£5 000 in r«spsot of the buildings themselves, is adequate, The 
balance of £225,000 of 4 per cent. mortgaze debenture stock available 
for irsue has been sold to the American Westinghouse Oo., to be taken 
at 95 per cent. in the course of the yeir 1906. The volume of output 
from the works during the year under review was considerably in excts3 
of that for the previous year, and a large saving in manufacturing 
costs and in selling and gene:al expenses was effected, Compe t. tio 1 is 
still very keen, and seriously síf:cts the Company's business and 
outlook, but it is hoped by the directors that, with the revival in 
trade, this condition may improve. 


INDIA RUBBER, GUTTA PERCHA, AND TELEGRAPH 
WORKS. 


The report of this Company for the year ended Sept. 20, 1906. to be 
resented at the meeting on the 19th inst., shows, after provision for 
oubtfal debts, a net profit of 251 723. Addiog £63 274 brought 

forward, and deducting £12 500 interim dividend psid in June, there 
remains а disposable balance of £92,503. Th» directors recommend а 
dividend of 163. a share, making а tet il paymend of 10 por cent. for 
the year, and leaving £55,003 to be carried forward, Тһе general 
business of the Company shows au increase compared with last year, 
and although the price of raw material is still very high, the flactua- 
tions have not Le»sn great, and tkerefore better prices have bren 
obtained for manufsctared goods, The csb'e department, besides 
having other smaller work in hand, їз at present engsged in the manu - 
facture of 1 500 nautical miles of submarine telegraph cable, whi:h 
will be laid by the Company's cable steamer ‘‘S:ilvertown” betwrer 
Shanghai and Manillain March next. The '' Dicia" end Buccaneer” 
have been employed in cable repairing work during the year, and the 
latter is at present uader charter. The works at Silvertown and 
Persan have been maintained in their usual etite of efficiency, but 
considerable expenditure must still be made at Peis in to provide for 
the economical production of go d: for the Freach market, 


ISLE OF THANET ELECTRIC TRAMWAYS AND LIGHTING 


The report of this Company for the year ended Sept. 30 last, to be 
submitt d to the meeting on the 20th inst., states that traffic re:eipte 
show a reduction of £2,924 and the sale of electricity an increase 
of £490. Tho directors regret that the profite have only enabled 
them t» pay the preference dividend to March 1, 1905, and they 


have carried forward the balanoe of revenue, £1,047. Two accidents 
took place during the year. The Company was fully insured against 
third-party rieks, and therefore lost nothing by personal claims, but 
the accidents had a detrimentsl effect on the traffic receipts  Aoting 
upon the saggestion contained in the report of Oolonel von Donop 
upon the acsident at Madeira Hill last August, the Company have 
made arrangements for exchanging drivers before arriving at Madeira 
Hill and the other steep gradients, so that in fature none but their 
most experienced men will operate the cara on these parts of the 
system, The sum of £418, being the cost incurred in the unsuccessful 
promotion of a lighting order fo: Ramsgate, has been charged against 
revenue, 


BRITISH ELECTRIC TRACTION. 


The directors in their interim report state that since the date of the 
last report about 174 miles of new or reconstructed tramways or light 
railways have been openol for traffic by electris traction, and the 
Bombay horse tramways, of about 17 miles, have been added to the 
list of associated undertakings. The total mileage of tramways rail- 
ways, and omnibus routes 1s now 439 miles, and the total traffic 
receipts of all the associsted undertakings for the current year are 
estimated at £1,400,000, as compared with £1,254,061 for 1904. 
Electrical lines are now under construction at Penge and Oroydon to 
Mitcham, near London, at Cavehill, near Belfast, in Middlesex (form- 
ing part of the large eye tem of the Metropolitan Electric Tramways Oo.), 
and in the Birmingham district. Ia spite of the fact that the Oompany 
has sold its interests in several undertakings to local author-ties und 
others, upon which the return for 1904 was about £12,000, the 
directors expect that the aggregate return for the current year upon the 
Company's investment: will be maintained. The directors anticipate 
that satisfactory profits will be made by the Company before the closing 
of the books on March 31 next, but, as the substantial profit receivable 
in shares of the Bombay Electric Supply and Tramways Oo, hes 
not actually been received at this date, the directors prefer not to 
declare an interim dividend on the ordinary shares for the present 
half-year. The Bombay company hse snosessfully raised £600 000 in 
debenture stock and £600,000 in 6 per cent. preference shares, thus 
enabling this Oompany to meet its main obligations in regard to this 
enterprise. Energetic steps are being taken to carry out the conversion 
of the tramways to electric traction and to enable the Bombay 
company to deal effectively with the supply of electric light and 
power, for which there will be 4 large demand. The volume of 
business carried out by the Brush Eleccrical Eoginesring Oo. багов 
the current year shows a considerable increase, The rolling- 
and general engineering depart nents are expested to show improved 
reta n», but owing t» keen competition the margin of profit upon the 
manufacture of electrisal machinery is small The Brush Oo. is 
largely interested in the tube railway authorised by Parliament to be 
constructed from the Marble Arch along the E igware- rod, bat con- 
siderable uncertainty has prevailed in regard to the traffic question in 
London pending the issue of the report of the Royal Commission. In 
the meantime the construction has not been proceeded with. A farther 
Bill will ba promoted in the ensuing session, for which notice has been 
given, for an extension of time for construction, and also to authorise, 
as recommended by the Royal Oommission, the construction of an 
underground railway from the Marble Arch to Victoria, forming an 
extension of the authorised Ejgware-road tube railway. 


NEW COMPANIES REGISTERED, 


A T. Steel, Limited.—Capital, £10,000. Object: to carry on 
the business of electrical, automobile, and general engineers. Registered 
office: 27, Regent-atreet, Oheltenham. 

British United Engineering Co., Limited. —OCapital, £10,000, 
Ol j ot: to carry on the business of шезћаріса and electrical engi- 
neers, etc. Registered office: 175, Piccadilly, W. 

National Radiater Co., Limited.—Oapital, £50,000. Object : 
to carry on the business of manafacturers of radiators, boilers, and 
heating apparatus of all kinds, electrical aud water supply 
engineers, etc. 

Santa Rosa Rubber and Prospecting Syndicate, Limited,— 
Oapital, 25 000. Obj ot: to acquire any estates suitable for the pro- 
duction of rubber in Brazil or elsewhere, Registered office : 69, Moor- 
gate s reet, Е.О. 

Traction Unification, Limited. — Capital. £10,000. Object: to 
undertake any business relating to the applisation of natural, animal, 
or mechanical power, or to traction, haulage, conveyance or other 
similar operatiors. 

Liberian Rubber Corporation, Limited,.—Oapital, £270,000. 
Object : to adopt agreements with the Consolidated Rubber Syndicate, 
to acqui-e, caltivate and turn to account lauds in the republic of 
Liberia or eleewhere, to plant, uee, and grow rabber, eto, 

British, Foreign, and Colonial Automatic Light Controlling 
Co, Limited. — O pital, £100,000. Objact: to acquire patente, 
licenses, concessions ; to carry on the business of mechanical electrical 
engineers, eto. Registered office: 55 Broad-street, Bristol. 

London and General Power Supply Co., Limtted.—Oapital, 
£60,CCO — O'j:ct: to carry on the busiaess of aa electrical undertak- 
icg audio perticular t» provide, in the first instance, the financial 
nece: sities of the St. Neot's E'estrio Power Bill through Parliament. 

Mundakayam Valley Rubber Co, Limited, —Oapital, £15,000. 
О jt: to acqu r; any lande, estates, buildiags, factories, works, 
r'yuts, and easements in Ceylon, ladia, the Straits Settlements, or 
iliewhere, and to osrry on the basiness of oultivatois of and dealers in 
indi zrubber, eto. 
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Lens Lamp Со, Limited, —Oapital, £60,000. Object: to take 
over the business carried on at 150, King's Cross- road, London. as the 
Bohm Lens Lamp Oo.; to adopt an agreement with B.N.O. Limited, 
and to carry on the business of lamp manufacturers, glassblowers, 
electricians, eto, Registered office: 7, Great St. Helens, E. O. 

Shanghai Electric Construction Co, Limited. — Capital, 
£320,000. Otject: to enter into contracts with Messrs. Bruce 
Peebles and Oo. and Dent Bros, and Оо. relating to the acquisition by 
this company of the benefit of two contracts between the Council for 
the Foreign Oommunity of Shanghai and Bruce Peebles and Oo., 
relating to the construction and working of certain electric tramway 
lines in the foreign settlement of Shanghai, eto. 


Liens Registered, 


N.S. Electric Storage Co., Limited, Greenwich.—Lien regis- 
tered Dec. 4 for SA, Odo 6 per cent, debentures, No trustees. Oharged 
on the under taking and all the property and astets, present and future. 

Perth Electric Tramways, Limited, London, E. G.— Lien regis- 
tered Dao. 6 for £600 6 per cent, debentures, part of £50,000. 
Amount previously issued, £39,000. Oharged on the undertaking, 
2200035 and uncalled capital, subject to tirat debenture stock for 

Musselburgh and District Electric Light and Traction Co., 
Limited.—A trust deed dated Nov. 13, 1905, to secure £60,000 
debentures, has been registered. Property charged: the company’s 
undertaking and property, present and futare, including uncalled 
capital, Trustees: Sir Nathaniel Nathan, Kt., The Oottage, Eden- 
bridge; and M. R. Pryor, 48, Lesdenhall.street, E. O. 


PERSONAL. 


Mr. J. О. Howell has been engaged as electrical adviser to Llanelly 
for a period of five years at a fixed salary, 

The Neleon Town Oouncil have appointed Mr. Murray Bolton 
Henry engineer and tramways mans ger at a sala yy of £20) per annum. 

Mr. Henry Joseph, A.M.I.E E., is leaving the Folkestone Eleo- 
tricity Sapply Oo., Hythe, in order to take up the po of engineer 
and manager to the Melton Mowbray Electric Light . 


It is reported that Mr. Harry Richardson, the ¢lectrical engineer at 


Dundee, hes been offered an appointment ranking high in his pro- 
feesion by one of the great electrical engineering firms in Englsnd. 

Mr. D. F. Gorrie (son of D. Gon ie, Eeq., head of the well-known 
firm of D. Gorrie and Sons, laundry ana dyeworks engineers and 
coppersmiths, Perth) has been appointed chief draughtsman t» the 
Industrial Engineering Oo., Hyde, Manchester. 

We learn that Mr, Bertram S. Giles. M. I. F. E., has been appointed 
by Messrs. Mather and Platt chief representative for London and the 
Scuth of England for their electrical and hydraulic departments Mr, 
Giles was previously employed for nearly 17 years by Messrs. Mather 
and Platt at their Salford Ironworks. 

We are informed that Mr. John Cowan has resigned the minaging 
directorsbip of the Stirling Boiler Oo., of Motherwell and 25, Victoria- 
street, Westminster. The directors have sppointed Mr. E, G. 
Oonstantine, A. M. I. O. E., M. I. Mech. E., of Manchester, to be mapag- 
іс g director, and he will enter upon his duties at Motherwell on Jau. 1. 
Mr. Oowan still retains his interest in the company, and will continue 
to be chairman of the directors. 

Mr. Gilbert O. Vyle, A. M. I. E. E., mechanical and electrical engi- 
neer, has resigned his post as works manager and assistant to the 
general manager of the telephone department of the General Electrio 
Oo.’s works at Salford, and has established himself at 14, Ridgefield, 
Manchester, as a consultiog engincer for telephones and all systems of 
electric signelliog. He is also specialising in works organisation and 
the manufacturing details necessary for the economic production of 
light and intricate mezhanioal and electrical apparatus. 

Mr. Morton Beales was on Saturday evening, De». 2, most kindly 
entertained at a farewell dinner given by his friends at the British 
Westinghouse Oo, upon his resigning his position of district office 
manager with that company in order to take up the position of 
manager to Messrs. В: исе Peebles and Oo, Mr. Bea!es had been con- 
nected with the Westinghouse Oo. for the last three years, and previous 
to that he was commercial engineer to Messrs. J. G. White and Oo., 
having resigned his position with the Ferranti Oo., on whose staff he 
had been for nearly 10 years. His address will be 1, London Wall. 
buildings, the new offices of Messrs. Bruce Peebles and Oo, 

On Saturday last the members of the Robertson private fire brigade 
held their second annual dinner at the Brook Green Hotel, when a 
very enjoyable bury Pale spent, Mr. Wilson (the works manager) 
was in the chair, and Mr. Driver (the assistant manager and superin- 
tendent of the fire brigade) ocoupied the vice-chair, After dinner 
the evening’s entertainment took the form of a smoking concert, 
during which several toasts were proposed. Mr. Wilson said thst. 
the members of the fire brigade were recoguised by the firm to be 
the most trusted of their employés He thcught that at this year's 
London private fire brigade competition they had missed carrying off 
the championship cup through their over-confidence, although they 
were to be congratulated on taking away one first and two second 
prizes, Mr. Rushworth, of Merryweather’s (chairman of the London 
Private Fire Brigades’ Association), replied on behalf of the visitors. 

The annual staff dinner of the Portsmouth Oorporation telephone 
department, which took place on Friday evening at the Clarence 
Hotel, Albert-road, proved a successful and enjoy able function. About 
60 members and friends attended. Mr. О, M. Gardner (manager) pre- 
sided, end apologised for the absence of Councillors W. T. Dittman, 

. ЕВ. Pink, and J. Timpson, the consulting engineer (Mr. A. В, 
Bennett) and Mr. M, T. Maidment. The Staff of the Portsmou 
‘Corporation Telephone Department was proposed by Mr. Harding 


and responded to by the chairman, who spoke highly of the individual 
and collective efforts of the officials connected with the undertaking. 
Mr. J. Teasdale, chief clerk, also replied, aud said he believed the 
success of the undertsking was due in no small measure to the un- 
flagging devotion and skill of the manager. He also referred t^ the 
admirable services rendered to the department by Messrs, W. J. Knox 
(outside superintendent), D. Maciatosh (inside superintendent), T. Н. 
Hillard (waylesve officer), and the Misses Paul and Bennett. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Swindon.—The Electricity and Tramways Department require 
te:ders for three double-deck cars, Tenders by Dec, 19. 

Heokmondwike, —The District Council are about to invite tenders 
for the installation of a piant fcr purifying the water for boiler 
purposes. 

Grimsby. —The Corporation require t:nders for contracts contained 
in Specifications No, 35 39 and 43-46, for electrical plant, cables, and 
buildings. Tenders by Jan. Б, 1906. 

Madrid.—The Public Worke Department require tenders for a 
concession to construct and work an electric tramway between Santander 
and Astillero, Guarantee, 8,195 pesetas. Tenders by Jan. 30, 1906, 

Manchester,—Teniers are required for transformers and switch- 
boards. Spe ifications may be obtained on piyment of £1. 1s, (re- 
turi able) from the electricity department «f the Corporation. Tendere 
by Dec. 19. 

Launceston (Tasmania).—Tendera are invited for the supply of 
500 or more electric meters and for maximum demand indicators. 
Tenders to Mr. О. W. Rocher, town clerk, Town Hall, Launceston, 
Tasmania, by 12 noon on Jan. 16. 

Sofia (Bulgaria). —Tendera are invited for the electric lighting of 
the Governmsnt Cadet Sshool, T«niers by Jan. 19. Offera must be 


. &ddre.sed in the Bulgarian langu ige and be accompanied by a deposit 


of 5 per cent, of the amount of the tender. 

Derby.—The Tramways Oommittea invite tenders for the suppl 
and delivery of materials and construction of works in oonneotioa wit 
the conversion of exis'ing single lite into double line from Deadman’s- 
lane to Navigation Bridge. Tenders to the Town Olerk by 9 a.m, on 
Dec, 19. 

Spain. —The Gaceta de Madrid contains a notice inviting tenders, 
which will be opened at noon on Jan. 30 at the Directorate-Geaeral of 
Public Works, Madrid, for the concession cf an electric tramway 
between Santander and Astillero, A deposit of about £208 is required 
to qualify any tender. 

Brussels.—Tenders are required for the electric lighting of the 
marine hospital. Conditions may be obtained from the Secrétaire 
gécéral de l'administration des hospices et secours de la ville de 
Bruxelles, Boulevard du Jardin botanique, hôpital St. Jean, B. useels, 
Tenders by Jan, 5, 1906. 

Castlerea.—The Rural Dis: riot Council invite tenders for the con- 
struction of works for lighting the town of Ballaghaderreen : (1) 
buildere’ work; (2) hydraulic turbine plant; (3) electrical work. 
Specifications and particulars may be bad from Mr. O. Mulvany, 
M. I O. E., Engineet's Office, Athlone, on p»yment of £1 as a deposit, 
re:urnatl: after receipt of bona fide tender, Tenders by Dec, 23. 


Southport. —Tenders are to be obtained by the Town QOounocil for 
the tupply of a tattery of accumulators and a booster to be worked in 
connection with the traction ets; a shaping machine is to be pur- 
chas d for the workshop; and the electrical engineer has been 
instructed to rewind the field magnets of three alternators as soon as 
convenient, and to provide sn atmospheric exhaust to the No, 3 
traction set. 


RESULTS OF TENDERS. 


Burslem,—The tender of E. M. Evans and Oo., at £104, 17s., has 
been accepted for fitting t! e St. Joho's Market for electric light. 

Oulton Broad.—The Urban District Council have accepted the 
tender of the Oalton Broad Electricity Co., at £4, 2s., for installing 
the electric light іп the Council room. 

Tonbridge.—The Urban District Oouncil have accepted the tender 
of the Rhodes Ele stricai Manufacturing Oo., of 70, Bishopsgate-street 
Within, London, E.O., for the supply of motors. 

Stafford —The Town Council have accepted the tender of Baxen- 
dale and Oo., Manchester, for the supply of wrought-iron tubes and 
fittings for the ensuing 12 months, for the Electricity Committee. 

London County Council —The tender of О. Wall Limited 
Lonion, for erection of car.shed at Poplar required in connection with 
the electrical working of the first section of the northern tramways, at 
£29,006, has been recommended for acceptance. 

Larne (Ireland). —The Urban District Oounoil have accepted the 
tender of the Larne Electric Light Works, Saffolk House, Laurence 
Pountney-hill, Oannon-street, E. O., at £450, for the lighting of the 
public streets and roads of Larne for three years, 

Birkenhead.— The tender of A. Reyrolle and Oo. has been accepted 
for the tupply and delivery of motor starters in accordance with the 
specification of Mr, Wm. Bates, A.M I. O. E., borough electrical engi- 
neer, Birkenhead, during the period of 12 months commencing 
Jan. 1, 1906. 

Pembroke.—The London Electric Firm, Oroydon, have received an 
order from W. Lucy and Oo., of Oxford, for 45 complete sets of their 
‘tone working part" аго lamp lowering gear for the street-lighting of 


Pembroke, in Ireland, the consulting engineers being Messrs, R. 


Hammond and Son. 
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Salford.—The tender of the Buxton Lime Firms Oo. has been 
accepted for the supply of the limestone chippings required in cən- 
nection with tke laying of cables across the David Lewis recreation 
g-ound, delivered at the О:ӣва!1.1 ine railway siding, at the followiug 


Prices: Ijin, chippings at 4s. 71. per ton, and j' n. ohippings at 


©з. 64. per ton. 


Contracts Closed. —Port/aut Ooaling Depot: the contract for con- 
duite, {‹ейэг and srs light'ng cables, underground bex s, and lamp 
pillars has been plioed by H.M. Admiralty with Johnson eni Phillip, 
of Oid Ohsriton, Kent.  E«st Iidian Railwsy Оо. : the company 
have accepted the tender of Johnson aud Phillips for іле supply of 
motors, trar sform»re, aud complste elec'rical plant for Lillooab. 

A B.P. Accumulators.—The A.B.P. Accumulator Co., Parkfield 
Works S*ocktoa-op-Tees, hava booked the following orders for their 
S type of cells: 48) cells, 15 ple tes, for Dumbarton; 25 6 ditto, 
Derby; 55 17 ditto, Oxfor1; 110 25 dit’o, O:oydon ; and 54 9 ditto, 
Tain, N B. ; also 54 ce'le, 25 plate. OS type, Estixg ; 54 sections, 
rcnewsl:, Newoatle ; and 108 cells, 7-plate, L type, South Africa. 

Clacton.—The Urban District Ocuncil hv. ec epted the following 
tenders in connection with the electrio power sation: Davey, Paxman, 
and Co., herz tal two cylinder «ngioes with Parker dynamos, 
£3,676; Spsguolet'i, switehboa:d, £600 ; Johnscn and Phillips, cables, 
£4 098 11s. 93,; D. P. Battery Co., acoumulators, £1,450. Ihe te ider 
of Mr. J. Me Ker for baildiogs, at £2 743, sutj:cs to certain modifica- 
tions being made in the ғр cifisation, has als) been accepted, 


London County Couucil--The folowing tenders hava been 
55 for supply of conductor tee rails, fo: the London Oounty 
Council: — 


Doncaster* ..........- ween ——— —— ОВ 200: 0 0 
Bolckow, Vavghan, and C», Middlesbrough... .. 8650 0 0 
Р. and W. MacLollan, Glesgow WW... 2 . 8.612 10 0 
Steel, Peech, and T«z vr, Sheffield. ................... =.=... 9,0560 0 0 


BUSINESS NOTES. 


TRACTION. 


Dundee, —Thé official inepestion of the overhe:d equipment for the 
now tramways took place yesterday. 

Salford — А sab. committee will c»asider а read) istment of tramway 
faros batween Balf rd and Pendleton. 

Datley.— The local tradesmen ате sgitating in favour «f continuing 
ше шшк of cars from Birstall into Batley market on Saturday 
hights. | 

Liverpoo),—At a mestir g of the Council an amendment to the 
minutes of the Trams Committse for а reduced Sanday car ser vice wae 
rejeetad. 

Leioester.— The annual supper ind concert in connection with the 
Oorporaticn Tramways Emo»loyé; Sick Benefit Society was held on 
the 12th inst. | 

Chesterfield.—The chairman of the Tramways Committee has 
informed the Oouncil that the annual report of the committee will 
be p-esented in March. 


Hythe.—By a large mejority а town meting has decided for а 
system of trams to be run through High вігсес instead of another 
ronte that had been proposed. 

Poole.—A large meeting of the ra'epayers was 1c ently held, when 
а protest was ra'sed sgainst the proposal to erect a bridge at Sandbanks 
in connection with a prop: s d light rail way. 

West Ham.—Notice was givon of a res^lation, to bs moved at the 
meetipg of the Council on Tuesday, that 3) of the Council's tramcars 
be fitted with covered tops as an experiment. 

Ediaburgu.— Tho King land Elec‘ric Traction О »., we understand. 
are prepared to experimentally eleotrify the Mound route on the stud 
syst« m, provided the esnction of the lessees ia obtained. 

Farebam — Another trial rau with the new cars was held last week 
and pasted ( ff very successfully. Though ро date haa yet been fixed 
for the formal opening, it is stated tlah it will take place before 
Chris“ m св, 

Islington.—The London County Council propose to proceed as 
rapidly as possible with the electrification of the tramwaye between 
Aldwych aud the Angel, and the reconstruction of the Islington 
tramways. 

Swindon.—It wis announced at the meeting of the Town Oouncil 
that the radial type of car bad beeu adopted becauss it would carry 
20 per cent, more passengers, The covering of the car-shed will cost 
abcu* £500, 

Bradford,— When au eleotiio cir was passing down Trunclift;, 
Wibs y, a man was orcssing the road. He failed to get past before 
the car was upon him, and he was knocked down and received very 
serious irj ries, 

Northwich. —The Urban D's'rict Oouncil have rcs»lved to oppose 
the application of the prcmoters of the Warripngton-Northwich Light 
Railway for an extension of time wherein to acquire lands for the 
oons‘ruc.ion of the railway. 

Loigh.—The Oouncil have appointed a sub committes to consider 
and report as to whether the tramways authorised by the Act, 1903, 
thould be constructed with a view to their being worked by the 
Corporation or leased to a company. 

Coventry.—4A Board of Trade inquiry will be held respecting the 
complaints made by ocoupiers of premises in Smithford.street as to 


the tramway traffic through the street, and also concerning the pro- 
posed method of minimising the causes of complaint. 


Bath —The new Midland bridge was opened on Tuesday, the 12th 

inst., by Alder mn Taylor, chairman of the Electio Traction Com- 
mittee. The bridge is of fine proportions, and supersedes a smaller 
one, The eleotrio tramway company contributed £11,000 towards the 
cost. 
Dunfermline,— At a meeting of the Town Oouncil а motion to take 
a plébiscite of the ratepiyers to assert in if they were in favour of 
municipalising the tramway: bif»e the Council give consent to 
the S»ottish Eleotrio Traction Co. applying for a provisional order, was 
теј ted. 

Hastings —A controversy is being carried on in the local Press 
relative to the merita of the оте ћ за trolley and underground conduit 
systems of electric traction. It will be rememte-ed that the tramways 
compspy are promoting a Bill which is for the erection of overhead 
equipmeat. 

Paisley.—At a meeting of the Council on Wednesday it was resolved 
that the Council should appeil to the Board of Trade against the 
Paisley District Tramwsys Oo. cessing to run cars from the east to the 
weet ond of the tzwn, and sls» having s‘ages shorter than allowed by 
Act of Parliament. 

Pertb, -The Town Oouncil have resolved to erect sheltars at the 
tramway termini at S3one, Oherr bank, Oraigie, aud Dankeld-road, 
some of the ol 1 hors) care to be cor. v rted for this purpose, The Town 
Ocunsil have adopted the Tramway Oommittee’s recommendation for 
a reduction of children’s fires, 


Huddersfield —At a specially convaned meeting of the Town 
Council it was resolved to promote a Bill in Parliament to authorise 
the const:uction by the Corporation of farther tramways in the 
borough, and to enable the Corporation to maintain and work such 
tramways as part of their tramway sys‘em. 


Kingstor-on-Thames —The Town Council have postponed until 
De». 19 the consideration of the report of the Hiehways Committee in 
regard to the non-compliance of the London United Tramways Oo. 
with th» requirements of the committee, and of the question as to the 
institot'on of legal p:oceedings sgainst the company. 


Wigan.—Ia moving the confirmation of the minutes of the Electric 
Lighting and Tramways Committee at the lest Council meeting, the 
chairman seid the prcprietors of the Horwich tramways had agreed to 
sell to the Corporation the stretch of line extending from the Wheat 
Sheaf in Stindieh t» the Oak Tree in Ooppull fər £27,000. 


Southport.—The Council have decided to discontinue the service 
of cars between CZ m- road and Ash-lane. There is now a 10 minute?’ 
in lieu of a 12 minutes’ service run on the inner circle route, aud the 
following addition il fares are now charged: between Blowick and 
Quizon-road, 21. ; between Omz on-road and St. Luke's-road, 141. 


Burslem —The tramways company have refuse 1 to accede to the 
rt queat of the Corporation tor the int-oduotion of $d. car stages. With 
regard to the proposed joint conferen'e with Stoke with reference to 
ecmplaints con зегріов cars, the Council have adj »urned the conference 
in orde: to g ve the tramway company tim» to make the promised 
improvements. 

East Ham.—A‘a meting of the Eist Ham Council it was reported 
that the North Metropoliten Tramways Co. had int/mwted thit they 
were prepared to accept £23,000 for their lines and дерд: in Romford- 
roa}, Esst Ham, provided the Oouvcil undertake to complete the pur- 
chase before Jan. 51 next. I: was decided that an cff:r of an amount 
be made to the t'amway company. 


Musselburgh — Mutselburgh and Dit iot Electric Tramways Oo. 
bave arranged a new set of fares for their syste n, which will take effect 
on and after New Year's Day. The all-the-way fare, 2d. for a three- 
mile run, will remain in force, but the intermediat» stages, for which 
44., 1d., and 141. are charged, are lengthened, 1j mile etages being 
given for Id., and two-mile atages for 14d. 

Birkenhead.— It was stated at the las Oouncil meeting that an 
accelerated traffic in the afcernoon on the Orton and Olaughton Circle 
routes had been ju-tified by the inoreas»d takinga, but that there was 
no necessity for a faster service in the morning. The Mersey Ruilway 
Oo.’ motor bus service was inaugurated on the llth inst, The four 
"bus which are on the streets cost £990 each. 


Darlington.—The Tramways O»mmittse reported to the Oouncil at 
their last meeting that the net loss on the year’s working had been 
£1,400, or £27 per week, equal to & 2d. rate, This, however, did 
rot include depreciation, which might be put dowa as something 
about 5 to 74 per cent. This was unde: the jd. fare system. 
Passen gars had increased 20 per cent., bat the receipts had only 
increased 13 per cent, 

Colohester.— The Tramways О mmittee hive considered the 
manager 's report as to the ticket system of collection of fares in 
lieu of boxes, and the introluction of intermediate stages, and resolved 
nem con. to recommend that the ticket system be adopted, a sub- 
committee being appointed to fally consider the best means of working 
the system. Th» work cf constructing the tramway along Military 
and Old Heath roada is proceeding satisfactorily. 

Ayr.—The Town Oouncil, at their meeting on the 11th inst., 
unanimously agreed to appoint a committee to report on the advis- 
ability of extending the tramway line to Hawkhill and Whitletts, alto 
as to the necesiary cipital outlay, the working expenses, and the 
probable income from such extension. The Tramways Committee 
recommerd:d the purchase of a tower wagon for the execution of 
repairs from Messrs. R. W. Blackwell and Co., at а cost of £65. 

Metropolitan District Railway.—A further reduction of fares 
came into force on Monday lest, Мару of the '' Oross-London ” fares 
between that company’s stations and the Met opolitan Oo. s Inner 
Circle stations has been reduced to 41, first-class and 21. third - ol ass 
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for the single fare. Return fares are also greatly reduced. Similar 
reductions have also been made in fares between District Railway Inner 
Circle statiors and Baker-street, Portland-road, Gower-atreet, eto. 


Croydon,—Ata meeting cf the Town Oouncil on Tuesday last it 
was unanimcusly decided not to accept the сэг of abcub 64. 000 a 
year in rent, upkeep charges, and share of the profits for a renewal «f 
the tramway lease to the British Electric Traction Go, The company's 
lease expires next year. The queation of municipalisation will be 
considered at a future meeting, but Alderman Stapleton, chairman 
of the Tramways Oommittee, said the committee regarded complete 
ао by che Oorpor tion ав the only alternative to the company's 
offer, 

Rochdalo-Littleborough.—To celebrate the succesefu! completion 
of the construction and reconstruction of tramways between these 
two towns, a dinner was held in Littleborough on the 6th inst., at 
the invitation of Мг, W. Н. Ormerod, J.P, Ia reply to the toast 
of the undertaking, the Mayor said that on all the sections the 
total receipts up to date from March 31 were £27,445. 168, 41., 
giving a car mile of 9 30J. The total numb» of passengers carried 
during that period wae 5,650,186, and the car miles run were 
626,415. 

Maccleafield.—A depntation from the Esst Cheshire Tramways Co. 
submitted to the Electricity Committee of the Council particulars of a 
scheme for a system of tramways in the town. Ibis proposed to con- 
struct the Jine from Hs zel Grove to Macolesfield first and then to 
construct the Maoolesfield lins through а number of streets. The 
gauge wil be the standard gauge of Aft. 84in. The rcute in the 

orough has been selected with a view to avoiding any street widening. 
As ии the supply of electricity, the promoteis are willirg to take 
it in bulk from the Corporation at a reasonable price, The promoters 
have not taken any powers in the draft Bill deposited by them to deal 
with tke question of street widening. The scheme will be submitted 
later in writing. The motor bus scheme has been abandoned by the 
Oorporation. 

Abordeen,—The number of passengerscariied by the carsfor the week 
ending the 2nd inet. was 283,155, an increase of 11,467, and 45 oars 
a.nd 219 men were employed as against 39 and 207 respectively. The 
mileage rate over the system was 9 9d., the same as in the correspond- 
img week of 1904, and the rate on the different routes was: Wocdeide, 
10 Ad.; Circular, 11°6d.; Mannofield, 11·7d.; Bridges, 8:53.; Bay- 
wiew, 10:0d.; Ferryhill, 7:9d.; Torry, 774. The expenditure for the 
week on electricity and wages was £569. 1s. 2d., an increase of £28. 
178. 4d. The passen ger fares for the 27 weeks cf the financial year 
total £38,830. 123. 7d., a decrease of £1,412. 43. 2d, while the expen- 
Giture on electricity and we ges for the same period amounts to £15,734. 
Ds. Ad., a reduction of £2,426. 51. The Tramway Sab-Committie 
met again to define the daties of the tramways manager shortly to be 
appointed. 

Bournemouth, — The Town Oouncil have rjected a motion for 
running Sunday trams. It was recommended that the tender of Мева:а, 
S. Brown and Sons for the erection of a tramway shelter and con- 
venicace, at £888, should ba accepted. The Council approved of the 
instructions to the surveyor by the Tramways Committee, tho surveyor 
to obtain specifications and estimates for two motorcars, and submit to 
the next meeting. The borough surveyor reported to the Tramways 
Oommittee thet in order to put the existing track on the Poole Light 
Railway in proper condition it would be ne ewary to expend abcut 
ES 000, which sum would include new points and orcesings, It was 
recommended that he be ir structed to proceed with such works ts were 
absolutely necessary to maintain the track in proper workiog order. 
The traffic maus ger also reported that іо order to run the summer 
traffic satisfactorily on the Poole Light Railway between the County 
Gates and Poole it would be necessary to conetruct two new pis iog 
places and lengthen two existing pissing plaxs. II was recommended 
that the Poole Oorporaticn be called upon to provide {езе additional 
passing places. The Council has sgreed to these recommendations. 


Nowoastle.—A boy, in attempting to cross the roadway, was 
knocked down by a passing tramcar, despite the attempts of the 
motorman to pull up the car, Somehow or other the cowcatcher, it is 
stated, failed to act, and the vehicle passed over the little fellow’s lege, 
The car had to be reversed before he could be extricated. An ic quest 
was held recently into the death of an «11 man who waa knocked down 
by а tramcar. А verdict of accidental death was returned, no fault 
being found with the driver, the voroner remarking that the men were 
very careful in tLeir driving. They had a verv difficult snd arduous 
duty to perform, and they did it as well as could porsibly be expected, 
A meetiog of the representatives of the Tramway Workers’ Union and 
the representatives of the Tramways Committee of Newcastle Oor- 
poration was held on Tuesday to consider the questions in disput; 
between the men and the Tramways Committ:e, After a long con. 
versation the men sgreed to withdraw their claim for extra payment 
for Sunday labour. On the other hand, the representatives of the 
Oo: poration agreed to withdraw their new regulation for tbe men to 
. work 11 days per fortnight. Thecther questions relating to ordinary 
working hours were referred to arbitration. 


Belfast. —The repcrb of the Board of Trade representatives in regard 
to their recent iuspection of the new tramways is, we understand, very 
eatiefsctory, Ia all, 51 miles of track have now been paseed, and it is 
expected that the cars will be running over the remaining portion of 
the track in a few days. Horse traction has been finally brought to 
an end, and up to the present the new system bas been working 
smoothly, there being no accidents, whilst slight defects in the con- 
trolers caused by damp are being remedied. Oa the first day of 
running 22,000 4d. tickets for childien were purchased. At a meeting 
of the Tramways and Electiicity Committee of the Council on Monday, 
a number of suggestions were made to the general manager, Mr. Nance, 
all of which he has promised to consider carefully, With regard to 
the lighting of tho tramway poles, the committee have requested the 


contractors to carry ont the work. The committee decided that, with 
the approval of the Corporation, a bonus of £300 chould be ‹ (егей to 
Mr. Ontler and £200 each to Mr. M’Oowen and Mr. Nance, А 
further resolution was pissed to the eff.ct that Mr. Munde, ssaistant 
city surveyor, and Mr. Pinkerton, sutveyor's department, should each 
get a bonus of £100, and that Mr. Lewis, who was clerk of works 
during the carrying out cf the contract, should be given £20. 


Hammorsmith —The Law and Parliamentary Committee of the 
Berovgh Oouncil have had before them a letter from the Fulham 
Borough Oouncil stating, with reference to the proposal «f the Loudon 
Ocunty Council to pave with granite setts the tramway track of the 
autLorised tramways between Hammersmith and Fulham, that it has 
repeatedly urged upon the London Oourty Council the desirability of 
tubstitut ng wood blc eke between the lines, and suggesting that the 
Borough C»uncil might com manica‘e with the London County Oouncil 
and request the Hammersmith representatives on that Council to 
support auch propc ail. The committee recommend that a father 
representa:ion be made to the London County Ocuncil in opposition 
to the propcsil to pave the tramway tracks w.th granite setts, and 
that, if possible, arrangements be made for a joint deputation from the 
two Ocuneils concerned, to attend before the committee of the London 
County Council which is dealing with the matter. With reference to 
the suggesticn cf the Borough Oouncil that the construction of the 
authorised tramway shculd be proceeded with with a view to providing 
work for the unemplojed, the London County Oouncil have ieplied 
that until the street w.denings and bridge reconstruction works are 
completed it will be impostib'e to proceed with the construction of the 
tramways. 

Groat Yarmouth.—The Tramways Oommiitee have reported to the 
Town Oouncil that a copy of the Board of Trade regalations with 
respect to the use of the electrical power on tLe overhead irol'ey sy: tem 
has been received by them. The committes declined to accede to an 
application by the adjutant of the 2ad V.B. Norfolk Regiment for 
volunteers in uniform to travel at a reduced rate when goirg to and 
returning from parade at the drill hall and r-fle range. After the 
fishing season, the terminus of Fish Wharf route will be at the barrack 
gates on Admiralty-road. The terminus «f the Gorleston Qasy route 
wil be extended to a point opp site the lighthouse on the Gorleston 
Quay. Arrangements аге to be made on two evenir gs in January, on 
the occasion cf a dinner to the employés, for woking the Yarmouth 
and Gorleston tramway services ao as to admit of half of the employé; 
бей g released from duty on each evening, and to allow collecting 
boxes to be placed in the cars fcr pub'ie satsariptions, no personal 
canvass by the men being sinotioned, A meeting of the Jciat Tram- 
w.ya and Electric L'ghting Commit: e) retoivid that the Electric 
Lighting Committee should return ths «quivalent of id. per unit 
for all elestricity uted for tramway purposes for the year ended 
Sept. 30, 19905. and for the year endiog Sept. 30 1956, current 
for tramway purposes should be charged at 241, per unit. The 
Tramways and the El :сігіс L'ghtipg Committees agreed to this arrange- 
ment. This was sgreed to by the Towa Oouncil. 


Tramways in Ameriea —A report by Mr. A. L C. Fell, the chie 
ı ffi er of the London Oouvty Council tramways, on his visit to Amer isi 
бо irspeot the tramway system of the Uaited Stites, was iss1ed on 
Wednesday. He has tabulated the information received respecting the 
moat interesting points in the more important of tho eit è: v.sited, and 
has compared these with similar features of the Coun*y Oouacil under- 
takiogs. The general impression gathered by Mr, Fell was that 
American «ngincers and their flaanoial supporters are much more 
inclined to iake the view that where there is a main road out of a 
city, or a possibility of connecting two cities, there з 10010 be a street 
tramway to Cevelop the district. Ia many inetances the nodertakipgs 
do not prove a fioanci:l success for some years, bat the country i: being 
developed вэ rap diy that the risk is only a small one when the u timate 
1esults aie taken into consideration, Tae greatest incentive to the 
quick development cf street railways in America ів the fact that on 
tbe inter- urban lines the speed in the m*j rity of oases is unlimited. 
Several times Mr. Fell travelled a“ the rave of 50 miles an hour with 
perfect safety on tracks laid at one side of the road. Ia most of the 
smaller cities the trackwo:k is of the cheapest ible character, and, 
apparently, that is 1 that is necessary until the undertaking is in a 
position to instal the work in a more permanent form. The coudition 
uf the paving in some of the cities which Mr. Fell visited ie disgraceful, 
and would not be tolerated in this country. This faot, it is pointed 
out, should be taken int» acoount when comparing the operating costs 
with those of similar schemes in London. 

St. Neots Power Scheme.—A +ғуг dioate has been formed to 
promote a Bill in Parlism-nt to carry out an electric power scheme, 
gererally known as the St. Neot's" or *' Railway” power scheme. 
А ј int-et»ck company has been iegis‘ered with a capital of 260 000 
to provide, in the fis“ instance, the financial necessities of the enter- 
prise during the [asssge of the Bill through Parlian ont, and the names 
of the members cf the syndicate which appear on the register as eigna- 
tories to the memorandum of sssociation are a guarantee that ару 
necessary capital will be forthcoming for the ultimate construction (f 
the elec:ric works and mains. The directors of the ayndicate are 
stated by tbe articles of association to be Mr. Stanley Boulter (chair- 
man), Mr, George Kitebia, and Mr. H. А. Vernet. The о! jeota cf 
the Bill are the supply of electric energy in bulk to railwaye, metrc- 
politan borough councils, and existing electric supply companies, The 
promoters are, we understand, directing their attention mainly t 
the supply «f the great London railways, for the eleotrification of 
whose suburban traffic it is estimated that fally 700. 000,000 
units will in the near future be required ; but negotiations are also 
pending for supplying in bulk municipal and other electric under- 
takers, The premises of support which the 85. Neot’s s:heme has 
received from railway companies show that the latter ate fully alive to 
the importance of having obtained such a strong group of capitalists 
who are road y бә ateiet the railways by providing the money necessary 
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for a great electric power scheme which will obviate the necessity of 
the railway companies themselves adding to their own capital ; while 
at the same time, by means of such a large installation and the other 
advantages already mentioned, a lower price per unit can be ensured 
than by independent or tions. It is expected that the direction 
of the St. Neot’s Parliamentary Oo., which will be formed after 
statutory powers are obtained, will largely consist of railway directors, 
who will thus keep closely in touch with traffic requirements, 

London County Counctl.—At the meeting of the London County 
Council on Tuesday last, on the recommendation of the Parliament ar 
Committee to proceed with the Tramways Bill, Sir R. M. Beachcroft 
pointed out that the Bill contained proposals for the construction of 
new tramways in districts where the local authorities had refused to 
contribute one-third of the cost, In those circumstances, he asked if 
it was not waste of money to go forward with these proposals, Sir T. 
Brooke-Hitching said he believed the tramways did not pay, althongh 
he was unable to get the information he wanted from the Highways 
Oommittee. His opinion was that motor omnibuses had come to atay, 
and that the money they spent on tramways would result in a loss, 
Mr, Allen Baker, M. P., said the tramways of the Council on the south 
side of the Thames, notwithstanding many difficulties, showed a sub- 
stantial profit. Colonel Colville said that the intention apparently 
was to join up the northern and southern systems by means of the 
Aldwych subway, but they would only be able to have singlo-deck cars 
through the tunnel, He felt that the motor omnibuses which could 
carry the passengers through Kingsway would kill the Council's trams, 
as in the case of the latter passengers would have to change from two- 
decker to one-decker cars. Mr. Waterlow denied that they would lose 
on this service. It was intended to use trailers through the subway, 
and thus enable them to cope with the traffic. It was agreed to 
proceed with the Bill The Highways Committee recommended 
that the electrification of 224 miles of tramway north of the 
Thames be proceeded with аб a capital cost of about £800,000. 
The recommendations of the committee were adopted. It wae pro- 
posed by the Highways Oommittee that the estimate of expenditure 
on capital account of £32,000, submitted by the Finance Oommittee, 
be approved in respect of the roadwork and platelaying (including 
rails) for the reconstruction of the existing tramways in Vauzhall 
Bridge-road, and the construction of tramways over the new Vauxhall 
Bridge, for the underground conduit system of electrical traction ; 
that expenditure on capital account not exceeding £5,300 be sanctioned 
for the provision of track and slot raile, eto., for the reconstruction of 
the tramways in Vauxhall Bridge-road, and the construction of tram- 
ways over the new Vauxhall Bridge, for the underground conduit 
system of electrical traction; and that the offer of J. Mowlem and C». 
to execute for the sum of £4 995 the roadwork and plstelsying in con- 
nection with the construction of tramways over the new Vaurhall 
Bridge for the underground conduit system of electrical traction be 
accepted. With regard to the acquisition of a site at Holloway, the 
committee recommend (a) that the operation of the tt nding order 
relative to propos Is involving expenditure on capital account of sums 
exceeding £5,000 be терени in order that the subjoined recom- 
mendations may be considered ; (b) that the estimate cf expenditare 
on capital account of £21,000, submitted by the Fir ance Committe», 
be approved in reepect of the acquisition of a site at Holloway for the 
erection of tramways buildings required for the electric wo king of portions 
of the Oouncil’s northern tramways; (c) that the freehold interest of 
the Tufnell and Caledonian Park Syndicate in the property in Pember- 
ton-road and Pemberton-terrace, Holloway, known as the Caledonian 
football ground, be acquired for the sum of £20,000, subject to the 
condition that the main wall of the buildings on the northern boundary 
shall not be erected at less than 15ft, from the boundary wall in the 
rear of St. John’s-park-mansions ; that the valuer and the solicitor do 
complete the matter, allowing, in addition to the amount named, 
the necessary legal and other expenses; and that the see! of 
the Oouncil be affixed to the sgreemens for the purchase, The 
committee aleo recommend that the conditions set ont in the 
letter from the City Corporation indicating the terms upon which 
the Corporation would be prepared to promote a Bill in the parlia: 
mentary session of 1906 for the widening of Blackfriars Bridge and for 
the construction of tramways thereon, be accepted. The work of 
erecting a generating station at Greenwich is proceeding estie. 
factori'y. Ib is hoped that the first portion of the stetion will be 
opened early next year. It will serve for the whole of the tramways 
south of the Thames which have been reconstructed for electrical 
traction, and also for the following further routes: the existing 
tramways from Wandsworth to Westminster Bridge and St. George'a- 

us, via York-road, Battersea Park-road, eto, including the lines 
in Faloon- road; the new tramways between Tooting and Wands- 
worth, via Garratt-lane, eto,; the extension of the existing electric 
tramways at Greenwich along Weolwich-road to Tunnel - avenue, and 
the new lines in Blackwall-lane; the tramways between New 
Oross-road and Oatford, via Lewisham  High-road, High- street, 
Lewisham, eto. 


LIGHTING AND GENERAL. 


Coventry.—No alteration is at present to be made in the pretent 

scale of charges for electric energy. 
—Sanction has been received to the borrowing of £5,500 

for the extension of the electric lighting main to Tuns tall. 

Houghton-le-Spring.—The laying of cables for electric lighting in 
the Urban District Council's district is abont to be commenced. 

Taunton.—Au inquiry has been held into au application of the 
Town Council for sanction to raise a loan of £4,844 for electric light 
purposes, 

Rhymney, —The private syndicate formed for wa s 


the Rhymney Valley with electricity will not proo 
cation lor pont this session, Y i 


ose of lighting 
th their appli. 


Dunoon (Argyleshire).—The Town Oouncil are considering a 
proposal to build а refuse destructor and electric power plant at an 
approximate cost of £10,000. 

Underground Telegraph Cable.—The underground telegraph cable 
bas been brought from Manchester to Leeds, with the intention of 
ultimately carrying it to Newosstle. 

Ascot. —The Ascot District Gas Co. are applying for a Bill to enable 
them to extend their limits of ges supply and to supply electricity 
throughout certain portions of their ares. 

Dundee.—The Town Couucil have decided in relation to applica- 
tions for wayleave for poles by the National Telephone Oo. to continue 
the existing arrsngements—viz., a charge of 18. per pole. | 

Chertsey.—The Rural District Council have received a letter from 
the Board of Trade relative to the Woking Electric Supply Oo.’s 
order, and a farther notice from Meesrs, Foote and Milne. 

Bradford-on-Avon. —The Rural District Oouncil are consultiog Mr. 
Geo, Pearson, of Bristol, with regard to the system adopted by the 
Somerset Electric Light Oo. for the laying of cables and wires. 


Cannock.—The minut» of the Electric Lighting Committee which 
committed the Urban Distriot Council to an experimental scheme to 
light the centre cf Oanuock at a cost of £3,000 has been approved. 


Heckmondwike.—The Law and Parliamentary Oommittee have 
invest'gated the subjent of meters at the power station, and sre com- 
muvicating with the Yorkshire (Woollen District) Electric Tramways 
Oo. on the subject. 

Australian Cables.—The Commonwealth House of Rspresenta - 
tives, which has previously ratified the agreement with the Eastern 
Extension Telegraph Oo., has now passed it with the amendment 
made by the Senate. 

Tiverton.—The Town Oouncil are presenting to the Local Govern- 
ment Board their objections to the Board’s cancelling their electric 
light order, and also the grant of an order to the National Provinois! 
Kleotricity Oompsny. 

Steel Chimneys.— We are informed that Messrs. Thomas Piggott 
and Oo., makers of pipes, tanke, aud steel structures, have just 
successfully completed two s‘eel chimneys in South Wales, one 175ft. 
high and the other 125%. high. 

Epsom. —Six new applications, equal to 229 8.c.p., making a total 
of 9 184 8-c.p. for private lighting alone, have been received. During 
the last year the total number of 8.c.p. lamps increased from 7,085 to 
9,154, an inoresse of 50 per cent. | 

Tredegar.—At the last meeting of the District Council a letter was 
read from the Board of Trade intimating that the electric lighting pro- 
visional order of the Oouncil had been revoked, as the Oouncil did not 
intend proceeding under the order, 

Hartlepool.—The National Telephone Oo, have obtained permission 
to place their wires underground in return for an annual payment of 
15 guineas. The Northern Oounties Electric Supply Oo. are making 
some alterations in the street lamps. 

Parton (Cumberlaud).—The Parish Council have appointed а 
committee to interview the отса Engineering Oo., who are extendiag 
their eleotric plant, and have suggested that some arrangement might 
be made for the lighting of the village. 

Brighouse.—It has been decided to at once provide three more 
telephone trunk wires between Brighouse sand Huddersfield Post Office, 
thereby doubling the present service, and als» provide two more wires 
between Brighouse and Huddersfield exchanges. 

Hanley.—The Town Council have empowered the electrical engi- 
neer to purchase such short lengths of cable as may be required for 
extensions on the same terms and conditions as before upon satisfying 
himself that the rates are based upon the current market prices. 

Broughty Ferry.—The estimate for lighting the parish church 
clock by eleotrioicy is much below that of gas, and the matter is under 
consideration. The current generated for November shows an increase 
of 2,712 uuits compared with the corresponding month of last yeer. 

Liversedge.—The District Council have decided to withdraw the 
electricity supply echeme which had been previously adopted, estimated 
t» involve an expenditure of £2 500. Application will be made to the 
Board of Trade for the period covered by the provisional order to be 
extended by 12 montbs, 

Eastern Telegraph Co.—A dividend is announced at the rate of 
54 per cent. per annum, less income tax, on the preference stock for 
the quarter ended Deo. 51, 1905, and an interim dividend of 1j per 
cent, on the ordinary stook, free of income tax, in respect of profits for 
the quarter ended Sept. 30. 

Camberley.— An application from the York Town and Blackwater 
Gas Oo. for consent to the company’s application for a provisional order 
to supply electrical energy for private and public purposes, in accord- 
ance with S:ction 92 of the York Town and Blackwater Gas Aot, 
1904, is under consideration. 

Nowoastle.—At the last meeting of the Newcastle and Gateshead 
Ohamber of Commerce it was stated that the chamber had agreed to 
write to the De Forest Wireless Telegraph Oo. saying they would 
support any movement the company might have for placing a receiving 
stations at the mouth of the Tyne. 


Warrington.—The following scale of charges for electric energy 
supplied for power has been adopted: load factor 40 per cent., charge 
ld. per unit; 50 per cent., ‘94d.; 60 per сері, ‘88d.; 70 per cent., 
82d.; 80 per cent., ‘76d.; 90 per cent., "703. —intermediate values of 
load factor being worked out proportionately. 

Swansea, —The Electric Lighting Committee have received letters 
from consumers complaining of the high price of eleotrical supply: 
The Mayor, speaking ab а meeting of the committee on Thursday 
said electric light needed care in ite use, but where the light was used 
night and day certain concessions would be made, 
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Fulham —4A conference of those borough councils who voted in 
favour of the proposal of the London Oounty Council to introduce 
& Bill for enabling them to supply electricity in bulk is to be held 
at the town hall, Fulham, on Monday next at 3 p.m. 

Buxton.—The Electricity Committee of the Urban District Council 
are favourable to the holding of an exhibition, provided a sufficient 
number of exhibitors csn be obtained. Free current t» be supplied, 
aud skeleton stalls provided. Exhibitors are to do their own draping, 
aud charges will be made for stall space aud for advertising. 

: Electrical Exhibition.—The Oharing Cro:s, West End, and Оу 
Electricity Supply Oo. have organised an exhibition at 85 Fenchurch- 
street, E. O, which is to be of a permanent character. of the various 
machines, apparatus, and appliences by means of which electric power 
and energy have been made available for domestic ani business 
purposes, 

Larne.—The tender of the Larne Electric Lighting Works for 
public lighting has been accepted at £450 per annum. This includes 
the lighting of 14 arc Jampe and 132 incandescent lamps from dusk to 
midnight, of nine aro lamps and 28 incandescent lamps from midnight 
to dawn; also to light throughout the months of May, June, 
and July. 

Brighton.—A protracted inquiry has been held into the application 
of the Town Oonncil for sanction to borrow £38,500 for electricity 
purposes and £5,909 for the purchase of the Star Foundry site, and for 
the erection thereon of buildings in connection with their electricity 
undertsking. The committee of ratepayers offered considerable 
oppoeition. 

Electric and General Investment Co.—The directors have 
declared the following interim dividends : at the rate of 6 per cent. 
per annum on preference shares for the six months ending Dec. 31, 
being 3s, per share; and at the rate of 10 per cent. per annum on 
the capital paid up on the ordinary shares, being 13, per share for the 
six months ended Nov. 30. 

Glasgow.—The Electricity Committee recommend that application 
be made for farther borrowing powers to the extent of £240,000 at 
least. It is proposed to put down three additional turbine generators 
of 4, 500 h. p. each, as the tramways department will in course of time 
require all their current for tramway purposes, and wil), therefore, not 
be able to sapply supplementary current to the Electricity Commit tee. 


Bermondsey,—Oouncillor Pridmore, in presenting the report of the 
Electric Lighting Committee at the last Council meeting, gave details 
which showed that the undertaking was making most satisfactory 
progress. Councillor Vezoy stated that the undertsking was in a far 
better condition than when he undertook the chairmanship, nearly 
two years since, In every detail the works showed very sitisfac‘ory 
progress. 

Boston (Lines.).—The question whether the Corporation should 
seek to extend its order for electric lighting or allow a company to atep 
in and do the work came before the last Town Oouncil meeting, and it 
was decided that the Paving and Lighting Committee ahould endeavour 
to make the beet terms porsible with any company that may seek to 
obtain a provisional order for the supply of electricity within the 
borough. 

Hampstead —The Council recently revised the charges for current 
for lighting, and at the last meeting decided to reduce the price for 
electric current for power from 2d. per unit to 14. per unit, with a 
minimum charge of £1 per querter per kilowatt installed, or, at the 
option of the consumer, to 14d. per unit without a minimum charge. 
It was also decided to reduce the charge for current for heating from 
2d, to 14d. per unit. 

Inquest.—An inquest was held at Oonsett last week regarding the 
death of T. H. Thomas, sged 40, who was apparently kil'e1 by an 
electric shock iu the blackemith shop of the Pelton Fell Oolliery on 
the 28th ult. The expert evidence seemed to show that 254 volts 
would be the highest voltage to which the deceased was su'j:ote! 
when handling a fusible lamp. The ir quest was adjourred to allow a 
post-mortem to be made. 

Cromer,—The annual report of the engineer on the electric light 
undertaking to June 30 shows that the estimated capital expenditure 
during the next two or three years, with a provision of £3,580 for 
house services, etc., will amount to £11,000. Application will probably 
be made for sanction to a farther loan of £11 C00 in connection with 
the electric light undertaking. Icquiries are t» be made with refer- 
ence to the special charges now being made by the contractors to 
consumers, 

Yarmouth,—The Council have approved of the prinoiple cf 
establishing a showroom and office in a central position in the town 
for the purpose of diaplaying electrical appliances for heating and 
lighting. The same would also be used as an inquiry office. The 
resident engineer reports that during the month two new contu ners 
have been connected to the mains, representing 252 8.0. p. lamps. 
The: e are now connected to the mains 660 consumers, representing 
52,668 8.6. p. lamps. 

Gomersal,— At their last meeting the District Oouncil received a 
letter asking for consent to a provisional order which is being 
prcmoted by a private company for the distribution of electricity in 
Gomersal, The company stated that they would fix the maximum 
price at 6d. instead of the usual 8d., and if they obtained the order 
with the Oouncil’s support they would psy the Counoil's reasonable 
c-ats, and provide a supply in Gomersal at the earliest date. Nothirg 
was done in the matter. 

Longton.—The number of unite generated for the six weeks ended 
Nov. 25 was 11,849 against 9,929 for the corresponding period of last 
year, being an increase of 19 per cent. Au expert is to be engaged 
to value the gas and electricity works for poor-law assessment 

urposes, The chairman, vice-chairman, Councillors Brewer, Brook - 

ouse, Derbysh re, and Taylor have been appointed а sub-committee to 


consider the question of electricity extensions and charges for current 
both for lighting and motive power purposes, 


Southport —A subcommittee has been empowered to eettle the 
price at which electricity can be supplied for the purpose of working 
the pumps st the new sewege disposal werke. The plan of the electrical 
engineer for the erection of the necessary buildings to contain a new 
baitery of accumulators has been adopted. The Tramway Committee 
have agreed to provide for trial purposes a new wattmeter to be used 
in copjanction with the present traction meters. 


Hammersmith.—Sixteen a iditicnal consumers, representing a 
maximum of 1761 8 0. p. lamps, have been connected to the mains, 
and six consumers have been Пів `оппес'еі, the present number of 
consumers taking current from the meins being 1,746. The Council 
are buying from the Bat Electric Oo. 50 10-smpere meters which were 
hired from them for the purpose of the exhibition at Olympia in 
October last, at £1. 178. per meter, the company foregoing the fee of 
5s, each for the hire of the m:ters during the exhibition. 


West Bromwich.—The dispute b2tween tbe Corporation and the 
tramway company has been settled, At the lost Town Ocuvci! meet- 
ing а view wes exprcsied that under the revised sgreement the Oorpo- 
ration would stand the risk of loeing £624 & year, the cost cf 100 000 
units of elestrivity which the company wonid not require. Ia the yc ar 
ending Sept. 30 the tramway company had taken 1,039 536 units at 
£27,350. Id was feared that if the company were usiog smaller cars, 
aud were running thoꝛe at less frequent intervals, their current bill 
would be reduced. 

Basford (Notts).—At the las“ meeting of the Guardians the 
question of economy and improvement in the lighting «f the work- 
house w.s dit ces ud оп the presentation of a r. port from the Visiting 
Oommittee recommending the installation of elestric light on tke 
premiees, and the prcvision of the necessary power for producing the 
same in the mcs’ economical msuner, The estimated cost was men- 
tioned as £20C0, and the committee suggested that Mr. Betts, 
architect, should be instructed to prepare pians, The report will be 
considered at the next meeting, 

Sunderland.—The Town Council have decided to borrow £18,000 
for ex ensions to the electri sity station, Mr. Alderman Bruce, chair- 
mau cf the Electricity Com nittee, stated at the last meeting that they 
had been very saccessfal, and at the end of the current year they 
w.uli have a net profit of £5,000. The demand had increased enor- 
mously, owing t» engice works and shipyarde tak ing current for motive 
power. Amongst others, one fi m had stated that the coat of elec. 
tricity bad озеп £300 per anum 1: в: than + а, and teveral others 
had found a great financial gain. 

Gülingham.— We understand that the Council have decided to 
extend their sgreement with the Kent Eleotrio Power Оо, to Aug. 31, 
1906, The price oba ged for current is to remain as at present—vz, 
2 5d. per nnit—the company being able to work up to a msximum 
load of 450 kw. The engineer has reported a total of 47,663 8 o p. 
lampe with 265 consumers connected, and that applications had been 
received for the equivalent of 268 8.c.p. lamps. Several new public 
lighting mairs are to be laid. The agreement with Chatham has been 
referred to the Oouncil in committee, 


Salford.—The electrical engineer is preparing detaila of his pro- 
poeals for increasing the plant at the electricity worka in order to meet 
present and future demands for electric current. Five additional 
reverse-ourrent circuit breskers are to be purchased from Oowarsg 
Limited at the price of £8 each. Additional cables will be laid in he 
Ecoles New-road area for improving the pressure of current supplied to 
consumers in that district at an estimated cost of £2,112 15. A 
recommendation by the electrical engineer to add additional switches 
to the lighting and power switchboard at a соз: of £170 has been 
approved. 

Edinburgh.—The report of Mr. John F. Simmance, A. M. I. O. K., 
M. I. M. K., on the ges and electrio l'ghting of Edinbargh states that 
the former was supplied at over 24 candles, the average variaticns 
being a minimum of 2ft. and a maximum of 4jft. He considers that 
the electric current is eminently satisfactory in the centre of the city, 
but shows great variation in the Portobello district. He expresses 
disapproval of the incandescent gas lighting. Of the gas expended in 
the lamps, at least 40 per cent. was wasted. For the want of a small 
additional sum for mantles and maintenance, 40 per cent, of the cost 
was thrown away. 

Now Issue.—The British, Fo.e ga, and Colonial Automatic Light 
Controlling Co, Oapital. £100,000. Object: to acquire as a going 
concern the goodwill of the business of the business cf the Automatic 
Light Controlling Oo. and the patents and rights of Mr. John 
Gunning's inventione for lighting and extinguishir g all descriptiona of 
gis lamps at a predetermined time or predetermined times, and for 
1m provements in apparatus for opening and closing electric circuits at 
predetermined times, The object of the mechanism, the subject of 
the inventione to be acquired by the company, is the automatic light- 
ing and cxtinguishing of public, private, or other lampe, whether 
their light be derived from gas, electricity, or other illaminant, 


Fraserburgh.—At the last Council meeting Mr. Alexander sub. 
mitted the following summarised report ae to the electric lighting of 
the town from the tool works: ''The Couucil pay to the company the 
sum of £4,C00 to meet the cost of constructing additional plant 
required, and the company to supply the town with the electrical 
energy at 2d. per unit for the first two years and at 13d. thereafter, 
The cort of constructing the necessary underground cables would be 
£4,000, so that the Council would have a capital expenditure of 
£28,000, and the area to be treated embraces 81 street lamps, for which 
they at present pay £67. 10s, per annum." The matter has been 
deferred for further consideration. 

Dunfermline.— Further correspondence ha taken place between 
Provost Macbeth, Dunfermline, and the Fife Klectrio Power Oo., and 
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also with the National Gas Oo, and Tengyes Limited, regarding the 
question cf supplying electricity to the Oorporation. The Fife Electric 
Yower Co. have now offered the following terms under a 10 years’ 
agreement: under 100 000 units, 181. per unit; 100,000 t^ 200 000, 
141. ; 200 000 to 200 000, 141. ; 300,000 to 500,000. 1d. ; 560,020 to 
760,C0), §1.; 750 000 to 1 000 000, 31. The National Gas Оо. estimate 
that the price would he as follows: 127 500 unit, 1.4. per unit; 
200,020, 947d.; 750 C00. *624d.; 1,000,000, 504d. No allowance is 
made in cither estimate for the cost of distribution. 

London Gazstte, —The Octo E'eotrica] Manufacturing Oo. (1905) 
has been wound up voluntarily, and Mr. E. H. Fletcher, 14, George- 
street, Mansion House, London, appointed liqaidator. The Imperial 
E ect ic Limp and Batte y Syndicate hss been wcuad up voluntarily, 
and M-. A Sissons, 105. Gresham House, Oid Broad street, Lon Jon, 
appointed liquidator. The first meeting in the (state of J. W. Smith, 
elecsrioal engineer and contractor, 65, Bolton-road, Darwen, will be 
held at the O Boial R зсеіғгг'в offices, 14, Ohapel-street, Preston, at 
10 5) a.m. on Dec. 18. A receiving order has been made du! on 
creditors’ petition in the estate of W. Leslie, electrical engiaetr, 
I. tsly carryiog on business at 22 Bangalore-roai, Putney. 


Battersea.—The prop;ssd new charges for meter rents are as 
follows: 1f any consumer's quarterly account amounts to less than 
12 ., a meter rent of 3s be charged. Should а consumer's account 
exceed 12e. but be less than 15s. during any quarter, euch sum 
shall be charged for meter rent as will bring the total up to 15s. 
No meter rent to be charged to contumers whose quarterly account 
exceed 163. If more than one meter is fixed on а consumer's pre- 
mises, the above conditions shall apply separately in respeot of each 
meter. The net amount to be paid by the County of London Electric 
Supply Oo. relative to the supply of electriosl energy in areas trans 
ferred under the provisions cf the London Electric Lighting Areas 
Act, 1904, is £595. 53. 4d, 


Islington.—At the last meeting of the Borcugh Council, in reply to 
а question as to the charge upon the rates for each aro lamp for the 
half-year ending March 31, 1903, and the half-year ending March, 
1905. the borcu,h treasurer said for the former half-year it was £32. 
16s, 9J., for the lat‘er half-year £37. 12a 11d. At to night's meetirg 
the Finen e Committee will submit a report ia regud to the proposed 
extension of arc ligh'iag in the stree's of tke borough at а cost of 
£21,011, expressing the opinion that, haviag regard to the uncertainty 
which at p «s»nt turrounds electrics] uadertakioge in London, #1 to 
various circamstanoes affecting the Isliogt n ucderiakir g in particular, 
the Council вчо 114 not sst ion the further largs capit.] expenditure 
now proposed by the L'ghting Commi tee. 


Hastings.—The iacome of the electricity works for the year ended 
Deo. 31, 1904. was £19 467. 18: 51., and the expenditure £19 351. 
бз. 10d., leaving а net profis of £116. 12. 74. The ascumulsted 
deficiency brought forward from the previous year was £4 468, 8. 114. 
This was reduced during the year by the sum of £1,125, raised by 
means of а g meral district rate, and the net profit referred to of £116. 
18. 7d., leaving a deficiency carried forward at Ов. 31, 1904, of 
£25,226. 163. 4d. Tbis account shows a marked improv: ment over the 
previons year, when the net deficiency was £951. The interest ani 
sinking fund charges absorb:d 48 24 per cent. of the total income. 
The capital «xpenditure during the year amounted to £4 987, 
10s. 2 J., bringing the total at Озо, 31, 1904, up to £136 819. 9s, 5d, 


Southwick.—The Urban District Council have decided to enter 
into a contract with the Couaty of Darhsm Elactrics! Power Dis- 
tribution Oo. for the lighting of ccrtsia streets. Tbe contract is to 
commence at the expiration of the present contract with the Sunder- 
laad Gas Oo. in Joly next. The terme of the contract with the 
Distribution Co. has been left in the hands of a committee, on the 
understanding tbat the initial cost of providing the necessary plant be 
spread over a period of five years. It appears that the company will 
charge £280 for patting up the lampe ld d providiog all the materiel 
for the lighting of the roads. They are willing to accept payment of 
this initial cost by yearly instalments covering a period cf five years. 
A‘ter dedusting the value of the old lampe, the net annui] charge 
comes to £141, 16s., against £195, 76. for the annual cost of lighting 
the same roads by gas. 


Ayr.—The Ayr Harbcur Trustees have of late had under coneidera- 
tion & proposal to generate current for the electric lighting at the 
harbour, and have obtained a report on the subject from a consulting 
engineer, who hss also dealt with the probadle cost of supplying 
current for the new lamps. the Trustees propose to erect on the south 
side of the harbc ur and certain additional lampe for the north side sud 
wet dock. The rece:t charge made by the Ayr Corporation is E21 
per lamp. and abont 17 additional lem;s are required, the additional 

mps and cablea being provided by and remaining the property of 
the Trust. The Town Coanol have offered to supply current to the 
Hai bur Trustees а" the rate of £18. 103. per lamp, on condition that 
no fewer than 31 lamps are erected ; and that on the same terms 
and conditions now applicable to the existing lamps. Tais charge 
to come into operation s> soon as the whole lamps are in use. 


Cardiff.— Western М iil.chambers have become a centre for electrical, 
machinery, and allied firms. This is, the JVestern Mail says, no 
doubt, due to the central position of the chambers, which are situated 
in St. Mary street, ‹1›ве to the Great Western Railway Stition. The 
firms which have offices ір the Western Mail chambers include: Olay 
Bros, and Oo., electrical engineers;  E'o:trical Co., lighting and 
machirery ; Oallender’s Cable and Construction Oo.; Orompton and 
Co., electrical engineers; British Iasulated and Helsby Oables; 
Sinnot and Stracey, civil engineers; Н. T. Wales, miniog and civil 
epgincer; Vacuum Oil Oo.; Uekside Enginccrirg and Rivet Oo., 
colliery engineers; Plowright Bros., colliery screening plaut ; Ospell 
Fan Oo., colliery fan manufacturers; Simon Carves Limited, coke 
ovens and coke-washing plant ; Penman and Oo., boilermakers; Last, 
Воз, and Co., metal brokers; Frank B. Last, analytical, metal- 
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lurgioal, and con:ulting chemist; G. Hamilton and Oo., machinery 
auctioneers, 

Tonbridge — It has been decided to alopt from March 31 next 
reduced charges for etrcet-lighting by electric lamps as follows: Esch 
arc lamp £20 per annum for the year ending March 31. 1907, to be 
ſu ther reduced to £18 for the year ending March 31, 1908. This will 
«ff ev a redaction for the first year of £90 and for the second £126 in 
the charge for aro lighting. The charge for all electric lamps to be 
reduced from £5. 15:. per half-ampere Nernst lamp to £3. 12s, 6d. 
per annum, equivalent to a total reduction of £7. 6s. on the existing 
58 lampe, with a further reduction to £3. 10s. per annum after 
March 31, 1907, in the case of all converted gis columns, This offer 
hes been made on condition that all ges lamps on the line of clectric 
cable shall be replaced with eleotiia Nernst lamps, subject to the gas 
company's minimum of 200 lamps being maintained. Arrangements 
are to be made for a suitable man periodicilly to inspeot consumers’ 
installations, with a view to advising them with regard to the lighting. 
and lamps generally. The engineer reported that this can be done 
without loss (and probably at some profit) to the Council, 

Morley.—The borough electrical engineer (Mr. J. E. Ellis) in his 
last report states that the output from the electricity works for the 
month ending Oct. 31 was 17,030 unite, as compared with 16,504 
the same month last year, showing an increase of 526 units. The 
actual units sold to consumers by meter was 11 894, against 10,258 
the corresponding month of last year, being an increase of 1 656 unita. 
Thirty lamps had been connected during the month, the lamps con- 
nested to date numbering 13,154, aud. the motors now oonneoted 
equalled 274 h.p. The following have been appointed the committee 
to exsmine the accounts prior to the monthly meetings: the chairman, 
vice-chairman, Alderman J. H. Smith, and Councillor G. E Baines. 
The consideration of the question of the provision of tanks aud 
apparatus for feeding the boulers with the waste water has been deferred 
until the next meetiog. The borough electrical «ngineer is about to 
arrange for an exhibition of electrical appliances to be held ia the 
King's Hall du'ing Msy, the committee to provide the current for the 
exhibits free of charge, but t» incur no further responsibility. 

West Ham. —Ia a recent repo:t the electrical engineer points out, 
with reference to the sgreement entered into with Jeyes' Sanitary 
Compounds Oo. for a supply of current for power pt ou the 
Hopkinson eystem—viz , £1 per kilowatt demanded, plus 7d. рег unit 
for all current oonenmed— that he finds that in this particular case 
the system «f charging for the qusrter ended September last worked 
out very mach sgainst the consumer, the aver. g» price being 84d. 
This was due t> the fact that their machiaes haa only been runpiog 
experimentally, instead o' being engsg«d on r«galar work. The com- 
pany is to be allowed a fist rate of 12d. per uait until such time as 
their machioes are working at their normal load. The engineer also 
т commends, with reference to the bite of motors, that the consumer's 
rental be 15 per cent. per aur un on the cost «f the motor supplied, 
which covers the Corporation for capital charges, depreciation, repairs, 
and maintenance; aud that as by this payment the consumer has 
covered these o sts on the motor, he be charged by the ordinary rate 
in force for the tupply of currert for power. 


Hounslow — Ап inquiry has been beld into the application by th 
District Council for sanction to a loan of £11,500 for the purposes of 
extensions of the electric lighting system. Mr, H. J. Baker (clerk to 
the Oounci)), Mr. J. Emight (the Oouncil’s consulting expert), Mr. 
Bond (the e-ectrical engineer), and Me. W. J. Lobjoit (chairman of 
the Ele tric Lighting Committee) attended. The application included 
£1,262, the amount spent in excess of the loan of £55,000 sanctioned 
in Jane, 1903, and £10,238 mainly in connection with additional 
mains. Mr. Baker explained that the great bulk of the excess in 
expenditure was due to the need for two more boilers, the wiedom of 
wh'ch had been shown by the way they had helped to overcome break- 
downs on the part of the original boilers, The actual outlay to be 
made on mains was £7,434. At the time of the first inquiry held in 
connection with electric light, it was estimated that in the firet year 
there would be consnmption equal to 9.000 c.p., but the actual to the 
end of the first year was 14,272, which showed that the forecast of 
the Oouncil was more than justified. They believed, therefore, they 
were jastified in making extensions, particularly ae the district north 
of Houtslow was increasing. Eight hundred and eighty-four pounds 
was charged for lampe, of which 25 would be arc standards, and the 
rest incanderc:nt globes fitted to existing gas standards. Other 
expanses would be spread over extra dynamos, and the constraction 
ot a 27ít. deep well and storage tanke ra‘sed on columns high enough 
to dis'ribute all over the works. It was known that a good supply of 
water cculd be obtained, and the Oouncil, by sinking the well, believed 
they wculd eventually save a great deal of money. With reference to 
revenue coming in, the Oounci! was doing ve у well, Ia November, 
1904, when the concern was opened, there were 5,952 equivalent 8. c. p. 
connections of all kinds. In November las“ there were 15 628, and to 
the present day there were applications for connections amounting to 
14,272. The charge per unit was 5d., subject to discounts, and dd. 
per unit where supplied in bulk. 

Portslade. — Portslade, Southwick, and Shoreham are making 
combined endeavou's to obtain provisional orders retaining in their 
own hands the power to aupply the district with electricity. The 
Ohaiiman, at the last ше ting of the Portslade Urban District Council. 
said that the joint committee had met the Brighton Oommittee 
recently. It had p:eviously been decided, sutject to the approval of 
their severe! Counci's, that they should apply for the provisional 
orders, that they should borrow the money, and thet the Brighton 
Corporation should be asked to tupply the electricity at a price to be 
agreed. The Corporation were also to be asked t» lay the cables, and 
it wae aleo understood that Brighton were to have a lease of the three 
orders, paying as rent the whole of the loan, the whole of the sinkiug 
charges, and the cost of the provisional orders, so that not a penny 
of the whole expense came upon their rates. No objestion wag 
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offered, and they got as far that, and thonght a month or two 
ego they were going to get the provisional order this next session. 
Owing to the fact, however, that the Board of Trade said it was 
neoessary to insert in the order the name of the company which would 
supply the electricity, if they were not goiog to supply themtelves, 
they had to atandon their intention of applying for the order until 
next year, as they had not concluied terms with Brighton, the price 
not having yet been settled. Brighton had cffered them somethivg, 
but it was not just what they wanted. But there was now another 
difficulty. The town clerk was advised by his parliamentary sg-nts 
that they could not apply for provisional orders snd let Brighton 
supply them with electricity, but that Brighton must aj ply with their 
consent. Their (the joint committee's) parliamentary agent, however, 
advised jast the contrary, and that they could obtain the provisional 
orders. The matters were gone into at the meeting with Br'ghton, 
and it was concluded with this diff:rence between them and the ques. 
tion of price, which they wanted to get as near the Brighton price as 
possible, He thought they were all sgreed they should protest against 
Brighton taking the provisional order unless it was forced upon them. 


Derby.—The electric light mains are to be extended from the works 


of Messrs, Handyside and Oo. to Messrs, Holme and Oo,’s mill in 
Bath street. Та answer to a question by Mr. Clifford Newbold with 
reference to engines that had been pulled out of the eleotric lighting 


station up to March last, Mr. Alderman Butterworth replied, at the 
last Council meeting, that altogether up to the present time e'ght 


plants had been removed from the use for which they were irstalied. 
There were first three sets «f EO h. p. each. 


the engineers and advisers for the works, Some years ago he remem- 
bered that a former committee made application t» have these bills. 


An application was made to the firm of engineers for the bills to be 
placed at the disposal of the Corporation, but the Corporation were 


only c ffered the privilege of inepecting the bills at the firm's offices. 


That was not accepted, and he supposed the engineers were within 


their rights in retaining the papers, seeing they formed one A 106 
o he 


The committee estimated the value of 


tases on which the engineers issued their criginal certificate. 
eculd not give the exact value. 


the three sets he had mentioned at £1,200. Then there were removed 


two sets of 100 b. p., approximate value £1,209, end there had aleo 
been three sets of 40 h. p. each, and their original value would be tome- 
£1,200. The total coat of the eight 
pant was estimated at £5,600, and this worked out at nearly £10 per 

The operation of the sinking fund had written (ff about 


where about the sameamount— vz, 


отвэ-рожег. 
half this amount, leaving to be accounted tor the sum of about £1,800. 


Parte «f these plants had been sold at various times for £265. Two 
plants bad been taken by a firm who supplied the committee with 
transformers, they in exchange giving iransformers to the value of 
£320. The committee considered it an excellent exchange, and this 


was reported to the Council at the time the transaction took place. 
The committee had already given instructions for £650 to be taken 
from the reserve fund to wipe cff the debt on three plants for which 
the ecmmittee had no further use. The last three sets were removed 
during March to make room for works carried cut at the present time. 


The figures he had given left the eum of £565 nct yeb written cff but 
represented by engines in the stores which it was intended to eell as 


opportuni! y arose, and whatever loss occurred on the transaction ж ould 
be w 1itten «ff out of revenue, 
portion of machinery moved from a large concern like this, he had a 
righ® to go further ard speak of other pcrtions of machinery ard 
appliances which had been renewed, brovght up to date, and paid for 
out of revenue, The whole of the street arc lamps, 78 in number, had 
been replaced and brought up to a higher efficiency than they were 
originally out of revenue account, over £1,200 having been epent in 
recent years. After the old lamps had been used for nine years they 
were replaced by lamps of greater efficiency, and it would lengthen 
the life of that particular part of the machinery by 10 or 11 
years. Then, sgain, there was another matter in connection with 
the change over to direct current made in the centre of the town. 
During the last two years over £2,C00 had been spent out of the 
revenue account in modernisirg the system cf maine, and as a result 
there was now a more efficient system of mains than 10 years ago, 
The foundation beds on which the old plants were fixed had been 
utilised in carrying the steam-turbines and other extension plant, and 
any necessary alteration of these had been done cut of revenue, The 
total cost of service connootiors for the year ending March last was 
between 8400 and 2500. This was a perfectly legitimate capital 
expenditure, and sume for this purpcse were spplied for and granted 
by the Local Government Board each year. A shcrt time ago he had 
Occasion to allude t» the ehortness of memory of some members of the 
Oouncil In April last Mr. Newbold, by his presence, acs‘s‘ed to pass 
a regolution by which the committee were empowered to ask the Local 
Government Foard for £600 for this very purpose. It was an annual 
реце which had never yet been refused by the Local Gover: ment 
rd. 


London County Council —On Tuesday it was agreed to lend the 
Hackney Borovgh Council £1,200 and the Stoke Newington Borough 
Ocuncil £16,925 for electric light installations, А report on the pro- 
posed Bill giving powers to the Council to supply electricity in bulk 
Was submitted by the Highways and Parliamentary Committees, The 
total capital роке: sought by tbe Bill, with which we deal in another 
Column, amcunt to about £2,500,000. Next week the Highways 
Oommittee will recommend that they be authorised to take any neces. 
вагу preliminary steps, including the invitation of tenders, for the 
6xecntion of the several works necessary for the erection and equir- 
Ment of the second portion cf the Greenwich electricity generating 
station and aubatation, The recommendations are as follows: (a) 
that the estimate of expenditure on capital account of £186,C00, sub- 


The original value 
it wes impossible for the committee to say. The fact was that the 
whole of the bills relating to the establishment of the electric light 
works were not in the hands of the Corporation, but in the hands of 


But if mention was made of a «mal 


mitted by the Finance Committee, to cover the cost of the erection of 


the eecond portion of the Greenwich eleotricity generating station and 


the Greenwich sub-station, be approved; (0) that the estimate of 
expenditure on capital account of £250,520, eu bmittsd by the Finance 
Oommittee, in respect of the provision of the plant, machinery, and 
other equipment for the second portion of the Greenwich electricity 
generating station and the sub-station in connection therewith te 
approved; (c) thst the capital estimates of £2,000, £15 000. £18 500, 
£1,600, and £30,00), approved by the Ocuncil on Oo*. 13. 1903, July 26, 
1904, Merch 14 19(5 and Arg. 1, 1906, in respect of preliminary works 
and expenditare In connection with the erection and equipment of the 
second portion cf the Greenwich electricity generating station and the 
Greenwich sub-etation, be cancelled; (d) that the Highways Com- 
mittee be suthojisid to take any necessary preliminary stepe, 
including the invitation of tenders, for the execution of the teveral 
works necessary for the erection and equipment of the second portion 
of tke Greenwich electricity generating station end sub.station. 
The Oouncil cn May 26 and June 23, 1903, decided to require th» 
Kensington and Knightsbridge and the Brompton and Keneirgton 
Electric Lighting Companies to provide and maintain stations, in 
accordance with the provis ons cf the companies’ orders, for the test- 
ing by the Ccuncil's inepeotors of the electrical energy tupplied to 
consumers by the œ шрарісв within their areas of supply. Similar 
provisions relative to tho «steb'ishment of teetirg stations are con- 
tained in other orders, tut in most са'ез the Oouncil has rot been in 
a position up to the p:e:ent time to call upon the andertakers to fulfil 
their obligations as regards the provision of teatiog stations. We have 
since been in negotiation with the County of London Electric Supply 
Oo. with a view to the establishment cf such stations in i's areas of 
supply scuth of the Tbam:s. No definite decision has yet been 
arrived at by the company upon the matter, and iu the meantime we 
think that the company should be formally required by the Council 
to provide testing stations. It is propcsed that a notice be served 
upon the County of London Elestric Supply Оэ. requiring them, 
in accordance with the provisions «f the Wandsworth, Souihwark, 
Bt. Olave, and Camberwell Electric Ligh tir g Orders, 1892, 1832. 1895, 
and 1896 respectively, es confirmed ty the Electric Lighting Orders 
Confirmetion Acts of 18£2 and 1€96, (a) to provide and maintain 
testing stations with proper and suitable instruments of a pattern to 
be approved by tke Board of Trade; (0) to connect such stations, by 
means of proper and sufficient electric lines, with the compavy’s 
distributirg mains; and (c) to supply energy thereto for the purpose 
of testing. Notices under Klectric Lighting Acte and orders have been 
agreed to as follows: City of London Electric Lighting Oo., of inten- 
tion to lay mains along a portion of Gravel-lane ; County of London 
Electsio Sopply Co., to lay high and low tension mains along Oollier- 
street and along O'aremont square and Amwell street; Motiopolitan 
Electric Supply Co., under the Mid- London Order, 1889, to lay mains 
slong portions of the Strard and Aldwych and along Oastle-street ; 
South Metropolitan Electric Light and Power Oo., to lay low t nsion 
mains slong and across Shooter's Hill-road aud acroes a portion cf 
Blackheath, and along pcrtions of Sv. Merk's. road and Gilmore- road, 
end across High street, Lewisham, and alcng portions of Oourt Hili- 
road, Hiter Green-lane, and Ladywell Park-terrace ; Westminster 
Elctric Supply Corporation, to lay mains along Liuudry-yard and а 
portion cf Horseferry-road. 


PROVISIONAL PATENTS, 1905. 


Dzc. 4, 

205084, Improved sand gear for electric tramoars and the 
like, Harry Lawrence Kenworthy, 42, Forest-road, L w.r 
Edmonton, London. 

25085, Safety electric саг step. Henry Fielding, 153, Dentor » 
road, Hooley Hill, near Manchester. 

25114. d lock. Tom Hildrid Scrimshaw, 94, Meadow-la: ө, 

eede, 

25131, Improvements in awitebboards. Claude Kennedy Mis, 
25, Southampton-buildings, Ohancery-lane, London. (Marie 
Vitous and William Pierson Hammond, United States ) 
(Oomplete specification. ) 

25147, Improvements in connection with the rogulation of 
alternating-current motors. Elekbtriziti-s Aktien-Gesell- 
echaft vorm. W. Lahmeyer und Co, 47, Lincoln's- ian · field», 
London. (Date applied for under Patents Act, 1901, Dc. v, 
1904, being date of application in Germany.) (Complete 
specification. ) 

25153, Improvements in appliances for protecting electric 
apparatus agaiast currents of excessive atrength ог 
voltage. Воо. Iodustrielle ds Téle shores, Constructions 
Electriques, Oarutcbouc QOsbles, Birkbeck Bank-chambers, 
S uthampton - buildings, Ohancery-lane, London. (Date 
applied for onder Potente Act, 1901, Da. 13, 1903, 
being date of application in France.) (Complete specifica- 
tion. ) 

25169. Improved means for operating the controlliag switch 
of electric vehicles. Lous Kr & ger and Cie. Parisienne 
des Voitures Electriques (Procélé: K; ger), 24, Soath- 
ampton baildings, Chancery- lane, London. (р ие applied 
for under Patents Act, 1901, Marc: 9 1905, being date of 
application in France.) (Complete specificat:op.) 


25171. Improved means for controlling an oleotrio motor. 


Louis Kriéger, 24, Southampton-baildinge, Ohancery-lane, 
London. (Date applied for under Patents Act, 1901, May 24, 
1905, being date of application in France.) (Oomplete 


specification.) 
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25172. 


25173. 


25174. 


25334. 


25257. 


25287. 


25995. 


25347. 


25858. 


25861. 


95365, 


25383. 


25406. 


35412, 


25415. 


25471, 


Improvements in er relating to eleotrioally-propelled 
vehioles. Louis Ktié zer aud Compagnie Parisienne des 
Voitures E'eotriques (Procé!é: Kriéger), 24, Southampton- 
buildings, Ohancery-lane, London. (0 ие spp'ied fo: uader 
Patents Act, 1901, May 24, 1905, beiog dite of applisstion 
in France.) (Complete specification. ) 

Improvements in elootrically-propelled vehicles. Louis 
Kriéger and Oompiguie Parisienne des Voitures Elestriques 
(Procédé: Kr:ézer) 24, Southampton-bnildinge, Ohancery- 
Jane, London, (Date applied for ut der Patents Ast, 1901, 
May 30, 1925, beiog date of application in France.) (Oom- 
plete sp'cificstion.) 

Improvements in eleotrio farnaces. Soc. Anon. Eleo!ro- 
metsllurgique (Pro 6:6. Paul Guo!) 24, Sou:hiamptoa- 
buildings,. Ohancery-lane, London. (Date appli:d for uader 
Patents Ac: 1901, Jan. 4, 1905 being date of application in 
France.) Complete s pecitisation. ) 


Dec. Б. 


Improvements in cases for electrical measuring instru- 
ments Ејр аг Is ia Everett and Kenelm Eigcambe, Oolliu- 
dale Works, Hendon, Londo. 

Improvemeats ia and relating to Nernst lamps. 
A lg: mons E’ektricil iis Ges., 27, Chancery-laue,. Loodop, 
(Date applied for under Patents Act 1901, Do. 5, 1904, 
beir g date o! spplica:ion in Otra any.) (Complete specitica- 
tion.) 

Improvements in or relating to aro lamps. Frantisek 
Jarecek, 111, Hatton garden, London. (Oomplete вр ‘сіб `а: 
tion. ) 

Improvements in electromagnetic band brakes for 
vehioles. Henri Dolter and Gustav Mertors 24, Sou'h- 
ampton.tuildu g, Ohancery-lane, London. (Date applied 
for und ir Patents Aot, 1901, D:c. 5, 1904, being date of 
application in G rmauy.) (Complete specification.) 

Method of and apparatus for striking electric aros 
between electrodes. Albers Johan Pe ertson, 322, High 
Holtoro, London. (Oomple:e specification. ) 

Improvements in electric signalliog apparatus. 
Frano's Street, Norfolk House, N orfolx-atreet, 
London. (Comp'e:e specification.) 

Coin-actuated electrical advertising device. Howard 
William Obianery, George Wiiliam Ohianery, and Florence 
Ohipniry, 97, S .uth-avenue, Southend, Esser. 


Derc. 6. 


Improvements in electric cut-outs. Jsha Hur), Ouile ste 
Brooking acd Ernest Alexander Olaremont, 4, Bloomabrry- 
square, London. (Oomplete specification.) 

Improvements ia apparatus or devices for generatiug 
electricity on motorcars or motorbeats. Josep Taylor, 
33, Chin wy Jane, London. 

Improvements in electrically-driven hydraulic pumps 
for operating lifts, oraues, and the like. Percy John 
Orundall Dsy en і Bernhard Wiesengrund, Temple Bar House, 
Fleet-etreet, Loudon. 

Improvements in trolleys or current collectors for 
electrically-driven vehicles. Sydney Brittsia Forwood, 
6, Lord street, Liverpool. 

New or improved reoeiving apparatus for explosive 
submarine and Jand mines operated by eleotrio waves. 
Ferdinand Schneider. 51. Bedford - tete. Straad, London. 
(Date applied for un ler Patents Aor, 19)1, Jav. 23, 1905, 
being da'e of appl'cation in Ge шашу.) (Complete specifica: 
tion. ) 

Improved apparatus for illuminating photographic 
studios with electric incandescence lamps.  Pbiupp 
Georg von der Lippe, bi -k ск Bavk-ch: mere, 8. u hampton- 
buildi: gs, Ohsncery-lane, Lo don. (Oousplete epecifica оп.) 

A device for limiting the speed of series alternating: 
current electromotors. El. ktr z tats Akt.-Ges. vorm. 
W. Labmeyer uod Oo, 47, Lincoin’s-inn-fiel’s, London, 
(Date applied for under Pa eats Ac“, 1991 Doc. 27 1904, 
being date of application in Germany.) (Oompht» spec ifica- 
tion.) 

Improvements in and relating to systems of electrical 
distribution, The British Thomson-Hovston Company, 
Limited, 83, Oannon-street, L ndov. (General Electio 
Company, United States.) 

Improvements in motion-cheoking devices especially 
applicable to steering mechanism of vehicies. The 
British Thomson Houston Company, Limited 83, Ospnor. 
s'reet, London. (General Electio Company, United Stat. e.) 


Dec. 7. 


A new or improved vacuum tube or tubes for the 
production of violet or ultra-violet rays X-rays, or 
other rays or combiaation of rays on high or low 
tension currents. Jobn Cuonngh«u Bowie snd Jobn 
Henry Pbelpe, 1, Montg mery-street, Са'д ff. 

An improved method cf controlling the trolley poles 
of electric cars and the lite. Solomon Heashaw aud 
ЈоғерЬ Swind: lls, 550, Ostheriae street, Achtcn-under-Lyne. 

Improvements in olectric awitches, Francia Joseph 
ге Gibbons, 22, Southampton buildings, Chancery-lane, 

don. 


Alfred 
Straud, 


25464. 


25490. 


25513. 


25513. 


26521. 


25561. 


25570. 


25581, 


25612. 


25614. 


25615. 


25641, 


256 70 


25676 


Improvements in or relating to mouthpieces for tele- 
phones. Paul Jacques Mantle, 33, Obancery lane, London. 

Improvements in and relating to wireless tolegraphy. 
Bir Oliver Joseph Lodge, Koight, and Alexander Muirhead, 
323, High Holborn, London. 

Improvements in contact-breaking devices for the 
magneto-clectric ignition of internal -combustion 
engines. Dresdner Gasmotorenfab, vorm. Moritz Hille, 
31, Bedford-street S:rand, London. (Date applied for under 
P«teats Act, 1901. May 22, 1905, being date of application in 
Germany.) (Oomplete specification. ) 

Improvements in and relating to controlling apparatas 
for electric circuits. The British Thomson-Houston 
Company, Liaited, 83, Cannon - street, London. (The 
General Electric Company, United States.) 

Improvements in electric motor control systems. 
The British Thomson Houston Company, Limited, 
83. Osnnon.street, London. (The General Electric Oom- 
pany, United States.) 

Dec, 8. 

Improvements in electric switches. Arnold Gresves 
Hansard aod Henry Sinclair Watsoo, 53, Victoria-street, 
Westminster, London. 

Au improved method of connecting split or inspection 
fittings used in the erection of tubiog for electric or 
other work. William Olayburn Williams, Eidsforth, Park- 
averue, Bridlington. 

An electrical autometio signalling apparatus for 
tramways. Matthew Rethborne and Henry Fielding, 
92, Stockport-road, Denton, Lanoe. 

A new or improved monetary recorder for use in 
combination with the ordinary telephone instrument. 
Joseph Henry Lungley and Ernest Wiliam Mason, 4, 
St. Aun’s-equare, Ma uchester. 

An improved electromagnetic power hammer, drop 
atamp, or press. Thomas Henry Large, 164, St. Viacent- 
street, Glaegow. (Complete sp:oification.) 

Improvements in and relating to methods of cooling 
and ventilating electric machines. Siegfried von Ammon, 
Oswaldestre House, Norfolk-street, Strand, London. 

Improvements in circuit breakers and indicators for 
use with electric alternating-current circuits, Leonard 
Andrews, 38, Deanrgate, Mancheste:. 

Improvements in means or apparatus for electric 
lighting. Haydn Thies Harrison, 46, Lincoln’s-inn-fielde, 
London, 

Improvements in Rontgen-ray а tus. Wallace 
Cranston Fairweather, 65, Ohancery-lane. London. (The 
fum of O. H. F. Müller, Germany ) (Complete specification. ) 

Improvements in fuse and switch mechanism, 
Callender's Cable ani Oonetiu3tion Company, Limited, and 
John Charles Augus us Ward, 24, Southampton-buildings, 
Oharcery.lane, London. 

Dec 9. 

Improvements in electric arc lamps. George Davis, 15 
Victoria etreet, London, 

Improved means for preventing the “live” wires of 
eleotrio tramways from descending to the common 
danger of pedestrians and others when broken or 
severed. Simuel Sime, 17, Hanover-street, Keighley, 
Yorks. (Comp'ete specification). 

Improvements in and relating to electrical distributing 
systems, Leonard Andrews, 38, Deansgate, Manchester, 

Improvements in aud relating to conduits or casings 
for eleotrio conductors. Richard Henry White Koiyht 
aod Ludwig Nege), 323, High Holborn, London. 

Improvements in or relating to secondary or storage 
batteries. The N S. Electric Storsge Company and Job 
Thomas Niblett, 139, Qaeen Victoria-street, London. 

Improvements in electric controlling devices for cars, 
James Ea-ry Keighley McCollum and John Wycliffe Lows 
Fo:ster, 4, 8 uth-street, Finebury, London. 


COMPLETE SPECIFICATIONS ACCEPTED. 


36686. 


26748, 


27400. 


27844. 


28687. 


To be published Dec. 28. 


1904, 

Electric telegraphs. Siemens Bros, and Co., Limited, and 
Grimston. 

Apparatus for controlling telograpbic reoorders and 
other instruments. Marsoni’s Wireless Telegraph Com- 
рару, Limit .d. and Priddle. 

Systems of electric motor control. British Thomson- 
Hout n Ccmpany, Limited. (General Electric Company.) 

Method of controlling electric lifts, elevators, conveyors, 
or any similar contrivanoe having a moving car and 
stations Jacoby. 

Means or apparatus for autometicaly starting, oon- 
trolling, and stopping single or multiphase aliter- 
nating-current electric motors. Carr and Birch. 


1905, 


Electric oll and lke switches, British Thomson-Houston 
Company, Limited. (General Eleotrio Company.) 
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571. Method of and apparatus for indicating or checking Name. ames Last price 
the efficiency ef electric train or car driving. McLellan раш g 
aad Merz, Folkestone Electric S ply, Ога, Nos. 1-10,000 .......... 5 . 545} 
1078, Prepayment mechanisms. British Thomson-Houston Com- per cent. F b. Stock, Red... 100 .. 101104 " 
pany, Limited. (General Electric Company.) Havana Кешу, 1-15 0 patio oe RU. RM 
$289, Electric heaters. British Thomson Houston Company, Isle of Wight Elec. Lt. and Pwr., Lo p.c. Db. Stk. Red. .... 100 .. 100-103 
Limited. (General E'ectric Company.) Kalgoorlie е осо Power and Lighting, 6 per cent. Cum. 1 11 
3327. Electrolytic meters. Hookham and Holden. Kensington о h'abridge Elec. Lt., Ord., 1-21,000 .... 5 ^ 101418 
8814. Structure of accumulator cells. Leitner. V and Notting Hill, 4 per 105 96-101 
6267. Imitation candles for electric light. Drake. Kidderminster and Dist. Elec. 60 Lighting and Traction, Pret, 10 .. 94-104 
6400, Hangors or ears for overhead electric wires. Simpson. London шеси, Ording гоовееовезая S s 13-24 
per cent, rt... 5 .. Эр. 
6755. Meroury vapour electric lamps. Lee. us 4 per gent. lst Morgas е Debentare Stock, Red.. . 100 < § Tn 
eotr e tan , 100,001-300,000 .. ............... . 
6893, El ical switches. Tacker. Po per cent. First А Mortenge Debenture Stock.... 100 .. 109-115 
8704, Means for supporting telephone receivers. St. J hn. 44 per cent. Cum. Prein s 99700 
8890. Detector for use in wireless telegraph system Shoe - Iidland Рег сеп. Mo ze e eb ä 
maker. Newcastle - upon-Tyne Electric рен Ordinary, 1-57,0099 ̃ 5 8-84 
88905. Wireless telegraph receiving apparatus. Shoemaker. do., 57,0. ти 15i; FF E НЯ 61767 
(Date applied for under Rule 5, Patents Rules, 1905, 1717 P M 
April 27. 1905 ) Notting iti Electrlo Lighting Debe Nox LN (Re) 150 10 .. ш 
12062. Regulatiog rheoetats and motor starters for electrical per сеп ge yeh ов, (Reg. js ў 
Oxford Electric, Ordi , 1-96 and 40-14,510 ............ 5 5а 69 6 
purposes. Fletcher. ш 4 per cent. Debenture Stock 5 100 105.1 
19536. Electric incandescent candle fittings. Pope. Royal Electrical Company of Montreal, 44 per cent. First 
303 ortgage Debentureeess .. 100-105 
12875. Electric aro lamps. British Thomson Hoceston C mpany, Smithfteld Markets Electric Supt ly, Ога, 112, 006 c: 15 . RA 
Limited. (General Electric Company.) SOLI 4 cent, Debenture Stock .................... 100 на "m 
n n, Г пагу ee ee ee ee ee ое эө ео „%% „ оо эз о о өе өе ee x 
13706. Eleotrio motors for use with either alternating or South Metropolitan Electric Light and Power, Ord. ...... 1 .. 13 лв 
continuous currents  Allgemeioe Elekuiciiü's Gee. (Date 7 per cent. Cum. Prei. .. 1 . 15/16-1 ie 
applied for uoder Iaternstional Oonveuti mn, July 4, 1904.) a per nt More DVV авада 100 .. 1051 
10945. Apparatus for automatically makiog and breaking ар | st James's and Pall Mall, Ordinary, 10.20. .. 5 .. 128154 
electric oirouit for lighting and extinguishing eleo- —— „ per cent. Pref.. 7)%%ͤͤ ĩ TER i A id 5 
trio lamps at oertain hours varying with the seasons. per cent. ven nnnm ee 
Oapt-Lecoultre. (Date applied for under International Oon: Urban Electric Supply Co., Orainary, 6-50-07... 0,000 т E pn 
vention, Sept. 5, 1903.) Westminster, Ordinary ....................... ........ б. nm 
d per cent. Cum. Pref, 110,101-138,251 .......... 5 .. 51-51 
t Eleetrie Tramways.— 
COMPANIES’ STOCK AND SHARE LIST. Anglo- enne, 54 per cent Cum. Pref., 1-260,007 ...... 0 ix E 


-8$ 
Permanent 6 per cent. Debenture Stock, 1888.... 100 .. 142-145 


Name Amount Tast price. Auckland Elec. Trams., 5 p.c. Ist Mor. Deb. Stk., Red.. . 100 .. 105-107 
К paid Barcelona Tramways, Or Л А0000 нокас 10 .. 13-14 
Commercial and Industrial.— £ g 5 per cent. Cum. Pref. Shares, 1-10,000 .........- 10 .. 94-10 
Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 .. HE ; eee cont ited: ness ced EP CI E ( 10 U то 
Aron Electricity Meter, 6 p.c. Cum. Pref. Sbares, 1-125, 000 1 .. 9/16- 1/16 Bath Elec. TOWER s, Ld., Pret. Ord. Shs., 75,001-150, 66. 1. 1516-1 
British Insulated and Helsby Cables, Ord., 1-100,000...... 5... 617 5 АЫ Pref. Sh ` 1 59, 354 1 i 15/161 1/16 
6 per cent. Cum. Pref., 1-100,000 ........... .... 6 . 546i Bi eee eee 007 41371 
— 4} per cent. Mortgage Debentures .............. 100 .. 105.106 F es ine Е: ‘Ord. 1.75.0000 57 54 158 
British ошар. Houston Co., 44 per cent. lat Mort. Deb. 5 y С Prel., Nos. 1. 75, 00 5 4 H 
, Ды со: 100 98-100 porne сш. stk.’ Rex, Prov Certa: all pa. 100 L 
Beta урон ics bent por conb Biot,” | pauan et ges Biete Кайнау Ord Bel rl г Mie 
4 per cent. Mortgage Debenture Stock e 100 6 85.89 — 5 Poem —ů „„ ооо „„ „„ өз өе oe 2 
Sera A d per cent. Cum. Perpetual Pref. Stock.......... 100 .. 106-109 
Pe ERE Eg e EU d A E 4, per cent, Ist Mt. Debs., Nos. 16,250, of £40each 40 .. 105-105 p.c. 
44 per cent. lst Debenture Stock ................ 100 .. 96-100 British Ele ре пев P LENTES е) Deb. ore 100 * 102-105 
4) per cent. 2nd Debenture Stoc... 100 .. 8486 9 per cent. Cm. Pf., 30,001-20,000 M E 
Callender's Cable, Ребешишгев............................ 100 .. xen 3%%ͤ;᷑ œüůan 8 uo 7 Pd 
7 8 5. 5 8 44 per cent. 2nd Deb. Stock. ꝗ 100 .. 898-100 
2 о Е, Buenos Ayres and Belgrano Trama. 7... sss esses 5 5 1885 
5 per cent. Debenturee s. 100 .. 97-100 p.c. 2 n » 2 рет = е Pf. zi HY „FFF Д ..511/16-5 15/16 
Edison and Swan United, A" Shares, 1.99, 21 3 .. Hl Set cent. Deh Stock bad У 100 . 107 
©“ А” Shares, 01-017, 139........ 5 .. piov. Get all raid ууу тилу 10 ee 102.106 
5 per cent. БеһЬепбигев.......................... 100 .. 92. B À Miectio drama 555^ Dd "Stic 5 о 155 
4 per cent. Deb. Stock, Көй. .................... 100 . 85-90 Саа Trunwava 1-102,268 riu pe et те. 
Electric Construction, Nos. 1 to 112, 1000 e 0.43 11 E F e 10 72 1091 
7 per cent. Cumulative Pref. .................... 2 v li? Cape Electric Tramways, Nos. 1- 480, T et. 1 1 
4 per cent. Perp. lst Mort Deb. ................ 100 .. 942-95 Cie, t Bral n а 5 „„ 1 .. 44.51 
Ferranti Limited, 5 per cent. Ist Mort. Deb. Stock, Red. 100 .. 90-9 ro Mortgage Deb., 1-3000 (1917) .. 100 .. 10.188 
General 1 Compan (1900), 5 per cent. Cum. Pret... 10 .. 94 180 colombo Hes trie T d t 5 it. lat t 
ег cent. lst Mort. Deb. Stock ................ 10 .. 96-1 om a Deke remways and Ligh ing, 5 per cent. lst 0 
W. T. Hei y's Telegraph Works, Ordinary .............. 8 .. 12119 Mortgage пе so Ped Ra A E eR eH tale не 10 .. 101-105 
4 pde cent. Рге!егепсе.......................... 6 . 545i Cork Electric Tramway and Lighting Co., Ordinary . 10 .. gi Sr 
44 per cent. Debentures ........................ 100 108.111 een Debentures ee io "e 1 1n 
ʒi 8 um р Dublin United Tramways (1896), Ord., Nos. 150,000. . 10 . 1314 
Parker, Thos., Limited, Ordinary... . 10 . 10-104 6 per cent. Pref., Nos. within 160,070... . cr ct 
Telegraph Construction and Maintenance................ 18 .. 324-34 1 оо, PEN 000 Көй. So T "e eit 
5 per cent. Bonds ‚G—⁊ A ee ar ө э её ее 100 ae 102-1 4 per сете Сазы Erer. JJ all 2s ate 
per cent. Deb. Stock .......................... .. 10-1 
Eleetrie Lighting and Supply.— Isle of Thanet Rlectric Tramways and Lighting, 5 perc. 5 n 
Bournemouth and Poole, Ordinary ...................... 10 .. 124-123 um, VVV... e 48 
— 44 per cent. Cum. Pref., 7,501-15,000 ............ 10 .. 104-1С8 4 per cent, ш Mt. Dh. Stock, Red. .............. 100 .. 884 
6 per cent. Cum. Second Pref., 15,001-22,500 .... 10 . 114.12) Kidderminster and District Lighting and Traction, Pref... 5 .. 8 
per cent. Debenture Stock, Red. 100 .. 107-109 London шшще ук оа Der cent Com, Pret. ........ 10 .. 10. 
Bromley кош) Electric Light and Power Co. 5 . 645% 4 per cent. E Db. Stock, Кей............... 100 .. 1001 
4 per cent, let Debenture Stock, Кей. .......... 100 . 102-105 Madras Elec. Trams. (1904), 5 per cent. Deb. Stk, Rd. .. . . 100 .. 105-105 
Brompton and Kensington, Ordinary .................... 5 .. 910 Metropolitan Elec. Trams., Defd., 1 ne 001-1,314,016 . l .. 7/52.3/58 
——C— 7 per cent. Preference ................. ........ 5 .. 9.93 — ier cet, Deb. Socks Б 1,000,000. ....... "e UN T 1055 1/16 
e Nor GOLD rese оа. 800. оз BR | Milwaukee Electric Hall and Ligh P scs 8 TM 
Cambridge Electric Supply Company, £10 Ori 8 .. 121 ort. Bon and 4,U01-5,000 ... , re 104-108 
Central Rlectric Supply, 4 per cent. Guar. Deb. Stock .... 100 .. 104-107 10 19 1.600. Rail., Sterling 5 per cent. (Mort.) Deb. 101-104 
rd Cross, West nd, and City Electric Supply, Ord, „ J) аши vr шш 
per cont, Oum. Pre, LB . . . ... 8 . 4 New General Traction, 6 per cent. Cum, Pret., 1-10,000 and 
— 4 r cent, Debenture Stock, Red уу. уул; 100 .. 105-1065 54,001-74,000.......................................... 5 .. ЕН 
ty Undertaking,” 44 p.c Cum. Pret, 140,000 5 .. 455 Oldham, Ashton, and Hyde Tramway p Ordiaty «seen 1 
— Supply "ову оа. т е Г. Perth Bios, Tramways (W.A-) 5 per cant, Vt Dob. i. 100 . 10i 
rcent. De ne C 100 .. 110-112 Potteries Electric Traction, räinary, 20,00 PN 000........ L 
City of Laie on, Отйшагу................................ 10 .. 114-124 5 per cent, Cum. Pref., 1-20,000 .................. 10 zm 911 
6 per cent. Cumulative Prell. 10 .. 124.125 44 per cent. Debenture Stock .................... 100 . 1011 
5 per cent. Debenture Stock 100 South Lancashire Electric Traction and Power Company 
tr 44 per cont, 2nd, Deb. Sta. Prov. Certs. (all pd.).. 100 .. . 105.105 2101 132 9 eee, еы pos І 
UM par oent, Gam. Prob М с 10 . 18 —— 897170 4y per cent. Debenture Siodk........ 100 ро, .. Оро 
хро n | енче Вай 
—— r cen ntures Prov. Certa. ........ = - = 
Bdmundeons’ P, Electricity Corporation, Ordinary, 1-50,000.. 5 .. 9454 eter ways, 
6 per cent. Cum. Pref. 6 „„ % „%% %% % „% % %%% „%%% „% %% %%% % % оо о в 5 ee 3h. Central London, Ordinary . % „% % % „% „6% „% „% % „% „%% 6 „ 6% „6 6 6% „% 6% „„ „% о (EEEE E] e 100 em 93-95 
per cent. First Mort. Deb. 66655 „„ „„ 100 ~ 10 el „ 566292 2 26 о 26 6 „ „ „6 „„ ов о 2 2 6 6 „6 100 es 101-103 
Electric & Traction Co. of Aust.,6p.c.Cm.Pf.,1-30,000 5 97.5 е{өгтей....................... 100 .. 85-88 
ama. per cent, Debenture Stock, „жа железе же: ЗОО. в -92 —4 ро. Deb. Stock Pro Script Certa., , fully paid) 9100 e 111-113 
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——— 
Amount Amount 
Name. paid. s price. Name. paid. Last price 
City and South London, Consolidated Ordinary .......... 100 45-47 Telephones. — g £ 
—— — 4 per cent. Debenture Stock .................... 100 105-10 
—— 5 per cent. Pref. 8босїс'91........................ 100 119-121 National Telephone, Ргеѓегтей............................ 100 опи 
— ix: i у o E E A E 100 117-120 Deferred Stoꝶk 100 .. 108-110 
— 5 í E) A E EEA 100 114-116 6 per cent. Cum. First Ргеї................... xs 10 13-15 
Liverpool Overhead, 5 per cent. Pref. .................... 10 10-104 ——— per cent. Cum. Second Pref..................... 10 . 11-15 
——— Ordinary, 1-50,000................................ 10 à —— 5 per cent. Non. Cum. Third Pref................. 5 5$ 
4 per cent Mortgage Debentures, Red., 1-1,700., — -98 xd 34 per cent. Deb. Stock, Red. .................. .. 100 98-100 
Underground Electric Rillways of London, 5 per cent. 4 рег cent. Deb. Stock, Red. .................... 100 .. 104-106 
Profit-Sharing Secured Noten — 37.€8 xd Oriental Telephone and Electric Company ................ E. э 14-18 
Waterloo and City, O.dinary ............................ 100 91-97 6 per cent. Cum. Pref. ................ . . 1 .. 1816-1 5/16 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Traffic Returns for Increase or Miles of Accounts for past year. 
week. decrease. ee dd 
Line. cd: зз ы азы. елш шы ы 
Current Total | Passengers | Car miles 
Ending | 1905, | 1904. | Week. year. 1905. | 1904. | Ending rocelpta carried. zum 
£ £ £ £ 
Aberdeen Corporation ......... .|Dec. 9| 1,10 | 1,070 | + 119] — 1,2924| 254 202 May 31) 64,071 | 15,530,351 | 1,379,723 
Ayr Corporation ................ „ 2 172 171 — 2 — 8 8 „ 19 14,328 | 3,316 380 353,945 
Barking Corporation — — — = 22 1.33 — = 22 = 2 
Birkenhead Ctporation ........ „ 10| 1,030 933 |+ 91) — 642 | 2353) 233 | March 31} 55,025 | 11,145,531 | 1,309,903 
Birmiogbam Corporation ...... a. 583 337 |+ 52 2 2 „ 31] 17,155 | 4,709,738 265,525 
Blackburn Corporation ........ w b 88) 753 | + 145| + 1,466 | 24 24 „ 25 48,875 | 8,661,720 f 
Blackpool Corporation .......... Nov. 2 340 50|- 10 — 174 | 17} Ш == = = 
Blackpool - Fleetwood Trams. . Dec. Y 159 158 |+ 1 — 1,033 163 16 Dec. 3!| 31,846 | 2,325,677 579,264 
Bolton Corporation ............ „ 10| 1736 | 1625 | + 170 + 2,9.9 | 40 38 | March 51) 95.766 | 20,235,196 2.161, 130 
Bournemouth Corporation ...... „ 6| 1,211 762 | + 419 — 16 82 16 82 „  91| 55,276 | 10,058,288 | 1,121,623 
Bradford Corporation cose] sn "D 9 4,015 3,5£5 T 429 — 5,450 96 77 - 31 230,085 47,1C8,000 5,053,392 
Brighton Corporation .......... » 10 193 719 + 33) + 435 9 9 „ 31 50,333 | 11,321,160 | 1 152,828 
Bristol Tramway Company...... » 8| 4,705 | 4,954 |+ 171 - 514 51 Dec. 31.259, 799 | 45,312,373 | 6,127,135 
Burnley Corporation. » 9, 1,087 $15 | + 144 — 10 10 March 5 — — — 
Burton Corporation ............ » 10 261 24 |- 33| – 1,399 84 84 „ 31| 17,950 | 3,878 269 454,082 
Cardiff Corporation ............ „ 9| 1,84) | 1870 |- 24| + 26t | — „ 91|12,209 | 21,131,565 | 2,770,049 
Carlisle Tramways Company ....| ,, 98 151 165 — 1*5 — 615 | 85| 85! Dec. 31| 10,713 | 2,935,002 359,756 
Central London Railway ........ 4, 9| 7,166 | 7099 | + 67 — 8H 6 6 „ 91547,5838 | 44,875,547 | 1,281,214 
City and South London Rallway.| ., 10| 5,295 | 552 — 17+ 285 61 61 „ 310 — D 
Colchester Corporation ........ - — — — — 7 7 6 ved = жЕ 
Cork E. Т and L Company ....| ,, 7 415 430 |- 17 + 66 154 151 „ 51 24,895 | 5,814,376 | 882,256 
Darwen Corporation ............ — — — — — 7 725 March 31 — — es 
Dover Corporation 3 9 181 121+ 9 — а, 4 „ 3. 11,250 | 2,853,200 281,545 
Dublin and Lucan Electric Ry...| „ 8 86 100|- 4|- 39^! 6i 63 Dec. 3 6, 358 402,511 110,738 
Dublin U. T., electric cars. ' "EC 
Dublin D mittet осо 2 4769 | 4,516 |+ 23 — 193 | ат | 46 | „ 31267489 | 50,050,949 | 7,077,372 
Dundee City Tramways .. ..... Nov. 29 885 777 |+ 179 + 1477 23 25 Мау 15 44,695 | 11,611,525 935 005 
East Ham Corporation.......... Dec. 9 7.0 535 |+ 187 + 5,515 | 23 25 | March 31| 36,652 | 13,689,658 863,816 
Glasgow Corporation............ „ 9| 15,320 | 13,418 | 41,912] 422,965 1443 | 143 May 51|756,480 {195,767,519 17,915, 595 
Gloucester Curporation ........ — — — — — 9 54 = EH = n 
Halifax Corporation ............ — — D. — = 35} | 55 | March 31| 73,019 | 17,819,642 | 1,540,707 
Huddersfield Corporation ...... „ 2| 1,337 | 1,155 | + 182| + 1,89} 35 | 55 „ 3:1 69,938 | 12,838,150 | 1,666,262 
Hull Corporation .............. » 9| 2134 | 2,037 |+ 97) + 819 27 20 „ 31/112,651 | 27,102,921 | 2,910,693 
Ilford Corporation .............. = == — — — — 104 „ 5| — = А 
Ilkeston Corporation............ „ Ө 101 931+ 8|- 76) — 9 — ud шш = 
Kirkcaldy Corporation — — — — — 7| | 71 May 15| 12,201 | 3,632,855 | 432,336 
Leeds Corporation .............. „ 9 5.00 518 | + 412 — 89 89 | March 25,298,233 | 64,223,656 | 7,121,038 
Leicester Corporation .......... „ 9. 1944 1,659 | + 239 — 42 — Dec. 51 26,011 | 12,039,252 1, 229, 507 
LIver pool Corporation „ 2 10.314 | 9,691 |+ 625 + 9,639 105 | 103 „ 31,547,625 116,642,653 12.166, 419 
Liverpool Overhead Railway ....| ,, 10 1:89 | 1,383 |+ 95) - 1,5404 6°57) 657| June 30; 8, 502 | 11,171,865 | 1,024,275 
London County Council] ........ „ 2 13.254 | 1186 | +1,'78| +70,5.1 | — == SE "PE = = 
Lowestoft Corporation .......... uc 9 129 i - — 6 94 | Sept. 50 14,511 | 3,128,867 359,435 
Maidstone Corporation ........ "E el 8'|— 6 — 24 2 * 4,710 850,121 112,227 
Manchester Corporation ........ „ 912 525 | 11.400 | 1.125 423671 149 | 1314 | March 31,631,956 |126,900,875 14, 123, 124 
Metropolitan District Railway. ,, 10! 8,75 ! 7576 1+ 5221 + 5417 27 s = = € 22: 
| 
Metropolitan Railway .......... „ 3 17.120 16.812 + 318 + 188 703 — КА E ES = 
Nelson Corporation ............. » 2 124 102 T „ + 4) — | 2i „ 31 6,159 | 1,992,697 206.558 
Newcastle-on-Tyne Corporation.| „ 9 5715 5,495 ＋ 20 + 5,015 50 45 » 51 197,849 | 43,069,934 4, 326, 152 
Newport (Mon.) Corporation. — — — — 32 32 — = us = 
Oldham Corporation ............ „ 10 1£89 | 1349 | + 220 418,515 — 34 „ 25 65,553 | 13,466,245 | 1,501,740 
Portsmouth Corporation. „ 9| 1,419 1.355 | + 116 — 25 29 „ 31] 95,702 | 19,625,323 197,499 
Reading Согрогайор............ „„ 7 £55 942 | + 11 - 481 — 334 „ 1 — 22 m 
Rochdale Corporation „ 9| 766 209 | + 3.7 = b 4 „ 31 14,881 | 2837110 | 386517 
Rotherham Corporation ........ Nov. 9 5:4 497 T 57 — 94 73 „ 31 23,569 | 5 251,472 593,054 
Salford Corporation Dec. 11 4,150 | 3,749 | + 401 + 8814 | 70} tee „ 31214111 | 39,213,560 | 4,884,590 
Scarborough Tramways Co. — — — — — iz 44 — — E Ses 
Sheffield Corporation .......... „ 10 4,%2 | 4,374 | + 488 + 9,076 653 524 „ S 290,565 | 63,952 285 6,043 899 
Southampton Corporation ...... „ 6 852 8.0 + 5 + 557 — 18 „ 31 49,555 | 9,294,771 1,108,369 
Southend-on-Sea Corporation = = = = = 22 9 "o = ET = 
Stockport Corporation .......... » 8 759 408 | + 251 + 6,703 | — 104 „ 31 — am = 
‘Sunderland Corporation ........ „„ 10! 1078 | 1,0588 + 120 + 1,699 20 20 » 51 64,858 | 15,264,463 | 1,495,685 
‘Swindon Corporation .......... Nov. 29 161 12 + 55 — — 44 „ 31 4,937 | 1,515,757 102,751 
Wallasey U.D С................. Dec. 9' 72; 620 + 123 + 954 1185 105 | „ 31 38,768 | 7,412,881 | 778,851 
"Warrington Corporation ........ - == = — 5 — 7 — „ 51 17,097 | 4,418,225 403,363 
"West Ham Corporation ........ ke 7| 169 1,023 .+ 874 727,401 46 8 62 "EE m | 15,773,742 | 1,237,165 
Wolverhampton Corporation.. „ 6 744 — — — — 74 „ 31 36,757 | 7,665,786 809,508 
u MD 1 | . | К 
* Including steam trains. {And 98 miles of interlacing track. à Train mile, b Per mile of single track. 
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NOTES. 


Dick-Kerr Engineering Society.—On Saturday last 
the members of this soclety beld their first social evening, 
which took the form of a smoking concert, all the songs 
being rendered by members of the society. А very enjoy- 
able evening was spent. Mr. Cox, of the testing depart- 
ment, was in the chair. 

Northampton Institute Engineering Society.— 
The third fortnightly meeting of thie society was held on 
the 15th, Dr. C. V. Drysdale in the chair. Mr. A. E. Jolley 
read a very interesting paper on “Points in Connection 
with the Testing of Electrical Machines.” In the course of 
his paper the author dilated largely on the subject of error 
in electrical measuring instruments. He also pointed out 
the difference between accurate laboratory testing and 
commercial testing. The paper was followed by a dis 
cussion. 

Trade Marks.—A correspondent in the Globe draws 
attention to an evasion of the Merchandise Marke Act, 
the seriousness of which it is hard to exaggerate. Certain 
electrical instruments are imported from France with the 
words “Made in France” stamped on them. But the 
stamp in question can easily be removed, and underneath 
appears the legend Made in England." Accordingly, the 
unsuspecting purchaser believes that he is using home- 
made goods, when, in fact, not even the lying inscription 
has been made here. This appears to be a form of dishonesty 
which is becoming all too common among unscrupulous 
manufacturers abroad which is difficult to characterise in 
sufficiently strong terms. 

Electro-Harmonic Society. — At this society's 
smoking concert last Friday evening a pleasant feature 
was introduced. During the interval, the chairman, Mr. 
John Gavey, C.B., presented prizes to the executive com- 
mittee of the recent electrical exhibition in commemora- 
tion of their great success at Olympia. Mr. Cunliffe Owen 
was presented with a gold chronoscope, and Mr. C. S. 
Northcote with a gold combination matchbox and sovereign 
case, while each of the committee and the secretary received 
a gold matchbox. Mr. Gavey said that the exhibition had 
created a demand for electrical things which were before 
unknown to the public, and that the industry had received 
a strong impetus thereby. Mr. Owen responded on behalf 
of the recipients. 

Royal Meteorological Society.—The monthly 
meeting of this society was held on the 20th inst. at the 
Institution of Civil Engineers, Great George-street, West- 
minster, Mr. Richard Bentley, F.S.A, president, in the 
chair. Mr. G. C. Simpson gave an interesting account of 
his attempt to fly kites for meteorological purposes from 
the mission ship attached to a deep-sea fishing fleet in the 
North Sea. These observations, which were made in July 
and August last, were carried out on behalf of the Joint 
Kite Committee of the Royal Meteorological Society and 
of the British Association. The other papers read at the 
meeting were: ‘Temperature Observations during the 
Partial Solar Eclipse, Aug. 30, 1905," by W. H. Dines, 
F. R. S.; “Comparison between Glaisher's Factors and 
Ferrel's Psychrometric Formuls," by J. R. Satton, M.A. ; 
and A Rapid Method of Finding the Elastic Force of 
Aqueous Vapour, eto., from Dry and Wet Bulb Thermometer 
Readings,” by John Ball, Ph.D. 

Electric Tramways in Japan.—It is stated that 
the Yokohama Electric Tramway Company have closed a 
contract with the Japanese engineering and contracting 
firm of Messrs. Takata and Co., Tokio, for some additional 
rolling-stock. Six No. 21-E Brill trucks, having a gauge of 
54in., wheel base 6ft., diameter of wheel 30in., axles 22in., 


have been contracted for. Upon these trucke will be 
mounted 18ft. closed car bodies, the length over platform 
being 25ft. and the width from out to out of sills 6ft. 
These car bodies will be built in Japan, and the trucks 
will be arranged to take Sterling brakes, which have been 
ordered from America. The motor equipments for the 
trucks have been ordered from the Westinghouse Electric 
and Manufacturing Company, and consist of six double 
motor equipments, each of two Westinghouse 12-h.p. and 
25-h.p. railway motors, the motors to be nose suspension, 
and complete with suitable gears, gear cases, pinions, eto. 
Each equipment will be supplied with two Westinghouse 
No. 211 brake controllers, and will also be supplied with 
double trolleys, with 14ft. poles, the distance between 
trolley wires being 18in. A large order for spare gear and 
motor parts has also been placed with the Westinghouse 
Company. For the trucks of these cars, Messrs. Takata 
and Co. have ordered six pairs of Van Dorn automatic draw- 
bars No. 5, with ball joint, suitable for pulling a trailer 
weighing 20 tons. The greater portion of the equipment 
has beea ordered from America, and it seems evident, 
judging by the number of contracts which are placed in 
that country and on the Continent, that our electrical 
manufacturers are not benefiting from the development of 
Japan. 

Electric Locomotive Tests.—The Street Railway 
Journal gives the results of some tests on energy consump- 
tion recently conducted in Switzerland with a 45-ton single- 
phase converter electric locomotive built at the Oerlikon 
Machine Works. The values given are the averages of a 
large number of readings which were taken at the terminals 
of the trolley line at the primary station : 


. Speed Weight of train, Energy 

Kilo watts Miles including locomotive, roent, ontump- 

per hour. per hour. in metric tons. P? tion in kw, 
42. 250 ....... S 48 270: сав 90 
49 ...... 250 — = 45 .2..—... 08 а: 139 
A ie 889: Vues: 4120 300 90 
1 „„ BO „ 120 vee OB: nec 129 
58 e l DD ин 120 — . . 190 
$2 4-198. qeu e. 1600 —2—⁴— „ 255 
50 . 124 meee 4. 250 ....... a QV uuo . 520 


The locomotive takes current from an overhead contact line 
at 15,000 volts, and is equipped with a single-phase syn- 
chronous motor, direct connected to a direct-current gene- 
rator, which drives the direct-current motors and axles, 
The locomotive which is being given a teat run had made 
up to Oct. 1 4,850 km. (3,051 miles), corresponding to 
486,000 ton-kilometres. Daring these tests no difficulties 
have arisen either with the locomotive or with the overhead 
line, in spite of the high voltage used. 

Long-Distance 'Telegraphy.- The electrical engi. 
neer’s branch of the General Post Office, Melbourne, 
Australia, furnishes an account of long-distance telegraphic 
work on Australian lines on Sept. 24. The circuit nearly 
encircled the continent, from Cape York on the north-east 
tip to Broome on the north-west. The length was 6,601} 
miles, in which there were 15 repeating stations. The 
experiments were begun at 11 a.m. Melbourne, Sydney, 
Brisbane time, which under the prevailing zone system was 
9 a.m. at Perth. Adelaide, Melbourne, Sydney, Brisbane, and 
Townsville were in attendance and ready at the former hour, 
and greeted each other. Cape York was then joined to the 
circuit, the signals to and from being clear and firm. Owing 
to an unexpected delay at Eucla, which is a main repeating 
station situated on the Great Australian Bight, communi- 
cation between Perth and Melbourne and the other capitals 
was not possible until 12 noon, but when this was possible 
there was no difficulty in speaking through to Cape York 
freely and well. Broome, a duplex station, 1,466 miles distant 
from Perth, was then connected to the circuit, and it and 
Cape York passed the time of day and carried on a con- 
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versation for 15 minutes, at а key speed of 20 words per 
minute, without the least sign of lag in the signals. Broome 
stated that the temperature was 100deg. in the shade there, 
while Cape York set it down at 80deg. at that end. The 
signals passed from one terminal station to the other 
splendidly, annihilating distance in a most pronounced 
manner, and amply demonstrated to the satisfaction of 
all concerned that through telegraph working from one 
end of Australia to the other was a practicable feat. With 
the arrival of this successful issue the terminal stations 
were taken off, the intermediate circuits were dismantled, 
and the experiments came to an end. 


Printing-Machine Noises.—An interesting case was 
heard in the Court of Appeal on Friday last, which in view 
of the extending application of electricity for driving 
printing machines is worthy of more than passing 
attention. The particular question raised by the case was 
whether a person electing to reside in a trade neighbour- 
hood, such as a neighbourhood occupied by the printing 
and allied trades, is entitled to complain if he finds the 
noise is substantially increased. The appellants were 
Messrs, Polsue and Alfieri, printers, who sought a reversal 
of a judgment of Mr. Justice Warrington, who found that 
a substantial addition to the noise created a nuisance, and, 
therefore, granted a perpetual injunction. Lord Justice 
Vaughan Williams, in the Appeal Court, said that even if 


the night noise caused a serious disturbance to the plaintiff 


and his family, it would not be a private and actionable wrong 
provided the noise arose outof carryingon theworkinthe par- 
ticular and established manner of the trade of the district. 
He also said that plaintiff's compensation for submission to 
the noises lay in the fact that he entered the district to gain 
a livelihood by supplying his wares to the people who made 
the noises. Lord Vaughan Williams said he did not think 
Mr. Justice Warrington had applied the principles estab- 
lished by preceding cases, but that was not sufficient ground 
for reviewing his decision. The other judges concurred in 
this, and the appeal was dismissed. The machine com- 
plained against was of the Miehle type, driven from a 
74-h.p. motor coupled direct and fixed upon a concrete bed. 
The evidence of experte showed that the machine was much 
quieter than many of its kind, whilst others in the neigh- 
bourhood averred that the nuisance complained about did 
not, in fact, exist. It would bə as well to nave an autho- 
cative judicial expression of opinion on the rights of the 
parties. 

Three-Phase Railways in America.—The first 
electric railway to use three-phase alternating currents in 
America will, says the Electrical World and Engineer, run 
between London and Port Stanley, Ontario, Canada, and 
it is expected to open one part of the line for service in 
about two months, This railway, besides being the firat 
exponent of the three-phase system, has another feature 
of special interest. The length of line now under con- 
struction is 27 miles, split into two sections of 18 miles 
and 9 miles, to be run with three-phase currents. Between 
these two sections there is a third one of about two miles, 
belonging to the St. Thomas City Railway, and run by direct 
current. The cars of the interurban road will ran over the 
direct-currentsection too, being furnished witha special equip- 
ment permitting this. The motor stator has a three-phase 
winding arranged in such a way that it may be fed with 1,000 
volts alternating current or 500 volts direct current. The 
rotor has a commutator and four sliding contact rings, it 
being a two-phase armature when running with alternating 
current. Each car will have two of these motors, of an 
aggregate rated horse-power of 130. The series-parallel 
control will be used for direct-current work, and the 
single cascade control for alternating-current running, The 


trains to be hauled will weigh 35 tons, and run at a 
maximum speed of 30 miles per hour. The line has several 
very heavy and long grades up to 5 percent. Tho trans- 
mission and distribution E. M. F. is 10,000 volts, three-phase. 
This railway represents a novel application of the Ganz 
system, as it is a combination of alternating current and 


direct current that will enable the interurban road to enter 
the cities and its cars to pass over the street railway lines. 
It is expected that the railway company will soon extend 
its line east as far as Hamilton, a distance of 85 miles, using 
the same system. 

Uses of Eleoctricity.—Mr. S. E. Fedden, general 
manager of the Sheffield Corporation electric supply 
department, recently delivered an instructive lecture on 
“ Electricity to the members of the Sheffield Society of 
Architects and Surveyors. He emphasised the importance 
of electrical engineers instructing their customers to 
appreciate the advantage of good lamps over second-rate 
ones. Weare glad to observe that engineers of corpora- 
tions and supply companies are realising this necessity, and 
the list of instructions to consumers recently issued by the 
Chesterfield electrical engineer, to which we called attention 
а few weeks ago, is, so far from being an exception, the 
recognised practice among up-to-date supply corporations. 
Mr. Fedden made some practical remarks anent the arrange- 
ment of electric fittings in houses and shops, which, he said, 
showed utter disregard of fitness and a complete ignorance 
of the first principles of illumination. There was room for 
specialists in this class of work who could give more atten- 
tion to the arrangement of lights with a view to economy. 
He combated some of the extravagant statements made by 
vendors of gas and gas appliances in support of their claims. 
Occasionally definite cases were cited where a saving had 
been effected by the substitution of some of the moat 
recent forms of gas lighting, but it waa generally found 
that the customer had contented himeelf with less light. 
In electric lighting great economies could be effected, and 
if these economies were adopted electric light accounts 
would go down. Moreover, there were other advantages. 
It was said that by introducing electric light Mr. William 
Whiteley, of London, saved £5,000 per year on painting 
and whitewashing. There was also the question of health. 
He was able to say, from practical experience, that in 
Sheffield in nearly every case where electric light had been 
installed in a church or chapel there had been a saving as 
compared with gas. 


The Steam-Turbine.—The evolution of the steam- 
turbine, the general theory of its working, and some of the 
chief features of the flow and expansion of steam, and the 
conditions essential to economy, were touched upon in a 
paper on the steam-turbine prepared by the Hon. C. A. 
Parsons, C.B., F. R. S., and Mr. G. G. Stoney, M. I. C. E, 
and read before the meeting of the Institution of Civil 
Engineers on the 5th inst. After describing and discussing 
the chief characteristics of the three types of steam-turbine, 
which practically cover the whole field of usefal turbine 
inventions, a table and diagrams were shown to illustrate 
the manner in which steam consumption is influenced by 
the size of the plant and the degree of vacuum obtained. 
The importance of a good vacuum to the economical work- 
ing of steam-turbines was urged, and the authors pointed 
out certain special conditions and arrangements which must 
be observed in order to obtain a vacuum of 27}in. to 28in. 
An apparatus called a vacuum augmenter was described, 
which has been designed by the authors, and which consists 


of а steam jet placed in a contracted pipe between the con- 
denser and the air pump. With this apparatus, a total net 
reduction of steam consumption of about 8 per cent. at full 
load has been obtained. Various applications of steam- 
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turbines for driving pumps and for working fans for 
colliery ventilation and blast-furnace work were also 
alluded to. The remainder of the paper dealt with the 
application of the steam-turbine to marine propulsion. The 
various phases in the development of the steam-turbine for 
this purpose were traced, and the several vessels to which 
it has been applied were described. The experience gained 
from the orosschannel steamers and yachts showed that 
turbine vessels possess the valuable characteristics, that the 
propellers do not race in a heavy seaway, that the vessels 
maintain their smooth water speed to a remarkable extent 
in heavy seaway, and that they start, stop, and manœuvre 
promptly. The paper was illustrated by drawings show- 
ing the arrangements of turbine machinery suitable for an 
Atlantis liner, a cross-channel steamer, and a warship. 


Books Received.—'' Dynamo-Electric Machinery," by 
Prof. Silvanus P. Thompson, seventh edition, vol. 2 (E. and 
F. N. Spon, Limited, London. 30s. net) The present 
edition has been practically rewritten, and out of the 
800 pages contained in the sixth edition less than 100 pages 
have been retained. This has been necessitated by the vast 
extension of alternate-current machinery which has taken 
place during ihe last nine years. The book is profusely 
illustrated, and contains a copious index.—The December 
issue of the Tyneside Electrical Pioneer” is а specially 
prepared Christmas number, and the cheering cover and 
text are appropriate for the season. This little magazine 
is published by the Newoastle-upon-Tyne Electric Supply 
Company, Limited, whose enterprise has done muck 
towards the extension of electric lighting in their district, 
and in ite pages are some interesting little articles —The 
September issue of the Technology Quarterly and Pro- 
ceedings of the Sooiety of Arta (Americs) contains a 
number of interesting papersand notices. —The Journal of the 
Western Society of Engineers (Chicago) for October contains 
a report of the International Railway Congress of 1905, 
and a paper by Mr. James Б. Cravath on “ Illuminating 
Engineering," together with other contributions aud 
abstracts.—In the December number of the Wisconsin 
Engineer there are a number of interesting papers, including 
one by Mr. F. E. Turneaure on the Progress of the College 
of Engineering," from which we see that the electrical 
laboratories are being enlarged and additions to standard 
equipments in the dynamo laboratories are being made, 
with considerable improvements in the department of 
electrical testing.— The December number of the journal 
of the Central Technical College Old Students' Association, 
known as the The Central, makes a belated appearance, due 
to the fact that one of the editors has only recently returned 
from South Africa. It contains a portrait of Prof. W. E 
Ayrton and articles on Eleotromagnetio Separation of 
Ores” (illustrated) by Mr. C. J. Guttmann, the “ Castle- 
blaney, Keary, and Armagh Railway,” by Mr. K. Rise- 
Oxley, eto. The Harvard Engineering Journal for November 
includea contributions on Hard-Drawn Copper Wire by 
Mr. T. B. Doolittle, and the Distribution of Pressure aud 
Current over Alternating.Current Circuits” by Dr. A. E. 
Kennedy. 

German Patent Practice.—Complainte are made by 
American inventors at the treatment of their German 
patent applications, and the report of Consul-General Е. H. 
Mason, in which he makes comparisons between the United 
States v. German Patent Office practice, shows justifiable 
grounds for the complaints. He says that it is not 
uncommon to hear American and other foreign inventors 
complain of a hostile and forbidding attitude on the part of 
the examiners at the German Patent Office, as though the 
duty of the latter were to ussume that every invention 
presented for a patent is defective or plagiarised until the 


contrary is proven—in other werds, to discourage rather 
than encourage the protection of meritorious inventions by 
patent. He then cites some of the difficulties under which 
American inventors labour, and as the same terms apply to 
all foreigners, it may be of interest to English inventors to 
bring them to light. In the first place, a foreign inventor 
may not deal directly with the Imperial German Patent 
Office. He must be represented there by з patent attorney 
of recognised standing, by whom the application and speci- 
fications are presented, and through whom additional details 
or explanations may be asked for by the examiners. There 
is kept at the German Patent Office a list of recognised patent 
attorneys whoare located in Berlin and throughout the Empire. 
Secondly, specifications and claims for patente on American 
inventions, says Mr. Mason, are frequently presented in the 
form of translations made by persons who have only an 
acquired and superficial knowledge of German. Such 
translations, made with the aid of a dictionary, mechanically 
translate the words, and not the meaning, of important 
phrases, so that the specifications and clauses as filed are 
often incomprehensible. This entails additional corre 
spondence, corrections, and frequently long delays which 
might have been obviated. Few persons, comparatively, 
are capable of translating a technical description so that 
it shall mean exactly the same in a foreign language as 
in the original, and it is this want of exact cempleteness 
that often loses a foreign patent or renders it, if gained, 
loose in its provisions and impaired in value. The subject 
is one which commands universal attention, and a clearer 
understanding of the requirements of the patents laws of 
the various countries would avert loss of time and money 
and avoid the possibility of friction and litigation. 


Electrical Development in South Africa.—In an 
interesting United States consular report, Mr. Consul 
Snodgrass states that, although British firms have been 
capturing the majority of contracte in South Africa, the 
United States can come in for a larger share of the trade 
by the prosecution of an energetic campaign and by having 
competent men in the field. The great activity in the 
electrical trade, reports the consul, is not by any means 
confined to South Africa, for in Egypt and other northern 
provinces large electrical problems are under consideration. 
As an instance, the Soudan Government are considering the 
introduction of an extensive electric tramway system into 
Khartoum. Neither cables nor overhead wires will be 
used, the intention being to store the electric power in the 
cars. It is expected that the system will be extended to 
Omdurman. In South Africa, especially in the Transvaal, 
the demands on electrical engineers are multiplying to 
an enormous extent. There appears to be a feeling of 
optimism among the small cities as well as among the 
larger ones, which is bringing about a larger expenditure 
for utilities. Electrical hoists are being installed in nearly 
all the mines, electrical elevators are being placed 
in many of the business houses and in the tall 
buildings of Johannesburg, and in nearly every town 
of any importance some large electrical project is either 
in hand or in contemplation. In the city of Pretoria 
the citizens have been worrying along with a horse-car 
line, which penetrates the centre of the city, and has, 
perhaps, three miles of track. The Town Council are 
arranging to convert it into an electrical system at an 
outlay of several millions, it being the intention to lay 
15 or more miles of track throughout the municipality, and 
also to connect the numerous suburbs lying within a radius 
of five or six miles. At Johannesburg several millions 
were spent in installing an electric tram syatem, but Mr. 
Snodgrass lamenta the fact that practically all the contracta 
were captured by representatives from Scotland and England. 
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At Volksrust and Klerkedorp it has been decided to erect 
lamps. The report goes on to urge Americans that if they 
care for this trade they will have to wage a war for it 
against the Britishers, who are on the ground, and are in 
possession of the country. It concludes, however, that as 
America has captured the mining machinery trade on the 
Rand from all competitors, even under British rule, it can 
do likewise in: the electrical field if the same amount of 
energy, concerted effort, and brains are expended as were 
laid out by the pioneers in the goldfields. 


Power at the General Post Offüce.—Any inter- 
ference with a continuous supply of power to the General 
Post Office would result in an inconvenient dislocation of 
the whole postal system of London, and the authorities ab 
St. Martin’s-le-Grand, realising this, have embarked upon a 
scheme for the provision of power from their own generat- 
ing station. The question of cost has to some extent 
influenced them in their decision, for it is claimed that the 
change will result in a saving of 75 per cent. What the 
Post Office requires is practically a day and night load, 
because in the daytime the power plant is in full operation, 
and during most of the night current is required for light- 
ing the premises. In this way they approach the central- 
station engineer’s ideal of a very economical load factor. 
The present generating plants located in the various build- 
ings will be disestablished, and, quite apart from the 
question of safety to the buildings themselves, there is to 
be considered the nuisance which is caused by the emission 
of steam and coal dust, so that removal should be wel- 
comed. The new scheme provides for the supply of current 
for lighting and power purposes to the three Post Office 
buildings in Ss. Martin’s-le-Grand, the new structure now 
in course of erection on the site of Christ’s Hospital, 
and the Post Office buildings in Queen Victoria-street, 
but it is not contemplated to supply current to the 
dep6s at West Kensington. The power station will 
be at Upper Ground-street, Blackfriars, on the river 
bank, which will admit of barges with coal coming 
alongside, and also of the use of river water for 
condensing purposes. A plant equal to about 3,600 b.p. 
will be installed, but the station is designed for indefinite 
extension. At the outset it is not proposed to use turbines, 
because for the number of units necessary to avoid the 
possibility of temporary stoppage, turbines would be too 
small to be economical as compared with reciprocating 
engines. At the present time one chimney, 1800. in height, 
has been completed, but the proposal is ultimately to have 
a second chimney as а stand-by. Buildings and plant 
together will cost £100,000, and this figure takes no account 
of the cost of the site. The power station will be within a 
mile of the General Post Office, which means that the cost 
of the cables will not be excessive. They will be dupli- 
cated throughout, and with the exception of Blackfriars 
Bridge, where they will cross the river, they wiil be laid in 
separate streets. This is naturally intended to avoid the 
risk of breakdown in the case of any accidental damage 
to cables. Aoross Blackfriars Bridge itself the cables are 
to be carried on opposite sides of the roadway. As regards 
voltage, the proposal is to generate current directly at 
6,000 volte, and to transform down at the Post Office 
to suitable voltages for power and lighting purposes. 
A very considerable proportion of the current will be 
used for compressing air for pneumatic tube trans- 
mission. At present practically all the central London 
work in connection with the telegraph service is dispatched 
by pneumatic tubes, but proposals are under consideration 
for dealing with the letter work between the General Post 
Office and Mount Pleasant in the same way. Another of 
the applications of electricity in the Post Office is for 


working air-compreasing engines for the pneumatic dispatch 
plant, lifts, fans, stamping machines, and a multiplicity of 
small appliances used for a great variety of purposes. A 
machine worked by au electric motor is now employed in 
obliterating the postage stamps on letters at a speed of 
600 letters per minute, a work which In the old days was 
entirely done by hand at, say, 50 to 60 letters a minute. 
The project is being carried out entirely under the direction of 
Mr. J. Gavey, CB, MI. C. E, the engineer-in-chief to the 
Post Office, and Mr. Martin Roberte, M. I. C. E, the assistant 
engineer-in-chief. 

Testing Wireless Receivers.—Mr. Greenleaf W. 
Pickard has conceived a new method of testing wireless 
receivers, which he describes in a recent number of tt e 
Electrical World and Engineer. Hitherto it has been the 
common practice among experimenters to set up miniature 
sending and receiving antenne placed a short distance 
apart, energising the sending antenna, a simple ungrounded 
Hertzlan oscillator, by means of a small induction coil. 
The method employed by Mr. Pickard utilises a closed 
oscillating circuit adjusted to the desired frequency, which 
is carefully shielded from the detector under test, buv is 
connected thereto through a circuit of impedance so great 
that the resistance of the detector forms but a negligible 
part of the impedance. This is accomplished by inserting 
a variable air condenser of extremely low capacity in the 
circuit. Under these corditions the flow of current through 
the detector is governed solely by the value of the capacity, 
the impressed E M F., and the frequency. As the oseillat- 
Ing circuit, the air condenser, and the detector are separately 
shielded from each other and from external objects, the 
electrostatic capacities of these circuits are fixed quantitier, 
with the exception of the air condenser, and movements of 


the observer are, therefore, without effect. The diagram 
illustrates the arrangement of apparatus, circuits, and 
shields. М ів a shield of tin or sheet zino, forming a rect- 
angular box with three compartments, which are fitted with 
metallic covers or doors giving ready access to the compart- 
ments. The compartment on the right contains the battery, 
key, and induction coil, together with the oscillating 
circuit. The induction coil, I, the spark length of which 
is preferably lin. or lese, charges the condenser, Ci, which 
discharges across the epark-gap, S, through the inductance 
helix, L,, thereby setting up oscillations of a frequency 
depending upon the values of the capacity and inductance. 
One terminal of the inductance helix is connected to the 
whield, while from an intermediate point along the helix a 
lead is taken through the detector to be tested, one terminal 
being connected to the plate, P, of the variable air con- 
denser, C,, in the middle compartment. The other plate of 
this condenser is made movable, being attached to a stout 
wire which slides easily in the glass tube leading to the left- 
hand compartment. In this latter compartment is placed 
the detector to be tested, one terminal being connected to 
the plate, P,, of the air condenser, and the other to the 
shield. The local circuit of the detector passes out of the 
shield to the telephone receiver or galvanometer, T, a suit- 
able choke coil, Lz, being interposed on the air condenser 
side of the detector. With the exceedingly sensitive 
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detectors now used in wireless telegraphy, the current 
atrength required to give an observable signal is very small. 
By making the plates, p, p, in the form of metal discs 
lom. in diameter, and separating them several centimetres, 
the capacity may be reduced to less than one-hundreth of a 
micro-microfarad, and the current to a fraction of a micro- 
ampere. Mr. Pickard claims that this method aleo afforde 
а source of oscillatory current suitable for testing tuned 
receiviog circuits, giving current values comparable with 
those obtained in commercial wireless telegraphy over long 
distances. As the damping in the oscillating circuit ie 
comparatively small, the oscillations are persistent, 
corresponding to those ased in high-power wireless stations. 

Wharf Cranes. —Facllities for transportation by land 
and sea have made considerable progress, but the develop- 
ment of the means for trausferring goods from one great 
carrier to another has not been commensurate with the 
demande, Some of the greater steamship lines have very 
recently equipped their wharves with electric hoists, and 
signs are not wanting to show that both railway and steam- 
ship companies are awaking to the fact that they must 
make the necessary expenditure for freight-handling 
machinery if the work is to be done economically. About 
two years ago the Pennsylvania Railroad Company began 
to construct a new freight terminus in the New York 
Harbour at Greenville, N J., to be operated electrically. 


Fic 1, 


Mr. Ј Ьп Lyle Harrington, in a paper which he contributes 
to the Canadian Society of Civil Engineers, describes the 
equipment, which he considers the most advanced type yet 
developed for the purpose. There are three cranes erected 
upon a pier 120ft. wide by about 1,000ft. long, substantially 
constructed of timber and especially designed to carry the 
cranes. Each crane in working order weighs about 125 
tons, the height is about 100ft.; they are designed to 
handle a normal load of 10 tons of package freight and to 
operate a clam shell bucket of about 60 cubic feet capacity 
for handling the bulk freight. Each crane is carried on 
four four-wheel trucks running on two tracks of 1410. gauge. 
All the engines and the air compressor are electrically 
operated, and are situated in the rear of the engine-house. 
The operators, however, are stationed one on either side of 
the crane. The levers for operating the friction clutches 
and brakes are led to the operators’ stands, where the 
controllers are also placed. The cranes are provided with 
electric lights and telephones for inter-communication or 
for commanication with the shore. Esch truck is composed 
of four standard chilled car wheels of the heaviest type, 
staudard 5 x 9 journals, journal boxes and bearings, and 
a steel frame composd of heavy 151u. channels, substan- 
tially braced. Two trucks are provided with air brakes, 
and each of the other two ig fitted with a 25-h p. railway 


type motor and cut spur reduction gearing for operat- 
ing the crane on its tracks (as shown in Fig. 1). The 
main hoisting engine ia designed to handle either the 
package freight on a one, two, or three part rope, or to 
operate the clam shell bucket. It is fitted with a solenoid 
brake and with an exceptionally large and efficient load 
brake, which prevents the load from running down in case 
the current should be cut off, or accident should happen to 
the motor. The engine is operated by a 100-h.p. motor 
wound for 500 volts direct current and mounted on springs. 
Fig. 1 also illustrates the third auxiliary engine employed 
to operate the auxiliary hoist for placing slings under the 
loads of package freight. The hoisting rope is led directly 
from the engine to a sheave in the rear of the boom, thence 
forward to a block suspended by a slide from the underside 
of one part of the boom. The rope is then led around 
the running block in the usual manner. The slide is 
moved along the boom and held in position by a con- 
tinuous rope running over the sheaves at both ends of the 
boom and operated by the wiach-head on the engine. The 


Fie. 2. 


boom conslets of two symmetrically disposed parts, each 
composed of an I beam and a channel well braced together. 
The truck runs on rails placed directly upon the I beams. 
As shown in Fig 2, the boom extends to the extreme rear of 
the tower, where the horizontal thrust due to the weight of 
the boom and the tension in tle trolley ropes is carried by 
a heavy girder. The guy ropes always occur in pairs in 
order that the hoisting ropes may traverse the length of 
the boom between them, and they are so attached that the 
respective halves of the boom are balanced under load, and 
do not twist. A water-main is carried along the entire 
length of the pier just beneath the floor, and each crane is 


provided with universal nozzles, and connections are made 


so as to render each crane a veritable fire-engine. The 
cranes were designed to operate on their tracks at а speed 
of about 180ft. per minute under the greatest estimated 
resistance. The motors are, however, under series-parallel 
control, and operate together at full or half speed. The 
resistance is nominally far below the maximum, conse- 
quently the speed of operation is commonly mach greater 
than 180ft. per minute. The machines are large and 
expensive, but, according to Mr. Harrington, they have so 
thoroughly demonstrated their merits while they have been 
in operation, that in future there is little doubt that 
similar machinery will be employed on all large wharves, 
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the rest of the motors and the controllers for the trains 
will be likewise manufactured in Rugby. The reason why 
the first equipments are to be made in Germany is that 
they are to be duplicates of those which have already 
been built and worked successfully by the Allgemeine 
Company. Hence they can be supplied at a much earlier 
date than would be possible if they had to be manufactured 
at Rugby. We are pleased to nee that the British Thomson- 
Houston Company is extending its success as contractors 
for heavy railway electrifications. Thus they have already 
been responsible for the equipment of the Central London 
Railway, the Great Northern and City Railway, the North- 
Eastern Railway, and the District Railway. The company 
now has contracts for all the motors and control equipmonts 
for the various tube railways controlled by the Under- 
ground Electric Railways of London, Limited, and also for 
the Great Western and Metropolitan Railways for the equip- 
ment of the Hammersmith and certain other lines. The 
number of motors for this class of work which they have 


THE LONDON, BRIGHTON, AND SOUTH COAST 
RAILWAY ELECTRIFICATION. 


As was announced by us a fortnight ago, the contract 
for the electrification of the above railway company’s line 
from Victoria to London Bridge has been placed with the 
Allgemeine Elektricitits-Gesellschaft of Berlin. There has 
been an outery in the daily papers—organised, we believe, 
by interested parties—against the placing of such an 
important contract abroad. The usual plea that English 
firms were capable of doing the work was put forward. 
This outcry, however, was quite unjustified, as nine-tenths 
of the work involved in the contract will be sublet to 
English firms. The reason why the main contract 
was placed with the Allgemeine  Elektricitáts- 
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S" d decided to equip electrically all the lines in both stations. 


This involves no lees than 11 lines at London Bridge 
Station and 13 at Victoria. Thus the electrical trains will 
be able to run into any platform. It will also enable the 
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FIG. 5. — The Overhead Construction for the Niederschoneweide- 
Spindlersfeld Railway 


overhead work, as complicated by numerous crossings, to 
be severely tested before dealing with the whole traffic of 
the stations in question. It will be seen that the line now 
to be equipped is one which does not go far into tho 
suburbs, and which has suffered from the competition of 
the London County Council tramways. It remains to be 
seen how far the quicker electric service ou this route 
will regain the traffic taken by the tramways. In our 
opinion the great value of the present electrification 
is that it is to be carried out on a system most 
suitable for extension not only to the suburban lines shown 
on the map, but also, if need be, to the main lines to 
Brighton and elsewhere. As far as the present route is 
concerned, there will be two distinct gains from the electri 
fication. Owing to the very high acceleration which the 
electric motors will give, the average speed of the trains 
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Fic. 1. —Map of the Suburban Lines of the L. B. and 5. C. Railway. 
portion to be electrified is indicated by the thick line. 


The 


Gesellschaft is that their tender for the Winter- 
Kichberg single-phase system gave more favourable 
results, both from а technical and commercial 
standpoint, than any other. This system was 
originated by the staff of the Union Company of Berlin, 
which has now been merged into the Allgemeine Elek- 
tricitits - Gesellschaft. The Union Company was the 
German branch of the General Electric Company of 
America, which is represented in this country by the 
British Thomson. Houston Company. We are pleased to 
notice, therefore, that the British Thomson-Houston Com. 
pany has a large interest in the present contract, and that 
all the switchgear will be manufactured at Rugby. The 
firm are the owners ‘of the British patents for the Winter- 
Eichberg system. It has been arranged that after the 
first few equipmenta" have been supplied from Germany, 


wil be doubled. This is a great advantage, but a still 
greater gain is expected at the two end stations, London 
Bridge and Victoria. With the steam trains it has been 
proved that the time which must elapse between the train 
coming into the station and going out again is six minutes. 
A good portion of this time is spent in the shunting of 
locomotives, which, of course, can only be done with due 
consideration to other traffic on the lines. We reproduce in 
Fig. 2 а plan of the London Bridge Station, which shows how 
numeroue and complicated are the crossings at the approach. 
With the new electric trains now proposed this six minutes' 
interval between the arrival and dispatch of the trains ie 
expected to be reduced to two minutes. If this expectation 
is realised, it is equivalent to increasing the size of the 
tation. In other words, the existing lines and platforms 
will be able to deal with two or three times the namber of 
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trains in the busy hours. If the value of this gain were 
capitalised and compared with the cost of extending the 
station and lines to get the same facility, the financial result 
would more than justify, in our opinion, the whole cost of 
the present conversion. 

In this electrification the directors have been advised by 
Mr. Phillip Dawson (of the firm of Messrs. Kincaid, Waller, 
Manville, and Dawson), and all concerned have taken a good 
deal of trouble to arrive at the best system. Practically 
all the firms capable of undertaking work of this 
magnitude have tendered. They have been given a 
free hand to enable them to show the best results with 
the particalar high-voltage system with which they have 
had experience. The examination of these tenders has hence 
involved a great deal of arduous labour, and the victory of 
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Ета. 2. —The London Bridge Station of the L. 


the Winter-Eickberg system must be very gratifying to 
those firms owning the patents. We are reproducing after 
this article the paper presented by Mr. F. Eichberg to the 
International Electrical Congress in America at the end of 
last year.* In this will be found a full description of the 
essential features of the system, and a reference to a number 
of railways which nave been equipped on the Continent. 
Fig. 3 shows the details of the overhead conductor on the 
Niedersebónewelde-Spindlersfeld. The three photographs 
(Figs 4, 5,°ard 6) are of the Stubaital line near Innsbruck. 
They аге taken from an excellent description of this line 
appearing in the current issue of Elektrische Bahnen u. 
Betriebe, which we hope to reproduce in full in our next 
issue. With this information our readers will have little 


* A full mathematical investigation by Mr. F. Eichberg of the 
pes of single-phase motors will be 


relative advantages of different 


found in our issues for Feb. 26, March 11, and March 18, 1904, 


difficulty in following the general principles of the system to 
be used on the London, Brighton, and South Coast Railway, 
and they will also see the details of work successfully 
accomplished by this system on the Continent. The con- 
version of this English line, however, presents novel points, 
and these have to be specially solved. It will be quite time 
to go into full details when the solution of these problems 
is an accomplished fact, rather than now, when approved 
drawings only exiet. It suffices now, therefore, to give 
general outlines rather than actual details. The current 
required for this line betwuen Victoria and London Bridge 
will be purchased from some supply undertaking, but no 
contract for this has yet been settled. The voltage on 
the single-phase overhead conductor will be from 6,000 
to 6,500 volts, and the frequency of the alternating 
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B. and 8. C. Railway, showing Approach. 


current will be 25 complete periods per second. 
The overhead construction will be of an entirely 
new type and remarkable for its great strength. The 
catenary construction is to be developed into practically 
a suspension bridge of sufficient strength to carry quite а 
number of men even midway between two supports. The 
sub-contract for this work has been placed with Messrs. 
R. W. Blackwell and Co., which will ensure that no detail 
will be lightly adopted or allowed to pass without most 
careful examination. The actual design of the overhead 
construction had been considered and provisionally sanc- 
tioned by the Board of Trade. | | 

Coming now to the trains themselves, the unit, їп the 
building up of che same will be three carriages, of which 
two will be motorcars. There will be four motors on each 
of these cars, making eight motors per train, with an 
aggregate power of about 1,800 h.p. If need be, two or 
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three of these units can be joined together to form longer 
trains. As regards the energy consumption of these 
traine, full guarantees have been obtained from the con- 
tractors, and we are assured that considerations of efficiency 
and energy consumption per train mile largely influence 
the decision arrived at. The average power factor was also 


system than with any other. The decision, therefore, may 


be looked upon as a victory for the compensated repulsion 


type of single-phase motor over the plain series type. 


Fic. 5 -A Sub-Station on the Stubaital Rall way. 


In conclusion, we have to thank Mr. W. Forbes, the 
general manager of the railway, and Mr. Phillip Dawson, 
the consulting engineer, for all their courteous answers to 
our inquiry for information. 
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found to be considerably higher with the Winter-Eichberg 
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SINGLE-PHASE RAILWAY MOTORS. 
BY FRIEDRICH EICHBERG. 


The standard direct-current railway has probably been 
developed to its final stage. The combination o: alternat- 
ing current for the transmission of power, rotary converters 
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for the conversion into direct current, and direct-current 
car motors is not, however, an economical solution except 
in rare cases. Recognisiog this fact, Brown and Boveri 
(Burgdorf-Thuo) and Ganz and Co. (Valtellina liae) 
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FIG. 6. — The Terminal Station at Wilton, Stubaital. 


took up tbe direot application of polyphase alternating 
currenta. 
practical success in special cases, it has not been proven 
thereby that the polyphase motor furnisbeg a universal 


But even if the polypbase system has achieved 
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solution of the electric railway problem. -It is not neces- 
sary here to repeat all the objections that Europeau aud 
American engineers have brought forward in numerous 
‘discussions against the polyphase motor. The multiple 
trolley for the collection of current, which is unavoidable 
in the polyphase system, leads to complications in the 
‘overhead work and sets narrow limit to the line voltage 
available. For short roads (lines between neighbouring 
cities) the polyphase system, moreover, leads to excessive 
‘cost in the installation of the conducting system. Add 
to this that the polyphase motor, by reason of its charac- 
teristic speed curve, which resembles that of a shunt- 
wound motor, is almost or quite unfit for railway purposes. 

It cannot be disputed that it is possible to operate on 
schedule time upon special lines with а favourable profile, 
but this proves nothing as to the general applicability of 
the polyphase motor. 

For two years, as is well known, efforts have been made 
to apply the single-phase motor to railway purposes. B. J. 
Arnold, with his electro-pneumatio system, and the Oerlikon 
Company, with the Ward-Leonard system, offered only 
incomplete solutions of the problem of applying single- 
phase current to railways. The first announcement of the 
direct application of single-phase motors came from Lamme, 
of Pittsburg, and was followed soon after by the publica- 
tion of Finsi in Milan. The former used a frequency of 
16 and the latter 18 oyles per second. Both have built 
series motors similar to the direct-current series motor. 
The former uses for the compensation of the armaturereaction 
short-circuited windings, which are applied to the field- 
magnet coile, and whoseaxiscoincides with that of the brushes. 
The latter uses slots in the poles for the diminution of the 
armature reaction. Later the work of G. Winter (see 


Fia. 1. —Diagram of Winter-Eichberg Motor. 


Elektrotechnische Zeitschrift, 1904, No. 4), of Vienna, became 
known to the writer. This furnished the basis of the 
system worked out by the Union, and especially by the 
Allgemeine Elektricitate-Gosellschaft. This system, which 
forms the subject of this paper, has been put into opera- 
tion on the Niederschóneweide-Spindlersfeld line under the 
management of the Royal Prussian State Railway, and on 
the Stubaital line, near Innsbrück, which was opened on 
July 31, 1904. The first line operates with 6,000 volte 
and 25 cycles, and the second with 2,350 volts aud 
42 cycles. In perfecting this single-phase system the 
motor, of course, played the chief part. In a lesser 
degree the controlling apparatus and those devices which 
become necessary in the direct application of high tension 
to the car were also of importance. 

In regard to the motor of the Winter-Eichberg system, 
it unites the properties of the ordinary alternating-current 
series motor with those of the repulsion motor. Its 
characteristic features are the following: In the motor, in 
addition to its own magnetic field, F (Fig. 1), there is 
developed, as in the repulsion motor, a cross field, ф, which 
at synchronism is about as strong as a magnetic field, F, 
from which it differs in phase by 90deg. This means that 
when the motor is near synchronism a complete rotary field 
is established, the field being less developed below or above 
synchronous speeds. On account of the cross field 
developed in the motor, the short-circuited E M F. under 
the brushes diminishes with increasing speed, becomes 
nearly zero at synchronism, and then increases again with 
increasing speed. In regard to armature voltage, these 
motors are essentially similar to the ordinary series motor. 
In both the tension per commutator segment may not 
exceed a certain value, and according to the size of the 
motor the armature voltage will, therefore, lie between 
100 and 200 volte. In the ordinary series motor, in 
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bend 


which the working voltage appears in the armature, the 
working voltage would, therefore, not exceed 200 volts. 
It is otherwise with our motor. Since the armature 13 
short-circuited along the working axis, and the work- 
ing voltage appears only in the stator field windinge, 
the voltage supplied to the motor may be as great as 
desired. But even for the case where the excitation iè 
inserted in series with the stator winding (Fig. 2), tke entire 
working voltage, E, is in the same proportion to the 
armature voltage, e, at rest, as the entire volt-ampere input 
ів to the volt-amperes for magnetisation at rest. 

Let us suppose that the maguetising current is one-third 
of the armature current, which is a good practical mean ; 
then the working voltage in the motor of our system, even 
with the direct introduction of the excitation, is three times 
as high as in the ordinary series motor. Through the 
insertion of a small transformer (Fig. 5) one can increase 
at will the proportion of the working voltage to the 
armature voltage without great expense (Figs. 2 and 5). 
The excitation, by means of the armature in combination 
with the cross field, yields an E.M.F. which is 90deg. ahead 
of the working E M.F., and directly opposite to the E M.F. 
of self-induction. This wattless counter E.M.F. gives tho 
motor the well-known rapidly rising cos curve (see Elektro- 
technische Zeitschrift, 1904, No. 4). Oar first 100-h.p. 
motor had with a 3mm. air-space on each side a power 
factor of 0°9 even at 70 cent. of synchronism. Even more 
important is the fact that this good power factor is obtained 
with a number of ampere-turns per centimetre almost twice 
as great as in the ordinary alternating-current motors. 
From this results the possibility of building a very 
powerful motor for a given armature diameter and external 
dimensions. 


— e 
(150 Volts) Volts 


———- Ea 
(450 Volts) 
Ф 800 
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Fics. 2 AND 3.—Stator Windings. 


Another characteristic property of our system is that the 
field can be controlled independently of the voltage in the 
working windings. In every alternating-current com! 
mutator motor there are magnetic losses in the colls short- 
circuited by the brushes. Through the possibility of 
adjusting the field in proportion to the stator current, one 
can keep these losses under the brashes within such limits 
as will permit the commutator and the brush-holders easily 
to conduct away the resulting heat. By varying the 
field one can, for a given working voltage, give the 
motor a variable characteristic. The separate charac- 
teristic curves will then be somewhat related, as the 
curves of a 3, 4, 5, and 6 winding motor. Control inde- 
pendent of this naturally is possible, and also control of the 
load voltage. The accompanying diagrams give examples 
of the control as carried out in practical cases. Ia Fig. 4 
the primary voltage is not regalated, and only the secondary 
winding of the exciting transformer is altered. The absence 
of any primary regulation in the high-tension circuit offers 
the special advantage that only low-tenalon circuits will 
have to be opened or closed when the car is to atart, reverse, 
or alter its speed. A still more complete solution is shown 
in Fig. 5, the stator circuit as well as the exciter circuit 
being regulated. This method of connection is less advan- 
tageously applied to high-tension motors, because the high- 
tension circuits generally cannot be readily altered in 
operation. The third diagram (Fig. 64 and 6B) shows the 
method of control, which, although not quite so complete as 
that of Fig. 5, is yet of value for small low-tension cars, and 
which will shortly be put in operation on a short Belgian 
road. The scheme of Fig. 5, with the modification repre- 
sented in Fig. 7, was installed on the Stubaital line, near 
Innsbriick, now in operation, which is at times operated at 
2,350 volts and at other times at 400 volte. The direct 
insertion of the excitation in the stator circuit (Fig. 2) in 
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which the control is effected by ohmic or inductive 
reeistances with the eventual application of series-parallel 
regulation, is possible for small cars, and hence chiefly 
applicable to short railway lines. In the latter case the 
motors can be built simply for 550 volte. Motors for 550 
volts connected in this manner are already in operation, 
and will also run on direct-current lines (Figs. 7A and 75). 

The possibility of running an alternating-current motor 
with direct current is of great importance in practical 
application. Ordinary series commutator motors, which 
are built on the compensated system of Deri, can, of course, 
be run both on direct-current andalternating-current circuits. 
The voltage for the direct-current motor is one and a half 
to two times higher than the armature voltage with alter- 
nating current. Since, as we have shown above, the alter- 
ren; Reger voltage, which in our motor system can be 
directly applied, may be three times greater than the arma- 


Volts 
Fiag. 4 AND 5.— Diagram of Methods of Control. 


ture voltage, the ratio of direct-current to alternating- 
current voltage will be, not as in the series motor, 3:14 
or 3:2, but 3:3 to 14 or 2—that is, the direct-current 
voltage will be about half that of the alternating-current 
voltage. This allows, for example, the running with 
direct currente with motors connected in series and with 
alternating current with the motors connected in series, 
and with alternating current with the motors connected 
in parallel, but in the former case at less speed. 
This corresponds to the case in common practice where 
cars which travel over interurban stretches at high speed 
tranafer to the direct-current systems of cities, where lower 
speed is demanded. 

There are various ways of running with the motor 
connected according to Fig. 1 on direct-current circuits. 
The method which has proved itself most practical is 
represented in Fig. 8. In the direction of the diameter 


* 120 
Volts 


120 
Volts 


Volts Volts 
Fias. бА AND 65. —Method of Control for Low Potentials. 


of the exciter axis a winding is applied which counteracts 
and opposes the armature ampere-turns. The stator field 
windings then produce a magnetic field with direct current, 
and the exciting windings on the armature represent with 
direct current the working ampere windings. The field 
saturation in direct-current working is then somewhat 
greater than with alternating-current, while the density in 
the armature is somewhat less. These properties are extra- 
ordinarily favourable for practical operation. The auxiliary 
winding, A, is inserted only when operating with direct 
eurrent. In order to make better use of the armature, 
the field windings of two motors can be connected 
in parallel in the direct - current circuit, while, in 
order to be able to operate at 500 to 550 volts 
with direct currents, the armatures can be connected in 
series. These conditions are represented in Fig. 9. In 
the alternating-current system one can operate accordin 

to the method of either Fig. 5 or Fig. 6. If operat 


1 
according to plan 3, then with alternating currente the 


connections 2, 4, 5 are closed and 1 and 3 are open. With 
direct current, 1 and 3 are closed and 2, 4, and 5 are open. 

The motor system which I have above briefly described 
will not be the only one in the field. I cannot, however, 
undertake to pass an unbiassed opinion upon the different 
systems possible. I can only briefly mention the reasons why, 
in my opinion, the alternating-current commutator motor, 
which has been long known in two general types—namely, 
the ordinary series motor and the repulsion motor—is not 
to be considered of equal value to the system above described. 
The ordinary series motor possesses, even if it is com- 
pensated, no cross field, and it has no rotary field. The 
short-circuit losses under the brushes do not decrease with 
increasing speed, and the power factor incroases much 
slower with the speed. The maximum working voltage 
for which it can be built is 200 volts. When a short- 
circuit takes place in the field winding of the series motor, 


І 2350 Volts | 


400 
Volts 
Fias. ТА AND 7B.—Method of Control on Stubaital Line. 


the motor becomes inoperative. Multipolar machines with 
series windings on the armature, if provided with the 
device shown in Fig. 1, can have an entire field coll 
short-circuited without the motor becoming inoperative. 
The separate field coils behave like transformers inserted 
in series. Any one of these can always be short-circuited, 
the othera then receive correspondingly more voltage. 

The repulsion motor, when contrasted with the arrange- 
ment of Fig. 1, has the disadvantage that its reversal is 
possible only by the application of a second field winding, 
or of several sets of brushes, or of reversible brushes. 
Its power factor is poorer, and for ite control there remains 
only either the method of primary voltage control, the 
opening of short-cirouits, or, finally, of brush reversal. 
The disadvantage of the type represented in Fig. 1, as 
compared with the series and repulsion motor, consists in 
the employment of two exciter brushes, which doubles 


i 
Q = Direct Current б 


W = Alt, Current 


FIGS. 8 AND 9. —Motor Connections. 


the number of brushes in multipolar systems. These 
exciter brushes give rise to no difficulties with respect to 
short-circuit losses, as І have shown (Elektrische Bahnen, 
vol. li., 1904). These short-circuit losses do not occur with 
exciter brushes. They carry, moreover, only one-third to 
one-fourth of the entire short-circuit current. On the 
other hand, the motor of Fig. 1, as compared with the 
compensated series motor and the repulsion motor with the 
double field winding, offers the constructional advantage of 
only one field phase, which guarantees good economy and 
great simplicity. In high-tension motors the increased 
certainty of operation in consequenoe of the absence of 
cross windings must be considered. Motors for either 
direct-current or alternating-current working provided 
with the auxiliary winding, ^, which plays the part of the 
compensation winding of the compensated series motor, 
can, therefore, only be operated advantageously with low- 
tension alternating currents. 
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The results of more than a year's operation on the 
6,000-volt Niederschóneweide-Spindlersfeld line, on which 
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tg. 44. and (c) the radius of curvature, ma at the apex 


during a great part of the day four 100-h.p. motors haul | of the curve. 


& 160-170-ton train, and on whieh daily two motors handle 
& 100-ton train, prove that the alternating-current motor is 
adapted to the heaviest traffic. Moreover, the direct 
application of 6,000 volts to the car has been demonstrated 
to be entirely safe. The Stubaital line, which has been 
running since July 31, 1904, at 42 cycles and 2,350 volta, 
has introduced an advanced practice for small roads, an 
advance which exceeds the boldest expectations of the year 
1902. At that time it seemed as though only very low 
frequencies could be used. In the case of many roads 
running in connection with existing power stations, operat- 
ing with 40 to 50 cycles, the possibility of using these 
frequencies limits the availability of егйп сово 
traction. Moreover, the possibility of operating also with 
direct current makes the alternating-current commutator 
motor in a certain sense a universal motor, and places it 
as regards its main features far above the direct-current 
commutator motor, which really represents only a special 
case of the alternating- current commatator motor. 


THE LIMITATING FACTORS OF SYNTONIC 
WIRELESS TELEGRAPHY. 
BYŠJ, HETTINGER. 


$1. The “possibility. of tuning” and ite practical limita- 
tion” are two well-known facts in the practice of wireless 
telegraphy. The firat forms the seductive incitement of 
the optimist; the latter increases the pessimistic view of 
many practitioners of this new branch of electrotechnics. 
The present communication has the objects (1) to show a 
method which permits the discussion of the practical value 
of syntony when the resonance curves are experimentally 
determined, and (2) to prove that the resonance method, as 
utilised nowadays, may be a partial solution for avoiding 
interference, but never can it be a general one. 

The factors which I have to consider as determining the 
value and limiting the possibility of syntony are the follow- 
ing: (a) The resonance curve of the currente and of the 
E M. F. s of the energy induced in the receiving system; 
(b) the transmitted energy; and (c) the relative distances 
between the simultaneously working stations. 

82. The Resonance Curve.—This curve, which has to be 
experimentally determined, represente either the E.M.F.'s 
at the two ends of the detector, or the currents passing 
through the latter, as a function of the frequencies. Its 
importance consiste therein that it possesses a maximum at 
the point where the frequency of the transmitted waves 
coincides with the natural frequency of the recelver, and 
that thls maximum is supposed to be just great enough 
as to be equal to the working minimum of the detector. 
Naturally, in this case, the amplitudes corresponding to 
the untuned frequencies would not produce anyinterference. 
There are, however, several causes which render the main- 
tenance of the curve maximum at the working minimum 
of the detector almost impossible, and, therefore, it is 
obvious that the amplitudes of the curve corresponding to 
the untuned frequencies may also influence the detector, 
and make it respond. Consequently, not only the maximum 
of the curve, but also its shape, is of great importance for 
the syntonisstion, the degree of immunity being, for 
instance, different in the four curves of Fig. 1, which I may 
mention for illustration. 

It is not within the scope of my present communication 
to show how these curves depend upon the purity of the 
transmitted waves, the exact adjustment of the receiving 
circuits to a certain natural frequency, the degree of 
coupling, etc., and I content myself by mentioning only 
their main characteristics as far as they determine the degree 
of immunity against interference. These characteristics are 
(seo Fig. 1): (a) the difference, E,—E,, whereby E; 
desigaates the maximum and E, the minimum amplitude of 
the eurve, provided m,, corresponding to Eu, is the tuned 
frequency, and mp, corresponding to Ep, the frequency 
whereby the curve begins to become almost a parallel line 
to the axis of frequency; (ö) the differential quotient, 


En prat. Emin. 


Fra. 1. 


From the many hypothetical considerations which could 
be connected with these characteristics, I will only call 


L 1 
special attention to the influence of the factors R and Et 


upon the first characteristic E, —E,. Let us, for instance, 
assume that the detector is controlled by the E. M. F., Eo, 
of a capacity, C, in parallel to it, that this capacity is in 
serles with a resistance, R, and an inductance, L, and that 
the impressed E. M. F., E, is kept constant, whilst the 
frequencies are varied. Then, for the case of resonance— 
i.e., when the equation m? C L=1 is fulfilled—we get (see 
also the vector diagram Fig. 2) : 


E I 
IR: Er =I m L, E, mG 
and reducing R to R=, wo get: 


E 25 
n- IR AE. 


E- (2 I) mL. Ey= 27. 
IR- J 
ROOK EIR‘ 


Eye Iml. E, ImL 


Fic. 2. 


Again, doubling L, and in order not to disturb the 
resonance equation, reducing C to ite half value, we get: 


E-IR, E-Im(2L, E . l.. 
"(2) 


These results mean that the resonanoe amplitude 
Eg (= Eo max. ) is proportional to the quotients : 
L 1 
R oR 
Now, if the soar en corresponding to the frequency, 
Mp would be considered in the same manner as has just 
been considered for the tuned frequency, we would find 
that the corresponding amplitude, E, (E min.), із approxi- 
mately also proportional to 


L 


1 
E d R 
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As, however, E; = Ec, is much greater than Е, = Eomin. 
of the resonance curve, it follows that by increasing the 
бр вау to а double value, E, and E, have 
been respectively doubled to Eni and Epi, and the difference 
E,,— Epi has become much greater than E,- E, This 
result shows that immunity may be increased by employing 


L 1 3 e m 
greab quotients R and GE in the receiving cfronits. 

§ 3. The Transmitted Energies and the Relative Distances 
between the Stalions.— The received energy, Pr. depends 
obviously from the transmitted energy, Ру, and tbe distance 
of transmission, D. It has been experimentally proved 
that the received energy is inversely proportional to the 
square of the distance, and the supposition that it is 
directly proportional to the transmitted energy is also 
approximately exact. Consequently, we may write the 


quotients = and 


equation : 
P 
Pr = K p scd: 6 As Sie, e CL) 
or, E I cos $=k Pr (2) 
р? © | 


E, I, and ¢ representing respectively the EM F., the 
current, and the lag between both in the receiving system 

o For the case of resonance, we bava ¢=0, cos $ —1 
апа consequently the equation (2) becomes: 


l P 
EI * ni „ а з (5) 
Bringing now the resistance, Б, in (3), we get : 
P 
I? R D: А . (4) 
and consequently [zs ~v Pr (5) 
R D 
and as R is kept constant, we may write : 
МР; 
1-506-— — РА 
ox (6) 


(b) Assuming, farther, ф different from Zero and the 
impressed E M F., E, of the equation (2) ав constant, we 
get for each ф considered as constant thi following equations 


E,-Ecos$,-I,1 . . . . (7) 
E, T, - 2 R а | (44) 
k, JP 
P в Ts (54) 
Pr 
I,=C ee ee 
р р р (64) 


The equations (6) and (6A) mean that the current of the 
received energy is directly proportional to the mean roots 
of the tranamitted energy and inversely proportional to 
the distance. The equation (6) refers to the resonar ce 
current, whilst (64) is the general equation referring to 
the currents of untuned frequencies. For each ¢ = фу, фе, 
„„ Gp, We get the corresponding Ci, C,, С 
T, I, J,, and as, according to (7), E, is smaller than 
E, the constants, Cp, and currente, I, of the equation (64) 
must also be smaller than C and I ot the equation (6) 

As any one of the E.M.F.'s (E, Е. Er, or Eo) Is directly 
paie to the currents, J,, we may write for the 

M.F. controlling the detector (in the above-mentioned 
example it was Ec considered as such an E M.F. controlling 
the detector), the following ¢quation : 


$5 
an 


E, = K, Ps кж. s s (8) 
With the special forms 
Mek УВ, (84) 


JJ ⁵ð y E RN ышы ы 

* I have considered only the case of detectors responding on potential 
dif» rences, but it is quite obvious how the case of detectors керо 
оа currents may be also discussed, 


for the case of resonance, and 


Е, = K, Pr L] 0 е e e (82) 
D 
for the lowest amplitude of the curve. 
I call the constants K, = KI, К, K, . . . the syntonical 


constants, whilst К, and Kp may be particularly called the 
constant of resonance and absolute disonance respectively. 

Tho equation (8) with its two particular values (8A) and 
(8B) contains the three factors which determine the limits 
of syntony — namely, the tranemitting power, Pr, the 
distance, D, and the constants, K, which represent the 
factor of the resonance curve, and which can be easily 
found if the latter has been experimentally determined. 

I will now proceed to show how the syntonisation 
becomes limited, and why, consequently, the method 
employed nowadays cannot be considered as a general 
solution of the problem of interference in wireless 
telegraphy. 

84. First Case — The transmitted energies are of equal powers 
of different frequencies, and at equal distances off the receiver 
(see Fig. 1) —If Е, and Emin. represent respectively the 
maximum amplitude of the curve and the necessary minimom 
at which the detector begins to respond, it is obvious that 


when the equation 
En = Emin. è (9) 


is fulfilled, the signal of untuned frequencies will produce 
no interference with those which have been tuned. 

There are, however, two practical causes which diminish 
the syntonical immunity namely: (a) not all the detectors 
are constant in their working, and, therefore, the practical 
Emin. must necessarily be greater than the theoretical 
Emin., otherwise it might occur that some signals will fail 
to be detected; and (ö) stations working with variable 
distances (movable ships) or variable heights of aerials 
(kites, balloons) also do not allow a limited Emin. 

Instead of the equation (9) we get, consequently, the 
inequality 


En = practical Emin. > theoretical Emin. (10) 


Now it will be seen from the diagram Fig. 1 that with 
increasing diffsrence between the practical and theoretical 
Emin, the latter approaches E, and signals of other 
frequencies begin to interfere more and more. 

The difficulty of managing the detector in such a manner 
as to keep the practical Emin. closed by the theoretical 
Egi», may sometimes render the avoiding of interference 
even almost impossible. The electrolytic and magnetic 
detector, as well as the bolometer, possessing a higher 
degree of constancy than the coherer, are more suitable for 
syntonic purposes, and their employment may minimise the 
cause (а) The cause (b) may, in the further progress of 
wireless telegraphy, be minimised, by the receiving station 
being provided with such an arrangement that E, could be 
automatically adjusted to Emin. when the distance between 
the workiog stations is variable. 


§ 5 Second Case —The transmission powers of several simul. 
taneously working stations and their relative distances are 
different —I wilt now consider the general case, which the 
practice has to deal wish—viz, the syntony of simal- 
taneously working stations irrespective of the powers of 
transmission and the relative distances. I assume that the 
resonance curve of the receiver has been experimentally 
determined, and in order to show the impossibility of an 
absolute syntony by means of the method used nowa- 
days quite clear, I will make several very favourable 
suppositions. 


1. I assume there is existing a syntonical system which 
permits a perfect fulfilment of the equation т? C L=1 for 
all the receiving circuits comprised between the top of 
the serial and the earthing point, so that the resonance 
curve is very sharp, baving the character of the curve D 
(Fig. 1)—namely, great E, - Eb, great tg. a, and small m, 


2 I suppose as realised the equation 
Eg = practical Emin. = theoretical Emin., 


which may be attained (a) by constant working detectors ; 
(b) by a syntonical system whereby Е, can be adjusted to 
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Emin. Without disturbing the resonance obtained“; and (с) 
by an arrangement, above referred to, whereby E, is auto- 
matically adjusted to Emin. when the distance varies during 
the working of the stations. 


ð. I will assume that 
E, - Ep = 15, 

if Е. is considered as the unity of E M.F. This supposition 
is not at all interfering with the accurateness of the dis- 
cussion brought in this communication, and the fi 15 
may, of oourse, be changed for any other value which 
would be in accordance with the resonance curve 
considered; or in discussing about the further progress 
of the syntonisation towards a general solution, which 
would be proved as attainable. My supposition is 
deducted from the curves and data communicated by 
different experimenters,{ although I must confess that the 
circumstances of their experiments are more favourable 
than those which the practical working stations have to 
deal witb, and that the value of Е, - Ep as deducted from 
these experiments are even emaller than 15. 

These ideal assumptions made, let us now suppose that 
two pairs of stations are simultaneously working. Ая it is 
quite obvious that the currents of each transmission will 
flow through each of both receiving stations, let us ооп- 
sider how both currente will behave in the recelver. 


We found above: E, =K; ** i » (8A) 
and Ey = К T ° (85) 


respectively for the case of resonance and lowest amplitude. 
From Er — E, = 15 and Ep = 1, and from the con- 
sideration that Pr and D are supposed to be the same in 
(8A) and (85), we get: 
E; 216, KR = 16, К =1. 
Consequently we can now write : 


E, = 16 NP ‚ (п) 


апа (11А) 
whilst the numerical values of the 


syntonical constants, 
K,, of the equation 


E,- E, VPs ‚.... (8) 


may be easily determined from the resonance curve for 
each frequency intermediary between mp and mn. 

I will now give to Pr and D of the pairs of stations 
under consideration certain definite values, and thus discuss 
by means of examples what are the effects of both trans- 
missions upon the syntonised receiver. 

Examples—The receiving station, A, is tuned to the 
transmitting station, B, whilst another transmitting station, 
C, is simultaneously in communication with a respective 
receiving station. 


l(a) Station B: transmitting power Ру = 450 watte. 
distance from A: D=100 miles, 


(b) Station C: transmitting power P, = 450 watts. 
distanee from A: D, —25 miles. 
We can write: | 


P. = 450 watts = unity of power; PI = 1. 

D — 100 miles = unity of distance ; D, —0'25 unit. 

/ 17 
Q* 


Ep = 1. = 4, 
2 25 


As E, = 4 is inferior to Emin. = 16, there are frequencies 
which do not produce any interference with the signals of 


Au arrangement to this purpose I have described in the 
Physikalische Zeitschrift, No. 12, 1905. See also Electrical World 
of July 15, 1905. 

t Dóaitz, Elektrotechnishe Zeitschrift, Nov. b, 1903 ; Tissot, Comptes 
Rendus, Nov, 25, 1905; Pieroe, Physical Review, April, 1906. 


the tuned frequency, and the limit of synteny is given 
by (8). JT 
1 
E, Е, 0 25 
Where from К, = 4. 

Between the frequency for which the syntonical constant, 
K,, is equal to 4 and the tuned frequency there is no 
possibility of avoiding interference. 

2(a) Station B: Р, = 450 watts = unity of power. 

D = 100 miles = unity of distance. 
(b) Station C: Pri = 1:8 kw. = 4 units. 
D, = 20 miles = 0'2 unit, 


E, = 16 = Emin. 
va 

= l, — = в 

Ep 92 10 


As ED = 10 is inferior to Emin, = 16, there are frequencies 
which allow no interference with the tuned station, and the 
limit of syntony is deducted from 
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We may write : 


= 10. 
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Fia. 3. 


Between the tuned frequency and that one for which 
the syntonical constant, K,, is equal to 10, there is no 
possibility of avoiding interference. 


5(а) Station B: Ру = 450 watts = unity of power. 
D = 120 miles = unity of distance. 
(b) Station C: Pri = 4 kw. ~ nine units. 
D, = 20 miles = 0'166 unit. 
Er = 16 = Emi. 


0:166 

As E, = 18 is superior to Emin. = 16, the interference 
is unavoidable in a quite absolute manner. 

I have illustrated by means of examples a series of 
practical cases whereby the interference is a relative or an 
absolute one, and I need not increase their namber, as 
they are quite sufficient to show the true position of the 
problem of syntonisation, even under very favourable 
suppositions which I took as granted, but which practical 
wireless telegraphy has still to fuifil. 

According to these results, I, therefore, believe that the 
syntonisation method as employed nowadays is only a 
partial and that it never can be a general, solution of the 
problem of interference. The limit of syntony may, for 
instance, be easily found by means of the method indicated 
and employed in the present communication. 


18. 
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ELECTRICITY AS A HOME COMFORT.* 
BY J. D. MACKENZIE, 
( Concluded from page 839.) 


But if one desires that all his friends and acquaintances 
shall be made fully conscious of the beauty of the ceiling, 
we are at no loss to please his fancy and yet get away from 
the hackneyed method of lighting. A sketch here will 
indicate one method which, while not quite idealistic in 
that a see папра in the centre of a room, is so far good 
in that it still hides the source of light in such a way that 
it can injure no one’s sensibilities; and on the score of art 
I think you need not call the design outrageous. In this 
design we have a polished and silvered metal bowl, pierced 
and fitted with translucent mother-pearl insertions and orna- 
mented with hanging stars. Inside the bowl is fitted one 
high candle-powsr Бер ог four or five medium candle- 
power ones, and the total light is reflected upwards to the 
ceiling, from which it is again reflected downwards. This 
gives a soft diffused light without any very intense shadows. 

ne other method, and that is to have an ornamental frieze 
moulding round the room, above which are arranged long 
rows of linolite or similar syatem, throwing every possible 
ray of light on to the ceiling, and so get it sgain reflected 
downwards. But you may challenge me to prodace figures 
and argue out the point with mathomatical accuracy, and 
though the latter part is beyond my present scope, l'il 
endeavour to meet your wishes as far as possible. Appended 


is a table giving average resulte both of reflection, trans- 
mission, and absorption of light by and through various 
media. 
Reflection, Transmission. Absorption. 
Per cent. Per cent. Per cent. 
White blotting paper 82 гы: ME LU MES 15:8 
4, cartridge (— 119 122 
Tracing cloth ш. 35 ... 544 . 150 
IL pa oan aan one о та осо o9 oan 176 % 0 oe = 7 
Newspaper сос om oan оем oa 50 to 70 CECI — $= 040 m — 

, Yellow wall-paper ot осе oan 40 эже oan о 04 — e nan 00 — 
Dirty deal eme Om 90090049049 oo 20 — € o осе — „ .‹ — 
Thin PEP — 2 5—5 er — „. . 0 PE 15 
Thick 17 ˙)——œ—ñ 2 sa — oon oas е qe — ос oat oon 39 
Strong, Б — ——.—p — e . 50 to 60 
Ground glass осо 000 099 о ot 6.09 — 2 one — eer 500 e 30 to 50 
ph yr Цен giam Геге" — eue . . — 9 ac o as 699 Ga 
Black LR J 8 

b v ved осо 609 6-99 609 mm 4 006000 « m — осо о we cas — 
Ord mirrors e c9 999 oan 80 e» осо oan — am 099 nc 
v. d. “= осо 009 699 оао 699 699 оо 90 9559000009 — oas oas o ot — 
Now suppose that we have five 16-с.р. lampe inside a 


silvered bowl, such as shown, I am quite safe in assumin 
that 150 per cent. of the nominal candle-power is reflec 


upwards—+.¢., 150 x 80 _ 120 c.p. reaches the ceiling. If 


it is whitewashed and has a reflection coefficient of 80 per 


cent, then the total downward light is 100 96 ap. 


If the height of ceiling is 12ft., then the illumination on 
the surface of a table 3ft. will be = — 8 1˙18 candle- 
X 


feet, and an illumination of one candle-foot is quite ample 
for all ordinary purposes. 

Now, so far I have dealt with lighting in the abstract ; 
let us come more to detail Lighting by reflection is 
applicable to the general lighting of any room, but it 
may require to be supplemented owing to special require- 
ments. In the porch or vestibule one or more lamps placed 
high up with reflectors are quite sufficient unless it is 
of large dimensions and the ceiling finished in panelled 
oak, say, when a combination of both methods must be 
adopted—viz., some lamps to throw light directly down- 
wards and some to throw it on to the ceiling. In the hall 
the same remarks apply, depending on whether tke ceiling 
is to be plaster or wainscot. The public rooms ought to 
be lit by reflected light entirely, bat may be supplemented 
somewhat as follows: dining.room—one or more sockets 
for table lamps, so that the moat of the general lighting 
may be switched off, and we will have a dim, very dim, 
downward light combined with one or two table standard 


* Paper read before a Glasgow Engineering Society. 


lamps deeply shaded with silk shades. In this case we are 
yielding a point of efficiency to gain a point in artistic 
effect. In the dining-room we may do the same and 

rmit one or two tall standard lamps just to please the 

y of the house. In the boudoir we must. In the bed- 
rooms generally a reading lamp must be provided, and in 
that case what I generally recommend is a bracket hung from 
the bedrail or mounted on the bedstead, and having sufficient 
projection and tilt to throw the light out on to a book 
held in a person's hand, the lamp being covered by a very 
deep silvered metal conical or paraboloid reflector so 
arranged as to concentrate the light into a beam of com- 
paratively small ares. This will give the desired effect 
without being sufficiently glaring to annoy. In the dressing- 
room I would suggest that some such thing as a strip of 
linolite or similar idea be fastened to either extreme side of 
the pier glass ; it will enable the lady of the house to see 
to a nlesty how that new gown looks, and her lord and 
master to shave bimself, or be shaved by his valet, in 
absolute comfort. Now, although I am speaking in this 
fashion regarding portable lamps and such like for special 
purposes, 1 must not be taken as condemning these in any 
way. Indeed, quite the contrary, for my aim is to point 
out electricity as a comfort in the home, and unless 
every possible contingency is forestalled and provided 
for, and unless every individual taste is considered, and 
arrangements made to suit them, this result cannot be 
obtained. It would be quite impossible for me to deal 
in this paper with every contingency and every artistic 
taste whioh may have to be studied, but the foregoing may 
indicate how, in my opinion, these should be mot, and that 
is to deal with the general lighting in the most effective, 
economical, and unobtrusive method, and then concede the 
other points either to necessity or artistic taste as they 
arise. Now, at the start of these rambling remarks I set 
down a few conditions which had to be looked to, but in 
my enthusiasm in preaching the gospel of heterodoxy I fear 
they are sadly in danger of being forgotten. 

The first was the purpose in view that has been dealt 
with and amplified as far as my time will permit, so we 
may look for a moment at some of the others. The ease or 
difficulty of carrying into effect is the next point, and is 
one which is often missed by architects, consulting engineers, 
and others responsible for the design of an electrical installa- 
tion. I have before now seen cases where lights were shown 
in position in the middle of glazed roof lights, electroliers 
hung from the ceiling specified where the head room was 
only 6ft. 6in., and so on, these cases being where an archi- 
tect designed the building and a consulting engineer the 
lighting, and the latter had not got sufficient data for his 
purpose. And while on this point I cannot understand 
why architects should not inform electrical contractors of 
the details of finishing in the various rooms, etc., in a 
building. We have a standard height for placing brackets, 
switches, pushes, and so on, but that atand is by no 
means as unalterable as the laws of the Medes and Persians. 
And yet time and again we find either that our heights do 
not suit the dado, or the frieze, or the picture moulding, 
or, in fact, the hundred and one things which go to make 
up the finished room, and we have painfully to search the 
joiner’s or builder's plans to discover the internal ae 
ments, or still more painfally drag information out of 
architect. The electrical contractor is generally, and ought 
to be, the last contractor to leave the job, and as he has, so 
to s to add the finishing touches to the whole, viy 
should he not be furnished from the very start with fu 
aoe as to how the building is going to be finished 1 

speak with feeling on this matter, as on more than one 
occasion such negligence on an architect's part has been the 
means of spoiling good work. 

The third point—viz., accessibility for repaire—has refer- 
ence more to the wiring than to the fitting, and henoe 
consideration may be deferred until that section is reached. 
The fourth point was the effect of each part of the design 
on its immediate surroundings, and isa most important one. 
Because, to take one instance, it would look entirely out of 
place tc put an Art Nouveau fitting into an old-world 
setting, and it looks quite as incongruous to my eyes to fit 
up a modernised drawing-room or dining-room with Louis 
candle brackets, and both of these—with many other 
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variations on the same general lines—are done daily by 
people who aspire to gain credit for their artistic taste. 
Here it is that, if the room is lit by reflected light, one may 
give fall rein to their artistic fancy. And just a case in 

int. I know of one entrance hall which has been 

utifally designed and executed in rigid Moorish art, 
and the attempt was made to light that by means of lamps 
enclosed in handsome lanterns of pierced metal work of 
strictly Moorish design, and the result was, as might be 
expected, a ghastly failure. The gentleman who owns the 
house on looking about found a quasi-Moorish design, as 
now shown on the screen, and fitted up the hall with those. 
Of course, better light has been obtained, but the strictness 
of the art has been sacrificed, and the lighting, owing to 
this heavily obscured glass globe, is very inefficient. Had 
reflected lighting been tried, the old lanterns might have 
been retained with a lamp inside them for artistic effect, 
m in whole general lighting got quite independently and 

y. 

The fifth point—the general effect of the whole arrange- 
ment—is a difficult point to elucidate. What I mean by 
it is that sometimes in looking over a finished job one gets 
the impression that there has been no design—that, 
in fact, things have just happened. You know id has 
been said of milestones in the Highlands, that the men 
who set them up just carried them until they were tired 
and then laid down without any reference to the number 
of yards or feet, Something similar seems to be the case 
in many installations—everything seems haphazard, without 
rale or apparent reason, and the only way to obviate this is 
to study each installation separately in all its bearings and 
have a uniformity of purpose running through the whole 
scheme. I may deal with this point again under Wiring." 

So far I have dealt with the outward manifestations of 
electrical work, but it is quite evident that without pre- 
liminary labour we could not obtain these results, and so 
we must consider electric wiring and its accessories. And 
first as to systems of wiring. I am repeatedly asked what 
is the best system of wiring for all purposes, and just as 
repeatedly I answer, There is none.“ Among all the 
varied and various systems there are many good ones, 
there are some not so good ones; but there is none which 
can honestly be called universally the best, just as there is 
none which can be in the same way termed the worst. 
And the reason for this is not very far to seek, for 
electric wiring has to be installed under such varying 
conditions that it is manifestly impossible that any 
one system should be universally applicable, and here, 
as well as in the matter of fittings and finishing, 
should each installation be considered strictly on its merits 
in all its bearings. Now, I know that architects are most 
intelligent men, brimfal of knowledge on any topic under 
the sun, but I humbly venture to suggest that they are 
not so qualified to give such close and carefal consideration 
to this matter of electrical wiring as an electrical engineer, 
and that even with their most careful consideration they 
are more liable to come to a wrong conclusion. And as 
the first essential of a comfortable installation is the 
quality of the wiring, I really think that architects should 
not arrogate to themselves the right of dictatorship on 
matters electrical. I could regale you for hours with errors 
of specification and in technical derali; and not only во, 
but it is jast as difficult for an architect to supervise the 
work while in progress and to discriminate whether or not 
the specified material is being installed. If, for example, 
solid-drawn screwed tubing is specified, can he or his 
inspector—clever men though they be, the most of 
them—tell the difference between that and welded 
tube; if “ring” cable is specified, can he say 
decisively that the material being installed is of 
German origin; and, to come to an even more simple 
matter, can he tell whether the ceiling rose he is looking at 
has English or German porcelain? Now all these things, 
and many, many more, produce the difference very often 
between a good job and a bad one, and so I really think 
that architects would do well to remember that they are 
not electrical experts, and obtain the assistance of one to 


superintend the electrical portion of their work. Now in 


this connection I must point out that the honest contractor 
will do his work honestly and up to specification, aye, and 


even beyond specification when he detects flaws in it; but 
there are others. The type of man I have in my mind 
to-night, and whose claims I wish to impress on this orafte- 
men’s society, is the electrical craftsman; the man who 
scorns such questionable methods of increasing the E в. d. 
return from his work, and who endeavours to do good work 
for good work’s sake. But there are others, men whose 
artistic soul can only distinguish three colours—yellow, 
grey, and bronze—as exemplified in sovereigns, shillings, 
and pence—and whose work never reaches above mediocrity. 
Now the principal systems in use for electric wiring are as 
follows, not in order of merit: (a) wood casing; (b) slip- 
joint tubing; (с) screwed steel tubing; (d) lead-sheathed 
wires; (¢) wires carried on insulators—this latter system 
not being applicable to internal wiring. 

Wood Casing.— This is, with the exception of wires 
carried on insulators, the oldest system we have, and is a 
most satisfactory system in many cases. Where there is 
little or no possibility of moisture getting at the wiring, 
and where the work may be exposed, there is really nothing 
to beat a good wood-casing job provided that the workman- 
ship has been well carried out; and this word "workmanship," 
which stares us so hard in every specification and schedule 
that we handle, brings me back to the question of the best 
system. A good workman can make a satisfactory job of 
the worst system, and a bad workman a bad job of the best 
possible system—given in each case that other conditions 
are suitable. Hence the utter impossibility of getting 
good work done at ridiculously low prices. It is 
quite absurd to imagine that if the highest offer for a 
contract is, say, £1,500, and the medium offers £1,000 to 
£1,200, that any mortal man can do the same job and give 
the same material and workmanship for £543. This is a 
sample of actually quoted prices, and tells its own tale. 
But to continue my remarks on wood casing. If the work 
is well planned, and the casing erected by joiners who have 
an ideal system for dry situations, concisely put, the advan- 
tages are: (1) ease of erection; (2) the wires are separated, 
and to a certain extent insulated throughout their entire 
length ; (3) the wiring is very readily accessible ; and the 
disadvantages urged against the system are: (1) that the 
casing does not give much protection against nails; (2) it 
is not suitable for damp situations; (3) it is not fireproof. 
In my opinion objection No. 1 le overestimated, because 
very few people nowadays will attempt to drive nails 
through electric wires, and objection No. 3 can be overcome 
by using casing impregnated with fireproofing compounds, 
Some people urge ugliness as an objection to wood casing, 
but this is hardly correct, ав it ів quite possible to get 
casing moulded in all manner of styles and to use it 
decoratively as for panelling, say. 

Slip-Joint Tubing. —Now, to me this system is an abomina- 
tion; it simply stinks in my nostrils. Nevertheless, it is 
by no means impossible to make a good job with it, and 
hence I do not intend to impress you with the idea that it 
is the worst system. Do not misanderstand me. Bat it is 
a system of the slap-up order which lends itself во casily to 
unskilled labour that the tendency is to use such labour, 
with the resolt that it is so easy to make an inferlor job, 
and hence I consider it best to dispense with the temptation 
to do во altogether. The principal advantages claimed for 
it are: (1) ease of erection: (2) cheapness of first cost; 
(3) it is fireproof. And the principal disadvantages 
are: (1) thinness of conduit, rendering it easily pierce- 
able by nails and easily eaten away by the acid 
commonly found in ordinary plaster; (2) difficulty of 
securing through metallic continuity. I have here 
samples of a system worked out by Messrs. Rawlings 
Bros., Limited, of London, which is a variant of the slip- 
joint system, only they use tinned brass tube instead 
of enamelled steel. The system, which was originally got 
out to meet the requirements of a London firm of con- 
sulting engineers, can be used either as a double-wire system 
or for concentric wiring with only one wire inside the tube, 
and having the tube itself for a return. Of course, this 
concentric system can only be used for private plant work. 
In this system the advantage of the slip-joint system is 
maintained in the ease of erection and metallic continuity, 
and more skilled labour is ensured by the fact that all joints 
in the tubing are soldered by means of a blow-lamp flame. 
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In a note which I received from Mr. Rawlings yesterday 
he says: ‘You will note that I have had the switch coupled 
up in a manner which I personally favour—that is, to bring 
both positive and negative to the switch and distribute 
from the switch point, and no other point. This method 
simplifies planning, and, in my opinion, surpasses externally 
the general system of wiring. Every joint in the system 
is of the slip socket type, enablirg bends to be easily 
erected, and the soldering is carried out with a blow-pipe, 
making a perfectly watertight conduit system Tinned 
brass tube has not, so far as I can learn, ever failed either ia 
or outside plaster work, as the one metal appears to save 
the other from decay. The thinness of the tube tends to 
reduce condensation, and in practice such a thing із unknown. 
Generally speaking, the price compares favourably with a 
ateel tube screwed system. I have every confidence in this 
method of conduit, and consider that it will outetrip most 
of the othere, owing to ite lightness and its ease of erection 
due to its small size, and for the other points to which I 
referred.” Personally, I have had no experience of tbe 
system, but considered, as it would probably be new to 
most of those present, that it was worth while mentioning. 
The system looks neat, and can be made thoroughly water- 
tight. All switches and wall sockets are flush, and every- 
thing is metallic throughout. The only drawbick I csn 


see 1s tbe thinness of the tube and its liability to damsge 


from nails. 


Screwed Steel Tubing.—Here we can have any amount cf 


diversity in the way of thickness, quality, etc, such as gas 


barrel, enamelled and unenamelled conduits, both solid 
drawn and welded, giving a wide range of choice. In this 
system we have the strongest mechanical arrangement 
possible, and when the conduit is free from any roughness 


inside likely to damage the.wire when being drawn in, 


there are very few serious objections to urge against it for 
aversgo work. The advantages are : (1) excellent mechanical 
protection ; (2) excellent electrical continuity of sheathing; 
(3) if properly erected, lends 1 self admirably to & draw-in 
system. The disadvantages are: (1) the want of flexibility 
of the system rendering it difficult to instal in fioished 
buildings, and making it almost impossible to make addi- 
tions or alterations ov the lighting ; (2) in damp situations 
there is a tendency for moisture to condense outside the 


tubes. 


Lead covered Wire.—Here we have wires possessing their 
own metallic sbeathing as they come from the cable works, 
but the sheathing is of soft metal. The principsl advantages 
are: (1) ease of installation; (2) sheathing is waterproof ; 
(3) difficulty of making joints compela tbe use of a loop in 
system; (4) when properly bonded the sheathiog ів 
electrically continuous. The dissdvantsges urged against 
the system are: (1) softness of sheathing giving no 
mechanics! proteetion ; (2) risk of damage due to carelees- 


ness of workmen. 
pr 


WEDNESBURY CORPORATION ELECTRICITY 
DISTRIBUTION UNDERTAKING. 


The Wednesbury Corporation obtained a provisional 
order in 1899, an sgreement having been previously 
entered into with the Midland Electric Power Company. 
In sccordance with this agreement, the Corporation did not 
oppose the company’s application for a provisional order to 
supply within the borough on the understanding that, in 
the event of the Corporation also applying subsequently 
for a provisional order, the company would not offer 
opposition, the objects of the power cowpany beiog ratber 
to supply in bulk to large consumers, such as mines, 
extensive engineering and other works, than to distribute 
electricity in detail to private consumers. The arrange- 
ment now is tbat ibe Corporation supplies electricity in 
detail to all consumers in Wedneebury, the company 
supplying the Corporation only in bulk. 

The electricity is generated on the two-phase system at a 
pressure of 7,000 volts at the power company’s station at 
Ooker Hill. It is then transmitted to the company’s sub- 
station in Wednesbury, where it is transformed down to a 
pressure of 2,700 volts and again to 200 volts. The 


supply is delivered at the company’s sub-station to the Cor- 
poration’s “receiving mains” on the two-phase system 
ata pressure of 200 volts. The Corporation’s sub station 
contains transforming plant to convert from two-phase 
to continuous current. After conversion, continuous 
current is supplied by feeding mains laid from the Cor- 
poration’s sub-station to five feeding points which supply 
the distributing network of mains laid in about 34 miles 
of tbe principal streets, which are now in the form of a 
triangle in the centre of the borough, and from each corner 
radiate the main roads. Thus the Corporation's mains are 
complete in themselves, and are so arranged that at any 
fature date they may be supplied from separate works 
should that become advieable later, whereas the two-phase 
supply would not bs economical from a separate plant 
owing to the nature of the borough and the demand in 
Wednesbury. It msy here be mentioned that both the 
two-phase and continuows-carrent systems of distribution 
were very carefully considered, and, after taking all olreum- 
stancea into consideration, tbe latter was decided upon 
notwithstanding the additional expenditure necessitated by 
the transforming plant, so that full advantage could be 
taken of the maximum demand system of charges (for the 
supply in bulk) апа also to give the most convenient form 
of supply to tbe consumers. 

A portion of the Corporation’s land has been utilised as 
the site of the substation. The buildings consist of 
the following: generator room and switch gallery, accumu- 
lator room, workshop, office, test-room, and stores. The 
three last-named are connected to the main bulldtog by a 
corridor. The buildiogs are arranged ao that they may be 
easily extended; in tbe сазе of the office, ete, building 
provision bas been made so that another floor can be 
added at any time with little or no alteration. The con- 
tractor for tbe main office, ete, buildings was Mr. F. J. 
Smith, of Wednesbury. 

The transforming plant includes two motor-generators 
manufactured by the Pteiix Dynamo Manufacturiog 
Company, Limited, of Bradford. These each consist of a 
two-phase induction motor direct coupled to a continuoue- 
current generator capable of delivering a current of 300 
amperes at a pressure of 250 volts. There are two special 
pillars which eontain the starting gear; these pillars are 
fixed adjoining the machines. 

The battery of accumulators consists of 117 cells, each 
capatle of delivering 325 amperes for three hours. The 
containing cases are constructed entirely of lead, the crate 
being in the form of an antimony 1 section frame burnt 
together and lined with 6lb. sheet lead at sides, and 101b. 
lead at bottom, and supported ou a slate base. Esch cell 
bas 27 plates, the positive plates being of the Planté 
type and the negative of the pasted type. The cells have 
been supplied and erected on heavy pitch-pine stande by 
the British Accumulator Company, Limited, of Westminster. 
There is a charge and discharge booster of the Highfield 
type manuf:ctured by the British Westinghouse Company, 
Limited. The booster dynamo is capable of а maximum 
back boost of 75 volts daring charging of the battery, and 
ia capable cf keeping the preasure practically constant on 
charge or discharge automatically within a limit of 30 volts 
difference of battery and line voltage, under all conditions 
of load (up to 325 amperes) and battery voltage. The 
exciter is direct coupled to the booster, and the machine 
may bs driven by either & continuous-current motor of 
30 bp. or a twophase motor of similar size, The con- 
tinuous-carrent motor is connected to the booster through 
a clutch, and the two-pbase motor is similarly connected to 
the continuous-carrent machine. These clutches enable 
the following arrangements of use: (1) two-phase motor 
driviog continuous-current machine asa dynamo, booster 
dieconnected ; (2) two-phase machine driving booster through 
contiouous-current shaft, the latter idle; (3) the same as (2), 
but continuoue-corrent machine being run as a generator as 
well; and (4) continuous-current machine only driving 
booster. In addition, a portable milking” booster has 
been provided, coneisting of a 200 volt two-phase motor 
coupled direct to a shant dynamo capable of delivering 
150 amperes at six volte. This plant is mounted on a 
truck for convenience in moving about the accumulator 


room to enable one or two ocells to be charged as required. 
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The switchboard, which consiste almost entirely of metal 
and marble, is arranged in a bay form, the central 
portion being reserved for the two-phase feeder gear and 
the continuous-carrent main ammeter, voltmeter, and time- 
piece. On the left side of the bay the continuous-current feeder 
panels are fixed, and on the right the machine panels. The 
switch gallery is raised about 1ft. from the floor level, and 
contains also the starting pillar of the booster. Behind 
the switchboard ample space has been allowed, which forms 
practically a separate small room, and contains, in addition 
to the switchboard connections, the main two-phase meters 
and the main continuous current meter. Tae switchboard 
is arranged to control the following: duplicate two-phase 
“receiving” mains, three motors (two main and опе 
booster), a spare panel being allowed for an additional 
machine, five continuous-current feeding cables, and two 
spare feeder panels, two main dynamos and two boosters 
on the continuous current side, one spare panel being 
allowed for each. A system of subways leads from the 
switchboard to the machines, battery, eto., and to the 
street, for conveying the connecting cables. The switch- 
board was manufactured and erected by Mr. W. Sanders, 
of Wednesbury, the instruments being of the permanent 
magnet edgewise and sector types, and mostly by Nalder 
Bros. and Thompson. 

The mains consist of two-phase twin concentric ‘3, 3, 
and ‘45 square inch lead-covered “receiving " cables (con- 
necting the Corporation's sub-atation with the power com- 
peny's sub-station), concentric lead-covered, continuous- 
current feeding cables, and single lead.coveréd cables for 
distributing mains. The distribution is carried out on the 
two wire system, the pressure of supply being 230 volts. 
All cables are Jaid on the solid system, being supported 
on wooden bridges in wooden troughs, filled in solid with 
bitumen and protected by hard-burnt tiles. Generally, 
where there are tramway lines and in important streets, 
the distributiog mains are laid on both sides of the road- 
way under the footpaths, but in the less important streets 
on one side of the road only. The cables were manufactured 
and laid by Messrs. W. T. Glover and Uo, Limited, and 
are of their well-known diatrine paper-insulated ty pe. 

The contract for meters, etc, was divided, the elec- 
trolytic and motor meters, maximum demand indicators, as 
well as the house service fuses and fate boards, having been 
supplied by the Reason Manufacturing Company, Limited, 
aod the prepayment meters by the British Thomson- 
Houston Company. The charges for the supply are as 
follows: lighting, 6d. and 2d. per unit on the maximum 
demand (one-hour) system; power, 3d. and 14d. per unit, 
or a flat rate of 14d. per unit in the daytime and 3d. during 
lighting hours. 

An important point in connection with a distribution 
undertaking such as this is that there is no ri:k of 
excessive cost of production in the early years. The 
charge for electric power in bulk to the Corporation is 
54. for the first hour of maximum demand for each day 
and ‘825d. per unit for all farther supply. The losses as 
regards inefficiency of transformation and losses in mains 
appear principally in units at the lower charge, and tbe 
losses in the accumulators are entirely low-rate units. The 
supply of electricity to each individual consumer is on the 
maximum demand system, yet, owing to the diversity of 
the time of the maximum load, the total maximum load 
of the Corporation is less than the sum of each individual 
consumer’s maximum demand during each quarter. Further, 
as the accumulators reduce the Corporation's maximum 
demand on the power company, the load is more even, or, 
in other words, under the system of working, if the maxi- 
mum load on the Corporation’s sub-statlon is, say, 150 kw., 
the demand by the Corporation on the company need only 
be 75 kw., so again there is a large transfer of units from 
the 3d. to the ‘825d. rate, and the units lost in the battery 
are entirely at the low rate, as before mentioned. Further. 
in an undertaking of this nature the increase In the Cor- 
poration's capital charges as the load increases will not be 
heavy. 

A few figures as to the results of 18 months’ working 
may be of interest. The consumers number about 90, and 
the connections have reached the equivalent of 5,258 8-3.p. 
lamps, including 28 h.p. in motors ; also 596 lamps of 8 c.p. 


equivalent have been applied for in addition, but have not 
so far been connected. Various extensions of the mains 
have been carried out by the staff to cope with the demand 
which has arisen. A noticeable point bas been the even 
pressure which has been maintained, rendering the use of 
Nernet lamps very satisfactory. It would not otherwise 
have been possible to compete successfully with incan- 
descent gas lighting in the borough. 

The technical negotiations with the power company were 
carried out by Mr. F. J. Warden-Stevens, A. M. I. M E., 
A M.LE E, of Westminster, who has acted as consulting 
engineer to the Corporation, and under his supervision the 
undertaking has been completed and operated. Mr. W. 
Fennell acted as assistant to the consulting engineer, and 
Mr. T. H. M. Swinburne as clerk of worke. The under- 
taking has been earried on for 18 months under the instruc- 
tlons of the consulting engineer, and the position of resident 
engineer is held by Mr. W. Fennell. It is to be noted that 
electricity has been introdaced into the following public 
buildings town hall, municipal offices, art gallery, public 
library, and public baths; the arrangements having been 
planned and the work supervised by the consultthg 


engineer. 
| 


YARMOUTH ELECTRICITY ACCOUNTS. 


The acoounts of the Great Yarmouth electricity depart- 
ment for the year ended March 31, 1905, show a total 
expenditure on capital account to that date of £79,466, 
Appended are abstracts of the revenue account, balance- 
sheet, eto. 

REVENUE ACCOUNT, 


Dr. Expenditure, 


o 
Q. 


2 . 

To generation of eleotricity ............................—.... . 6,014 7 6 
Distribution of eleetricity .............- „„ aves 36 15 8 
Atter ding and repairs to public lamps. . o =e — 4851510 
Rates and taxes e e eee e eee sans . 712 6 0 
Mans gement expenses, salaries, eto. . . oo s os . 1,060010 8 
Special charges, insurance, eta .. . . . seo 91 15 6 
8401 7 2 

Amount carried to net revenue accoun . e „ 6,770 0 0 
Balance carried to next acoounnt . . . an o = 25 7 1 
£15,196 14 3 

Cr. Income. £ s. d. 
Ву L lance from last acoounnt . eooo moase a 25 0 0 
Sale of current per meter . . o oso os o e o — 13,262 18 7 
Publio lighting. ...... . eere nett ento oo rem rene mao . 1,489 0 0 
Rental of meters and other apparatus e.. es sse se — 429 15 8 

£15,196 14 3 
BALANCE-BHEET. 

Br. Liabilities. £ «ad. 
Oapital account — loans received, less тераій ........... 64.395 0 0 
Suudry oreditori .. S é coto . 1,022 19 1 
Due to bank and accountant.............— . . — 564 411 
Surplus account... Lee . cassos . өө 15.250 14 11 
Revenue acconnt .. . . o e $ 4.925 14 6 

286,158 15 b 

Or. Assets. £ s.d. 
Capital ac:ount—amcunt expended for works. . 719466 8 7 
India 3 per cent. stock. eee eere 2 enn „ 1,669 0 4 
Stores on hand... — одага ein ein den Cid . 1826 9 3 
Suudry debtors for current supplied... cane =- 5,730 14 3 
Other Dio), MINUM RR е 46 0 

286,158 15 65 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ЕТС. 
Quantity generated in B. T. U. . . — 1,247,745 
етага ant by meter. i Een 
Pablic lampe oo o os oam se 1 1 
Qaantity sold | Tramweys p — — ЕР 198,918 959,814 
By con tract. . sos o 5,62) 
Quantity ussd on works .. ‚ээ, 4. 281 666 
T otal quantity accounted for.. . . .. rm m = 1,187 380 
Quantity not accounted for.. . . . . sons - 60 365 
Number of public lamps . rmn T 1 
Total maximum supply demanded (watte) ... —................ 870,000 


a 
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CHRISTMAS, 1905. 


We wish all our readers a happy Christmas, and trust that 
they will spend the time profitably. We expect that the few 
days' holiday will be devoted by the largest percentage of 
electrical engineers in this country to reading the accumula- 
tion of pspers communicated to the Institution of Electrical 
Engineers and its various local sections. There is an old 
proverb which says, You can take a horse to the water, 
but you cannot make him drink" We thought that this 
was strictly applicable to electrical engineers until we were 
recently supplied with an almanae by a well-known cable 
firm. In this firm's rules for jointingelectric cable prominence 
is given to the first requisite, Ses the jointer is well supplied 
with beer.” The correct conclusion may be that the 
jointer is not an electrical engineer, or, perhaps, this is the 
exception which proves the truth of the above proverb as 
applied to our profession. In case any of our readers, after 
absorbing the literature above referred to, should feel too 
elated with the magnitude of their profession and the 
scientific accuracy of its members, we reproduce the follow- 
ing extract from the Daily Mirror for Oct. 4 last: Either 
electricity is an exact business or it is not. Perhaps the 
fact is that electricity, like the white man, is ‘ mighty 
uncertain,’ and needs more expert management than it 
gets. We wish with as much fervour as we possess that 
there were more certainty and less guesswork about these 
ohms and volts. It may be that some of the electric 
experte are not experts at all, but adroitly disguised farm 
labourers, who have taken a few weeke’ course of alleged 
training, and adopted what looks like an easy, gentlemanly 
career. Offhand, from one's personal experience of the 
man in one’s own office who keeps the electric bells in 
disorder and wrongly diagnoses the disease of the tele- 
phone, the conclusion is reached that there must be a great 
famine of men who really understand electricity. Elec- 
tricity in many ca:es is being supplanted by gas. Electricity 
should drive gas out of use, one would think, if it were 
managed by the right persons. All this from the stand- 
point of the consumer. It is likely that the fault lies in 
the fact that there are not enough Edisons to go round, 
and that it takes an E iison to cope with the tremendous 
problem of guaranteeing that our electric bell will ring when 
we push the button. Oars is the lay mind, and we apologise 
if through ignorance we hurt the feelings of anyone, but 
it has always seemed to us that the electrical industry is 
handicapped by the enormous number of men who spend 
their time in pottering about with wires, doing gimcrack 
work improperly, and then redoing it the next day with a 
different sort of incorrectness,” It is so unusual to have 
the editor of a daily paper apologising for his ignorance, 
that we feel the above strictures should be taken with 
absolute silence. Our readers will doubtless ponder over 
the fact that while “there must be a great famine of men 
who really understand electricity,” the demand cauted by 
this famine should not raise the remuneration offered to 
the few remaining experts. 


FORTHCOMING EVENTS 


Fripay, DEC. 22. 
Institution of Electrical Engineers (Manchester 
Section — Students' Section) —At 7.50 p. m., The 
facture of Electric Cables," by Mr. W. T. Massey. 
THunRsDAY, DEC. 28. 
Royal Institution of Great Britain.—At 5 pm., Astronomy, 
by Prof. H. H. Turner (juvenile course). 
SATURDAY, Dec. 30. 
Royal Institution of Great Britain.—At 3 p.m., ‘' Astronomy,’ 
by Prof. Н. Н. Turner (juvenile course), 


Robertson Social Club, —At 7,50 p. m., dance, 


Local 
Manu- 
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CORRESPONDENCE. 


„One man's word is no man's word, 
Justice needs that both be heard. 


BRAZING CAST IRON. 
SrR,—I notice in your issue of Dec. 15 the note from 


“J. E. H., Pretoria,” and I have pleasure to convey to this 


gentleman through your valued medium ag much informa- 
tion as I possess. 

Iam informed on good authority that the problem of 
mending cast iron has only recently been satisfactorily 


- solved, and a syndicate is shortly to be registered who will 


. with cast iron. 


te 


work the new process. By this process brazing is entirely 
done away with, the repair to the cast iron being made 
I happen to have seen some repairs which 
have been made, and it was quite impossible to tell the 
repaired portion from the article itself, and on these being 
tested for strength it was absolutely proved that the joint 


was even stronger in many instances than a similar piece 


which had not been broken, and no shrinkage or change of 
form even to the slightest degree had occurred. I am not 
able to give any detail of the process, as I do not know it; 
all I know is that it is the outcome of many years of experi- 
menting, and, so far as I could see, it will entirely revolu- 
tionise the position which cast iron takes in engineering, 


. a8 the trouble connected with ite brittleness is entirely 


overcome. I am informed that this syndicate will be 
prepared to grant licenses for its process very shortly. 
I should be very pleased to communicate with your 


. correspondent if he writes me, and assist him in any way 


. In my power. 


I enclose my сага. — Yours, etc., 
A READER OF “THE ELECTRICAL ENGINEER.” 


MR. PATCHELL'S INSTITUTION PAPER. 


Sır, —In the Electrician (vol. 54, p. 573) Mr. J. S. High- 
field wrote a short article dealing with certain troubles that 
had beer met with about that time in the working of his 
5,000-kw. 11,000-volt steam alternators at Willesden, for 


` which my company were the contractors. Previous to such 
publication Mr. Highfield courteously communicated with 


the parties concerned in order to ascertain if they had 
objections to the publicity that would be thus given to the 
matter, and in view of the scientific interest attached to 
the questions involved, no objections whatever were raised 
at the time. 

I do not propose to deal here with the causes that led to 
the troubles, or with the nature of the same, beyond 
remarking that there never was any doubt with regard to 
these points. Moreover, it soon transpired that many 
other makers in this country, the States, and on the 
Continent had met with the same phenomena from time 
to time and to a greater or less extent. But it is to be 

cularly noted that in the above-mentioned article of 
Mr. Highfield’s it was specially pointed out that all the 
materials used in the construction of the armature were 
the best of their respective kinds, and I may add that Mr. 
Highfield’s statement in this respect was based upon the 
reports of the independent specialista to whom the question 
of the quality of the materials employed had been specifi- 
cally submitted. The reports made by these gentlemen, 
based upon their analyses and examinations, were absolutely 
conclusive on the point, and it became perfectly clear that 
the troubles were due to other causes and conditions, which 
a interested will find set forth in Mr. Highfield's 
article. 

Notwithstanding the fact that nearly £60,000 worth of 
plant was involved, regarding which even the shortest 
stoppage meant inconvenience and loss, the Metropolitan 
Company and its engineering staff (recognising that the 
troubles were due to exceptional causes which could not 
have been foreseen) extended their sympathy and practical 
help to the contractors from the first to the last, and after 
the difficulties had been overcome and the contract closed 
an amount of £4,400 was awarded to the contractors as a 
bonus in respect to steam consumption, efficiency, and reduced 
heating. 

The publication of Mr, Highfield’s article naturally gave 
wide publicity to the matter, and, as a result, much com- 


ment has been made in many quarters in 


to the same. 
Throughout, and from everyone - particu from eom- 
petitors—I have received much sympathy and evidences of 
goodwill, and in some cases considerable help, in the shape 
of data and particulars of similar insulation troubles with 
other high-pressure plants. 

It remains for Mr. W. H. Patchell, in his recent Institu- 
tion paper, to be the first, as far as I know, to bring up 
and trest this matter in an altogether different manner. 
Referring to Mr. Highfield's discovery of nitric acid in the 
windings of the Willesden alternators, he says: "It 
appears to the author, therefore, that probably the acid is 
due to impurity of the insulating materials rather than the 
destruction of pure material by ozone.” 

In other words, Mr. Patchell, knowing little or nothing 
of the facts of the case, and in face of Mr. Highfield’s 
explicit statement to the contrary, goes out of his way to 
do my company and the manufacturer of the alternators 
& grave injury by deliberately making the wholly incorrect 
assertion that the troubles were due to the use of bad 
materials. | 

I feel compelled in the interests of the manufacturers of 
the alternators to protest against Mr. Patchell’s action, and 
in doing so have little doubt but that I shall have the 
support of all those who like to see fair play. It may be 
that Mr. Patchell, when making the comments in questior, 
did not realise that he was doing an injustice and an injury 
to others, and if this was the case I have no doubt that he 
will tbiak it well to withdraw or amend the statements 
referred to above.—Yours, eto., A. C. EBORALL. 


[We understand that Mr. Highfield has already con- 
tradicted Mr. Patchell’s statement in the discussion on the 
paper. Mr. Patchell will, therefore, have to refer to 
the matter in his reply next month.—Ep. E. E.] 


THE PRODUCTION OF A DISINFECTANT (HYPO- 
CHLORITE OF SODIUM) BY ELECTROLYSIS. 
By C. V. BIGGS, 


It is possible that, even in scientific circles, not everyone 
is aware that we have, in a solution of chloride of sodium 
treated electrically so as to convert a certain proportion of 
the salt into hypochlorite, a deodoriser of considerable 
value, and a disinfectant and even sterilizer of approved 
quality. Various attempts have been made to bring this 
substance within the scope of commercial applicability, but 
hitherto with but meagre success. This may be attributed 
in some cases to the use of too weak a solution tending to 
bring the substance into disrepute, to difficulties in its 
phoebe or to its lack of stability, or the quality of 

eeping its strength. A recent paper by Mr. Pollard Digby, 
read before the Faraday Society, deals with this latter most 
important question. From this it is apparent that, after the 
solution has reached a certain strengtb, the deterioration 
which goes on in the same solution is so considerable that 
a large proportion of the energy used in conversion is 
consumed merely to supply the waste—i¢, to keep the 
solution at a constant strength in the tank. Temperature 
of the solution during working is also of vital importance. 
It will thus be seen that it is necessary to maintain a low 
resistanoe of the liquid by inoreasing the quantity of 
sodium chloride in the tank, otherwise the action of the 
current at an increased voltage will tend to be a heating 
one. These factors, depreciation, temperature, and efficiency, 
exercise the control over the manufacture of the liquid, as 
at present practised. Practical experiment goes to show 
that for commercial purposes a solution of 2 grm. or 
5 grm. per litre is about what is to be aimed at. Prof. 
Kanthack’s report on the Maidenhead experiments (1898) 
gives sufficient evidence of the sterilising properties of such 
a solution when used in the proportion of 2 gallons per 
1,000 gallons of sewage effluent, whereas we have Sir H. 
Roscoe's report оп the Hermite system at Guildford to 
show that a solution of 1 grm per litre is liable to rapid 
deterioration, and has no value as a steriliser, though it 
constitutes an excellent deodoriser, To produce a solution 
of this strength an expenditure in energy of some 10 kilo 
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watt-hours per 1 000 litres will be needed, according to the 
data at p-esent available. 

An important feature of the case, however, is brought 
forward by Mr. Digby’s paper, b:fore alluded to, which is 
that at the end of a run, or period of conversion, a large 
proportion of the salt in the tank stil remains in its 
origioal condition, and must, therefore, be taken into 
account in any calculations of efficiency. Q ıotation is 
made from а collection of records of experiments made 
by Herr Vic‘or Engelhardt, and from these a table 
has been compiled relating to tbi: point. This table 
gives four instances of runs to attain solutions of from 
5 grm. to 15 grm. per litre of available chlorine, the 
voltage being kept constant at 5°5, and salt beirg added to 
keep.the solution in a good state of conductivity. The 
highest percentage of salt converted shown on this table is 
13°6, which was attained for an 8'2 grm per litre strength. 
In faet, the average conversion appears to be about 10 per 
eont. of the total quantity of NaCi in the solution. As this 
residuam (about 90 per cent.) of salt will probably be waste 
on account of the action of the water, we have here a very 
marked source of inefficiency in the prodaction of tha 
hypochlorite solution. It sppears, howeve-, to be difficult 
to carry on the process, as at present practised, without 
thie large p-eponderance of salt present in the solution 
which cannot be converted. 

The question of the manufacture of this fluid would seem 
to depend, not so much on actual cheapness of the process 
(we bave eviderce from Dr. Alexander’s report for Poplar 
and Dr. Robioson’s for Maidenhead, tbat the liquid can be 
prodaced for about 1d. per gallon), but on tke possibility of 
producing a really stable solution. From a curve given in 
Mr. Digby's psper it is evident that the higher in grammes 
per litre of available chlorine the solution can be made to 
go, consistent with the time available, the better will be 
the lasting qualities of the liquid. For instance, a solution 
of 6'5 grm. per litre bad, in 43 hours, deteriorated to 
5'2 grm. per litre, while a solution of 8'8 only dropped 
to 8'2 In another diagram it is shown that the effect of 
deterioration of the solution under conversion is appreciable 
when the strength bas risen to 4'18 grm. per litre, and 
that at a strength of 8 grm. per litre the yield per kilowatt- 
hour is adversely influenced by over 60 per cent. It would 
appear from this and other data on the subject that after 
tbe solution has been worked up to about 4 grm. per 
gallon strength, the resistance of the liquid rising causes 
the process to become inefficient in conversion of salt, or in 
consumption of power, or botb. 

As the interest in this steriliser appears to be reviving at 
the present time, and the load for the purpose of elec- 
trolysing would bs a very welcome one to any generating 
station in whose neighbourbood an electrolysing plant 
might be installed, it is to be hoped that the difficulties in 
the matter of stability and waste of salt may be so far 
overcome as to render the process a commercially successful 
one. 


BRIGHTON ELECTRICITY UNDERTAKING. 


Local Government Board Inquiry into an 
Application for a Loan. 


A great deal of publie interest was centred upon the 
proceedings of tbe Local Government Board's inquiry into 
the application of the Town Council for sanction to borrow 
258.500 for electricity purposes and £5 909 for the purchase 
of the Star Foundry вісе and tbe erection tbereon of build- 
lage in connection with their electricity undertaking The 
ioqniry, to which we called attention last week, was opened 
on the 12th inst., and lasted two davs. It was conducted 
by Mr. H R Hooper, MA, MICE The town clerk 
(Mr. Hugo Talbot) appeared in support of the application 
on bebalf of the Corporation, and Mr. Elvy Robb repre- 
sented a committee of ratepayers who opposed the applica- 
tion of £5,909, while Mr. J F. Blacker watched the 
proceedings on behalf of the Ratepayers’ Federation. The 
town olerk at the outeet furnished the inspector with details 
of the borough's indebtedness, which was £2,607,232. 
included in that being £482,798 for electricity and 


£268,286 for tramways. Tarning to the present applica- 
tion, he explained that the period of repsyment asked for 
in respect of the £38 500 was 25 yeare, and for the £5,909 
40 years. With regard to the former amount, he was 
instructed to withdraw an item for some of the proposed 
fitting mains, which would reduce the sum by £2 650. The 
balanc +, £35,850, was made up in this way: 900 house 
service connections ab £10 each, £9,000; one new feeder, 
£2,000; 1000 meters at £4 each, £4,000; motors for 
hiring purposes, £4,000 These motors were purchased 
by the Corpcration and let out for the convenience of 
customers, and also as additions! means of encouraging 
the consumption of electricity. The revenue produced was 
amply suffi:ient to cover all the charges, and also to derive 
profit on that part of the business. Additions to the switeh- 
board and accessories would cost £1,350. The 900 house 
services represented the system of requirements for the 
next three years, and was based upon the actual demand 
during the four preceding years, that average being 344 a 
year. Mach time was then spent in discussing the methods 
of keeping accounts relating to loans, the inspector desiring 
to be informed whether it had not been the praetiee in 
seebi^g sanetion for a loan for a specific purpose to apply 
it to another purpose The town clerk replied that such 
a qucstion had never been raised during tho 15 years of 
the undertak'ng, and he was not, therefore, prepared to 
answer it at once, but he contended that so long as 
the amount sanctioned was not exceeded the matter 
was immaterial. The first witness called waa the 
engineer, Me. John Christie, who explained in detail 
how the estimates had been made up, and upon each 
item he was carefully examined by the inspector. Regard- 
ing the eost of services at £10 each plus £4 each for the 
meter, he attributed the increased cost to the fact that the 
Corporation were now taking a class of consumer whose 
house had a long front garden, and therefore the cost of 
laying on the service to these houses was higher. But a 
farther examination elicited a statement that the cost had 
been overestimated, and this was eventaally reduced to 
£6. 10s. Mr. Christie admitted that he had not made 
comparisons with other towns in England, and was, there- 
fore, not in a position to say whether in Brighton they 
were doing work cheaper or whether it was costing them 
more. -Ocher towns, he said, had different conditions, but 
he averred that in Brighton the work was being done 
economically. Mr. Christie was then examined at great 
length on the question of £4,000 for meters. Here, again, the 
established precedent was departed from, inasmuch as the 
inspector entered into details npon which he could got 
receive enlightenment because the necessary information 
had not been prepared. It was stated that during the last 
14 years £37 800 had been expended for meters and only 
£1,000 bad been written off. Mr. Christie could not say 
whether they had exceeded the amount sanctioned, as it 
occurred before his time, but on the second day of the 
ir qalry it was brought to light that the sum had been 
exceeded by £2,500. The town clerk promised to advise 
the Council to repay the money out of the reserve fand. 
With regard to the £5 909 for tbe Scar Foundry site, the 
town clerk urged that there was a necessity for the addi- 
tional accommodation, which would not be a burden on the 
uadertaking. The old North-road station would be retained 
as a generating station. Mr. Christie explained that 
the steam plant would bə retained in order to teke the 
“load” during the three darkest months. The Southwick 
station when in full work would supply two-thirds of the 
maximum demand, and the North-road plant would be run 
to meet the *' peak,” which would be more economical than 
scrapping the whole of the existing plant at North- road 
and baying rew plant to instal at Southwick. For nine 
months in the year the North-road station would be 
practically с:овеа down as a generating station. During 
the other three months they would run on one shift of 
men. The inepsctor thought that the steam- engines at the 
station were not up to date, and the station would have to 
be kept open because it would not pay the Corporation to 
scrap the machir ey. 

The examination of the chairman of the Lighting Com- 
mittee, Mr. Butt-Thompson, related chiefiy to the alloca- 
tion of loans and methods of keeping acoounts. Mr. Arthur 
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Wright, consulting engineer to the Corporation, stated that 
he recommended the expenditure of £437,000 on the new 
works, and so far they had expended £330,000 including 
what tbey had rendered themselves liable to. At present 
there were three foundations out of nine occapied by 
the 5,600 kw. of engines. The maximum that could be pat 
into the station wae nine times 1,800—that 1s, about 
16,000 kw.—and the maximum load lasst Christmas was 
only about 5,000. Asked by the inspector when he 
expected the atation to be filled with plant, he 
answered tbat it would depend on tbe development of the 
business. He denied the suggestion «f Mr. Robb 
that the station was designed solely to supply the 
needs of the ne'ghbouring districts. A great deal of the 
cross-examination of witnesses by the solicitors for the 
opposing parties was altogether outside the scope of the 
inquiry, and the proceedings were on that account greatly 
protracted. Much of the criticlam was based on surmise, 
and although it seemed formidable, there was in point of fact 
nothing relevant in it which bad not previously been touched 
upon by the inspector, whcss searching inves'igations 
revealed several points which deserve attention. Mr. Elvy 
Robb contributed much amusement to the inquiry, which 
it is doubtful if even this was worth the time wasted by 
him and by Mr. Blacker. 


THE COMMERCIAL TESTING OF SMALL MOTORS 
UP TO 15 B.H.P.* 
BY THOMAS CARTER, A M. I E. K 
(Concluded from page 842.) 


As a rule, however, the powor-house does not give the 
exaot voltage required for 5, and then 1 and 2 are also belted 
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being made. All adjustment of volts, etc., is made through 
the resistances in connection with 1, 2, and 4. Since the motor 
on test is always—except in a special case to be referred to after- 
wards—loaded by running 4 in parallel with another generator, 
no external resistances are required for taking up waste power, 
and, therefore, the apparatus, just as it has been described, 
complies perfectly with the requisite of flexibility at both ends, 
as it has been shown how, by a suitable arrangement of pulleys, 
stock armatures, and field strengths, practically any desired 
voltage for testing can be obtained from a source of power at 
the same or any other voltage. 

In actual practice 1, 2, 5, and 4 are mounted on a wooden 
bench 11ft. long, 2ft. 6in. wide, and 2fr. Gin. high. It has 
four legs on each side, Sft. apart lengthwise, so that one pair 
of legs comes under each machine ; and the whole is fixed down 
to the fl »or—cement in this case—as firmly as possible. A row 
of slide rails is fixed along each long side of the top, and four 
pairs of cross-rails sliding on «hese, and capable of beiag bolted 
down to them, carrying the four machines. Au idea of the 
appearance of this bench with the machines on it, as well as of 
the other apparatus, is given ia Fig. 2, for the opportunity of 
obtaining the original of which thanks are due to Mesars. J. H. 
Holmes and Co. The frame of resistance coils standing at the 
end of the bench is for a special purpose yet to be mentioned, 
and is shown, not as part of the regular apparatus, but simply 
because it is occasionally used in certain tests. All the switches, 
instruments, and terminals already described are mounted on 
a switchboard which stands at the end of the bench. In Fig. 2 
one of these boards is seen complete, and part of arother 
belonging to the bench, on which are seen the pulley ends of 
1 and 2 belted together. The terminals, Т and T, on the 
switchboard are connected for convenience to corresponding 
terminals, mounted on the under side of the bench top, and 
visible in the photograph, to avoid having loose wires lying over 
the floor between the board and the bench. Thus 1, 2, and 4 
being for all practical purposes permanently coupled up, all 
that is necessary to get a motor running for test is to connect 
it to two pairs of terminale, armature and field respectively, 
which terminals are in practice all ready provided with wires 
for fixing at once to the motor terminals. The rest is all done 
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together to run as a motor-generator set. The armature of 1 is 
coupled to the power-house, while 2 must have an armature 
which will generate the volta required for 5. Then 2 and 3 are 
electrically coupled together, and the shunt of 3 is in this case 
excited from T,. The process of putting load on 5 is exactly 
as before: 3 and 4 are belted together, and 4 can be put in 

rallel either with 2 to assist it in driving 3, or with the power- 
iem as before, to assist it in driving 1, according to the voltage 
of the armature that happens to be in 4, During the tempera- 
ture run all the resistance in the shunt circuit of 5 is, of course, 
cut out ; it is only inserted when testa fur speed regulation are 

* Paper read before the Newcastle Local Section of the Institutiun of 
Electrical Engineers, Deo. 11. 


at the switchboard. It is not necessary to go into much detail 
about the arrangement of the apparatus on the switchboard, 
since this is simply a matter of setting out а certain 
number of articles in what each designer oonaiders to be 
the prettiest possible way. The over-all sizes of the two slate 
bases, positive and negative, is in this case 2ft. 10in. wide by 
Aft. 11in. high, and they are mounted, as shown in the figure, 
on angle irons, во that the top ів 66. бір. from the floor. 

the switchboards happen to be near a wall, all the starting and 
regulating resistances, as well as the ammeter shunts, are 
mounted on the wall, which leaves the back of the board quite 
clear. They could, of course, be mounted on iron brackets and 
supports carried from the vertical angle irons, but this is more 
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likely to cover up the back of the board with wires, which is 
a great evil, to be avoided studiously. It is, perhaps, unnecessary 
to mention that there are not actually five voltmeters, five 
ammeters A, and four ammeters A,. There is one voltmeter 
only, reading 0-150 volts direct, with resistance to give 
0-500, 0-450, and 0-600 volts, and a five-way double-pole 
switch couples it up, through a fine double-pole fuse on each 
circuit, to any one of the five V points of Fig. 1, which thas 
represent simply five places where volts may be measured. 
Similarly, the five points, A, are five separate shunts, connected, 
however, through a 10-way double-pole switch to the instru- 
ment, which has a small switch between the double-pole switch 
and its terminals so that it can be out out of cirouit in changing 
over the double-pole switch, in case of an overdose of current. 
The reason for the 10 ways is that each point A is actually 
two shunts in series, one giving full deflection with 15 amperes, 
the other with 150 amperes, so that the ammeter has two 
ranges. Similarly the four A, points are coupled through an 
elght-way switch to their instrument, and each A, has a 
5-ampere and а 0'5-ampere shunt giving again two ranges on 
the ammeter according to the position of the double-pole 
selecting switch. These instruments are checked about once a 
month against a standard. As has already been suggested 
about the setting of carbon brushes, so also about all electrical 
instruments used by a number of different people in ordinary 
еше work, one must be in a perpetual state of scepticism, 
sometimes even of terror, lest they be inaccurate. Instruments 
of even the so-called best make" will, especially when new, 
отор; off in strength of field sometimes very rapidly, and by 
letting some go too long without checking they have been 
known to get as much as 10 per cent. out. It is a most useful 
plece of advice that one should never believe any single 
reading of any instrument In constant use. Only when one gets 
into & state of out-and-out unbelief like that does one take 
sufficiently vigorous steps to have the matter looked into with 
thorough r rity. This applies, of course, to supply com- 
panies as well as to manufacturers : there was once a time when 
the voltmeter of a certain company—shall it be said it was 
within a hundred miles of St. Nicholas's Cathedral, or shall that 
not be specified ?—was found to be about eight volts low, and 
that same company declared that a monthly check of its instru- 
ments was taken regularly. This, therefore, is a matter equally 
important to us all. 


It may be sald here that the cost of one complete set of appa- 
ratus as above described will probably be from £60 to £90— 
including everything but the armatures for 1, 2, and 4—accord- 
ing to the way the switchboard is fitted up and the type of 
instruments used, as well as the amount of wiring required and 
other possible variables dependent on individual circumstances. 
The number of tests per bench per day generally works out at 
about 14 on the average under the conditions as to length of 
run already mentioned. As there are four benches, it is pos- 
sible, as a rule, to keep each one for a given voltage, and to put 
each motor as it comes on the bench whose number 2 armature 
suits the case best. This involves less changing of armatures, 
but even if this has to be done, it is a very simple and short 
matter to acoomplish. 

In cases where the power-house voltage is only a few volts 
different from that of the motor to be tested, it is convenient 
sometimes to generate from 2 only the difference in volts and 
put this in series with the power-house voltage, thus increasing 
or diminishing it by the necessary amount. The connection 
would be as in Fig. 3, which shows only the armatures. The 
shunt of 5 must be excited from T, on the positive side and T, 
on the negative side in this case, and 4 can run, as shown by 
the full and dotted lines on the negative side, in parallel either 
with the power-house—that is, with l—or with 3 as usual. 
This method saves transforming all the power required from one 
voltage to another, and is consequently a little more economical. 
It is interesting to see how well standard full-speed armatures 
work in for this in 2. For low-voltage motors the maximum 
difference between 1 and 3 will be 15 volts, as the possible range 
of working voltages is from 100 to 115: for medium voltages 
the maximum difference would be 60 volts—range 200 to 
260 volts: while for high voltages the maximum difference 
would be 150 volts—range 400 to 550 volts. "Thus for all cases 
a low-voltage armature is run in 2, and a high-voltage armature 
in 1, because if 1 is working at low volts it will run about 
quarter normal speed, and if the pulleys on 1 and 2 are in the 
ratio of about 1: 2 in diameter, 2 will run at about one-eighth 
of normal speed, and will thus give out a maximam voltage of 
about 110/4 or 14 volts. Smaller differences could be got by 
weakening the field of 2. Similarly, for medium voltage, 1 will 
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run at half speed, and equal pulleys on 1 and 2 will give half 
volts—about 55—from 2, which can be reduced, if necessary, by 
field regulation. For high volts, 1 will run at full speed, and 
by weakening the field of 1, and thus getting a higher speed, or 
by having a smaller pulley on 2 than on 1, 2 will give out 
150 volts if required. This example is quoted at length, as it is 
usefal for showing the great flexibility of the system. 

It is a very simple matter to measure armature and series 
resistances on these benches, It is only necessary to disconnect 
the shunt of 5 and prevent the armature from turning, and then 
to send a current through the armature and series, if any, of 
5 from 2, running at a reduced voltage. The drop of volts 
recorded on a low-reading voltmeter at onoe allows the required 
resistance to be calculated, the current giving this drop of volta 
being read on the ammeter À in circuit with B. | 

In ordinary tests the standard 10-b.h.p. frames are evidently 
large enough to test up to 15-b.h.p. motors, which 1s about the 
limit of weight that can be dealt with in this particular shop. 
If 4 runs in parallel with 3, and if 5 is a 15.b. h. p. motor with 
an effiolency of, say, 90 per cent., while the efficiency of 4 is, 
say, 88 per cent., then 4 will generate —neglecting belt losses, 
which with Hendry belts are very small about 88 of 15 b. h. p., 
or 15˙2 h. p., which can easily be got out of this frame as 


a generator, while 3 will require to drive it about ЕЗ of 


15 h.p. Hence, since all that 4 generates is used for driving 3, 
2 has to generate and supply to 3, 


e е 88) of 15 b.p. 


Assuming an efficiency of about 80 per cent. for 2, since, as 
will be seen, it is not working at fall load, there will be required 
to drive 2, In order to get the above from it, 


1 /1 
— ( =. — '88) of 15 h. p. 
8 (5 ) HE 
or, roughly, 4:4 h.p., which means that 1 must deliver 4:4 h.p. 
to 2, and will consequently, with an efficiency of about 80 percent. 


also, take from the power-house about we or 5:5 h. p., to drive 


the whole combination when 3 isa 15-b. h. p. motor. This is a 
much more economical method of running than when 4 is put 
in parallel with the power-house, as the latter has in that case 
to supply the losses between 1 and 4 which are due to a double 
transformation, and amount to nearly half as much again as the 
5:5 h.p. mentioned above. Besides this, the load on 1 and 2 is 
now increased to 19 h. p. and 16°7 h. p. respectively, since 2 is 
no longer directly helped by 4, and this overlosd would 
probably overheat their armatures. Hence it is always better 
to run 4 and 3 in parallel if possible, but, because there may be 
cases where 4 has an armature of unsuitable winding and no 
other is available, 1, 2, and 4 are all chosen alike, of the 
standard 10-h.p. size. This has the further advantage of 
allowing all the armatures to be interchangeable. 

For brake testa on the larger sizes of motors, 1 is not capable 
of developing enough power to drive the combination, as there 
is no longer any opportunity of running in parallel when 3 is 
loaded by a brake instead of by being belted to 4. In such a 
case, 1 and 2 on another bench must be used in addition, and 
the two 2 armatures put in parallel, unless it can be arranged to 
get the necessary voltage direct from the power-house. 

In testing series-wound motors, the only difficulty is in 
starting up, as sufficient torque must be kept on the motor all 
the time to prevent it running away. This is accomplished by 
keeping the volts of 2 very low at first, and by putting 4 in 
parallel with 2 at the very start, and continually adjusting the 
field while raising the speed by means of increasing the volts of 
2 во as to keep enough current in 5 to avoid a dangerous speed. 
Otherwise the procedure is just the same. 

In testing small dynamos, the simplest method is to bring 4 
along to the place of 5 on the bench and run it asa motor, 
while the dynamo on test is coupled up to the mains of 4. 
This avoids all changing over of ammeter flexibles which would 
be necessary if the dynamo were put in place of 3, everythin 
being coupled up to suit the testing of a motor normally. Lo 
is put on the dynamo 4 by putting it in parallel with the 
motor 3, and then, keeping the speed right by adjusting the 
field of 3—in doing which a tachometer belted to the dynamo 
or driven by a pin in the end of the shaft saves repeatedly 
counting the revolutions—the current from 4 is adjusted by 
altering its field in tarn. Dynamos of very low voltage, such 
as milking boosters or plating dynamos, are most simply loaded 
by wasting the energy in a resistance, such as is shown in 
Fig. 2 at the end of the bench. This is the only case in which 
an external heavy current resistance is necessary, except in a 
few special cases whore it is desired to test a motor specially for 
starting under full torque. In this case the resistance is put 
across the terminals of 4, which is then loaded as soon as it 
begins to rotate, being separately excited, and consequently 
puts load on 3 at once, instead of, as usual, having to be run up 


to the correct volts for putting it in parallel with 1 or 3, which 
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means that 3 would starb light, as it does, of course, In all the 
usual tests. This resistance, then, is really a special movable 
pleoe of apparatus, only used in a few teste, and is nob at all 
neoessary in normal cases, which are dealt with, as has been 
seen, by an entirely permanent arrangement. 

These benches have not as yet been actually used for alter- 
nating-current motors, but it is proposed to do so by replacing 
l and 2 by an alternating-current transformer fed from 
mains quite independently of the continuous-current board. 
The motor on test would be coupled up to the secondary 
of this transformer through a starting switch, which would 
pomo be mounted on the transformer. The load would 

put on the motor by belting it to 4 as before and 
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Fig. 4.—Blank. 


running 4 in parallel with the power-house, the connection 
to which would always be available through the terminals on 
the continuous-current board. Thus the power given out by 
the motor, while it could not be used to help to drive itself, 
would help to drive continuous-current motors on other benches, 
and so cause them to take less from the power-house than would 
otherwise be necessary. The transformer would need to be 
Spec y designed with arrangements for varying the ratio of 

e primary and secondary turns through a large range. As 
regards instruments, while it would be possible to ida t the 
connections of the continuous-current board so as to use in the 
ammeters and voltmeter mounted on it, ic is not proposed to 
do this, but rather to mount an ammeter, voltmeter, and watt- 
meter, with the necessary change-over switches for three-phase 
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motors, on a light portable table, which could be placed by the 
side of the bench as required. The saving in time as compared 
with the necessary alteration in connections to use the 
continuous-current board instruments each time the motor 
on test was changed from continuous to alternating current 
would quite com te for the necessity of providing an extra 
ammeter and voltmeter. The wattmeter would, of ocurse, be 
needed in any case for power factor measurements. 

It may be interesting to mention, in conclusion, a terminal 
base for motors recently designed by the writer, and now used 
on the motors tested on these benches. 16 consists simply of 
a flat slab of porcelain held in the terminal box of the motor 
by a screw ab each end (the holes for which are not shown in 
the illustrations), and provided with six holes, numbered 


FIG, 6.—erles. 


1 to 6, and so spaced that all the distances, 1-3, 5-5, 2-4, 4-6, 
1-2, 2-3, 3-4, 4-5, and 5-6 are equal. Brass studs are fitted in 
as many holes as are required, and are provided with cable 
sockets for external mains in the proper places. The same block, 
as illustrated in Fig. 4, is used for shunt, series, and compound 
wound motors, auch holes as are not required being simply left 
blank. The armature is in every case connected between 4 and 5, 
while the shunt is between 1 and 6, and the series between 
2 and 3. The three types are shown in Figs. 5, 6, and 7. All 
the connections from the inside of the motor to the terminal 
base are brought to the under side of it, while on the upper 
side the external mains are connected up, and copper links, 
with holes at each end, distant by the amount of the pitoh of 
the holes in the base from each other, are used to conneot 


permanently or temporarily reversed ; everyt 
the upper side of the terminal base by simply changing the 
links, and, In some cases, the position of the external mains. 
The variety of ways in which motors may have to be coupled up 
makes it impossible to describe all the possible combinations— 
as one example, however, is shown, in Fig. 8, the connections 
for a compound-wound motor with shunt and series regulation. 
To reverse the direction of rotation, all that is necessary is to 
change the link frum 3-4, shown full, to 3-5, shown dotted, and 


together pairs of studs as required by simply dropping them 
over the studs and olamping them down between two nuts. The 
advantage, which is great 
motor need to be altered if the direction of rotation has to be 


, is that no internal connections of the 


hing is done on 


Fic. 7. — Compound. 
to change one external main from 5 to 4, indicated by full and 


dotted lines. All the other wires remain exactly as before. 
The distance 3-4 being equal to 3-5, the same link serves in 
each case, as in fact it would for any other pair of studs on 
which the type of motor field winding and the way In which the 
motor was to be used required it to be placed. Two or more 
links may be used as required, and it is possible to use this base 
for absolutely every conceivable type of coupling up either a 
dynamo or a motor. А card sent out with each machine shows 
the proper place for links and mains for each direction of rota- . 
tion, so that even the oountry-house gardener could not err, 
except deliberately. И 

There is much more thab might Бе said on this subject and 
ite side issues, but so long a paper must already have tended to 
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become wearisome, and must, therefore, now draw to a close 
with a renewed expression of the hope that some at least of 
what has been said may oontain something which will prove not 
altogether uninteresting and unserviceable to some fellow- 
workers in this or some other province of the vast and ever- 
inoreasing domain of electrical engineering. 
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Electrical Engineer, Poatypridd Urban District Council. Salary 
£91 per annum. Applications to the Clerk by Deo. 27. 

Sales and Assistant Manager, c'cc'rical manufaotm ing and con- 
tracting company. Applications to 5,722, The Electrical Review, 4, 
Ludgate-bill, London, E. O. See advertisement, 

Electrical Draughtsman, Вох О 7, Nectrical Engineer Office, 
See advertisement. 


Premium Pupil, City Electrical Engineer, Oarliele, See advertise- 
ment. 

Assistant, for central lightiog station. Small premium. Apply 
Resident Engineer, Ross. See advertisement. 

Shift Engineers (two), Brighton Corporation, Salary, O3. 10s. 
per week, See advertisement in last issue. 
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THE WIRING OF BALOR CASTLE: A MYSTERY. 


[The following story has been sent us by a friend of the 
natrator's, whose manuseript he has slightly edited in order to 
improve the deficiencies of literary style. The story is one of 
that class that calls for the investigation of the Soolety for 
Paychical Research. —Ep. E. F.] 


My chief wireman burst into the office with a face as white as 
& sheet and collapsed on to a chair. 

„Good heavens ! Tom," I cried, ** whatever is the matter? 

** I've seen it, sir," he whispered, clatching hold of the table 
and shaking all over like one with the ague. ''It—he— 
O Lord——." He had fainted. 

Two or three of the others were at the door, looking over 
each others’ shoulders with scared faces. What is all this 
about ?” I asked, loosening Tom's scarf and applying my whisky 
flask to his lips. No one spoke. At last Mike the labourer 
came forward. Shure, sorr, an’ he's seen th’ pooka, he said, 
crossing himself. 

The wha-at 1" I cried. 

„He means the ghost, yer honour,” sald another; the one 
Mr. Murphy told ye of." 

Marphy was the bailiff. Well, here was a pretty fix. 


When I was asked by my employers to take charge of the 
work ia connection with the electrical installation at Balor 
Castle, the seat of Lord „ in the North of Ireland, I 
oonoluded thst this would prove an important episode in my 

usiness career, and I accepted the offer with alacrity. Had I 
guessed at the time what the nature of the episode was to be, 
and the manner in which it would affeet my prospects, I should 
nob have been quite so eager. I am now out of a job, and 
writiug this story in the hopes of getting something to eat 
Bat I am aaticipating. : 

I took two good wiremen (of whom Tom Joyce was foreman) 
and two carbenters from London, and engaged the remainder of 
my staff, in the shape of a pipefitter, a wireman, and three 
labourers at Belfast. The family were away for the whole 
winter, and our comforts were attended to by Murphy, 
the bailiff. The men were found lodgings amongst 
the tenantry and I was given a bedroom and an ‘‘ office” 
in the castle, where the housekeeper and one or two 
servants were in charge. No architect or consulting engi- 
neer had plaoned out the job (thank goodness), which was to 
be executed on a basis of cost. All that we knew was the 
schedule of lights and the positions had been fixed by his 
lordship in consultation with the bailiff. The plant was to 
come along afterwards, but for the present there was a good 
two months’ wiring to do, and I was to draw on supply houses 
at Belfast and Dablin for the material. The castle was a very 
реа building. І should think it had been added to bit by 

it every century since its original foundations were laid, bat 
when that remote work was carried out even Murphy did not 
know. Some folk say that this was originally the castle of 
Fin mac Ooul,” he told me when I first came, but, anyway, 
his lordship knows more about it than I do, and he’s got some 
pretty grim stones tacked on to the family, which, as you know, 
is descended from some of the Irish kings.” I did not know, 
but I had heard that very few of these ancestors had died a 
natural death. I suppose the castle is said to be haunted,” I 
asked jestingly. 

The bailiff looked hard at me. I should advise you to 
leave that subject alone when speaking to thuse superstitious 
Irishmen you've got, he sald, or they'll vanish like a shot. 
There are various tales about, but I’ve never seen anything 
myself, nor known anyone who has. It is said that one of the 
kings of Ulster flayed his brother alive in this castle for attempt- 
iog to run off with the queen, and that he had her majesty's 
throne covered with the skip, In order to remind her whenever 
she sat down that she was in the arms of her lover. The 
brother is reputed to haunt the old part of the castle, so, 
perhaps, you may see him." With that he left me, and we did 
not revert to the subject until the present iacident occurred. 

When I had brought Tom round, I questioned him and all 
the other men. It seems that one of the carpenters had over- 
heard the bailiff's conversation with me and had promptly told 
his mates, who had no doubt all put themselves into a receptive 
mood for anything uncanny by discussing the matter over their 
grog with their respective landlords. І could not get Tom to 
give any coherent account of his adventure ; all I could gather 
was that, having strayed for a moment into the older part of the 
edifice to plan out where a run was to come through, he had 
chipped some brickwork away, and had then seen (or thought 
he had seen) something horrible. 

„Now look here, men,” I said, we are living in the 
twentleth century, and there is nothing that cannot be explained 
by scientific methods—no ghoste, or pookas, as you call them 
here, or anything." They all looked dubiously at Tom. It 
is evident, too,” I went on, that Tom is not well, a touch of 
influenzs, perhaps, and his disordered mind has conjured up a 


vision. (Tom shook his head.) So go to your work again, and 
I'll be around in a minute.” I took Tom to his lodgings and 
made him lie down. Afterwards I returned to the castle, 
walked round the works, made the men accompany me to the 

lace of Tom's fright, and, having reassured everybody, went 
back to my plans. I mentioned the matter to Murphy, who 
shook his head and said I had better have left that old brick - 
work alone. 

Next day Tom was very ill, and I sent for a doctor, who 
pronounced him to be suffering from pneamonia. I telsgraphed 
for another wireman, but in the meantime poor Tom died. 
Curlous as it may seem, I was able to ase this event as an 
argument to prove to his mates that Tom must have been 
delirious at the time when he had his alleged experience, and 
that put matters right again. 

The new wireman arrived and things went on smoothly for a 
week or so. On the day when we started to work in earnest at 
the older part of the castle, I was assisting one of the carpenters 
in the long hall, when a terrible hubbub arose in another part. 
The door at the end was burst open, and one of the Irish 
labourers, named Mike, came through, followed by the two 
wiremen, the other carpenter, and Fergus, the second labourer. 
Mike rushed past me, calling loudly, **Ochone, yer honour, 
I've seen a bloody hand all covered wid blood, an’ I'm not 
stoppin’ f'r me money," and he fled along the corridor, 
fell at the top of some stairs, rolled to the bottom, 
and was picked up dead. Well, I had more trouble 
this time. The others had not seen what Mike thought 
he saw, but they followed him in his wild flight, from 
which it was clear that they were all more or less in a state of 
nerves and ready to believe anything. The death of Mike, 
although he smelled somewhat of drink, quite neutralised my 
argument about Tom; in fact, the two deaths were at once 
associated with the alleged apparition, and I pointed out in vain 
that Mike must have. been drunk to go without his money. 
However, the pipefitter, a fat man with a red nose, who had 
been to sea, laughed at the whole thing, and by dint of some 
influence he had over his mate Tim succeeded in reassuring 
him and making him stick to the job. As for the others, it was 
only after I had promised to be on the works with them con- 
tinually that they agreed not to lay down thelr tools. Such 
is the influence of a sceptic amongst a company of the 
superstitious. 

After this the work went on without any further event for 
quite a fortnight, and we were beginning to forget all about our 
unhappy mates. In fact, I had gradually weaned myself away 
from the works in order to attend to my correspondence and 
plans when necessary. Suddenly our whole company was 
thrown into a fresh state of consternation. It happened in this 
way. One day the Belfast wireman, who was called O'Reilly, 
had not been seen for some time, so I sent Fergus, the 
remaining labourer (Tim was at the forge) to look for him. 
Hearing a loud yell, or rather shriek, we all rushed in the 
direction of the noise. Bursting into the turret room, an 
extraordinary sight presented itself. Fe was leaning 
against the wall and pointing to the farther door, whilst 
O'Reilly was lying at the foot of a trestle, mixed up with yards 
of 5/20 wire, apparently quite dead, and with a drawn look of 
intense horror on his face. Fergus found his voice when he 
saw us. ‘‘I saw th’ pooka go through th’ dure," he cried, ‘‘ th’ 
momint me mate fell, an’ if it wasn’t him, thin it was his 
shadder, be jabers.” 

„Come, I said, you're a silly fellow if you have been 
frightened at shadows. Your mate here got twisted up with a 
wire and foll off the trestle whilst you were mooning.” We 
made a most exhaustive search, and, as I expected, did not see 
or find anything, nor was there any evidence to show that 
anyone had been near the room. But nothing would pacify 
Fergus, who insisted on going back to Belfast at once. The 
result of all this was a great deal of unpleasantness. A second 
inquest was necessitated, and although accidental death was 
the only possible verdict, the local jury at first wanted to 
suggest that O'Reilly had seen something of the nature of which 
there was no evidence. 


I sent à long report to my firm, who, however, only replied 
that the work must be got on with more quickly than had lately 
been the case. The bailiff was also rather distant; he would 
not discuss the matter, merely grumbling that everything had 
been all right until the infernal electricians came on the pot. 
Naturally the servanta were somewhat disturbed, although they 
slept in quite a separate new wing from where we were working. 
Personally, I began to get uneasy. 1 was as sure as ever that 
here was one of those curious chains of circumstances or coin- 
cidences that all combined to point to a wrong conolusion. 
Nevertheless, the uncanny surroundings and the three deaths 
во quickly in succession had got on my nerves. 

After this I made up my mind that I would have no more 
native labourers, and I determined to push on with the work as 
rapilly as possible, so as to get on to the newer part of the 
castle. Being short-handed, and also to inspire oonfidenoe, I 
myself took up the position of leading wireman. The work 
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went on again uneventfully for a couple of days, when a fresh 
incident occurred to disturb our equanimity. The pipefitter 
came to me one morning looking rather pale. 

If ye plase, sorr, he said, touching his cap, *‘ I'll be afther 
taking my money an' goin' home." 

** Whatever for ? " I asked rather angrily. 

S, name no raisons, sorr," he said, but I cannot sthop 
a 2 

Argument, abuse, entreaty, all were of no avail, and so I 
paid him off. 
ae FERE a minute, though,” said I, ss he was going. Where's 

im 99 

He grinned in rather a sickly way. ** Tim's taken his hook ! ” 

** Confound you all for a lot of cowards ! ” I cried. ** What's 
to become of the work? 

The pipefitter approached me in a mysterious manner. 
* Look ye, sorr, I've been a bit about th' wur-ruld an' seen 
many grously sights. My advice to ye is, glve over wid th' 
wur-ruk.” And with that he went. 

Never! І cried. ‘‘I’ll see this infernal mystery throogh 
if I die for it! As I uttered this exclamation my heart gave 
a jump. Did I, or did I not, see a reddish shadow at the 
window, between me and the light? I pulled myself together 
quickly, remembering that the man who had just gone out must 
have passed the window. My mind was evidently disordered. 
Taking a gulp of whisky, I called the four remaining men into 
the oflice. They werethe two London wiremen and carpenters. 
At least I could rely on these. 

Now, mates, I said, you see that Joe and his labourer 
have gone for no reason. With the exception of poor Tom, 
who died of pneumonis, all concerned in these desertions and 
accidents are Irishmen. Are we, five Englishmen, to be beaten 
by a supposed ghost, when we know such things don't exist? 
What do you say? Are weto go home and eay that we failed 
to wire a castle because there was a ghost init? What would 
your mates at home say? Shall we see this job throngh 
together, we five, and lay the ghost? 

After considerable discussion, from which it was clear that 
the men thought there must be something, but that lt was 
capable of a solution, we decided that we would in future all 
work together, doing one room at a time ; also that we would 
all sleep together in the turret room where O'Reilly fell, so 
thatif anyone attempted to play any trick on us—an idea I 
encouraged —we should know how to deal with him. 

The bailiff grumbled at the new arraogement, but I took no 
notice of his moods. That night we all moved into this room, 
and made up some shakedowns on the floor. It was arranged 
that if any person were to intrude we should all, without further 
ado, throw ourselves on him so as to allow of no chance of 
escape. For this purpose our beds were fixed at intervals all 
round the room. Thad obtained the loan of a pack of cards and 
a box of dominoes from Murphy, and thus with our pipes and 
some good Irish whisky the evening passed away. At about 
midnight we retired. At first no one slept, but to our surprise 
we all awoke in the morning and agreed, with feelings of relief, 
that nothing had happened. 

The next evening passed in a similar manner, and we retired 
at the same time, and woke up less surprised than the day 
before. But the third night—ah, well, I will tell you. I woke 
up with a feeling of uneasiness, and found the moonlight 
streaming into the room. Not feeling comfortable, I turned 
my head on the pillow, and saw—God! shall I ever forget it ?— 
a man standing fn the centre of the room, looking at me. 
ssy looking at me, because his face was turned that way ; 
but the eyeballs were sightless, and the man was—raw. He 
had no skin on. Fer what seemed an eternity my tongue 
was glued to my mouth and my blood froze. Then with a 
superhuman effort I screamed, ‘‘ Help, mates! There, in the 
middle of the room! 

The men woke up instantaneously and with one bound we 
all jumped into the centre of the room and fell to the floor, 
grappling each other. How long we fought I cannot say, but 
someone got separated and struck a match. The silence that 
followed when we saw that there was no one to hold was broken 
by a low whining noise, which might have been the wind, and 
then the match went out. 

„For heaven's sake light up again, cried one of the men, 
and we then lighted the candles, and so, with shattered nerves, 
waited for the day. 

Now, the extraordinary part of the affalr was that, when we 
talked the matter over, the other men all agreed that they had 
seen absolutely nothing themselves, bat being woken up 
suddenly with a command, had done what they had been told. 
I thought it wisest, therefore, to maintain a silence regarding 
what I had seen, and tried to make myself and them believe it 
was а dream. The incident had, however, so thoroughly upset 
them, coming on the top of all the previous events, that one 
and all asked to be paid off and refused to stop another hour in 
the place. Personally, I felt too ill to argue the point, and I 
wired to my employers that I was coming straight baok with 
the four men, and we left that very afternoon. 
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I mention here incidentally that when I got to Belfast I saw 
in a paper that my pipefitter had fallen between a train 


and the platform, and had been killed; whilst a labourer, 
in whom I recognised Fergus, had been found drowned in the 
docks. 


When I returned home my firm would have nothing to do 
with me, and gave me my discharge. Since then it has fared 
ill with me. Business is bad, and the one or two jobs I might 
have got were refused me because I could not show a satisfactory 
reference from my last employers. 

This morning, when looking at a paper in the free library 
(where I went to consult the ‘‘situations vacant " advertise- 
ments), I resd that my pipefitter's labourer, Tim, had been 
killed at Belfast by the snapping of a hawser. 

And so, although everyone of the alleged appearances at 
Balor Castle might be explained away, is it not a curious fact 
that all those who saw (or thought they saw) something have 
since died? All, that is, except myself, who must have had a 
nightmare, I am beginning to think. 

Aud, as I said before, I am writing this a count of my extra- 
ordinary experiences in the hopes of getting something to eat, 


but 
ы * * * * 


[The story ends here. Our correspondent who sent it says 
that he found his poor friend sitting at his writing, quite dead.— 
Ер. E. F.] 


TRADE NOTICES AND NOVELTIES 


Wrought Tees. 


A tee of the special form recently introduced by Messrs, Meldrum 
Bros., Limited, of Timperley. near Manchester, ia shown in the accom- 
panying illustration, The distinguishing feature of this tee is that it 


Meldrum’s Wrought Tee. 


is of wrought, not cast metal. I: takes up much les: space than the 
ordinary pattern, it is claimed, and, being machioed from solid mild 
steel, is absolutely reliable—a fact which should alone recommend it 
especially for high pressures, i 


Catalogues, ete. 


KNIFE WITCHES. —We have receive from Messrs. Ferranti Limited 
a catalogue of their dcuble.pole, double-throw, quick-break knife 
switches. 


ARTISTIC FirTINGs, ETC.—From Messers. O. C. Hawkes, Limited, 
Globe Жо Кз, Birmingham, we have a well-illustrated catalogue of 
their artistic fittings and heating etoves. The latter include some 
charming designe, and will appeal stror gly to those who have a leaning 
towards art furnitcre. 


BoARDMAN'S Авс LAurs.— Are lamps for photographic, photo- 
process, stege, and medical purposes, etc., of the single-pair and 
multi-carbon types аге dealt with in a list recently issued by the 
Boardman Electrical Patents Oompsny, Limited, 10, Southwark 
Bridgc--oad, London, 8 E. Some of these lamps have as many as 
four pairs cf carbons in series, and yield up to 10,800 c. p. 


PROMETHEUS HEATERS. — The British Promethers Company, 
Limited, K pgston on-Thames, have sent us a copy of their new 
cacslogue of electric hes‘e's, in which 56 different patterns of con- 
vectore, eight radi«tors, and one combined convector and radiator are 
described. The antique finish copper convectora are especially note- 
worthy. These are made of the finest hand-besten metal, the work- 
manehip employed being of the h'ghest quality, 
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HEATING AND OooKING APPARATUS, ЕТС. — The General Electric 
Company, Limited, have jast issued a new edition of their catelogae 
section '' Н” of heating aud cooking apparatus, radiators, eto. e 
articles listed cover a wide range of usefulness Special ment‘on 
may be mide of the auto service water-heaters and hot-water jags 
(p». 815.814), aud of the new designs of glow radiators shown on 
р. 821. E-:eotrio irons, glue-pote, sealing-war he a bers, furnaces, ets., 
are inoluded in grest variety. 


Тнк O. anD I.“ Егествіс DRiLLING MacHINE.—The United 
States Metallic Packing Oompany, Limited, Soho Works, Bradford, 
have sent us a copy of a booklet dealing with their O. and I.” 
portable electric drilling machine, which has already been largely 
adopted by the principal engineering firms in the United Kingdom. 
Illuetrations showing the ready adaptability of the machine for the 
most awkward positions аге included. It is especially suitable for use 
in connection with bridge-building and general constructional iron- 
work, shipbuilding and ship repair work, locomotive and stationary 
engine building, tramway trackwork, colliery work, and general 
engineering of all descriptions, 


LABOVUR-SAVINd Drvices.—A catalogue, which we have received 
from М зевгв. Neville Bros., 7-9, James-atreet, Liverpool, illustrates а 
Ја ge variety of labour-saving machines and tools for use in electrical 
engineering worke, etc. Among the contents we notice: vacuum 
drying and impregnating chambers for dynamo and motor armatures, 
coils, covered wire, etc,; automatic coil-winding machines; slot 
broaching and slitt/ng machines for assembled stator and rotor stamp- 
ings of induction motors; automatic tissue-papering machines for 
papering sheet iron for armature discs; armature diso varnishing 
machine ; armatare coil taping machines ; armature disc, segment, and 
ring, automatic notching and dividing michines ; hydraulic presses, 
and a large range of other usefal machines to meet the requirements 
of the electrical manufacturing industry. 


Тнк BarEs-PEARD ANNEALING PRocEss, —We are iadebted to the 
British Insulated and Helsby Cables, Limited, Prescot, Lanos., for an 
intsresting description of the Bates-Peard patent automatic prooess of 
annealing non-ferrous metals, This process, which has already been 
widely adopted, provides not only for the annealing of metals 
absolutely free from oxides or scale, but has an automatic mechanical 
means of losdiog and unloading the farnace—reducing the labour cost 
to an irreducible minimum. It aleo has the advantage that only the 
artic'e requiring to be annealed is heated up aud cooled again, thus 
16 lueing the fuel used to a minimum also, The farnaces are ab prevent 
in operation for annealing copper wire for the electricsl trade's use, 
copper sheets, fillets, and tubes, brass tubes, nickel tubes, gold and 
silver articles for jewellers’ use, fine brass, copper, and phosphor- 
bros z? wires for weaving purposes. Needless to say, they are made in 
several types to meet these special requirements, 


PERSONAL. 


The Municipality of Johannesburg have appointed Mr. J. Foster ав 
car-shed superintendent. 

The Chichester Town Council have decided to increase the salary of 
the sarveyor from £150 to £200 per annum. 

The Radcliffe District Council have appointed Mr. Henry Wilkinson, 
of Raioliffs, electrical engineer to the Oouncil at а salary of £150 per 
annum, 

Mr. 9. О. Milnns, of the Sandvoroft Foundry Oo., has been 
appointed switchboard attendant at the Lancaster Corporation eles- 
tricity works. 

Mr. Sydney Baxton, Postmaster-General, has appointed the Hon. 
Richard D. Danman to be his principal private secretary and Mr. H. F. 
McOlintock as his assistant private secretary. 

We are informed that Mr. G. H. Oswald Strick is leaving the 
Westinghouse Oo. s publishing department to take up the position of 
publicity manager with Messrs. Davidson and Oo., of Belfast, the 
manufactorers of the well-known Sirocco fan, 

The third annual dinuer and smokiug concert of the staff of the 
Salford Corporation electricity department was held last week. Mr. 
C. D. Taite (electrical enginesr) presided over a large attendance, and 
was supported by Oouucillor Hodgson (chairman of the Salford Eles- 
tricity Oommittee) and Councillor Barratt, J.P. (deputy-chairman). 

The Aberdeen Tramways Committee have decided that the tramway 
manager shall be paid a salary of £300, and that he shall have charge 
of the undertaking, without the electrical equipment and track. The 
electric il work is to be under the charge of the electrical engineer, and 
the repsir of the track in the hands of the burgh sarveyor—as at 
present. 

At the invitation of the chairman (Mr. F. J. Ferguson) of the Whit- 
church aud Pangbourne Electric Supply Oo., a farewell dinner was 
given last week to Mr. A. T. Oooper, the managing director of the 
company, who is leaving on the 25rd of this month for Bomb iy, where 
he is to take up the management of a large electrical power and light 
undertaking for the authorities at Bombay. 

The following increases of salaries have been made in the Electric 
Lighting and Tramways Committee of the East Ham Borough Council : 
Mr. T. O wen, traffic superintendeat, from £200 to £210; Mr. W. G. 
Newton, outdoor assistant, £200 to £210; Mr. W. R. Elliott, station 
superiatendent, £180 to £190 ; Mr. T. Aitken, mechanical engineer, 
£180 to £190; Mr. E. O. Baker, chief clerk, £140 to £150; Mr. 
A. Н. W. Slaughter, clerk, £85 t» £95; Mr. M. Deitchman, junior 
shift engineer, 50a. to 35s, per week; Mr. W. S. Westbury, car-shed 
foreman, 56s. to 58s, per week. 


LEGAL INTELLIGENCE. 


UNDERGROUND ELECTRIC RAILWAYS CO. 
Appeal as to Stamp Duty. 


In the House of Lords, Lo:ds Halsbury, Robertson, and Lindley 
к jadgment on the 15th inst. in the case of the Underground 

lectric Railways Oo. of London v, Commissioners of Inland Revenue. 

This was an appeal by the company from a judgment of the Oourt of 
Appeal reversing a decision of Mr. Justice Ohannell upon a case atated 
by the Commissioners of Inland Revenue under the Stamp Act, 1891. 
The quest on was the amount of stamp duty payable on a sale by what 
may be called the old company to the new company. The consideration 
for the sale was a certain definite aum of money, and a further con- 
sideration was the payment of such a sum of money as should be equal 
to a dividend of 3 per cent. for each year on the amount for the time 
being paid up on such of the original ordinary share capital of five 
millions sterling in the new company as should for the time being 
have been issued by the new company. At the date of the agreement 
thewholeof the ordinary share capital of £6,000,000 in the new om peny 
had been issued— viz , 500,000 shares of £10 each and on 100,000 of suc 
shares £5 per share had been paid up, and on the remaining 400,000 
shares £2 per share had been paid up, such pone petere 
altogether to £1,300,000. Upon this sum a 3 per cent. dividen 
would amount to £39,000. The Commissioners were of opinion that 
this £39,000 was contingently payable according to the terme of the 
sgreement either in perpetuity or for an indefinite period within the 
mesning of Section 56 (2) of the Stamp Act, 1891, and that in respect 
of this part of the consideration the stamp duty amounted to £3,900. 
That figure was arrived by multiplying the annual sum by 20 in 
accordance with the provisions of the Act and treating the capital aum 
so found as liable to a duty of 104. per cent. The question was whether 
this sum of £3,900 was rightly included in assessing the stamp duty 
the agreement was liable to bear. Mr, Justice Obannell gave judgment 
for the company, the Court of Appeal reversed the decision, and the 
company now appealed. 

Their Lordships upheld the judgment of the Oourt of Appeal, and 
accordingly dismissed the appeal, with coste, 


SWANSEA TELEPHONES. 


The hearing was resumed on the 14th inst., before Lorda Justices 
Vaughan-Williams, Stirling, and Oczens-Hardy, on the appeal of the 
National Telephone Oo, from з judgment of Mr. Jus.ice Buskley, who 
in an action brocght by the Oorporation of Swanses against the com- 
pany to enforce the giving of reasonable facilities for inter- 
communication for their telephonic subscribers, held that the 
facilities offered by the company amounted to a refusal to give any 
facilities at all within the meaning of the New Telegraph Act, 1899, 

Daring the course of the reply of Mr. Astbury, K. O., on behalf of 
the Telephone Oo., Lord Justice Stirling suggested the appointment of 
an expert to define what were reasonable facilities, 

Mr, AsTBURY said he supposed that the greatest expert spart from 
themselves would be one from the Post Office, which was the next 
biggest system to that of the Telephone Oo. They were opponents 
of the company and their rivals in London, but he had not the 
slightest objection to their Lordships asking the principal engineer of 
the Post Office system in London to go down to Swansea to look at 
the поши and state what in hisopinion was the best way of affording 
facilities. 

Mr. R. J. PARKER, on behalf of the Corporation, ssid he would 
rather that the matter should not be referred to the chief engineer of 
the Post Office, but left entirely in the hands of their Lordships, 

Lord Justice VAUGHAN-WILLIAMS said that any expert appointed 
by the Court would have to have inspection of the company’s works 
at Swansea. 

Mr. DaNckEWERTS, K. O., on behalf of the company, said there 
would be no difficulty about that. 

Lord Justice VAUGHAN-WILLIAMS: It is obvious that our jadg- 
ment must stand over for the present. 


A MANCHESTER TRAMWAY ARBITRATION. 


In the House of Lords on the 16th inst. Lords Macnaghten, Robert- 
son, and Lindley gave jadgment on an arbitration between the 
Manchester Oarrisge and Tramway Oo. and the Swinton and Pendle- 
bury Urban District Council. The appellant was the liquidator of the 
tramway company, and the difficulty of the case arose, to some extent, 
from the fact that the arbitrator whose award was under considera- 
tion (Sir Frederick Bramwell) had since died, and therefore it was 
impossible to refer the matter back to him to clear ap a question of 
doubt that had arisen as to the exact meaning of a part of the award. 
The local authority decided to purchase the dee er Ae undertaking. 
The question was whether a depó» situated outside the Councils 
dietriot, but suitable to and used for the purposes of such part of the 
undertaking as was within such district, was to be taken and paid for 
by the Council. The arbitrator found that the value of the tramway 
was £24,689, the value of the land and buildings constituting the 
дерд in dispute, known as the Church-etreet depdt, was £24 000, 
and the value of the fixtures and fittings at the depó: £308, 
making altogether a total of £49,006. Should the Oourt be of opinion 
that the Council was not compellable to purchase the Ohurch-street 
дерӧ+, then the items of £24,009 and £308 must be deducted from the 
above total, and in such event he awarded the £24,689 only. The 
special case came before Mr. Justice Ohannell, who held that the 
Council were bound to pay for the Church-street depót, The District 
Council appealed, and the Court of Appeal came to the conclusion that 
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as the finding of the arbitrator was ambiguous as to whether the 
depót was suitable to and used for the purposes of the undertaking 
the tramway 9 could not compel the local rend to 
purchase the depót. e tramway company thereupon carried the 
matter to their Lordships' House. 

Their Lordships held that the local authority was liable to take 
and pay for the Ohuroh-street depó*, and accordingly allowed the 
appeal with costs. 


WATER RIGHTS. 
The Llanrwst Electricity Supply Co v. the Llanrwst 
Urban Distriet Council and the Geirionydd Rural 
Distriet Couneil 


This action was heard before Mr. Justice Warrington in the Ohancery 
Court, and was brought to restrain an alleged interference by the 
defendanta with the plaintiff? water rights, In pronouncing judg. 
ment, his Lordship said the pleintiffs claimed to be entitled to certain 
water righte in respect of & mountain stream running past their works 
from Llyn Orafoant down to the River Oonway ; the particular right 
they now insisted upon waa to have a flow of water from Шуп Orafnant 
through two 7in. pipes at all times necessary for the working of the 
power demised to them for the purposes of their business, which in 
the present case meant to have a full flow of water during the night. 
In other words, the plaintiffs asserted a right to have a full flow of 
water during such hours as they might themeelves select for their own 
convenience, The water rights in question were obtained from а 
natural stream falling rapidly down on its way from the lake above, 
and from the evidence it appeared that this flow had been regulated 
for many years for the common benefit of all their tenants by the 
owners of the lake or their licensees by artificial means which 
had been erected in and prior to the year 1874, On these facts 
the plaintiffs, therefore, were not entitled to the natural rights of 
ordinary riparian owners, but their rights, if any, were con- 
tractus], sud the onus was on them to make out from the doou- 
ments in the case that they were entitled to have a full flow of 
water at certain hours of the day or night to be selected by them. In 
other words, the plaintifts’ rights depended upon contract, for his 
Lordship found as a fact that but for the control of the flow from the 
lake exercised by means of the sluice in 1874, and after that by the 
valves put up by the defendants, the stream could not have been used 
for all the purposes to which it had been put throughout the whole 
Le Having stated the facts and examined in detail the leases, his 

pri said what he had to determine was whether on the constrac- 
tion of these documents the plaintiffs had made out their right to the 
particular claim they now made, and his Lordship came to the con- 
clusion that they had not made out their right to such a claim. All 
that they appeared to have was an undefined right to use the water 
flowing down this stream. The defendants were the lessees of the 
lake and the embankment, and the lease of 1884 did not contain any 
stipulations which bound the then owner of the lake and embankm:nt 
to use the valves in these pipes in any particular way. The right set 
up by the plaintiffs in their statement of claim had not been estab- 
сереш and there must, therefore, be judgment for the defendants, 
with coats. 


UNDERGROUND TELEGRAPH "WIRES. 
County Court Action. 


A case of considerable interest to local authorities and others came 
before his Honour Judge Emden at Bromley County Oourt on the 
15th inst. It was a case in which application was made under the 
Telegraph Act of 1878 by the Postmaster-General for the hearing and 
determination of a difference which has arisen between himself and the 
Foots Отау Urban District Oouncil in respect of the placing of a tele. 
graph line consisting of poets and the wires and spparatus connected 
therewith in, upon, over, along, or across Station-road, Sidcup, which 
is in the district of the ndents, Formal notice was served npon 
the respondents on Aug. 3 last applying for their consent to the pro- 
posal, which they failed to give, and as a result the applicant claimed 
an award by the learned jadge consenting to the erection of the 
proposed line. 

e basis of the refusal was that Station-road was too narrow for 
the erection of the proposed line, and the reply of the appellant was 
that this was a good wide road. As їо the suggestion that the wires 
should be laid underground, the contention of the appellants was that 
the excavating would be too expensive. It would cost about three 
three times as much compared with the estimated cost of the erection 
of overhead wires, and it was their opinion thst they would not be 
justified in incurring such expense. e submission was that the 
Foots Cray Council were not justified in refusing this specific applica- 
tion, and the Postmaster-General therefore applied to his Honour for 
his consent to his proposal to provide telegraphic facilities in the road 
in question. 

Mr. Martin Fenn ROBERTS, an assistant engineer-in-chief to the 
Post Office, said the cost of carrying the wires underground would be 
£145, 68. 9d., but if erected overhead, as they proposed, the cost 
would amount to only £50. 3s, 2d. He had prepared plans showing 
the width of Station-road at two points, The minimum width of 
the road was 35ft., and of the footpath 6ft. 8in. In some places, 
however, the road was 40ft. and the footpath 7ft, jin. in width— 
in some places, in fact, he believed the path was Oft. in width. 
Witness also gave the dimensions of the posts it is proposed to erect, 
and produced photographs of the same. 

On behalf of the Urban Council it was stated that they were anxious 
and willing to assist the Postmaster-General in giving the utmost 
telegraphic and telephonic facilities in the district of Foota Oray. 
They, however, thought he had two alternatives to the proposal to 
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erect overhead wires. The Oouncil offered to pay the G of 
excavating the trenches for the pipes, filling in the ground, and making 
good the surface with all spsed. 7 

His Нохотв, in giving his award in favour of underground wires 
said that it was subject to the Council's agreeing to excavate and 
make good the surface with all convenient speed, and the Postmaster- 
General, through his representative in court, consenting to put the 
wires underground. 


COMPENSATION CLAIM AGAINST TRAMWAY ENGINEERS. 


Sheriff Sym in Perth Sheriff Court on the 15th inst. closed the 
record in an action at the instance of John Dickson, Perth, against 
Rotert W. Blackwell and Oo., engineers, Perth, for payment of the 
sum of £300 at common law, or £178 under the Employers’ Liability 
Act, 1880. Parsuer in his condescendence states that on May 22 last 
he was in the employment of the defenders, and was engaged, along 
with other workmen, lifting tramway rails on to a lorry at the Shore. 
While the pursuer, along with four workmen, was lifting one of the 
rails on the instructions of Robert Myers, the foreman, it canted, fell, 
and injured the pursuer. It is contended that if a sufficient number 
of workmen had been provided and appointed they would have been 
able to prevent the falling of the rail, and no injury would have been 
sustained. By the falling of the rail the pursuer's left hand was badly 
crushed, and the middle and right fingers had to be amputated. The 

ursuer also received a severe fracture of the large toe of the left foot. 
hese injuries had caused pursuer great pain, and he would be unable 
to do any work for a considerable time, and would be permenden оу and 
seriously affected through the loss of his fingers in following his usual 
occupation. At the time of the accident pursuer was earning 25s. a 


week. 

The defenders plead that the number of men provided to lift the 
rail in question was ample for the , and in point of fact large 
quantities of the rails had been safely and satisfactorily loaded by 
four or five men for some months prior to the accident, They 
further plead that the action is irrelevant, and that the pursuers 
injuries, being due to the fault of persons engaged in a common 
employment with him, he is not entitled to claim compensation from 
a common employer in respect therecf. Та any case the damages 
claimed are excessive. 


ACTIONS AGAINST TRAMWAY CONTRACTORS. 


Two claims were recently heard in the Reoord Oourt in Ireland before 
the Lord Ohief Baron for damages arising out of personal injuries 
received owing to the excavations on the roadway necessary for the 
purpose of relaying tramways. The defendants in both cases were 
Messrs, J. G. White and Oo., and in the first action the jary found 
that the obstruction was not reasonably lighted, and returned a verdict 
for plaintiffs, with assessed damages at £17. 

In the second case, plaintiff claimed that defendants wrongfully 
raised portion of s public footpath on Woodatock-road, in Belfast, and 
left it in such а condition as to be a danger to the oubiic, whereby the 

laintiff, when lawfully using the footpath, caught his foot, hart his 
eecap, and was unable to attend to his duties, 

The jury again found in favour of plaintiff, and assessed damages 
at £300. 


TRAMCAR ACCIDENT. 


The action Williams v, the Salford Corporation, heard before Judge 
Shee, K.O., at the Court of Record last week, was a claim for damages 
sustained owing to the carelessness of a tramoar driver in the employ 
of the Corporation. 

The jury returned a verdict for plaintiff, and awarded her £25 
даша ges. 


SEQUEL TO ELECTRICAL FRAUDS CASE. 


At the Wandsworth Bankruptcy Oourt, before Mr. Registrar 
Willoughby, George Webber, formerly an ironmonger, Putney, who 
was recently convicted with William Leslie and Alice Oheeseman at the 
Oentral Oriminal Court of complicity in the electrical appliance fraude, 
was brought up in custody from Brixton Prison to undergo his public 
examination. According to his statement of affairs, his groes liabilities. 
amofint to £30,000, and he attributed his insolvency to the orders: 
which Leslie induced him to sign. 

The trustee asked for an extension of three months in which to oon- 
sider the numerous proofs, which the registrar granted, and the 
examination was adjourned. 


COMPANIES’ MEETINGS AND REPORTS. 


BLACKPOOL TRAMWAYS. 


The annual meetings of the Blackpool, St. Annes, and Lytham 
Tramways Co. and the Blackpool Electric Tramways (South) were held 
consecutively at Blackpool on the 18th inst., shareholders in the latter 
Oompany being privileged to be present at both meetings. 

Opening the meeting of the former Company, Mr. THOMAS BLAN® 
(chairman) pointed out that the receipte of the past year had been 
slightly better, but the fall advantage of the arrangement to run into 
Blackpool would not be felt until next year, when he expected that the 
gross receipts would be materially increased. 

Mr. MARSDEN HARGREAVE criticised the balance-sheet, pointing 
out that the working expenses of the tramway were over 70 per cent, 
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of the gross takinge, which with pingi aam expenses made the net 
«xpenses nearly 80 per cent, Unless these items could be materiall 
red u зей, he held out little hope for the debenture holders receiving full 
interest, and absolutely no hope for the shareholders. He dissected 
management expenses, drawing attention to the fact that the receivers 
were getting £529. 

Mr, Smith, retiring director, was re-elected. 

At the olose of the meeting, the meeting cf the Blackpool Electric 
Tramways Co. (South) was held. 

Mr. GuTHRIE (the chairman) spoke at pe regarding the relative 
position of the two companies, and regretted the debenture holders' 
action in opposing the winding-up of the company and a division of 
the assets, consisting entirely of shares in the Blackpool, St. Annes, and 
Lytham Co., amongst the shareholders. 


BRITISH WESTINGHOUSE ELECTRIC AND MANU- 
FACTURING. 


The sixth annual general meeting of this Company was held on the 
18th inst., Mr, William I. Buchanan presiding. 

The CHAIRMAN, in moving the adoption of the report and accounts 
for the year epding Jaly д1 last (a copy of which appeared in our issue 
last week), ва? the year had been one of diasppointment to the Board. 
The controlling factor which guided those who oreated this large 
iodustrial updertaking was not the immediate present, but the future 
industrial development that must follow the constantly increasing 
uses to which electric power was being put—a feature yet in its child- 
hood in this country. Certainly the moment had not been reached 
when either the capacity or the potential ability of their immense 
plant had had an opportunity to jastity the faith and belief of almost 
every competent person in touch with the development of electrical 
traction and power undertakings in thie country. The difficulties met 
with centred chi fly around the keen competition the Company had to 
meet in the sale of their product as a resolt of а very light 
demand. These had brought constantly lowering prices with 
them, with the invariable result—namely, abnormally reduced 
trading profits. The number of orders received during the year 
was neatly donble that for the previons year, and three times 
that for the year 1905, while the total value, even in the abeence of 
any large orders, had remained approximately that of the previous 
year. Another encouraging feature was the fact that the business 
being done by the Company in the Oolonies was increasing. The 
competition which the Oompany had to meet at home was atill dis- 
advantageously affected by Continental companies, and he saw little 
likelihood of any immediate change in this vital matter, The chair- 
man referred to the experimental application of single-phase electrical 
traction to one of our prominent railway lines, the order for which was 
given to a Continental company. The work in question was awarded 
this Continental company under terms heretofore unknown. It was 
not alone a matter of the price at which the given case would be taken 
that was involved, but, more important, the pernicious effect exercised 
on prices as a whole by the constant presence of such a competition. 
So long, however, as the publio policy of a country encoursged com- 
petition within its own borders from its strongest aud most active rival, 
just so Jong would that country's industrial undertakings be powerless 
to do other than try to meet it by following down prices to the point 
of factory coste, or, in many oases, see work they urgently required for 
their own shops go abroad to help reduce the shop costs of their foreign 
competitors, who themselves enjoyed frcelom from outside interference 
within their own country through economic legislation, He was, 
therefore, unable to hold out any strong encouragement for the share- 
holders to look for a marked change during the present year, either in 
an advance in prices or in an inorease in the volume of their output. 

Mr. J. Н. LukacH seconded the motion, 

Dr. DaviD BRowNE declared that the chairman’s statement left him 
almost without hope, and complained that the undertaking had been 
worked with great extravagance, The retirement of Sir Joseph 
Lawrence, M.P., and the accession to the Board of Mr. Newcomb 
Oarlton, a еше of the Westinghouse Electric and Manu- 
facturing Oo. of America, he thought, indicated a desire on the 
part of the American company to equecz» them out. He moved as 
an amendment that the report bs not adopted. 

Mr, MACKENZIE supported the amendment, and contrasted the con- 
dition of the conoern with the prosperous state of the American com- 
pany, while another shareholder referred to the fact that the Oanadian 
company aleo was able to psy a dividend. 

The CHAIRMAN explained that Mr. Westinghouse was unable to 
be present, as he desired, owing to engagements in America, and he 
(Mr. Buchanan) bad taken the responsibility for not pcstponing the 
meeting further. The suggestion that there waa some ulterior purpose 
in the relations of the American and British companies was untenable 
to any man who considered the fact that the interests of the American 
Westinghouse Co. in this Company had been constantly increasing. 
The holdings of the American company and Mr. Westinghouse him- 
sejf in the preference shares had increased by more than 6,000 shares 
within the past year. Not one had been sold; not one would be sold. 
These gentlemen wculd not put their money into the concern in 
prefere noe shares if they did not believe in it. 

Sir Josz?H LAWRENCE, M. P., repudiated the suggestion that his 
retirement was due to any want of confidenoe in this undertaking. It 
was due to a desire cherished for some considerable time to lessen his 
osres and responsibilities. He bore testimony to the great difficulties 
which the directors had experienced in meeting foreign competition, 
and said it was absolutely impotsible for electrical companies in this 
country to conduct their businsss with ultimate benefit to themeelves 
by reason of this competition. Foreign companies, like the Berlin 
Electrical Oo., came into this country backed by enormous capital and 
buttressed by the carte] arrangements, one feature of which was that 
a combination of electrical manufacturers in Germany guaranteed to 
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those of their members who competed onteide Germany the difference 
between the low prices they had to take in Great Britain and the 
prices they could get in Germany. As to the Brighton Railway con- 
tract, he said the terms of it were impossible, One of the conditions 
was that they were to wait 18 months for their money. No business 
could su that was tied down by such uncommercial conditions. 

Af cer some further discussion the amendment was withdrawn, and the 
report declared unanimously carried. 


MANX ELECTRIC RAILWAY. 


The report of the Manx Oo. for the year ended Sept. 30, 1906, to be 
submitted at the meeting on the Srd prox., shows gross receipts 
£32 638 and gross expenditure £15,349, leaving net earnings £17 289. 
After deducting debenture interest, £9,054. and adding balance 
brovght forward, £780, there is a credit balance of £9 015. After 
payment of dividend due on the preference shares there remains a 
balance of £2,205, which the directors propose should be carried 
forward. Daring the year a farther capital expenditure has taken 

laca of £5,995, from which the Company has not yet reaped the full 

nefit; whilst preference shares for £6,525 and debenture stook 
for £2 500 have been issued. A considerable amount has again been 
spent out of revanue in maintenance and renewals, and the whole line 
ia kept in good repair. The summer season in the Isle of Man has 
ehown considerable improvement over the previous year, Visitors 
have been a good deal more numeroue, and passengers carried ot 
the past 12 months totalled 501,696, as compared with 472,556 oarri 
during the previous 12 months. 


PROVINCIAL TRAMWAYS. 


The rep»it of this Company for the pe ended Sept. 50 last states 
that net revenue received from the local companies has been £23,050, 
against £24,095 last year. To this must be added amount brought 
forward (£3,496) and transfer fees (£19), together £27,565. There 
has been set aside for depreciation £7,000, and the directors now 
recommend a dividend on the ordinary shares of 4s. per share, 
making 7s. per share for the year, The balance to be carried forward 
will be 23,969, Through unforeseen difficulties in connection with 
the construction of the track and overhead work, and also in con- 
sequence of delay in the completion of the power atation plant, the 
directors regret that their expectstions that their undertaking would 
have been completed and working by electric traction in the spring 
of this year, have not been realised; the lines are, however, now 
completed, and the machinery has been ranning for some short 
time with satisfactory results, The Board of e inspections 
will be held at an early date, and upon the receipt of the 
certificate the line will be at once worked by electric traction. 
The Bill in Parliament for an extension to Privett Station and 
for power to supply electric energy to & local railway duly passed 
and received the Royal assent. In June last the directors issued a 
circular to the shareholders in order to elicit their views as to the 
desirability of writing off lost capital by reducing the nomiual value of 
the ordinary shares of the Oompany. The result was oat of 870 
shareholders, 230, representing about 31 cent, of the ordinary 
capital, signified their assent ; 105 shareholders, representing abont 14 
per cent., signified their dissent; and 535, representing about 55 per 
cent,, did not reply: The circular stated that those shareholders who 
did not reply would be assumed to assent. The directors, therefore, 
conclude that a considerable mejority of the shareholders are in favour 
of the reduction. The matter is somewhat complex, and requires that 
all the details shall be carefully worked out as, if it were duly approved 
by the shareholders, it would afcerwards have to be submitted to the 
Oourt for confirmation, The directors do not, therefore, propose to 
submit the matter upon the present occasion, but they have the 
scheme under careful consideration. 


COSTA RICA ELECTRIC LIGHT AND TRACTION. 


The report of this Oompany for the year ended June 30 last states 
that the net earnings in Oosta Rica amount to £10,159, as against 
£9,155 the previous year. Since the accounts now presented were 
made up, returns from Oosta Rica for the four succeeding months 
indicate an aversge profit of £1,040 per month, or at the rate of over 
£12 000 per annu v. A further issue of debentures to the amount of 
£5,000 was made during the year in accordance with the authority 
given at the general meetings of November, 1902, in rere of the 
balance of Mr, Keith's advances on capital acoount. The lighting 
concession under which the Oompany is working in San José was dated 
to run out on Dec. 31 next. A new concession of 50 years from 
Jan. 1l, 1906, both for lighting and tramway, has been granted 
to the Oompany by the municipality on equitable terms, subject 
to confirmation by the President of the Republic. The small 
plant at Oartago, from which а very insignificant revenue 
was derived, has been disposed of to a local enterprise, and 
the proceeds are being devoted to improvements in the San Joó 
plant. A storsge reservoir inoreasing the capacity of the Maria 
Aguilar River by 5,000 8-c. p. lamps was completed in June last, The 
tramway sab-station st Torres and the workshops have been removed 
to the head office in San José, thereby facilitating supervision and 
€ffecting economies both in time and labour. As practically all the 
power at present at the Company's disposal has been taken up, and the 
management is compelled to refuse new customers, it has become 
necessary to develop farther water power and to instel further 
machinery. Surveys have been made and estimates obtained showing 
that for a sum of £8,000 to £9,000 the lighting capacity on the 
Tiribi River can be increased from 15,000 as at present to 36,000 
8·0. p. lamps, The directors propose to make an early issue of deben- 
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tures for this purpose, and the stock and debenture holders will be 
given an opportunity of subscribing to the issue. Daring the year the 
gold premium has remained steady at about 110 per cent. The general 
manager certifies that all buildings, machinery, plant, and permanent 
way have been kept in good working order. 


NEW COMPANIES REGISTERED, 


Kamm's Zerograph Syndicate (1905) Limited, — Capital, 
£24,000. Object: to acquire the business of manufacturers of tele- 
graphic and other instruments and typewriters carried on at 27, Powell- 
street, Goswell-road, E. O., as Kamm’s Zsrogtaph Syndicate, Limited, 
to adopt an agreement with the said company and H. B. Harvey, the 
en thereof, eto. Registered office: 27, Powellgstreet, Goswell- 

$ е е 

Automatic Electric Block Signalling Co., Limited. —Oapital, 
£1,000, Object: to adopt an agreement with the Eleotric Rallwey 
Signalling Syndicate, Limited, to acquire any patents and inventions, 
and to carry on the business of electricians, engineers, suppliers of 
electricity and electrical installations and machinery for light, 


signalling, heat, motive power and other purposes, manufacturers of 


electrical apparatus, otc. Registered office; 302, Finabury-pavement, 


Macclesfield Tramways Syndicate, Limited.—Oapital, £5,000. 
Object: to acquire, construct, equip, maintain, and work railways, 
tramways, or light railways in the United Kingdom, whether worked 
by electricity or other power, and to carry on the business of railway 
and tramwey proprietors, carriers of passengers and gods, suppliers 
of electricity for power or otherwise, engineers, eto. o initial public 
issue, Tho first directors (to number not less then three nor more than 
seven) are to be appointed by the signatories, Qualification, £100. 


Liens Registered. 


Carbonite and Arborite Syndicate, L E.C.— 


f imited, London, 
Lien registered Deo, 6 for £500 44 per cent. debentures, part of 


£2,500 authorised. No trustees. 
including the uncalled capital, 
Guildford Electricity Supply Co., Limited. — Twenty-five 
thousand pound debentures created Nov. 21 and dated Nov. 30, 1905, 
have been registered. Property charged: the company’s undertaking 
a property, present and future, including uncalled capital. No 
ees, 


Oharged on all the property, 


Electolytic Alkali Co., Limited (Middlewich).—Isue on Nov. 30 
of 2500 44 per cent, first mortgage debentures, part of a series created 
July 9, 1905, ta secure £60,000. Oharged on the company’s under. 
taking and property, present and future, inoludiug uncalled capital. 
Trustees: Liverpool Mortgage Insurance Oo., Limited, 6, Oastle. 
pe Liverpool, Total amount previously issued of same series, 

[| е 

Perth Electric Tramways, Limited —Issue on Nov. 15 of £600 
debentures, part of a series created Р: с. 22, 1905, to secure 250,000, 
charged on the company's undertaking and property, present and 
future, including uncalled capital, sutject to 9300 000 first debenture 
stock. Trustees: Lord Arthur Butler, 7, Portman-equare, W., and 
J. 8. Austen, 68, Dashwood House, E.O. Total amount previously 
issued of same series, 259,000. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Caloutta.—The Corporation propose to remove their conservancy 
refuse by means of electric motor wagons. 

Pontypridd.—The Urban District Oouncil invite tenders for cable 
conduite. Tenders to the Olerk by Jan. 1. 

Cardiff —The Parks Committee invita tenders for an electric launch 
for Roath Lake, not exceeding 500. in length, to carry 40 persons. 

St. Marylebone.—The Electricity Supply Oommittee invite tenders 
for house service fuse - boxes. Tenders by Jan. 10. See advertisement. 

St. Marylebone —The E'estricity Supply Committes invite tendera 
for various stores, Tender by Jan. 10, Full particulars in advertise- 
ment columns, 

Puente Genii (Cordoba, Spain).—The Municipality require 
tenders for provision and maintenance of electric lighting for 16 years. 
Tenders by Jan. 5. 

St. Pancras.—T*nders are invited for supplying (Section A) arc 
lamp columna and credles ; (B) open-typearc lamps. Tenders by noon 
op Jan. 9, See advertisement. 

Grimsby. —The Corporation require t:nders for contracts contained 
in Specifications No. 35 59 and 45-45, for electrical plant, cables, and 
buildings. Tenders by Jan. 5, 1906. 

Paris.— The Post and Telegraph Department, 15, Rue de Grenelle, 
require tenders for four lots of rubber-insulated cables and six lote of 
copper wire and copper janction boxes. Tenders by Dec. 23. 

Leyton (Essex) —The Urban Dietiiot Oouncil invite tenders for 
the construction of nine miles of double tramway track, and for all 
matsrials connented therewith. Tenders by 7 p.m. on Jan. 8. 

Croydon.—The Guardians invite tenders for the installation of 
electric fire.alarms at the infirmary. Tenders to Mr. H. List, clerk, 
Union Offices, Mayday-road, Thornton Heath, by 4 p.m, on Jan, 8. 


Madrid.—The Public Worke Department require tenders for a 
concession to conatruct and work an electric tramway between Santander 
and Astillero. Guarantee, 8,195 pesetas. Tenders by Jan. 30, 1906, 


Gravesend.—The engineer has been authorise1 to forward specifias- 
tions to a number of firma asking for tendera for economisers to be 
submitted to the town clerk s> as to be available for committee during 
January next, 

Manchester.—Tonders are invited for laying underground telephone 
pipes, with cther appurtenant works. Tenders to the Obairmau of 
the Special Committee re Telephones, City Surveyor's Office, by 
10 a.m. on Jan. 2. 

Launceston (Tasmania).—Tenders are invited for the supply of 
500 or more electric meters and for maximum demand indicators, 
Tenders to Mr, C. W. Rocher, town clerk, Town Hall, Launceston, 
Tasmania, by 12 noon on Jan. 16. 

Sofia (Bulgaria). —Tenders are invited for the electric lighting of 
the Government Cadet School. Tenders by Jan. 19. Offers must be 
addrersed in the Bulgarian language and be accompanied by a depesit 
of 5 per cent. of the amount of the tender. 


Spain.—The Gaceta de Madrid contains a notice inviting tenders, 
which will be opened at noon on Jan, 50 at the Directorate-General of 
Publio Works, Madrid, for the concession cf an electric tramway 
between Santander and Astillero. A deposit of about £208 is required 
to qualify any tender. 

Brussels.—Tenders are required for the electric lighting of the 
marine hospital. Oonditions msy be obtained from the Secró'aire 

énéral de l'administration des hospices et secours de la ville de 
ruxelles, Boulevard du Jardin botanique, hôpital St. Jean, B: ussels, 
Tenders by Jan. 5, 1906. 

Castlerea.—The Rural D's'rict Oouncil invite tenders for the oon. 
struction of works for lighting the town of Ballaghaderreen : (1) 
builders’ work; (2) hydraulic turbine plant; (3) electrical work. 
Specifications aud particularis may be had from Mr. O. Mulvany, 
M. I. O. E., Engineer’a Office, Athlone, on psyment of £1 эв a deposit, 
returnable after receipt of bona fide tender, Tenders by Deo. 28. 


Southport.—Tenders are to be obtained by the Town Council for 
the supply of a battery of accumulators and a booster to be worked in 
connection with the traction sets; a shaping machine is to be pur- 
chastd for the workshop; and the electrical engineer has been 
instructed to rewind the field magnets of three alternstors as soon as 
convenient, and to provide an atmospheric exhaust to the No, 3 


traction set, 
RESULTS OF TENDERS. 


Croydon.—The Council have a oepted the tender of the Briti h 
Thomson-Houston Comp any, at £1,450, for а three-machine motor- 
generator, 

Wesaton-Super-Mare —The Urban District Oouncil have sg ed t» 
let the National Telephone Оо. ins:all certain fire-alarms оп a seven 
years' agreement, at £42 per annum. 


Howrah.—The Agent of the E I.R. has acsepted the tender of 
T. E. Thomrs п ana Oo., of Ca lou tba, for the aupply of the eleotric:l 
equipment of Howrah new station with fans and lights at a 30st of 
ab-ut Ве 20,000. — Indian Engineering. 

Condensing Plant —The Haste Pump Oo., Orown-buildinga, Old 
Broad-street, London, E.O., hava received orders from the War Offic» 
for three seta of surface-condensicg plant of the counter eu- rent type, 
inclading Edwa'd: patent air pumps; also separate contract for а 
large direct-acting steam pumping engine. 

London.—The London Oounty Oouacil have rece:ved the following 
tenders for supply, delivery, and erection of steelwork. required in сор. 
nection with the second portion of the Greenwich eleotrieity generating 
station : 


E. C. and J. O. Keay, Birmingham” ....... 22 .— ems ea £46,490 7 10 
Olayton, Son, and 65. Leeds. —— —.— 47.785 11 2 
J. West wood and On., London FF 49.451 5 6 
BreitL waite and Kirk, West Bromwich... 2. 50,875 1 10 
Thames Irouworks, Shipbuildiog, and Eogineering Oo., 

London nn V ĩᷣͤò жайла - ОО, V.: 6: “1 
Redpath, Brown, and Oo., London... . 64600 4 8 
Head, Wrightson, and Oo., Thorraby-on-Tees......... 54,918 6 2 
J. Butler and Oo. s Trustees, Lo eds. 2. . 67,897 7 7 


* Recommended for acceptance. 

The eff ;r of J. Mowlem and Oo. to ехеоп'е for а sam of £20,872 the 
roadwork and platelayiog in oonreotion with the recopatruotion of the 
exiting tramways in Vauxhall Brid ze road, bet төеп Victoria Station 
and Vauxhall Bridge, for the ucderground conduit sy-t:m of eleotrio 
traction, hss been accepted. The British Westinghouse E'eotric and 
Manufacturing Oo. will be allowed to sublet to the underm:ntioned 
firms (or to tuch other persone or firms as mey be approved by the 
Oc uncil’s chief officer of tramways) the following portions of the work 
incladed in the compapy’s contract for 1“ o supply of 51 tramoar trucks 
and eleotricsl equipments —namely : (1) the manufac:ure of the tracks 
to Mountain aud Gibson, of Bury, and (2) to A. Reyrolle and Oo., of 
Hebburn-cn-Tyne, for the manufaotu:e of the plugs for car ploughs, 


Loweatoft.—The Town Council have adopted the recommendation 
of the Joint Tramways and Е есітіо Committee respectiog the cherge 
made for current supplied to the tramways undertaking, which was to 
the «ffact that the Electric Lighting Committee should return the 
equivalent of 11. per unit for all electricity used for tramway purposes 
for the year ended Sept, 30, 1905, and for the year ending Sept. 50, 


2508, current for tramway purposes should be[oharged at 244, per 
nit, | | 
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BUSINESS NOTES. 


TRACTION. 


Dumbarton, —The Town Oouncil have formally agreed to petition 
against the Dumbarton Tramways Order. 

Mansfield.—The Board of Trade inspection of the new route from 
Mansfield to Sutton-in- Ashfield was fixed for the 19th inst. 

Luton.—At the next meeting of the Oouncil the report of the 
Tramways Committee with regard to the trams will be presented. 

Lambeth.—A town's meeting, recently held, passed a resolution in 
favour of the London County Council providing tramway services 
over the bridges. 

. Torquay.—The first section of the tramlines, over а mile in length, 
is almost completed. No more roadway will be opened until after the 
Christmas holidays. 

Bexley.—The District Council are about to confer with the Dartford 
Urban District Council in respect of granting the latter running powers 
over part of the Bexley system. — 

Folkestone —The resolution of the General Purposes Committee 
that the Tramways Sub-Committee be limited to nine members has 
been confirmed by the Council. 

Kingston-on-Thames.—The Board of Guardians have agreed to 
give up Aft. of their workhouse frontage, about 60016, in length, to 
enable the tramway company to widen their track. 

Liverpool.—A deputation has waited upon the Oouncil urging 
them to provide a line of trams along Edge-lane. As an alternative 
proposa! the deputation urged the inauguration of a service of motor 

uses. 


Wembley.—The question of the Middlesex County Council’s tram- 
way scheme was again considered by the Council at their meeting 
"ens Ie but discussion was postponed pending the receipt of farther 
information, 


Hampton (Surrey)—The Council have resolved to appoint a 
deputation to confer with the London United Tramways Co. and the 
Board of Trade relative to the proposed widening of High.street for 
tramway purposes, 


Glasgow.—The Town Council had before them st their last meeting 
a proposal for the increase in distances of 4d. fares, In opposition to 
the proposai it was pointed out that to do so would cost about £129,000. 
The proposal was defeated, 

Stalybridge.—At the monthly meeting оѓ the Town Oouncil last 
week allusion was made to the faulty vontilation of the Joint Board’s 
electric cars, The chairman of the committee undertook to bring the 
matter before the notice of the Board. 

Leicester.—The annval supper and concert in connection with the 
соро Tramways Employé?’ Sick Benefit Society was held last 
week, and was attended by the tramways manager (Mr. A. F. Lucas) 
and prominent members of the Tramways Committee. 


Poole.—The Railways Committee report that plans were prepared 
and approved by them for the extension of railway through Pa: ketone. 
Various street widenings have been proposed with a view to improving 
the service, and a new tramway shelter will be ereeted. 


Newport.—The Electricity and Tramways Committee have decided 
to make a little improvement in the position of men who are partiall 
employed as drivers on the trama or in the oar-sheds, and they will 
present a recommendation to that effect to the Corporation. 

Rotterdam .— Electricity as а motive power for tramcars was used 
for the first time in Rottercam on Sept. 19, when the motive power of 
the tramline Honingerdyk-Parklaan was changed. The line runs 
through Rotterdam from east to west, and is 3'22 miles long. 


Metropolitan Railway.— The extension of the Baker. street Station 
neceseitated the demolition of a house once occupied by Mrs. Siddons. 
The railway company have allowed s commemoration tablet to be 
placed by the London Oounty Council on their new buildin ge 

Norwich,—The General Purposes Committee have reported that the 
conveyance to the Corporation of the site at Orford-place in connection 
with the trams has been completed, and recommended that it be 
referred to the City Committee to devise a scheme for the utilisstion 
of the si'e. The recommendation was adopted by the Council. 

Grangemouth.—It was reported by the Law and Parliamentary 
Committee at the Town Council meeting that they had had a con. 
ference with representatives of the tramways company to discuss 
varicus questions arising out of the proposed construction of tramways. 
е company have promised to forward an advance copy of the draft 
order. 

Rochdale.—A meeting of the Rochdale Tramways Committee was 
held last week to consider the agreement between the R-chdale and 
Hey wcod Town Councils in connection with the running of the tram- 
ways. A sub-committee of three was appointed with power to settle 
the matter. When theegreement ie signed, Rochdale will have running 
powers to Heywood. 


St, Marylebone.—The Council have passed a resolution in favour of 
the proposed extension of the London County Oouncil South London 
tramway system over the Thames and along the Thames Embankment 
as a help towards the improvement of the traffic of London, subject 
to the wideniog of Blackfriars Bridge or the erection of & new bridge, 
as required by the House of Commons. 

West Ham,—The chairman of the Electric Light and Tramways 
Oommittee of the West Ham Corporation replies in the local Press to 
some criticisms made at a public meeting respecting the finance of the 
tramways, He denies that the £7,000 grant to the rates was deriv- 
able entirely from horse oars, and points out tha the summer receipts 


for 1905 were a diatinct improvement on the satisfactory receipts for 
the summer of 1904, 


Johnstone,—Repressntations have been repeatedly made by the 
Council to induce the tramway company to continue the tramway line 
from the present terminus to the boundary of the burgh, which is at 
least half а mile in length. The officials have expressed their desire 
to meet the wishes of the Council as far as possible, and we under- 
stand they were quite willing to construct a single line from the Oroes 
at Johnstone to the burgh boundary. 

Camberwell.—The London Oounty Oouncil have informed the 
Borough Council that, as it does not appear that it will be practicable 
to use any portion of the London, Oamberweil, and Dulwich tramway 
lines, the Highways Committee propose to recommend the formal 
abandonment of the lines, but before doing so they ask whether the 
Borough Council will be prepared to carry out the work of removal 
subject to the Borough Council retaining all the materials removed. 


Hythe.—The Town Oouncil have held another meeting for the 
purpose of interviewing representatives of the two companies com- 
peting for the Boring of securing the righte to run the trams between 
Folkestone and Hythe. After a lengthy deliberation the matter was 
deferred. A public meeting of the ratepayers favoured the National 
Electric Oonstruction Oo.'s scheme, which took its lines through the 
High.street, and another line along the sea-front, Mr. Sellon in his 
scheme opened up a new route through Hythe on to Dymchurch and 
Romney. 

Oxford,—The amended Bill to enable the Corporation of Oxford to 
work and construot tramways was considered by the Council last 
week, and the geal affixed thereto. The Town Olerk explained that 
the important financial clause had now the figures inserted in it which 
were not in the draft Bill, as follows: (a) for and in respect of the 
reconstruction and construction of tramways as authorised by the Act, 
the sum of £76,228 ; (b) for and in respect of the purposes of electric 
equipment and other incidental ex in connection with the tram- 
ways, the sum of £39,557; (c) for lands authorised to be purchased 
aud buildings to be erected, the sum of £17,950 —making altogether 
£182,855. Various other minor alterations were made. 


Plymouth.—The new section to Pennycomequick has resulted in a 
failure. For the four weeks ended Deo. 9 the receipts per car mile 
averaged 4 °154,, or about half the cost of working. It has been decided 
to withdraw the large cars in use to Pennycomequick and substitute 
demi cars. Being much amaller than the ordinary cars, the demi cars 
consume less current and are worked by one man, who acte both as 
driver and conductor. The Tramways Committee have decided to 
recommend the Oorporation to discontinue the Union.street service. 
In connection with the proposed electrification of the West Hoe 
section, the committee are of opinion that the present was not an 
opportune time to incur so large a capital expenditure as would be 
involved, and have decided to make no change for the present. 


Light Railway.—The order made by the Light Railway Commis- 
sioners, and modified and confirmed by the Board of Trade, authorising 
the construction of a light railway from Hope Station (Midland Railway 
Oo.'s Dore and Chinley branch) to Bradwell and Castleton, has been 
issued. The line is to be nearly three miles in length, and is to be 
constructed on a gauge of Aft. 8Jin., the motive power being steam, 
electricity, or such other as the Board of Trade may approve. If the 
railway is not completed within five years, the powere granted to the 
company will lapse, except as to the part then completed. The speed 
is not to be more than 25 miles an hour, and at certain points 10 miles 
an hour. The maximum charges for passenger traffic are to be 3d., 8d., 
and 1d. per mile for first, aecond, and third classes respectively. 


Paris.—The navvies and labourers who are employed on the Metro- 


politan Underground Railway are up in arms against the contractor 
and . of the underground line, whom they openly cco o 
purposely botching or of inadequately completing the tunnels, thereb 
endangecing the public safety. They tried to force their way into the 
chamber where the municipal councillors were holding a meeting the 
other day. The councillors have adopted a motion calling on the Prefect 
of the Seine to see that all the specifications and conditions of the 
contract for the construction of the underground line were strictly 
carried out. Furthermore, the prefect is to be pressed to establish 
responsibilities for any ahortcomings in the work of the underground 
line, and to deal rigorously with persons not carrying out in a proper 
manner the conditions of the contract. 

Portamouth.—At the last meeting of the Town Council, a report 
was presented by the Tramways Committee recommending the pro- 
vision of additional plant for working the tramways, In consequence 
of the increase of car mileage run, the reserve plant has had to be 
utilised for daily operation of the system, The committee recommend 
the immediate installation of sufficient plant to acb as proper reserve. 
Sixteen extra cars are required to be operated on the existing lines to 
deal with the summer traffio. The additional plant will be capsble of 
operating an additional 25 cars should avy extension be decided upon 
by the Oouncil. The estimated cost of the work is as follows : engine, 
generator, boiler, feed pumps, economiser, condensing plant, altera. 
tions and additions to switchboard, sinking well, laying negative return 
feeder, and providing 16 double-decked cars, £29,800. The proposals 
were adopted by the Oouncil. 

Dundee.—The Board of Trade inspection of the Dundee and 
Monifieth route was carried out last week, and everything worked 
smoothly and to the satisfaction of the inspector. The question of 
extending the lines down Union-street to Tay Bridge Station was 
introduced at the last meet/ng of the Tramways Oommit'e», Further 
improvements on the system, the desirablenees of which was urged, 
were the doubling of the line at val ious poi ate, notably at Ohe-ryfield 
and at Tay-street. The committee deferred consideration till a future 
meeting. Ooncerning the proposed extension along Arbroath-road to 
the city boundary, it was suggested that the work should be carried on 
by Corporation employés, The borough engineer and the aig ah 
manager were instructed to prepare specifications for the work of the 
permanent way, and the electrical engineer concerning the overhead 
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equipment. The manager was authorised to put additional cars on the 
Oonstitution-road and Perth road sections to meet the requirements of 
an increased service, 

. Bury.—A special meeting of the Town Oouncil was recently held, 
at which a motion was carried authorising the promotion of a Bill in 
the next session of Parliament. The Bill provides for an extension of 
the system along various sections, It was urged by Colonel Hell, the 
proposer of the motion, that the earnings would amount to 94d. per 
саг mile, which was sufficient to meet all expenses. 16 was also stated 
that the tramways undertaking was improving, and it was hoped that 
the Oouncil would be able to go in for powers to link up with Bolton. 
Referring to the proposed extension of the oar-shed, Colonel Hall 
remarked that whether they extended the car-shed or not they would 
have to provide a series of workrooms in which to carry out repairs 
and do other work. The cost for that would be £4,400. If they 
extended the car-shed over about one-third of the vacant land they 
now had, they would provide accommodation for 27 small cars and 
18 large ones, and the inclusive cost of that and the workshops would 
be about 28,451, As to the workshops, the committee had decided to 
provide those. 

Ilford.—We have received a statement of accounts of the tramways 
fund of the Urban District Counoil for year ended March 31, 1905, 
from which we see that the gross revenue amounted to about £23,574 
(or 10:09d, per car mile), against a total expenditure of £14,288 (or 
6°12d. per car mile), leaving а balance of £9,286, which is equivalent 
to an average of 5'97d. per car mile. The bulk of the income (about 
£22,719) was derived from the sale of car tickets, while the chief items 
of expenditure were made up as follows: traffic expenses, £6,892 ; 
general expenses, £1,888; maintenance, £1,825; power expenses, 
£5,629. Interest on mortgage debt to the extent of £4,419 was paid 
during the year, together with £3,098 as instalments of principal of 
money borrowed. The total track milesge isover 11 miles ; thenumber 
of car miles covered during the year was 560,971, over which 5,584,901 
passengers were carried at an expense of 580,605 units, which, per car 
mile was 1'03 unite. The number of cars in stock is 22, and the 
average in use per 144-hour day was 14. The aversge fare per car 
mile was °744,, and that per passenger 99d. The number of passengers 
per car mile averaged 9:95, and the number of journeys per head of 
the population was 5:93. 

Huddersfield. —The motormen and conductors of the Huddersfield 
tramways heve handed in their notices to cease work unless certain 


alleged grievanoes of which they complain are remedied. The chief of 


these appear to be suspensions and dismissals without sufficient cause. 
Further, the men state that for six months they have been trying to 
got alterations made in the rules relating to the use of the brakes, but 

ave not been able to get an interview with the committee. A atrike 
was, however, averted, and representatives of the men’s union have 
been asked to meet representatives of the Oouncil. The Corporation 
on Wednesday considered recommendations of the Tramways Com- 
mittee to agree to transfer to the National Electric Construction Oo. 
the powers of the Corporation to construct so much of the tramway 
from Halifax to Huddersfield as lies without the borough of Huddera- 
field, or such of those powers as are necessary for the promoters, The 
following conditions govern the transfer: the company to pay the 
Corporation the costs (£855. 6s.) incurred in obtaining the powers for 
the Brighouse and Rastrick line, to satisfy the Oorporation of their 
intention to construct the tramway within a reasonable time after the 
company obtain powers, and to execute an agreement accordingly. 
The General Purposes Committee, having considered these resolutions, 
recommend that the Corporation sgree (subject to approval of the 
Board of Trade and all necessary suthorities) to grant running powers 
to the promoters, on terms satisfactory to the Oorporation, over the 
line of the Corporation between Ashbrow and the centre of the town. 
The Tramwsys Committee had previously decided that they could not 
see their way to agree to grant running powers. 

Wandsworth. —On the subject of the proposed continustion of the 
tramway from the present terminus in Streatham High-road to the 
county boundary at Nurbury, the Improvements Oommittee of 
the London Oounty Council atete that, after careful review of all the 
facte, they adhere to the opinion that the scheme now suggeeted for 
widening the thoroughfare is preferable to the one proposed in 1902, 
aud that they do not see their way to advise the County Council to depart 
from its decision, They asked that the matter may be again con- 
sidered by the Council with the view to its agreeing to consent to the 
construotion of the proposed tramway, and to contribute one-third of 
the net coat of the improvement shown on the plan accompanying the 
letter from the County Oouncil on July 51 lust. The General Purposes 
Committee, however, recommend the Borough Oouncil to adhere to its 
resolution objecting to the scheme of the London Oounty Oouncil. 
The Streatham Tradesmen’s Association have forwarded a letter to the 
Borough Oouncil expressing a hope that they will persist in their objeo- 
tion to the London Oounty Council's proposed diversion. In connection 
with the London Oounty Oouncil's proposed construction of а tramway 
from Olapham to Lavender-hill, the Highways Committee of the 
Borough Oouncil have recommended that the County Oouncil be 
informed that they would be prepared to consent to the introduction 
of the proposed Bill upon the couditions that the London Oounty 
Council psve with wood the whole width of the carriageway of 
the part of North-side, Clapham Oommon, in which the tramway 
would be laid; that they construct a surface-water sewer along 
Long-road, of which the Borough Oouncil would pay one-third of the 
co8£; and that they reconstruct as a double line and electrify 
the existing tramways from the junction of Oedars-road and Lavender- 
hill to East- Hill, Wandsworth, as soon as possible. 

London County Council.—The Highways Committee recommend 
that the tender, amounting to £46,490, of Messrs. E. О. and G. Keay 
for the erection of steelwork for the second portion of the Greenwich 
generating station be accepted. The Highways Oommittee ask for a 
vote of £3,660 with which to commence the tramway subway service, 


Parton by electricity. 


beginning with a four-minute service of cars. The same committee 
recommended that the offer of J. Mowlem and Oo. to execute for a 
sum of £20 872 the roadwork and platelaying in connection with the 
reconstruction of the existing tramwaysin Vauxhall Bridge-road, between 
Viotoria Station and Vauxhall Bridge, for the underground conduit 
system of electric traction, be accepted. 
recommended that the British Westinghouse Electric and Manu- 
facturing Co. be allowed to sublet to the undermentioned firms (or to 
euch other persons or firms as may be approved by the Council's chief 


The committee further 


officer of tramways) the following portions of the work included in the 
company’s contract for the supply of 34 tramcar trucks and electrical 
equipments-—namely: (1) the manufacture of the trucke to Messrs, 

ountain and Gibson, of Bury, and (2) to Messrs. A. Reyrolle and Oo., 
of Hebburn-on-Tyne, for the manufacture of the plugs for car ploughs. 
The Council have adopted the recommendation of the Highways Com- 
mittee for tke expenditure of capital sums of £186 000 to cover the 
cost of the erection of the second portion of the Greenwich electricity 
generating station and sub-station, and of £260,500 for the provision 
of the plant, machinery, aud other equipment of the station. Oolonel 
Yorke, on behalf of the Board of Trade, has inspected the length cf 
tramway which has been constructed from the Highgate Archway t» 
the Archway Tavern, to link up the systems of the Middlesex and 
London Oounty Councils. Sir Francis Oory-Wright, chairman of the 
Highways Committee of the first.mentioned, was also present. This 
short length has been made by the latter on the overhead electric 
system, but, until their own lines have been electrified, will be leased 
to the Metropolitan Electric Company, and worked by them in con. 
tinuation of the route from Whetstone t» the Archway, which they 
already lease from Middlesex. The new line opens for public traffic 
this morning. At Greenwich on Wednesday, R. Orsker, a Londou 
County Council tramoar driver, was summoned for exceeding the speed 
of 12 miles an hour between Canal Bridge and the Greenwich borough 
boundary. Tho defendant ssid he had been driving only a fortnight 
and did not know the speed at which he was travelling. The m:gie- 
trate ssid the rate of speed was dangerous, and fined the defendant 
£5 and 2s, costs. 


LIGHTING AND GENERAL. 


Street, — Plans for the proposed telephone poles, eto., in the district 
have been approved. 

Rathdown,—The Gusrdisna have decided to light the workhouse, 
etc., by electricity at a cost of £2,800, 

Lewisham.—The Postmaster-General has obtained permission to lay 
underground telegraph lines along Stanatead-road. 

Llanelly.—An inquiry is to be held into the application of the 
Town Oounocil for а loan in connection with the electric lighting. 

Worthing.—The Council have now decided to raise a loan for 
electricity extensions, sanction to which has already been obtained. 

Pontypridd.—Tenders are required for the construction of a 
reservoir for the purpose of condensing works for the electric generating 
station. 

Salford.— We understand that the Corporation's offer for lighting 
a number of streetsin Prestwich is being favourably considered by the 
Urban District Council, 

Glasgow.— We noted lss week the proposal to borrow £240,000 for 
electric plant, and it is estimated that an additional £35,000 will be 
required for mains and buildings. 

Christmas Cards.— We are pleased to acknowledge receipt of 
illuetrated greetings from the engineer and ste ff of the electricity 
department of the Leek Urban District Oouncil. 

Brent.—The Parish Council have unanimously sgreed to accept the 
Poatmaster-General’s terms to establish a call office at Brent Post Office 
in connection with the trunk telephone system. 

Beverley.—The application of the Town Oouncil to the Board of 
Trade for permission to let the electric lighting order stand good until 
ce аш fide application was made for its revocation has been 
re LJ 

Whitehaven.—The Lowca Engiueering Оо. are contemplating an 
extension of plant which might include a scheme for the lighting of 
The matter bas been referred to the Parochial 
Committee. 

Calcutta Electric Supply Co. —The number of units delivered to 
consumers during the four weeks ended Nov. 21, 1905, were 263 852 
comparei with 176,897 units in the corresponding four weeks of the 
preceding year, 

Portamouth.—The consttustion of an inlet in the sea-wall at the 
tidal basin of Portsmouth Dockyard for the pipes that are to convey 
the sea-water to the condensers at the new electric power station has 
been completed. 

National Electrical Manufacturers’ Association. —At a meet- 
ing of conduit tube manufacturers on Dec, 18 it was decided, owing to 
the rise in the price of raw material, to raise prices 6 per cent. on the 
net as from Deo. 20. 

Chichester. —We understind that the provisional order for electric 
light hes been transferred to Mr. Boot, electrical engineer of Tunbridge 
Wells, who is to pay the Council £500 for the transfer, and to proceed 
with the formation of a company at onoe. 

London County Counoil .—On Tuesday it was agreed to lend the 
Fulhsm Council £25,000 for electric lighting purposes, Sanction was 
also given to the borrowing by the Stoke Newington Borough Council 
of £18,020 and £5,800 for provision of а dust destrustor, 

South Metropolitan Electric Light and Power Co.—The final 
instalment upon the ordinary and preference shares and debenture 
stock, issued under the circular dated June 23, 1905, falls due on the 
1st prox., and the notices have been sent to the shareholders, 
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Bridgend — Aro lampe are coming into ute here for the lighting of 
shop fronts, the current for which will be charged at the rate of 31. 
per unit. А reduction ів being mae to all consumers from 441, to 
411. per unit and 4d. per unit to all consumers of over 200 units per 
quarter, 

On the Telephone — Messrs, Johnson and Phillips, O d Oherlton, 
info:m us that they have arraoged a n«w te'ephone system with the 
Ganeral Post Offioe to their works at Old Obarlton. The telephone 
number is 75 Oent-al, and they bave three direct lines from the 
London exchange. . 

Christmas Souvenir.—W. T. Glover and Oo., Trafford Park. are 
issuing а novel pipe cleaner, with wings inscribed ''Glover's Oables,” 
and they draw attent’on to the fect by а card ic s wibed as follows: 
We trust that (with pipe free from nicotine stinge) you'll notice the 
mesesge displayed on the wings.” 


Methven.—The National Telephone Оо, are abont to open a tele. 
phone office here, It is understood that communication will to given 
through an exchange office with О i«ff, Perth, Boone, Bridge of Earn, 
e, and that a farther extension will be made to Glenslmond Oollege, 
Logiealmond, and K'paey through the Glen of D.umtochty. 


Stoke-on-Trent.—The electrical engineer in his monthly report 
states that at the end of last month the works were supplying 158 
consumere, representing a total of 10,558 8 o. p. lamps. The negotia. 
tions between the electrical engineer and Mr. Tabbinor for a supply of 
electricity to houses in Shelton New-road have been completed, 


Biackpool.—The E'ectricity Committee recommend th it applics- 
tion be made for sanction to the borrowing of Ed 000. :epayable in 
30 years, for cables, transformers. and other materials for extensions 
of the (leotricity mains in Rvikes-road, Whitegate-drive, Raik es- 
parade, Palatine-road, Bloomfield-road, and for main extensions for 
new proepective consumers, 

Newoastle,—The Watch Commit'ee have issued their report upon 
the proposal that certain st-eets in the city be lighted by electricity. 
The committee, sfcer considering the merits of gas v electricity, recom- 
mond that the City Council apply for a loan of £4 500 to defray the 
neces‘ary capital expenditure for lighting the proposed streets by 180 
electric lamps of 700 c.p. each. 

Coventry.— Application is to be made for sanction to the borrowing 
of a fuctber 25 070 for the purchssa of electric motors to be let out on 
hire. Alderman West, chairman of the Electric Light Committee, on 
Tuesday bowed that a p-evious investment of £7,000 for similar pur- 
poses ія earning about 12 рег cert, interest by the hire of the motors, 
while the interest and sinking fund ex) enses rej r.sented а charge cf 
only 6 per cent. 

Telephones to the Continent.—The Chambers of Commeroe 
A:sociation, recently addi e sed а Jester to the Postmaster-General on 
the su! jsot of telephonic communication with the Continent. A reply 
has been received stating that no defiait» information was available as 
to the limits of distance by s a id land over which telephonic con. 
versation could t.ke place, and that the limit had to be determined by 
practical experiment in each cgse. 


.Grimsby.—At the last meeting of the Grimsby Ohamber of Com- 
merce and Shipping it was resolved to again spproach the Postma: t r- 
General to endeavour t» obtain an all-day and all-night telegra; h 
tervios for Grimsby. The secretary was instructed to inquire ipto the 
telephone service at Grimsby, and to urge that an eitra trunk line 
should be put on to Hull, as members бод the Jine so oconpied that а 
great deal of time is lost in endeavcuring to get through to Hull. 


Brighton. —At Fridsy's meeting the Telephone Committee received 
a report from their engineer and mans g r stating that the whole of the 
authorised capital of the department hid been expended, and recom- 
mending that application be mede for action to borrow a sum of 
22 000 for connecting vew tub oribers on to existing spare plant, 

nding the settlement of the negotiations now in prrgress with the 

ost Office. The committee sgreed to recommend that the Council 
should spply for the loan. 

St. Panoras,—The Borough Oouncil propose to apply to the 
London County Oouncil for sanction to a loan of £19,150 for electric 
lighting purposes as follows: for purchsse of leasehold interests in 
108 and 112, Great Collegs-etreet, 21.700 ; for extensions of mains, 
services, etc., from April 1 to Sept. 30, 1905, £6,124 ; for extensions 
of maine, services, et», from Ost. 1 to Nov. 30, 1905, £1,783; for 
farther ex tensions of mirs and servicia. feeding and supply mains in 
Cumberland Market district, eto., £2 545. 


Hipperholme.— A circular is being pos'ed throughout the district 
calling upon all ratepsyere willing to take the eloctric light t» give 
notioe thereof at the Council offices as early as poesible, Mr. T. J. 
Constantine, in propo ing the adoption of the minutes of the com- 
mittee, said they wanted to hear the voice of the ratepayers on the 
question of introduciog electricity. It would mean an expenditare 
of £300), and to meet that outlay it would be necessary to sell 
DM units at 5d. per unit, which worked out at £200 for interest, 
ө 


Removal.—The Private Wire and Telephone Iostallation Oo, have 
acquired premises at 78, Q 1een-streət, Oheapside E. J., where they 
he ve extensive showrooms well equip with every kind of electric 
fittings, and facilities for charging aud repairing so»umulators, which 
will be appreciated by many motoring men who daily go to the city. 
I: is now close on 18 years since thie company commenced its opera- 
tions, and owing to the inorease in ita business it has been compelled 
to remove to the City from Palmer-street, Westminster, where its offices 
have been for so long. | 

Walsall —The last report states that the cota] nombar of consumers 
supplied on Nov. 30 last was 441. Daring the past month the total 
units generated at the station was 174,679. The total output from 
the main generators was 169,171 unite, The total units from the 


transformers was 151,782 (estimated). The total units registered on 
the meters was 122 655. The machinery was run for 715 hours. The 
wages paid amounted to 2152 А request of the Tramways Committee 
that the charge for current supplied for tramway purposes should te 
reduced from 14d. to 144. per unit has been declined. 


Beckenham, — The Urban District Oouncil have adopted the 
recommendation of the Elestric Lighting and Tramwsy Committee to 
the ff ot that Mr. Angell be asked t» continue his honorary services 
as adv any engineer fora fe iod «f six months dating from Nov. 22 
last, but that Mr. Tapper, the resident engineer, be direstly respon- 
sible to the Council for the running and condition of the station and 
undertaking. The following sul j ots will come under the considera- 
tion of the committ.e at an early date—vz: free wiring to new 
houses, hire of motors, aro lamps, eto., d ff, rential system of charge. 


London Gazetto.—The partnership between G. H. Sariven and 
H. G. King, carryir g on business as electrical and oor sulting engineers 
and dealers in patente at Oraven House, Kingsway, Holborn, London, 
has ben ditaolved by mutual consent. А first and final dividend of 
2s. 831. in the E has been deolared in the estate of F. Shaw, electrical 
contractor, H:sile.rosd, Kingston - on- Hull. A receiving order has 
been made out on debtor's petition in the estate of J. R. Oharnock, 
electrical engine:r, stc., Stonegate-rosd, Leeds. The first meeting will 
be held at the offi nal receiver's о ов, 22, Park- row, Leeds, at 
12.30 p.m., Deo. 29. 


Paddington. —The Finance Committee of the Borough Oouncil are 
of opinion that the f.llowing figures, at which the undermentioned 
municipal electric undertakinga were assessed for rateab'e purposes in 
the recent quinquenvial valaation, are inadequate: Bermondsey, 
£1,796 ; Fulham. 29,452; Hackney, £5 430; Hammersmith, £6,500; 
Hampstead. £13 000; I«iogt»n, 24,666; Poplar. 25,760 ; Bt. Pancras, 
£6 621; Shoreditch, £4628; Stepney, £4,253; and Woolwich, 
£2 620. The committee recommend that the London Oounty Oouncil's 
attention be directed to these valustions of electric mains and gene- 
rating stations. with a view to such assessments being made more in 
a»cordance with the real values.“ 

Lowestoft,—The reilent engineer in his las? report etates that 
duriog the month two new consumers had besu connected to the mains, 
representing 252 8.c.p. lamps. There are now connected to the mains 
650 consumers, representing 52 668 8 c.p. lamp» At а resent joint 
mee tir g of the Tramways and Electric Lighting Committees the 
question of the charge made for current supplied to the tramways 
undertaking was considered, and it was resolved that, in the opinion 
of this j int committee, the Electric Lighting Oommittee should 
return the equivalent cf 11. per unit for all eleotricity used for tram- 
way purposes for the year ending Sept. 30, 1905, and that for the year 
ending Sept. 30, 19:6, current for tramway purposes should be charged 
at 23 1. per ur it. The Electric Lighting Committee have agreed to 
the proposal, 

Cardiff. —The National Telephone Oo. have arked for consent to 
place their wins underground. They are prepared to take the work 
in hend at once, and when completed the city would derive au income 
of about £450 per annum. A special committee has been appointed to 
deal with the matter, Mr, Arthur Ellis, the eleotrioal engir eer, ia 
bis last monthly report to the Electrical and Lightiog Committee 
stated that there were 1 209 consumers connected, with a total 
equivalent of 144,383 lamps of 8 с.р. The total at the corresponding 
period of last year was 118,950, showing an incresee of 21 per cent, in 
the total connections. The estimated revenue for the month жаз £664 
revenue for etreet-lighting and £3,161 private supply, making а total 
of 25.826. The estimated revenue for the corresponding month of last 
year was £5,554, showiog aa inorease of 18 per cent. 


Awards.—We are infurmed that the highest award for mechanical 
stokers for industrial boilers, consisting of the only silver medal, has 
been accorded to Ed. Bennis and Oo., Little Hulton, Bolton, by the 
Smoke Abatement Society for their mechanical stoker and eelf- 
cleaning compressed air furnace, which has obtained such splendid 
results over hand firing, and also over every other type of machine 
stoker in leading boiler-houses all over the country. Messrs. Bennis 
obtained at the above-men'ioned exhibition a bronze medal for their 
new chain grate (Bennis-Miller.Bennett patent), of whish a very fine 
model was shown, the feature of the light load damper di«t/nguishing 
the chain grate evoking special interest on the part of the jadges. 
To сапу cff the two highest awsrds for two dittinct types of stokers 
is an honour in the receipt of which Messrs, Ei, Bennie and Oo, may 
well feel gra‘ified. 

York —We learn from the Yorkshire Herald that a serious acvident 
hes occurred at the Corporation Electricity Worka, Fos; Islande, York, 
whereby an erg'ne driving one of the two principal dynamos for 
suppljiog electis light end power to the city was considerably 
damsged. There a:e at the works eight dynamos—four small, two 
medium, and two large, The last-named have been recently erected, 
and are very power fal. Owing to а small drain pipe of the engine 
driving one of the newest dynamos becoming blocked, water accumu- 
lated in the low-pressure cylinder. The engine wa: being started 
for the purpose of lighting the city, but the strain caused by the 
obstruction was such that the oylinder was much damaged, and the 
dynamo was thus put ont of action. The lighting of the city 
was, however, not mush interfered with, for ample provision had 
brea made for stand-by plant. The other larg: dynamo was set in 
motion in а short time, and there is no reason to fear that the supply 
of electric light ia the city will be affected. The grest s‘rain of the 
sudden stoppage dislocated portions of the machinery, and s»me paris 
which fell smashed some of the iron steps attached to the machinery. 
Fortunately, no perton was near at the tim», Tho makers of the 
machinery have been communicated with, and meautime some repairs 
have been carried out, but the dynamo is not yet in use, and will not 
be ready for some time. The members of the Electricity Committee 
have inspected the damage, which, it iq feared, ія considerable, 
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Rostrevor.—At a recent meeting of the ratepayers, Mr. J. A. 
Fearon (hon. secretary) read the report cf the committee appointed 
by the ratepsyers recommending that the public streets and roads 
leading into the village (for a distance of one-half or one-third of a 
mile from centre of village) be lighted with electric light—namely, 
one arc lamp of 1,000 c.p. in the village square, and about 18 smaller 
lamps on the different roads and strects leading into the vilisge, and 
that the ratepayers should select а solicitor who would draw up sgree- 
men ts to protect the ratepayers’ interests and guard against any increase 
being made on the rates at any future time for electric light. The 
meetiog approved the ssheme, and decided that the charge should not 
be more than 2d. in tbe 8, and tbat thie extra rate not to be extended 
farther than the townland of Rostrevor. 


.—The District Council have adopted a report of Messrs. 
Mathieson and Lloyd on the scheme for which the Council are now 
seeking a provisional order, Mr. Lloyd ssid it was questionable 
whether the current could be purchased from the South Wales 
Distribution Oo. as proposed, for their mains did not run t» the Gelli- 
gaer district, and it was also doubtful whether the company would 
run their mains to supply the Council alone. The collieries in the 
Oouncil’s district had their own electrical plant. Ia the absence of 
getting the current from the compeny there was the question as to 
whether they could obtain light from neighbouring collieries, and fail- 
ing that, it was suggested by the engineers that a generating station 
be constructed at Bargoed to supply that town and Gilfach, at a cost ia 
plant of £10,000. A provisional order and a loan of £11,000 will be 
applied for. i j 
King’s Lynn. —The engineer in his last report states that since 
the last monthly meeting applications had been received fiom three 
additional consumers for a supply of 627 additional lamps of 8 o.p., 
or equivalent, making a total of 22,766 from private consumers. He 
also reported that the walls of the engine-room were showing sigus of 
g.ving way at several places, and his propora! to fix two stay-rods from 
end to end cf the room has been approved. The following state nent 
of figures are available: units generated, Ostober, 191 5. 49,162 (1904, 
49 388); total units sold to private consumers (light and power), 
25 246 (29,340); units sold at lighting rates, 17,497 (17,483); units 
sold at power rates, 7,849 (11,857) ; cost of fuel, stores, repairs, aud 
wages at station, £151. Os. 3d. (£142. 1s.) ; cost per unit generated, 
063954. (0 6902d.); wages of lamplighters and outside te ff, £23. 
183, 11d. (£27. Lle. 101.). | 


Luton.—The last report of the Electric Light and Power Committee 
statis that since Oot, 6 last 115,256 units had been generated, an 
equivalent of 1,858 8 c.p. lamps and two motors of 7 h. p. connected, 
making a total of 286 consumers with 17,561 lamps and 100 motors of 
495 h.p.; that the number of units generated showed sn increase of 
100 per cent. over the number g merated daring the corresponding 

riod of last year; and that ab une present time applications were in 
or over 700 additional lamps and 55 h. p. in motors, The eleotrical 
engineer has been instructed to carry oub extensions of cables at an 
estimated expenditure of £744, I^ has also been resolved that the 
following shall be the reduced charges from March 31, 1906: lighting — 
6d. per unit for the first 70 hours of the minimum demand per quarter, 
9d. per unit after such 70 hours, or а uniform rate of 41, per anit; 
power—8d. per unit for the first 1,000 unite per quarter, 141. per unit 
for the second 1,000, 1d. per unit for any amount ove: 2,000 units per 
quarter. 

Glasgow Exchange Fire.—<A fire occurred on the premises of 
the National Telephone Oo,, Royal Exchange-buildings, last Saturday 
night. The ontbreak occurred in the tes). room, which issituated near 
the roof at the south - east corner of tho structure, where all the cables 
converge. S:anding as the building does in the centre of a com- 
paratively large rquare, there was little chance, owing to the slight 
wind which prevailed, of the Я ипев being bodily carried to adjoining 
property. The one dangerous means of communication was over the 
numerous wires which radiate from the exchange in every direction, 
but the brigade effectually performed their task, and oaly the test- 
room and the wires were damsged, Аз soon as the exchange officials 
were apprised of the outbreak, emergency gangs of electricians and 
telephone workers were summoned from all over S0 lud. England, 
and Ire'and, even as far south as London. These men set to work 
immedia:ely the flames subsided, and will be engsged without а break 
until the dame ge is repaired. I; is exps»otel, however, that com. 
munication will not be fully restored for two or three days. 


Gravesend.—The Western Electric Oo. have advised the Ocuncil 
that owing to the present abnormal prioss of copper and lead they 
could not supply cables at existing sshedule rates, but they were pre- 
pared to supply subject to an addition or deduction depending upon 
the market prices of copper and lead at time of ordering. A patent 
reversible booster is to be purchased, and the engineer is to visit two 
or three power stations t» which reversible boosters have recently been 
supplied. He is also trying to ascertain by experiment if sufficient 
water for the new condensers is available from a shallow subaoil well. 
The Windmill.street type of lantern fitted with tantalum lamps on 
wall brackets is to be used for West-atreet lighting. The engineer has 
been directed to report at the next meetirg re wiring. The lighting 
of Upper Wrotham- road from Woodlands to Orost-laro by electric 
light will come before the next meeting of the Town Council, The 
chairman of the Electric Committee and the engineer are to attend 
the annual conference of the Incorporated Municipal Electrical 
Acacciation, snd the Local Government Board will be asked to allow 
the expenses of delegates attending those conferences in the same way 
as are the expenses of delegates attending the meetings of the Urban 
District Councils’ Association. 


Stepney.—The Oouncil propose to obtain a /ocus standi for the 
purpose of opposing the preambles of all Electricity Supply Bille in 
| eenening session of Parliament which sífeot the borough, and for 
. © purpose of obtaining the insertion of such clauses therein as the 


Oouncil may consider necessary for safeguarding the inverests of the 
ratepayers. Mains in Tenter-street South are бо be extended. It is 
proposed that the resolution paseed by the Ocuncil on May 25, 1904— 
nemely: ''That the charge for lighting, as and from June 1 next, at 
the rate of 8d. per unit for the first 30 hours’ use «f the maximum 
demand dnriog each of the six months ending March, and for the first 
20 hours’ use during esch of the six months ending September, and 
1d. per unit for sll further consumption in each mor t^, any resolution 
or other act of the Council or their predecessors to the contrary not- 
withstanding "—be (as and from Ost. 1, 1905) modified to the following 
extent namely: (a) That to any consumer whose total aocoui t: 
calculated on the undermentioned rates for any half-year endirg June 50 
and Dec. 31, reach £60 or over, or who is willing to guaraatee this 
amunt вз а minimum payment for each such period, the charge for 
current for lightirg purposes shall be 6d. per unit for the first 30 
hcure’ use of the maximum demand during each of the six months 
ending March, and for the first 20 houra’ use during each of the six 
months ending September, and `91. per unit for all farther con. 
sumption in each month ; and (5) that in calculating the total amount 
of a consumer’s half-yearly bill for the purpose of arriving at the 
minimum mentioned in (a), the accounts for lighting, Power, and 
other purposes on the same or different premises be added together,” 
This is su' ject to the provision that where the accounts of various 
premises are so added together the average half. yearly account рег 
servioe shall not be less than £15. 


Bury.—The Bury and District Ohamber of Oommerce, having called 
the attention of the Postmaster-General to the charge for trunk calls 
between Bury and Bradford (Yorke) cs compared with those between 
BRiwterstell and Bradford, and also to a etatement that the charge for 
a call between Bury and Whitefield was 6 J., a reply has been received 
containing the following statement: ''The charges are osloulsted upon 
the distance by direct measurement between the towns ipt; which 
trunk wires lead. The scale of charges, which under the regulaticns 
have received statutory authority, is as follows: 25 miles or under 33, 
for three minutes, 50 miles 6d., 75 miles 9d., 100 miles 1e For every 
additional 40 miles or fraction of 40 miles 6d. The Ohamber of Com. 
merce are doubiles aware that certain areas have been aseigned to 
the National Telephone Oo. for their local exchange system, and 
that trunk wires provided by the Pest Office connect these arees, 
Rawtenstall is on the oomp.ny's exchange system. of which 
Bacup is the trunk centre, and as Bacup is less than 25 miles 
from Bradford, the charge for a trank call between Bradford 
and apy place ia the Bacup sres, which includes Rawtosnstall, 
is 31, Bury, on the other hand, is more than 25 miles from 
Bradford, and the proper charge for а call between the two places 
is 6d. Whitefield is in the Telephone Company's Manchester exchan 
area, and the trunk fee for a call between Whitefield and Bury is 3d. 
only. In stating that the fee їв 6d., poesibly the Ohamber of Commeroe 
have in mind the charge made to a caller at a call об зе on the 
company's system, as it is understood that in addition to the trunk 
charge due to the Post ОВ уе the company charge 31. for the use of 
their call с зе in making the trunk call. The Postmaster-Gengral 
does not think the prescribed charges are excessive, and fears he 
cannot hold out any hope of their reduction. He is a's, of course, 
uneble to grant a special reduction in the cost of calls between Bary 
and Bradtord.” It hae been decided to point out thet no charge is 
made to subscribers for calls between Bury and Radoliffa or Rams- 
bottom, that Whitefield ів as near to Bury as each of these places, 
and suggesting that Whitefield should be included in the Bury area, 


Bermondsey.— When the auditor of the Local Government Board, 
Mr. Н. Ositon Roberts, attended at the town hall on Tuesday to audit 
the accounts of the Electric Lighting Committee for the year ended 
March 31, 1905. there was con:iderable opposition by the Bermondsey 
Municipal Association on behalf of the ratepayers, The discussion 
centred largely upon the fact that the electric generating station 
and the dust destructor are under the management of the same 
committee, and essentially connected with each other in running the 
electric light scheme. The recent committee of inquiry held that it 
would be mar ifestly unfair to charge sgainst the electric lighting the 
cost cf dealing with the dust and refuee or any losses connested with 
the destructor machinery. As, however, the destructor was ir stalled 
in oor j anetion with the elestric generating station, and ie ured to 
supply steam to it, the Municipal Association maintain that the 
charges for the destructor, after making allowance for any saving 
which it may bring about, should be considered jointly with the 
eleotric light:ng ucdertaking. The cost cf working and maintenance 
ef the destructor for the year proved to be £5,675. The revenue, 
which included £500 credited to the destructor for electricity on 
account of its ateam supply, amounted in all to nearly £887. The 
actual cost of the deati ustor for the year was, therefore, £4,788 одд, 
Some 13,027 tons of refuse were dealt with, which, if osrried 
away by barges in the old way, would have ccst £1,302. The 
realised lors for the year on the destructor was, therefore, £3 486, 
Ia the matter of disposal of refuse, the coset per ton with the 
destructor thus works out to 7s, 44, per ton, The Municipal Associa- 
tion also ol jected to electric lighting debits biing transferred to 
another account, whereby the electricity undertaking was made to 
appear in an undoly favourable light. It was poin'ei out that the 
accounts showed a surplus of £1,009, which the Municipal Asscciation 
contended was b:cughtabout by chargingtootheracoountsexpenses which 
really ought to be bort e by the electric lightir д undertaking. They con 
tended that the sale of current to private contumers resulted in a 
loss of £308. The declared profit of £1,000 was Lrcuaht about by the 
following means: Daring the year 587,480 Board of Trade units were 
generated for municipal purposes. The cost of producing this amount 
of current wes £3 591. 108. 9d., while the ratepayers paid £5,039, 
Qs, 64d. for it as follows: for lighting municipal institutions, £1,535. 
11е. 04d.; and for publio ligh g, £3,505. 13s. 6d. Deduoting the 
loss on sale to private consumers of £308, 3s, and other items amount. 


a98 THE ELECTRICAL ENGINEER, DECEMBER 22, 1905. 


ing to £139. 103. 94d., the profit of £1,000 is left—thst is, the profit 
in question has been made by placing an undue charge upon the 
undertakings which are maintained by the rates, or, in other worde, 
imposing an excessive charge on the ratepsyers во as to show а surplus 
on the year's working. The auditor will give his decision in the course 
of the next two or three weeks. 


Dundee —Mr. Harry Richardson, the city electrical engineer, has 
presented to the City Council а report in which he desla with the 
present position aud prospects of the electrisity undertakivg, and with 
the outlines of the ssheme for a new generatipg station at Stannergate, 
the estimated cost of which is £75,000, exclusive of the price of land. 
Mr. Richardson евув that the question of extending the undertaking 
is not debatable, as they had а maximum load of about 2,500 kw., 
while ths capacity of the present plant under favourable conditions 
did not exceed 2700 kw. He suggests that one of the two follow. 
ing соп:вев be taken: (1) putting down more plant in the present 
station and more low. tension feeders over the present area; (2) putting 
down a new station and generating three-phaee alternating current at 
a high pressure, and dietributing with but little lots to small sub- 
stations in the different districte, and from thes? sub-stations supply- 
ing the surrounding districts at low-pressure current, as at present 
distributed, thereby not affecting the consumers by any change of their 
conditions, except that they get a more satisfactory eupply. The 
following is ап approximate estimate of the cost of extending the 
present station: engine and dyramos, £11,000; boilers, £3,600 ; 
mains, £5,800 ; three comple ts sets of 5 £050 ; three sets 
of mechanical etokere, £680; one complete condenser, £700; air- 
pumps, £500; circulating pumps, £120; two sets of feed pumps, 
£40); feed-water purifier, £400; feed-water heater, £320; new 
cooling towe:, £900; batteries, eto., £900— total, 225 770. Mr. 
Richardson considers it almost impossible to put anything else on 
the present site than & turbine, owing to the very Jimited space and 
the power required, Experience pointed to the fact that there was 
trouble in generating continuous current with a high-speed turbine, 
whils there was none in generating alternating cu'rent with the same 
means. Boiler space might be found, but the chimney and main flue 
were not large enough by any means for the present station. The 
cables were overloaded also, and in spite of the careful rearrangement of 
distribution with a view to saving the loss between the station and the 
consumers, this stll amounted to 17 per cent. In other words, the 
low-tension system of distribution in towne ог areas havicg above a 
certain demand give а very poor elasticity of extension with reason- 
able expenditure, Mr. Richardson does not recommend the adoption 
of the extension scheme, but is in favour of the building of a new 
station and of starting a néw policy of distributing at high pressure, 
He quotes figures showing that Dundee, which received from its con- 
sumers only 2'17d. рег unit, had spent considerably lees per head of 
Sea than many other towns on their electricity undertaking. 

he ratio of Dundee is £1, as compared with £1. 4з, in Aberdeen. 
He mentions that the cost to the town of the present station, exclu- 
sive of cables, was as follows: buildings, lands, and works, £19,913 ; 
machinery and dyramos, £65,677 ; batteries, £2,882; electrical 
instruments, £1,747; general apparatus, £1,026; office furnishings 
and fittings, £524—total, £89,769. 


PROVISIONAL PATENTS, 1906. 


Dec. 11. 


148894. Improvements in the methed of inaulating electric 
wires or cables. Paolo Ooridori, 51, Bedford-atreet, St-and, 
London. (Date applied for under Rule 6 of the Pa‘ents 
Rules, 1905, July 19, 1905.) (Oomplete specification. ) 

25684, Improvements in electrical conduit fittings, William 
Winstanley Strode and Horace Foster Richens, 48, Osnaburgh- 
street, London. 

25687, Improvements in conduits for electric conductors, 
pipes, and the line. John Henry Harradine, John Thomas 
Biddle, and Lerer z) William Urosta, Temple. buildir gs, 
Albert-etreet, Nottingbaw. 

Improvements in electrical resistances. John Henry 
Holmes, Qaeen Anne's-chambers, Westminster, London. 
(Complete specification. ) 

An improved automatic earthing device and cut-out 


25708, 


25729. 


for the overhead conductors of electric railways. 


William Edwerd Thomson snd Obarles Be: q min Pinkertor, 
11, Southampton-buildings, Ohancery-lane, London. 

85748. Improved magnetic separator. William Simpkio and 
James Bain Ballantine, 25, Southampton-buildings, Chancery- 
lone, London. 

Improvements in or relating to wave telegraphy. Alf red 
Julius Boalt, 11), Hattona garden, London. (Ferdinando 
Lori and Marquis Lu'gi Solai, Italy.) 

Improvements in or relating to protective devices for 
the frames or stators of electric machines. Colman 
de Kando, 111, Hatton-gardep, London. (Comp'ete specifica- 
tion. ) 


25754, 


25159. 


85768, 
or cables. Paolo Ooridor, 51, Bedf:rd-stre»t, Strand, 
London. (Complete tp c fi:ation.) 

Improvements in electrio transformer furnaoes. 
Frick, 322, High Holborn, London. 

Dxc. 18. 

An improved electrical terminal attachment device. 

Stephen James Murphy, 10, Во, George’s-cres:ent, Liverpool. 


25771. О о 


*25893. 


Improvements in means for insulating electric wires 


25811, Improvements applicable to trolley standards for 
electric cars. John Aldworth, Lorenzo William Orosta, 
and William Bcot, Temple-buildinge, Albert-street, N otting- 
ham. 

25826, Improvements in and relating to means for auto- 
matically collecting up the subscribers of telephone 
exchanges to each other. Josef Peticky, Ivan Cizek, 
and Franz Suchanek, 72, Cannon-etreet, London, (Oomplete 
specification.) 

25840. A new or improved means for conducting electric 
currents. Ferdinand Blaschke, 9, Warwick-court, Grey's 
Iun, London. ; 

25855 Improvements in and relating to radiators for use 
with electricity, oil, gas, or other heating agent. 
Lester Batts and the Improved Electric Supplies Company. 
Limited, 1, Queen Viotoria-strest, London. 

25858, Improvements relating to rail bonds for electric rail. 
ways. Henry Harris Lake, 7, Southampton- buildings, 
Ohancery-lane, London. (The American Steel and Wire 
Company, United States.) (Complete spscification. ) 

25866. Improvements in or relating to electric telegraphy. 
Edward Raymond-Barker, 111, Hatton - бегеп, London. 
(Oomple‘e specification.) 

95880. Improvements in electricity meters for alternating 
currents. Llewellyn Rolls Lester and the Rochdale Electric 
Company, Limited, Norfolk House, Norfolk-streat, Strand, 


London. 
Dec. 13. 


14824, Improvements in or relating to electrical contact . 
makers or distributors. Percy Warren Noble, 18, Hert- 
ford-street, Coventry. (Date applied for under Rule 5 of the 
Patents Rales, 1905, Jan. 25, 1905) 

Improvements in meroury or other vapour electric 
lamps. Joseph Skwirsky, 36, Newman-streot, Oxford-atreet, 
London, 

Improvements in electric arc lamps. 
8, Qaality-court, Ohancery lane, London. 

An improved dynamo - electric generator. Parnell 
Rabbidga, 111, Hatton-garden, London. (Comp'e:e specifica- 
tion. ) . 

Improvements in or relating to electrically-lighted 
miners’ safety and like lamps. Thomas Anthony Jones 
and Anthony Jones, trading as Patterson and Co., 70, 
Chancery-lane, London. 

Окс. 14. 

Improvements in or relating to electric ignition 
systems for internal-combustion engines. John James 
Henry Sturmey, 18, Hertford-street, Ooventry. (Oharles 
Е ‘раг Duryes, United States.) (Oomplete speci cation.) 

26046. Improvements in or relating to electric clocks. Oonrad 
Hubert, 111, Hatton-garden, London, (Oomplete specifica- 
tion.) 

Improvements in or relating to apparatus for storing 
and paying out lengths of conductors or wires oon- 
nected to electric instruments or apparatus. René 
Francois Joseph Samuel Baron, 111, Hatton-garden, London. 
(Complete specification. ) 

Improvements in coin-freed electricity motors. John 
Mesny Tourtel, 1464, Queen Victori “street, London. 

Improvements in telegraphs for transmitting orders. 
Sit mens und Halske Akt.-Ges., Birkbeck Bauk-chambers, 
Southampton - buildings, Ohancery -lane, London. (Date 
applied for under Patents Act, 1901, Dec. 14, 1904, 
being date of application in Germany. ) (Complete specifica- 
tion. ) 

Improvements in or relating to tremblers for induction 
coils. Oharles Henry Bryant and Francis Leslie Matthew 
Foret2r, 111, Hatton garten, London. 

Improvements in aro lamps, Hermann Max Korting, 51, 
Bedford-street, Strand, London, (Complete specification. ) 
Improvements in and relating to alternating-current 
Gynamo-electric machines The British Thomson- 
Houston Oompany, Limited. 83, Oannon-street, London. 

(The General Electric Company, United S tates. ) 

Improvements in and relating to dynamo-electric 
machines. The British Thomson Houston Company, 
Limited, 85, Oannon-street, London, (The General Electric 
Company, United States.) 

Improvements in and relating to alternating ourrent 
dyname-electric machines, The British Thomson - Houston 
Company. Limited, 85, Cannon - street, London. (The 
General Electric Company, United States.) 

26092. Improvements in and relating to alternating-current 
dynamo-electric machines, The British Thomson. Houston 
Company. Limited, 83, Oannon - street, London. (The 
General Electric Company, United States.) 

Improvements in and relating to dynamo-eleotrio 
machines. The British Thomson - Houston Company, 
Limited, 85. Oannon-street, London. (The General Kleotrio 
Company, United Btates.) 

Improvements in and relating to the alternating-current 
dynamo-eleotrio machines, Allgemeine Elektricitä w- 
Ges., 83, Oannon-atreet, London. (Date applied for under 
Patents Aot, 1901, Dec. 15, 1904, being date of application 
in Germany.) (Oomplete specification.) 
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COMPLETE SPECIFICATIONS ACCEPTED. Name. Amount Last price 
2 £ £ 
To be published Jan, 4. Folkestone Electric Supply, Ord. Nos L10000 .......... (8 ++ БЕ 
1904 per cent. First Deb. Stock, Red... —— I 100 .. 101-104 
27168 Method f бансай HARE etel e ү Ord . 1 1 3 е 000 *ccc]c 259 „ 6 % „%% „% „6 * 19 oe 81.87 
, of au regulating the voltage in ove Klectric ting, Ord., 1-13, 00000 
Isle of Wight Elec. Lt. and Pwr., 44 p.c. Db. Stk. Red. .... 100 .. 100-103 
E tric light and power circuits with varying loads. Kalgoorlie Electric Power and Lighting, 6 per cent. Cam. 
Dey. T каа к mE i ou ue 5 104.11 
27437. Aro lampe. Zingel, Wolf, and Reiner. ten abridge Elec. Lt., Ord., 1-21,000 .... 
Eis Kenai d Knigh А 
27859. Automatic electric cell switohes. Elektricitü's Akt. Ges. UN D палае ane Notes И, а саа - 101-105 
Westfalia and Kupferschlag. Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 93-104 
28468. Systems of electric distribution and conductors therefor, | nden Electric, Ordinary .............................. HER 
Gati. 4 per cent. 1st Mo e Debenture Stock, Red... 100 1 
28858. Electric switch and cirouit breaker. Hi st nd Brook. ecu epee cent оороо оо 
1905 44 per cent. Cam. Pref. ........................ 54-6 
= - : N » per cent Mo Coens де. cce 100 .. 301303 
80. Electric arc lamps. British Thomson-Hovston С mpapy, and Eleciric Power D.C. ist Mort. Deb... o. — e 229 р.6, 
Limited. (General Electric Company.) оаза e HOMES LEON. сл 
1638. "Party line” system of telephones, Sos. б por са па. 1-57,00) ...................... 5 8 
3401. Starting and control of direct-current electric motors Notting Hilt Electric Lighting 10 132 tA 
Heath. 4 per cent. First Mort. Debs, Nos. 1-500 (Reg.). 100 .. 98-160 
3857. Controlling devices for electric motors, Fa‘rweather, | Oxford * o ооа E 
(Diehl Menufacturing Company.) Royal Electrical Company of Montreal, 44 per cent. First 
4456, Conduits for electric conductors or cables. Devonshire. rh Mortgag e arp aea IET MM 4 10] из 
4513. Electric clocks or the like. Chandler and Bonnikeen. —— — 4 per cent. Debenture Stock .................... 100 ..  76t0 
4731, Electric pushes or switches for operating electric bells, South Lon OD, Ordinary —*— ³ũ ũ·2 „ „ „ „ оо 9 .. 53. 
telephones, signalling, and for other purposes, Wans- | 7 per Cent. Cum. prot and Power, Ord. . ... 1 f ane ine 
brough, 51 per cont. lat Mort. Deb 100 .. 105-108 
— to, une, ILIS ...e — . — 
4780. Appliances for testing electric batteries. Lake. St. James's and Pall Mall, Ordinary, 101-20,080 .......... 5 .. 123-133 
(Jacobeen. ) — ie cent. me %%% ⁵c—— OM UR i 15 Ms 88105 
5865. Construction of conduits for containing electric cables percent. Deb. ............ ................ L 
Urban Electric Supply Co., Orsinary, 8-30-007 .......... ө. 44-43 
and wires and other wires, tubes, pipes, and the Ике. 5 per Sent Cumulative leren 50, 001-80, 000 5 8.65 
Hepworth-Oolline. Westminster, Ordinary ....................... ........ 5 . 111-123 
9 per cent. Cum. Pref., 110, 101-138. 2111. 5 .. 51-64 


Electric Tramways.— 


, RE 
COMPANIES STOCK AND SHA LIST. . 94 per cent. Cum. Pref., 1-250, 007 5 es da 
— Permanent 6 per cent. Debenture Stock, 1888.... 100 .. 142-145 
Name Amount Last price. Auckland Elec. Trams., 5 p.c. 1st Mor. Deb. Stk., Red. . 100 .. 105-107 
. paid. Barcelona Tramways, Ord., 1-20,000 uw ... 10 .. 139-144 
Commerelal and Industrial.— g g 9 per cent. Cum. Pref. Shares, 1-10,000 .......... 10 .. 91-10 
Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 .. 31 4 1 pon : суд VVV 100 z та 
Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-125,000 1 .. - Hah e e Ord. Sha. 7500115 8%. 1 `` 15161 
British Insulated and Helsby Cables, Ord., 1-100,000...... 5 .. 62 5 ne C. bref Sh p 8., FOE LOU We 15/61 1/16 
б per cent. Cum. Pref., 1-100,000 ........... .... 6 BI l A nck Bod T a е INS е 10 7 отл 
——— 4) per cent. Mo Debentures .............. 103-106 ues оо Tene xa lay 50 ORE. ТЕ 14 
вин Thomson-Houston Co., 44 per cent. 1st Mort. Deb. — 5 per cent. Cum. Pret., Nos i 75,000 dp 1 m 05 t KE 
UT нв нано ене per cent. Deb. Stk., PROV Corta a » С 
Бима (01.375005 Вес. and Manuf. 6 per cont, Pref., 321 British Columbia Electric Railway Co., Ord, Be. 100 .. 119-122 
, 4 cent. Mortgage Debenture Stock OMNCM 83-85 He e AEV. 65220929 „„ „„ „„ „ ee 19. 
д А —— — 9 per cent. Cum. Perpetual Pref. Stock.......... .. 106-109 
NUR XT 14. —— Aj per cent, 186 Mt. Debs., Nos. 1:6,250, of £40each 40 .. 103-105 p.c. 
4) per cante lat Debenture Stock. 100 96-1 ——— 4} per cent. Vancouver Power Deb............... 100 . -105 
44 per cent. 2nd Debenture Збоск 100 84.85 British Bless 1 "e Y 8 00 60, 001-90, 000 n , 1011 
V E ——— per cent. Cm. Pf., 30, 00 E à - 
Callender's Cable, Debentur ess. 0 И ЕР Е 5 рег cent. Ре T al Debentore Sub o n 100 117-119 
EE T NE “ Det cen sb. 0 ; Ё 
баор рг сере Pre — w . . 2 ч 5-5% Buenos Ayres and Belgrano Tramm 5 .. 33-54 
б per cent Heere 0 7 Shoe | — 5-6 per cont, Cm. Р, 149008 77 5 511163 15/16 
Edison and Swan United, “A” Shares, 1-99,261 .......... 5.. 18-18 5 B"6 per а Pf., 1- o ecd a Een 106 ee 107.165 
«А» Shares, 01-017,139 ........ 5 21-21 per e ^r tock, Кей, ................. .. 100 ee 102- 
5 per cent. Debentures................... 10 .. 92-97 B OY. ee i 1 d EE! Mi uo 10 55 
4 per cent. Deb. Stock, Redl... 100 .. 8590 Calenda ашу 110208 ee 91.9 
Electric Construction, Nos. 1 to 112,100 .................. Hus 43 inge cent, 13 b. Stock. Hed co ee 100 107.106 
7 per cent. Cumulative Pref. .................... 2 . ei C 4 J Tran No VAN OOO ee 1° 1 
4 per cent. Perp. lst Mort Deb. ................ 100 .. 82.95 ape Electric Tramways, Nos. 1-480,000 .................. #14 
Ferranti Limited, 5 per cent. lst Mort. Deb. Stock, Red. 100 90-95 V 
General Electric Company (1900), 5 per cent. Cum. Pref... 10 .. 94 93 Elec сеп ortgage Deb., 1- (1917) ...... "e " 
4 per cent. 136 Mort. Deb. Stock ................ 100 .. 96.100 Colombo Klectric Tramways and Lighting, 5 per cent. 1st 
W. T. Henley's Telegraph Works, Ordinary .............. 5 .. 1241153 Co PONE оше Meri ere СООН AO. x RE ER 
44 per cent, Ргеѓегепсе.......................... 5 64-5 T ее no Есе an * ting Co., Ordinary ...... 10 1 t i 
44 per cent. Debentures ................... ee 100 .. 109111 a pat Sent Debentures e 100-102 
India zm jon let gl tbr MM Telegraph Works ...... 1 be s Dublin United Tramways (1896), Ord., Nos. 1-60, 00 ...... 10 134-144 
Parker, Thos., Limited, Огйшагу........................ 10 . 10-10, 3 per cont. Trot Мов. Within 1000.0... уз. ; 2 
Telegraph Construction and Maintenance................ 12 55 ain 1-5,000 Red. ............ 2 18-19 
5 per cent, Bonds .............................. 100 102-104 6 per cent, Cum. Prol Т ш: а 
# рег cent. Deb. 8{осК.......................... ag 
Electric Lighting and Supply.— Isle of Thanet Electric Tramways and Lighting, 5 per c 
Bournemouth and Poole, Ordinary ...................... 10 124.122 Cum. Pref., Nos. кы r 9. 2 
| —— 44 per cent. Cum. Pref., 7,501-15,000°............ 1 104-1Cà 4 per cent. 1st Mt. Db. Stock, Red. .............. 10 .. 85 
— 44 per cent. Debenture Stock, POM M POS 107.109 London United Trys. (1901), 9 per cent. Cum. Pref. "оез зо n 10 ee 10. 05 
Bromley (Kent) Electric Light and Power Со, .......... 5 .. 5:53 4 per cent, lst Mt. Db. Stock, Ned. . 00 .. 1001 
| 4 per cent. lat Debenture Stock, Red. .......... 100 .. 102.105 Madras Elec. Trams. (1904), 5 per cent. Deb. Stk., Rd. .... 1 1 
| Brompton and Kensington, Ordinary .................... 5 . 839 93 Metropolitan Elec. Trams., Defd., 1,000,001-1,514,016 ... 1 7/32-3/32 
| ———- 7 per cent. Ргеѓегепсе ................. ........ 5 .. 9.94 ——— 9 per cent. Cum. ok a SUNN en к diia 1 1-1 1/16 
| Calcutta Electric Supply Corp., Ordinary, Nos. 1-60,000.. 5 9-94 44 per cent. Deb. Stock, Red..................... 1 .. 166-108 
Nos, 60,001 80,800 - .. 5. n . „000. 5 „ 849 Milwaukee Electric Rall and Light o por cent. 50-yr Cons. 
Cambridge Electric Supply Company, £10 Ord.  ........ 8 .. 124-1 Mort. Bonds, 1926, 1-5,500 and 7, 1-8, 000 $1,000 .. 104-107 
Central чене SADE. 4 per cent. Guar. Deb. Stock .... 100 102-10 Мопед oe Rail., Sterling 5 per cent. (Mort.) Deb., 101-109 
87000 West find, and City Electric Supply, Ord. e arne n per codi, Dok, i822 60120 . M0 .. ESE 
— 44 per cent. Cum. Pref., 1-80,000 ................ 61-5 New General Traction, 6 per cent. Cum. Pref., 1-10, 000 and 
—— — 4 per cent. Debenture Stock, Rel.. 100 .. 101-103 xd , y v а оион доо 8s 111 
66 ity Undertaking,” 4 „с. Cum. Pret, 1-40,000 5 e 43-6 Oldham, Ashton, and Hyde Tramway, Ordinary — TETET 10 ee 12 
= ditto (1905) 40,001-80,000 .. ........ 5. 45 9 per cent. Cum. Pref. .......................... 10 . 
| Chelsea Electricity Suppl. 5. 56 Perth Elec. Tramways (W A), 5 per cent. 1 Mrt. Deb. Sk... 100 .. 101-103 
44 percent. Debentures ........................ 100 .. 112112 Potteries Electric Traction, Ordinary, 20,001-40,000........ 10 .. 8:9, 
| City of London, Огдіпагу................................ 10. 1112 5 per cent. Cum. Pref., 1-20,000.................. 10 .. 95.105 
6 per cent. Cumulative Pret..................... 10 .. 134-14 рег cent, Debenture Stock .................... 100 .. 1021 
5 per cent. Debenture Stock .................... 100 .. 1241 South Lancashire Electric Traction and Power Company— ў ‘ 
44 per cent. 2nd Deb. Str. Prov. Certs. (all pd.) . 100 .. 101-105 3377) ed et ed ee ne E = 
Co don Electric Supply, Ordinary ............ И : £101,132 6 per cent. Preference .................. Lus 1 
cued ot Lon V 10 . 1244 —— £597,170 44 per cent. Debenture Stock. . 100 pe... 100 p.o 
dE DOR er NE NNNM 
——— 44 per cen ntures v. Certs. ........ is . — 
Edmundsons' Electricity Corporation, Ordinary,1-50,000.. 5 54-53 ectric Ra ways. 
— per cent. Cum. Pref. .......................... .. 526 Central London, Ordinarr un . . . 100 .. 95-96 
— — 44 per cent. First Mort. реб. .................. 100 .  10/-109 4 per cent. Preeee ii 100 101-103 
Electric Lt. & Traction Co. of Aust. ,6 p.c. Cm. Pf., 1-300000 5 85-88 


te: 


— 5 per cent, Debenture Stock, Rede. 100 111-113 
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Name. t Last price. Name, он Last price 
£ £ 
City and South London, Consolidated Ordinary .......... 100 .. 44-46 Telephones.— 2 £ 
——— 6 per cent. Debenture Stock .................... 100 .. 105-108 : 
—— 5 per cent. Pret. Stock 91 66 6 „„%„%„„%„%„%„%„ „ „ эө эе „ „ 100 ee 119-121 National Telephone, Preferred 2 6 „„ „„ 6 6 „ „ ее 6 % % „ „ „„ 6 %% „ % оа 100 ee 110 1111 
— — ГГ) os oe "95 2 2 „„ „„ „„ „%% „%%% „%% %4%73¹ „ „„ „ „% „ „ 100 eae 117-120 Deferred Stock e „% „% „%— ꝗàà: „„ „ %% „ „ 6 „ 6% „ ее е „ „% %%» 100 oe 1 110 
— —Ó 92 * „„ „„ „„ „„ „„ „ „ 100 se 114-116 6 per cent. Cum. First Pref. 262 25 „ „ „ „ 2 „ „ овое о 10 а 15-15 
Liverpool Overhead, 5 pet cent. Pref. .................... 10 .. 10-104 ——— 6 per cent. Cum. Second Pref.............. s.s.s.. 10 .. 11-15 
—— — Ordinary, 1-50,000................................ 10 .. 25 ——— 5 per cent. Non. Cum. Third PreL............. M m ok 
4 per cent Mortgage Debentures, Red., 1-1, 700 -98 xd 54 per cent. Deb. Stock, Red. ............. ажа 100. V. 1 
Underground Electric Railways of London, 5 per oent. —= 4 per cent. Deb. Stock, Rel.. ..... 100 .. 104-106 
Profit-Sharing Secured Notes ........................ — .. 934-97 Oriental Telephone and Electric Company ....... Kassahess OR x» Цц 
Waterloo and City, Ordinar hg 10 .. 94-97 6 per cent. Cum. Pref. ................... esses 1o. Jè 
a 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
SVV!!!“ мз 


Traffic Returns for Increase or Miles of Accounts for past year, 
week. decrease. 8 7 сее 
БЕ | Current Total | P C il P ont Elle of mile 
0 assengers | Car miles | Pas- e. 
Ending | 1906, | 1904. | Week. year. 1905. | 1904. | Ending receipts| carried. rum enger mile. | track, 
£ £g £ d. d. £ d. 
Aberdeen Corporation .......... Dec. 16 | 1,151 | 108 |+ 55| — 153% 254 | 20 May 31 64,071 | 15,530,351 | 1,579,725 |098 [1114 | 2512 | 645 
Ayr Corporation ................ » 16 17. 170 |+ 1 — 8 8 is 5,516 580 353,945 1 9 71 | 1,830 | 5-16 
Barking Corporation — — — = = 133 — ae E = — z c SN = 
Birkenhead Curpvration ........ * 17 918 931 — 35 — 678 2 53 254 | March 31| 55,025 | 11,145,531 | 1,309,903 118 1008 2, 885 6 
Birmiogham Corporation ...... » 16 580 314 | + 45 — 2 2 » SI 17,133 | 4,709,738 265,526 85 |14:5 8,966 | — 
Blackburn Corporation ........ » 13 836 765 ＋ (0 24 24 5 48,875 | 8,661,720 986,955 135 |1189 | 2036 | 744 
Blackpool Corporation .......... Nov, 2| 340 50 — 10 — 174 17 - T - = ee ВР = = 
Blackpool- Flest wood Tranas. ....|Dec. 16 144 153 — `9 — 164 16) Dec. 31) 31,846 | 2,325,677 579,264 |328 |1319 — 727 
Bolton Corporation ............ „ 17| 1,803 | 1,678 | + 125 38 | Maroh 51 95.766 | 20,205,196 | 2,161,130 |113 |1063 | 2,394 | 6-16 
Bournemouth Corporation ...... » 13| 1,261 795 |+ 471 — 16 82 16 82 „  91| 95,276 | 10,058,288 1, 121,623 1 32 [1183 5,226 | 7:19 
Bradford Corporation .......... „ 16| 4,084 | 3,729 | + 354 — 96 77 » 51/23C,085 | 47,108,000 | 5,053,392 | 1:172 10 927 2596 | — 
Brighton Corporation .......... „ 17 718 758 — 40 + 4518 9 „ 31 50,553 | 11,321,160 1 152,828 |106 1048 | 2,914:8| 8014 
Bristol Tramway Company...... „ 15| 4510 | 4,507 4+ 3 — 514 | 51 Ово. 31/259,799 | 45,312,373 | 6,127,135 — | — — — 
Buroley Corporation ............ » 16| 1,061 887 |+ 74 — 10 10 March 3 = == — 1:32 [106 | 2,768 | 818 
Burton Corporation ............ » 17 243 288 |- 33] _ 1,438 84 84 „ 31 17,950 3, 878.259 454,082 107 |921 | 2,068 6776 
Cardiff Corporation » 16 1,805 | 1831 |- 73) — 32 25 — »- 911112,209 | 24,134,363 | 2,770,049 |112 | 9-72 5,782 | 9:44 
Carlisle Tramways Company ....| ,, 16 146 М1 |- 2: - 63| 85| 85| Dec. 31] 10,713 | 2,935,002 359,756 — 7144 — |5148 
Central London Railway ........ » 16| 7,600 | 7,182 |+ 318 — 576 | 6 6 „  31/347,588 | 44,875,547 | 1,281,214 |186 |6510 | 57, 35-80 
City and South London Rallway. ,, 17| 3,270 | 2960 |+ 310 + 593 64 64 ЭП —— == = Z = m = 
Colchester Corporation ........ — — — — = 7 7 == == HE = Ere = ME 
Cork M. T and L Company ....| ,, 14 400 375 |+ 25| + 61 Э 15: i 24,895 | 5,814,376 882,256 101 | 664 — 469 
Darwen Corporation ............ — — — — — 7 7 March 51] — — EG = = = = 
Dover Corporation 16 1^8 180|- 12 — 4 4 „ 31| 11,250 | 2,853,200 281,343 94 | 949 500| — 
Dublin and Lucan Electric Ry... „, 15 97 9r Fl- s d 63 | Dee.3| 6,358 | 402511 | 110738 3.79 |1378 | "me | T3 
Dublin U. T. .................. „ 15 | 4,509 | 4405 | + 106 — 2:8 | 47 46 „ 51(267,489 | 59,050,949 | 7,077,372 |123 | 907 5,691 | 556 
Dundee City Tramways .. ..... » 13 927 787 | + 137 + 1,742 | 25 25 May 15 44,695 | 11,671, 525 933.006 90 |1149 | 1,945 | 713 
East Ham Corporation.......... » 16 72 618 | 11. — 25 | 25 | March 51 36,652 | 13,689,658 | 863,816 64 |1018 994 | 679 
Glasgow Corporation............ » 16 15,534 | 15,3:9 | 4 1,975 414, 970 1444 | 143 May 51/756,480 195, 767, 519 [17,915,595 — |1012 — — 
Gloucester Corporation = ET — nés = 9 53 pis =Z 88 A = des ni = 
Halifax Corporation ............ = — — — — 55} | 55 | March 31| 74,019 | 17,849,642 1,540,707 — {1153 085 | 8:56 
Huddersfield Corporation ...... „ 16 1,200 | 1,171 | + 129| + 2,024 35 35 „ ЭЦ 69,938 12,838,150 | 1,666,262 124 | 9-71 1.8858 us 
Hull Corporatidu .............. » 16| 2,156 | 2115 | + 41| + 86 | 27 26 „ 31112,651 | 27,102,921 910,693 |1 9 29 — [543 
Ilford Corpor.tlon .............. == pt ний e os 2d 10) i — Bis 2, 9,6 = z = 42 
Ilkeston Corporation............ » 19 104 95 + 9|- 775 — 9 = = . - = == == = 
Kirkcaldy Corporation.......... — — — = — 74 74 May 15] 12,201 | 3,632,855 432,336 775 | 6519| — | 7649 
Leeds Corporation .............. » 16| 5,818 | 5411 | + 437| + 5832 | 89 89 | March 25/298,233 | 64,223,656 7,121,058 |1710 |1002 3,351 | — 
Leicester Corporation .......... „ 16| 1925 | 1,700 | 221 — 42 — Dec. 51) 26,011 | 12,039,252 | 1,229,507 |1 9°79 — 482 
Liverpool Corporation .......... » 211034 | 9,631 | + 625 + 9,639 | 103 | 103 » 51547,625 |116,642,663 12.166, 419 — — — — 
Liverpool Overhead Railway ....| ,, 17 1,322 | 1,422 |- 110| - 1,650h| 657| 6:57 June 30 81,392 11.171.855 1,024,275 — — — — 
London County Council ........ » 19 | 13870 | 11,30 | 4390 77,155 — = = = = — et 25 € = 
Lowestoft Corporation e|, 9 129 133 | - — 6 54 | Sept. 30 14,511 | 3,128,867 $59,455 |1408 | 968 | 2638 | 648 
V " 36 12 520 1.677 j 851] 4 21.88) 149 1015 к Ph es. E WEM Per: 1019] 3 
anches rporation ........ k А 4 21, ; 126,900, 14,123, 119 107 ; 
Metropolitan District Ballway..| , 17 8,188 | 7,778 |+ 410 4 3822 | д |= M A Ал 5,1 19 1075 | 4 — 649 
| | 
Metropolitan Railway .......... „ 17 | 17,807 | 17,256 | + 55. + 2,633 | 70 — — | — == = = = Жз ре 
Nelson Corporation ............ » 16 120 195 |+ 7.44 459 — 23 m 51 6,159 | 1,932,647 206.358 82 | 714 | 2, — 
Newcastle-on-Tyne Corporation. „F 16| 3,685 3,07 |+ 79 + 3,233 | 50 45 » 51:197,849 | 43,069,934 | 4,326,152 | 1-07 |10-98 3,957 | 701 
Newport (Mon.) Corporation. — — - 2 — 32 32 — =e == = 8 ёт e 
Oldbam Corporation ............ „ 17| 1612 | 1355 |+ 159 415,572 — 3 » 25) 65,555 | 13,466,245 | 1,504,740 | 1°16 1045 1, = 
Portsmouth Corporation ........ » 9| 1,449 1.333 + 116 — == 29 „ 31 95,702 19,625,323 197,499 1137 1193 ET = 
Reading Corporation „ 7] 55| 5924 M'- 48 — | gy] „ M = 5 2 WE айнын Жу 
| 
Rochdale Corporation .......... » 16 743 86 + 357 720, 276 64 4) „ 93114881 2837110 , 386597 124 924 1,102 | 79 
Rotherham Corporation ........ Nov. 9 5:4 497 ＋ 37 — 94 | 73 » 31 25,569 | 5,251,472 | 593,054 |107 | 953 612 | 749 
Balford Corporation ............ Dec. ll| 4,150 | 3,742 | + 401 + 8,814 | 703) — „ 91/214,111 | 39,213,560 | 4,884,590 | 1-28 |1029 — — 
Scarborough Tramways Co. ....| — m - — | — 2 44 Matt — ы ps ерх res 
Sheffield Corporation .......... „ 19 4, 235 | 4,548 | + 287 + 9,565 652 52, „ 251240,565 | 63,952,283 | 6,049 899 | -903 | 9-643 655 | 6471 
Bouthampton Corporation ...... „ 19 813 7+ 2) — 311 — 18 » 51; 49,365 9,294,771 1,108,369 1837 1102 = 785 
Southend-on-Sea Corporation....| — — — „ — 9 „ Xd! — — — — — — — 
Stockport Corporation » 15 807 398 4. 409 — = 104 „n 3i — 22 HS x e 0 ШЕ 
Sunderland Corporation ........ » 17] 1,216 | 1116 | + 100| + 1,780 | 20 20 „ 51, 64,858 | 15,364,463 ‚495, 1 004 110-36 S 6°37 
Swindon Corporation .......... » 14 159 14d] |- 18 — — | 44 » 51) 4,937 | 1,315,757 102,751 |087 {1163 | 1,371 
Wallasey U.D C. ................ » 16 €83 676 | + | + 96111185105 » ЗІ 38,768 | 7,412,881 778,851 | 1:30 1194 | 3,271 | 754 
Warrington Corporation ........ = = c 2 — * — „ 51 17,057 | 4,418,225 | 405565 | — 988 — 15 
West Ham Corporation ........ „ 14| 1,773 | 1,014 | + 759 — 46 862 2-5 — 15,775,742 237,165 = = AE 
Wolverhampton Corporation x = ES : 7 1, 


* Including steam trains, t And 98 mile of interlacing track. € Train mile. Per mile of single track. A Half-year's figures, 
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NOTES. 


Electric Railway.—It is announced that a test is to 
be made of the Krizik direot-ourrent three-wire system on 
the Vienna Stadtbahn, which is at present operated by 
steam. The locomotive will contain four 200-h.p. motors, 
and a voltage of 2,000 volts between the outer wires will 
be used. The section to be equipped is that between 
Praterstern and Hauptzollampt, a distance of 1°4 km., or 
a little over one mile. 


Obituary.— We greatly regret to learn of the death of 
Mr. Charles Ravell Bellamy, who for some years had 
acted as general manager of the Liverpool electric 
tramways. Mr. Bellamy died at Liverpool on Saturday at 
the age of 50 from the rupture of an artery following & 
sprained ankle, When the Liverpool electric trams com- 
menced in 1898 Mr. Bellamy was appointed general 
manager, and he had brought that system to its present 
high state of efficiency. The undertaking last year carried 
116,642,663 passengers, and had a gross income of £547,624. 
Mr. Bellamy took an active interest in electric traction, 
and was prominent in several movements organised to 
benefit the industry. 

Books Received.—We have received from the British 
Electric Transformer Company, Limited, of Hayes, 
Middlesex, a handsome copy of Whitaker’s Almanac for 


1906, bound in padded leather. Besides the storehouse. 


of valuable information for which Whitaker's annuals are 
noted, а number of supplementary pages are inserted in 
the beginning of the book containing a list of officials 
and councils of the Institutions of Civil, Mechanical, and 
Electrical Engineers. There is contained also the names 
of some well-known customers of the British Electric 
Transformer Company, Limited, together with charts and 
atatistics showing the development and present extent of 
the company’s business. | 
New Publications.—We have received the December 
issue of the Bulletin of the Société Belge d’Electriciens, 
which opens with an account of the monument erected at 
Liége in memory of Zénobe Gramme, together with the 
reproduction in extenso of the addresses delivered on the 
occasion by MM. Emile Glosset and Emile Javaux. The 
latter's discourse revealed for the first time the actual 
methods followed by Gramme in the design of his dynamos. 
Other contributions are A Report on the Mechanical 
Traction of Boats,” as presented to the Congress of Navi- 
gation at Milan; A Speed Indicator," by M. J. Garlier, and 
a farther deseription of the electrical section of the Liége 
exhibition. The Bulletin for October of the Société des 
Ingénieurs Civils de France contains a number of interesting 
mémoires and a summary of the meetings of Oot. 6 and 14. 
The December number of the Rhodesia Review is one of 
general interest, but more particularly to settlers and 
shareholders in the many Rhodesian companies. 


Heat Economy in Factories.—At an ordinary meet- 
ing of the Institution of Civil Engineers held on Dec. 19 & 
paper was read by Mr. H. A. Mavor, M. I. C. E., on Heat 
Economy in Factories.” He remarked that in an investiga- 
tion undertaken in 1898 on the comparative costs ef power 
in factories in the United Kingdom, he found great diffi- 
culty in obtaining accurate data, owing in many cases to 
the fact that the fuel consumed was applied for heating as 
Well as for power. This circumstance appeared to offer 
inducements for further examination of the question, and 
his paper was an account of a method of inquiry which has 
resulted in а simplification of the problem and in the 
acquisition of useful results. The method consists in deal- 
ing with the heat production and distribution by a system 
of double-entry accounts, in which the boilers are debited 


with the heat represented by the coal and credited with 
the heat represented by the steam. These credits are 
carried to the debit of accounts dealing with the various 
uses to which the steam is put in the factories. These 
accounts, again, are credited with the work performed, the 
balances being carried to a balancing account, which brings 
out the efficiency of the prime movers and separates out 
the usefal work and the losses in such form that the losses 
can be divided into necessary and avoidable losses, the whole 
giving a comprehensive view of the conditions of efficiency 
in terms of British thermal units. Specimen balance-sheets 
were given in the paper, and he described the methods of 
arriving at results showing the bearing which the ascer- 
tained efficiencies have upon existing methods of working. 


Lighting in Westminster.—An instance of thé 
unreasonable attitude which at times the local authorities 
adopt towards private contractors is afforded by the action 
of the Electric Lighting Committee of the Westminster 
Borough Council in regard to the provision of arc lamps in 
the borough. The St. James's and Pall Mall Electric Light 
Company, Limited, have been engaged for some time in 
carrying out electric lighting work in the borough. The 
standard illumination scipulated in the contract is 900 c.p. 
This power the company failed to obtain, and on the fact 
being pointed out to them by the city engineer they pro- 
posed to increase the candle-power by raising the current 
supplied to each lamp. This is now being done, but until 
all the lamps are altered the necessary candle-power will 
be obtained from the remaining lamps by the method of 
using smaller carbons. They, therefore, asked the 
indulgence of the Council that, if a lamp here and 
there was found at times to be slightly below the standard 
eandle-power, they may be excused for a reasonable time 
until they have had the opportunity to accommodate every- 
thing to the new conditions. The committee, however, 
relying on a clause in the contract which provides that the 
contractor is to forfeit as liquidated damages the.sum of 5s. 
per lamp per day for every lamp giving less than the 
specified power, have refused to accommodate the company, 
and have recommended the Council to enforce the terms of 
the contract. The committee may have just cause to 
decline to accede to the wishes of the company, but to an 
outsider their action may appear somewhat arbitrary. 


Fireproof Curtains.—The accident which occurred 
on Tuesday through the bursting of a water-main in St, 
Martins-lane deserves the attention of all who are depen- 
dent upon hydraulic means of operation, and especially of 
theatre proprietors who rely chiefly or solely upon the 
hydraulic operation of their fireproof drop curtains. The 
importance of having an electrically-operated hoisting gear 
in addition to the hydraulic gear was emphasised by the 
incident which took place at the Hippodrome Theatre when 
the accident occurred. The fireproof curtain is raised and 
lowered hydraulically, but with the failure of the water 
supply the apparatus was rendered impotent. It came down 
of its own accord, and was afterwards raised by means of 
an auxiliary gear. At the Coliseum very slight incon- 
venience was caused, as the curtain was promptly raised by 
means of manual assistance. This theatre, we understand, 
obtains its hydraulic supply through another main. The 
New Theatre and the Duke of York's Theatre worked 
their curtains by pneumatic power and counterweights 
respectively, so that no inconvenience was caused. 
Had the theatre management taken the necessary pre- 
caution to provide electric operating gear for their 
fireproof curtain, the possibility of any breakdown would 
have been avoided, because theatres are always wired for a 
supply from two sources, во that, if the supply from one 
should fail, the load can immediately be switched over to 
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the other. 
cheaper to operate than hydraulic. The regulations of the 
London County Council provide that the drop curtain 
shall have two sets of releasing gear for each of different 
means. 


Tramways апа Light Railways.—The Board of 
Trade's annual return of the capita] and traffic of tramways 
and light railways of the United Kingdom for 1904-5 shows 
the wonderful growth in tramway traffic since the advent 
of electrical traction. Comparative tables show that since 
the year 1878 the route length of line open for traffic 
increased from 269 miles to 2,117 miles, the capital expendi- 
ture from £4,207,350 to £52,675,152, the number of 
passengers carried from 146 millions to 2,069 millions, and 
the net receipts from £230,956 to £3,351,977. More instruc- 
tive and interesting are the tables showing the ratio of 
progress represented by the horse,“ steam,“ and 
“electric” periods, the horse period being represented by 
the year 1879, the steam period by the year 1898, and 
the electric period by 1904-5. Thus we see that under the 
horse period the length of route open was 521:27 miles, 
which under the steam period increased to 1,064°19 
miles, and to 2,116°78 miles after the utilisation of electrio 
traction. Turning to the total number of passengers 
carried, we find the advance to be even more remarkable. 
In the year 1879, 150,881,515 passengers were carried, this 
figure rose to 858,485,542 in 1898, while the completed 
return for the year 1904-5 shows the huge total of 
2,068,913,226. The capital expenditure per mile has 
increased since the days of horse traction; but, on the 
other hand, the percentage of net receipts to capital 
expenditure has increased in a rather larger proportion. 
The percentage of working expenditure to gross receipts 
from traffic shows under electric traction a marked reduction 
as compared with the time when steam traction was at its 
highest. The average fare per passenger shows a tendency 
to diminish, and has dropped from 1:84d. to 1:10d. 


Electrolytic Purification of Water.—The growing 
demand for pure water on many of the American railway 
systems has lead to the introduction of a new process of 
purification which works electrieally, and which, according 
to the Railway and Engineering Review, unites the advan- 
tages of efficient filtration and cheap electrolysis. The 
passing of hard water through the apparatus causes the 
precipitation of most of the mineral substances contained 
therein—the acidity is destroyed, and the iron is deposited 
at the cathode. The principal advantage which is claimed 
for the system, however, lies in the fact that it not only 
prepares good water for industrial purposes, but it prepares 
soft and pure water for drinking and domestic uses. The 
new process, instead of driving free oxygen from the water, 
liberates an excess of this important element, which, owing 
to the shape of the positive electrode, is kept in contact 
with the water and ie eventually redissolved. This has the 
effect of strongly vitalising the water and at the same time 
aterilising it, owing to the bubbling through it of ozonised 
oxygen generated at the anodes. Analysis of crude 
polluted river water has revealed the fact that the electrical 
treatment entirely eliminates nitrates and nitrites which 
are always contained in water which has been contaminated 
by sewage. The apparatus consists of a cylindrical iron 
tank divided into two parts by a vertical partition. The 
anodes are baffle-shaped plates of iron, the cathode being 
the wall of the tank itself. By this arrangement, the 
hydrogen, liberated at the cathode, has free access for 
escape, while the oxygen, liberated at the anode, is held in 
confinement until enough has accumulated to overflow into 
the surrounding water. The solid matter ie precipitated 
to the bottom of the tank, while the treated water over- 


It is also to be noted that electrical control is ; 


flows to the filter contained in the other half of the tank; 
thus making a very simple and easily transported outfit. 


Rubber.—We have already drawn attention to the 
activity in the rubber market, and to the formation of two 
companies for the purpose of working rubber plantations 
in Liberia and Ceylon. The importance of the industry is 
seen by the fact that importe of rubber into Liverpool 
during the year 1904 amounted to nearly 402,000cwt., 
estimated at a value of over £6,800,000, which is only 
£1,000,000 less than the total value of rubber imported 
into the United Kingdom during that year. "These figures 
are the highest during the last five years, From 1900 to 
1902 there was a gradual decline both in the number of 
hundredweighte imported and in their value, but an 
improvement set in in 1903, and continued during 
19004. Most of the produce came from Brazil and West 
Africa, the former supplying us to the value of over 
£4,500,000. Notwithstanding the great improvement ia - 
the rubber industry in India, the Malay States, and Ceylon, 
only £900,000 worth was sent to the Colonies in 1904. 
We are informed that the plantation of the two species of 
rubber, Ceare and Hovea, is making great progress in the 
Sandwich Islands, where two companies at Nahiku have 
already 1,250 acres with over 150,000 trees under cultiva- 
tion. Climatic conditions in the Sandwich Islands, like 
those of Ceylon, are particularly favourable to the cultiva- 
tion of these plants. The Belgian consul at Colombo 
reporte that about 40,000 acres are consecrated to the 
cultivation of the Hovea, Brasiliensis, and the Castilloa. 
Important quantities of seeds have been exported to Malay 
States, Dutch Indies, Madagascar, and the English and 
German possessions in Africa. The latter States merit 
attention inasmuch as they promise to become important 
producers of caoutchouc, the produce amounting to 2lb. per 
tree in the seventh year and 6lb. in the tenth year. 


Wireless Telegraphy.—This subject was treated in 
a paper recently read before the Glasgow Local Section by 
D. J. Erskine Murray, who confined himself to the con- 
sideration of typical systems of wireless telegraphy and to 
the recent advances made, Of the 300 British patents 
relating to wireless telegraphy, that which had been longest 
in practical use was Marconis untuned coherer system. 
Untuned systems (said Dr. Murray) were being displaced 
by tuned systems, bat their comparative simplicity and 
ease in working were recommendations which in many 
cases outweighed their disadvantages. Marconi's untuned 
system was mainly used for distances under 150 miles. 
A description of this system was given, and the methods of 
tuning and discrimination which depend upon the super- 
position of small wave motions were afterwards explained 
and illustrated. By tne latter system interference between 
neighbouring instruments was prevented, and this was the 
system now io use for the transmission of long-distance 
messages. For long-distance telegraphy many improve 
ments in methods of trangmission had recently been 
devised, which related mainly to the production of long 
trains of powerfal waves in the transmitter and to the use 
of several oacillatiag circuits of the same frequency coupled 
to one another in series in the receiver, thus obtaining 4 
system which responded only to a wave train of exactly 
the same frequency. Dr. Murray claimed that the more 
important improvements in long-distance work were due 
mainly to Mr. Marconl and to Prof. Fessenden. Mr. 
Marconi maintained regular communication between 
England and Italy, a distance of about 1,000 miles, 
mostly overland, and had, of course, frequently achieved 
greater distances, including the whole width of the 
Atlantic. Mr. Fessenden had maintained communication 
over 600 miles, and was now putting up a Transatlantio 


= 


station at Machribhsnish, with а receiver 420ft. high, by 
means of which it was hoped to communicate with the 
United States. The De Forest Company had also arranged 
to put up a Transatlantic station in Tiree. 


Plastic Rail Bond.—A new permanent type of 
plastic ralf bond which can be applied to almost any rail 
section, and in the use of which the angle plates are made 
to carry the current, was recently described in the Street 
Railway Journal. When installing the bond, a hole is 
drilled through the angle plate on either side of the joint 
between the first and second bolt holes from the end of 
each rail. Under each of these holes a shallow cavity 
running lengthwise is milled in the top of the rail base. 
These holes in the angle plates and the cavities underneath 
the rails are amalgamated by the Brown process, as is also 
the lower surface of the angle plate over the cavities, and 
both holes and cavities are filled with a new kind of plastic 
alloy, which does not harden or permit the liquid to ran 
out. This material being inelastic does not jar out of the 
hole, and in adhering to the amalgamated rail surfaces 
forms a flexible conductor of low resistance between the 
rails and the angle plates. To prevent dirt from entering 
the holes, they are sealed with composition discs in such a 
way that they can be easily removed to allow for inspec- 
tion or repair without the necessity of removing the angle 
plates. The latter are drilled and amalgamated before 
being distributed along the road for making-up the joints, 
the cavities being quickly milled by a portable hand milling 
machine. The conductivity of the joint, when the weight 
per yard of the two angle plates is equal to that of the 
rail and the rail joint is double bonded, is practically equal 
to that of an equal length of unbroken rail. It is claimed 
that the plastic alloy will always maintain contact between 
the rails and the angle plates and keep the conductivity of 
the joint unimpaired. These plastic bonds have been in 
service on the lines of the Denver City Tramway Company 
and the Rochester Railway Company for nine years, and it 
is atated that they are in as good condition now as when 
first installed. 


Mica.—A report on mica, its occurrence, exploitation, 
and uses has been issued by the Mines Branch of the 
Department of the Interior (Canada). This monograph 
has been prepared from data and general information 
collected by Mr. Fritz Cirkel. The object of the inquiry 
was to prepare a synopsis of all that is known from a 
practical point of view on the subject, and to stimulate a 
spirit of inquiry that wiil lead to the development of the 
large mica fields in Canada, to a wider search for the 
mineral, and to the development of those varieties of mica 
which at present possess but little commercial value. The 
report first sete out the different species of mica, and then 
proceeds to describe their chemical and physical properties. 
The distribution of mica over the globe is very general. 
As a mineral of commercial value, occurring as deposits of 
crystals of large size, which split up easily into fine 
merchantable sheets, mica is found only in three countries— 
British India, United States, and Canada—and it is with 
the industry of the latter country that the report is 
primarily concerned. The Canadian amber variety is 
most extensively used for electrical insulation. The 
most valuable property of Canadian mica is its non- 
conductivity ; its market value is based on its freedom from 
streaks and iron stains. The relamination as effected in 
micanite is sald to improve the insulating power of the 
mineral. The insulating power of mica is superior to that 
of any other substance applicable to armatures. Of special 
advantages are its evenly laminated structure, which 
permite its ready intercalation between the copper pole- 
Pieces of the commutator, and its hardness, which prevents 
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it wearing away too rapidly under the action of the 
brushes. High temperatures have no effect upon mica, 
nor does colour seriously affect its utility in electrical 
machinery, but the presence of magnetite inclusions 
affecting ite insulating qualities renders it useless for this 
purpose. In comparison with East Indian mica, the 
Canadian product seems to hold its own, and a phlogopite 
which was sent to England for testing purposes was 
favourably reported upon both for its general physical 
and chemical properties and commercial value. The 
report describes mica mining in many countries, contains 
an abstract of the mining laws of Quebec, together with a 
useful bibliography and index. 


Electric Lighting and Power Legislation.—In 
view of the fact that the life of the present Parliament has 
been for a long time past generally surmised as uncertain, 
promoters have shown considerable boldness in giving 
notice of proposals for electric lighting and traction schemes 
to be brought before the forthcoming session. The 
number of Bills for tramways and electric railways of 
which notice was given last month was the same as in the 
preceding year—viz, 51—which is much smaller than 
usual As regarde London underground railway Bills, 
promoters seem to have abandoned their original intentions, 
for there is quite a number of applications for modification 
of powers and extension of times; while, on the other 
hand, only in two cases are powers sought for constructing 
new lines. One is the scheme for an electric railway from 
Hammersmith to the city of London, which is again 
revived, this time in enlarged form, for it is intended to 
construct a spur line from the main line to Bermondsey, 
and a spur from the main line at Haymarket to a junction 
with the authorised North-West London line at Edgware- 
road. The other scheme proposes theconstruction of an outer 
circle railway for London north of the Thames, which will 
connect the outlying suburbs in Middlesex and Essex. 
The proposal for tramways over the bridges has more 
likelihood of being successful now that the London 
County Council and the City Corporation are work- 
ing together for the purpose of securing this object, 
Of the tramway schemes in England and Scotland 
generally, there is little which calls for special notice, 
excepting the Edinburgh Corporation’s Bill, which seeks to 
electrify the tramways. Hitherto cable and horse tram 
ways have held the field, but the Corporation will probably 
supersede these with a surface-contact system. The 
sesthetic tastes of the citizens have evidently not yet become 
reconciled to overhead wires. In the domain of Power 
Bills the chief interest will be centred in the attempt to 
capture the metropolitan area. The large number of 
competitive Bills points to the probability of failure in 
Parliament coming to a decision before the end of the 
session. We have already given the names of the com- 
panies who are promoting Bills, but the Administrative 
County of London and District Electric Power Company, 
whose effort to get their Bill through last year just failed 
at the eleventh hour, are again in the field, and will meet 
in the Additional Electrical Power Supply Company and 
the London County Counoil doughty antagonists. Outside 
of the London area the proposed Bills are not numerous, 


‘and principally seek for powers of extension. 


Trade in 1905.—We have been favoured with an 
advance proof of Messrs. Bolling and Lowe's trade review 
for 1905, which is one of the first to be issued, and among 
the information imparted is somethiag of interest to elec- 
trical engineers. The iron and steel trades of the Midlands 
and the North display great strength. As the year 
advanced, considerable impetus was given to them by the 
growing demands of shipbuilders and the requirements 
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of thé bridge-building and structural industries. These 
demands were so pressing in the early autumn that prices 
rapidly advanced; although, singularly enough, marked 
bars” did not move till November, when they ross to 
£8. 10s. per ton, whilat ordinary had advanced weeks 
before. On the Continent similar conditions prevailed. 
It is estimated that the British steel output will show an 
laerease of 1,000,000 tons over last year, largely due to 
decreased importe. Exports here and there increased 
largely over 1904. In the copper market the production 
is increasing heavily, but not sufficiently to keep pace with 
the sonsumption. Users hold very small stocks, and the 
large producing mines are sold out months ahead, and are 
at their wits’ end for metal for near delivery. A period of 
actual scarcity seems to have. been entered upon, a acarcity 
which can only be accentuated if the auguries pointing to a 
general revival in trade prove correct. In the pig iron 
speculative market there was a severe squeeze in the early 
pari of the year, which drove up prices of No. 5 Cleveland 
by May 14 to 55s., this price being maintained till May 19, 
when all the open accounts were squared off, and the cash 
price immediately collapsed to 45s. In July and August 
strong speculative buying, based upon improved reports 
from the home trade and abroad, initiated a fresh move- 
ment. Since then, bowever, the purchasing has been 
more or less scattered, while the attacks directed against 
the market have been concentrated. Which side will finally 
prevail cannot be estimated with any pretence to correct- 
neis at present, but ultimately improving trade must rise 
superior to merely temporary speculative movements. In 
October, hematite reached 73s. 9d, the highest figure for 
years, In 19023 the highest was 628, and іп 1904 573. 
Many holders were so sanguine of higher prices that they 
spoke of waiting for 75s. to 80s. Much of the rise was 
due to spe:ulation, but the chief demand came from the 
abnormal requirements of the iron and steel industries. 
American buyiog helpad the situation materially. Stocke 
in stores are large, and this must be remembered ia 
gaugiog the position. The following figures show the 
increases in the production in tons: Great Britain— 
1904, 8,565,000 ; 1905 (estimated), 9,500,000 ; increase, 
1,000,000. United  S:ates—1904, 16,497,033; 1905, 
22,900,000; 4-6,400,000. Germany—1904, 10,055,000 ; 
1905, 10,500,000; +500,000. In September, 1904, 324 
blast farnaces were working agains: 548 a present. 


Canadian Society of Civil Engineers —In a paper 
read last month before the electrical section of this society, 
Mr. R. B. Owens gave a description of an electric accelero- 
meter. He said the advent of the electric motor as a com. 
petitor of the steam-engine, especially in the traction field, 
had given rise to certain acceleration problems unfamiliar 
to engineers of a generation ago. At a time when the 
train mile was a satisfactory unit in which to reckon haulage 
coste, there was little occasion to bother with acceleration. 
Now, however, when neither the train mile, car mile, nor 
ton mile suffice, even when coupled with a speed factor asa 
basis of estimation and analysis, and when to malntain 
certain schedales more energy is expended in accelerating 
than in overcoming frictional and grade resistances, a 
simple, accurate, and reliable means of measuring accelera- 
tion is urgently demanded—a means at least comparable 
in simplicity and accuracy to those employed in the 
measuring of the quantities of which it is the second and 
first differential with respect to time. The measurement 
of length is familiar to all. Of practical methods of 
measuring velocity or speed, at least of machines, one 
of the most satisfactory, if not the most satisfactory, 
involves the use of a suitable constantly excited or 
permanent magnet dynamo mechanically driven by the 


plece whose velocity is to be measured, and electrically 
connected through an ammeter to a circuit of constant 
coefficients as shown in Fig. 1. S is the shaft whore 
velocity is to be measured ; C is a mechanical coupler ; A 
is the armature of a small permanent magnet or constantly 
excited continuous-current dynamo wound so as to have a 
negligible reaction within the limits of its use; R is a 
variable non-inductive resistance; and I is a zero centre 
direct-current ammeter. The reading of I will be pro- 
portional to the speed of S, and by adjusting R can be 
calibrated in the revolution per minute, feet per second, or 
miles per hour as desired. As the current through I is 
proportional to speed, it is only necessary to determine the 
rate at which tbe current varies in order to have a measure 
of acceleration. This is simply and easily done by inserting 


Fic. 1. 


in the circuit with I a transformer, T, with its secondary 
connected, for purposes of adjustment, through a non- 
inductive resistance, R,. to a zero centre direct-current 
voltmeter, V (see Fig. 2). The reading of the voltmeter, V, 
will then be proportional to the acceleration, positive or 
negative, of the shaft, S. Substitutiog recording instru. 
ments for the indicating ones shown, we have a recording 
speed indicator and a recording accelerometer. The trans- 
former must have a straight line saturation curve and a 
large transformation ratio, as the secondary induced voltage 
ie necessarily small, and the voltmeter, V, must also be 
tensitive. The calibration of the ammeter as a speed 
indicator ів effected by driving the armature, A, at different 
constant speeds as shown by ammeter reading, and taking 
the revolutions in a given time by means of a revolution 
counter and stop watch. The calibration of the voltmeter 
as an accelerometer is best done by driving the armature, 
A, by a separately and constantly excited motor having 
applied to its armature, preferably of small momentum, а 
voltage varying approximately as a linear function of time. 


Еа. 2. 


With proper manipulation of apparatus the ammeter 
readings plotted against time will be a straight line whose 
slope will be constant and equal to the acceleration and to 
the constant reading of the voltmeter to within a constant. 
In some tests made by Mr. Owen in his laboratory not long 
ago, A (Fig. 2) was the armature of a small low-voltage, 
separately excited direct-current generator; S, the shaft of 
а 5-һ.р. separately excited direct-current motor, to whose 
armature by a potentiometer arrangement a steadily 
increasing or decreasing voltage could be applied; I and V, 
Weston ammeter and millivoltmeter, and T a small lighting 
transformer with a transformation ratio of 20; aud 
excellent results were obtained, speed and acceleration 
being read to exactly the same degree cf accuracy that 
Weston direct-current ammeters and voltmeters are 
capable of. With recording instruments substituted, tbis 
would seem to meet every requirement of a practical 
apparatus for the measurement and recording of velocity 
and acceleration in railway work, both steam and electric, 
and is applicable, of sourse, in many other connections. 
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THE STUBAI VALLEY RAILWAY. 


This line was the first to be equipped for working with 
single - phase alternating current of high tension and 
frequency (421). It has now been in operation some 
16 months, and having regard to the decision of the 
L.B. and S C. Railway Company to adopt the eame system, 
a description by Egon E. Seefehlner in our esteemed 
contemporary Elektrische Bahnen u. Betriebe is singularly 
opportune and interesting, more especially so in that the 
results of the 16 monthe' working are available. Wo are 
assured at the outset that both the system itself as well as 
the special arrangements involved have proved eminently 
satiefactory. | 

GENERAL. 

The Stubai Valley Railway was бсаб thought of many 
years ago, at а time when there was no practical alternative 
to steam working—a fact to which must be attributed the 
tardy fruition of the scheme. No very glowing prospect 
could be painted for a railway undertaking which would 
necessarily entail heavy capital outlay and working expenses, 
bearing in mind that the residential population of the valley 
is only 50,000, while the annual yisitors to Innsbriick and 
neighbourhood average about 100,000. These figures con- 
stituted the sole basis for calculation, and it was early 
recognised that the tourist element would furnish the bulk 
of the passengers obtainable. Had it been a question of 
deciding simply which system would best meet the require- 
ments of a traffic varying greatly in density over a given 
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period, steam working wonld have held strong olaime, but 
there were objections to this which could not be overlooked. 
It was necessary in the commercial interests of the under- 
taking to make the line as attractive as possible to purely 
pleasure seekers. Due to Tyrol’s poverty in coal, steam 
working would also bave been very expensive. The 
prospects of the scheme, however, at once improved when 
in 1902 the erection of electricity works was decided upon 
by the municipality of Innsbriick, in order to utilise the 
water power of the River Sill, and the town showed 
practical interest in the realisation of the railway project 
by making an offer to supply the necessary current for 
working it on favourable terms. It was then that capital 
was forthcoming and a start could be made with the work 
of construction. It was at first proposed to use continuous 
eurrent, conveying it at a pressure of 600 volts to the 
trains by means of a third rail in accordance with the 
established practice of the day. The conatruction of the 
track was commenced in the spring of 1903, the work of 
fixing the conductor rails and laying the feeder cables, eto., 
being planned for the following year. In the meantime, 
however, the well-known experiments with alternating 
current took place on the Spindlersfelde Railway. Now, 
the conditions obtaining in regard to the S:ubai Valley 
project were such as promised great advantages from the 
direct employment of high-tension alternating current. 

The direct use of single-phase alternating current of high 
frequency made it possible to dispense with a lot of trans- 
forming apparatus, which is both costly to purchase and to 
subsequently maintain. The money thus economised—the 


limited—could, it was recognised, be 
ed to the sum set apart for rolling- 
stock. us, in place of the two-axled motorcars pro- 
vided for, bogie cars could be obtained, thereby 
increasiog the comfort of the passenger. The limited 
amount available for electrical equipment precluded from 
the outset the provision of a battery of accumulators, and 
in determining the size of the conductor rail the permissible 
minimum bad to be approached. Continuous-current 
working in these circamstances would, therefore, have 
scarcely given the elasticity demanded by the character of 
the traffic. It would not have enabled the system to be 
tempnrarily overloaded to avy required extent. On the 
other hand, the alternative method of direct working with 
higb-tenaion alternating current enabled this requirement 
to be met. The overlcad capacity of the static trans- 
formers between the power atation and conductor rail is 


capital outlay being 
advantageously ad 
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Рта, 2.—Map showing Route of the Stubai Valley Railway. 


unlimited, in so far as 16 is confined to increased traffic 
ducing certain hours of the day. Moreover, by fixing the 
line tension sufficiently high, the ohmic loss in the line 
could also be kept within the permissible limite, even in 
extreme cases, without extra cost. Thus double trains 
may be dispatched, if required, with impunity. 

There is no doubt that these advantages may also be 
obtained by ad ping a polyphase system, but not to the 
same extent. Polyphase induction motors do not admit of 
speed control, and there is consequently no choice but to 
drive at the one fixed speed, thereby increasing the 
maximum demand so that the overload capacity of the 
plant is reached sooner than with the Winter-Eichberg 
alternating-current system of the Allgemeine Elektrleltüta- - 
Gesellachaft, which admite of the speed being reduced ag 
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may be necessary. In the case of polyphase systems the 
starting currents are also much more serious than with the 
alternating-current system of the Allgemeine Elektricitáte- 
Gesellechaft. This is apparent from the curve (Fig. 1) 
showing the energy consumed during the starting period. 
The watt consumption commences at a low value, and rises 


advantages and complications of having duplicate collectors. 
Besides, the latter would have been unreliable and the 


maintenance cost very high on a railwa poms 80 
many sbarp curves. Indeed, champions of the polyphase 
system argue that the cost of doubling the trolley line is 
insignificant when compared with the total expenditure on 
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Fic. 5. —Diagram showing the Gradients, Stubai Valley Railway. 


gradually to the value corresponding to the tractive effort 
without acceleration, whereas in the case of poly- 
phase current at the moment of starting there is a 
sudden rush of current, and the watt consumption 
sinks slowly to the level needed for the tractive 
effort. The employment of cascade connections to 


| EE od 
Fic. 4, Viaduct at Mutters. 


electrical equipment. But this view holds, as may be 
easily proved by calculation, only for railways on which 
there is a frequent service—five to fifteen minutes— 
when, in fact, the rolling-stock represents the greater 
art of the capital outlay. Railways of this character 
o not, as a rule, however, serve such an extended 
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minimise this difficulty would seem to be out of the 
question here, since the room available on narrow-gauge 
rolling-stock is scarcely sufficient for the four motors which 
are necessary. These considorations alone justified the 
adoption of single-phase alternating current. The double 
trolley line for polyphase current would have involved 
greater cost—apart from any consideration of the dis- 


area as to call for the use of high-tension polyphase 
current. Nor could the absence of commutators in the 
case of polyphase motors, bearing in mina all other 
points, turn the scale against the adoption of single-phase 
alternating current, since the construction of reliable and 
efficient commutator motors for alternating curreat now 
presente no difficulties. 
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TECHNICAL DESCRIPTION. 

The Stubai Valley Railway lies between Innsbrück, the 
capital of Tyrol, and Fulpmes, a small manufacturing town. 
It has a length of 11-4 miles, and taps five places en route 
(see the map, Fig. 2). The accompanying diagram (Fig. 3) 
shows the gradients over three different sections of the 
track. There is a rise of 280ft. over the first 6:75 miles, 
the next three miles being practically level track, while the 
last section falls about 21710. to Fulpmes. The highest 
altitude reached lies at 23,300ft. above sua-level. The 
heaviest gradient is 4°6 per cent, and the curves have a 
minimum radius of 130ft. Two tunnels and a like number 
of viaducts occur. One of the latter is shown in Fig. 4. 
The gage is 1m. (5:28ft.), and is on private ground. It is 
mon with rails of Vignoles section, weighing 36lb. per 
yard. 


MAC. UNE 


RAILWAY 


Ета, 5.—Compensating T ansformer. 


Provision is made for housing and overhauling the cars 
at Wilten, where repairs are also executed. The car-shed 
at Wilten has two rail tracks, and ів 180ft. long. A further 
shed with accommodation for two cars is provided at 
Falpmes. As has been mentioned in the foregoing, the 
railway is supplied with current from electricity works on 
the River Sill belonging to the Innsbriick Corporation. 
This current is conveyed overhead for a distance of about 
1:9 miles at a voltage of 10,000 (see Fig. 2). The feeder 
cable consists of two wires, each having a sectional area of 
50 square millimetres. Two-phase alternating current is 
generac. and provision is made for taking the supply 
rom either phase. It is noteworthy that the traction 
current is furnished by the same machines which take the 
lighting load. On this account the conditions by which 


Fic. 6.—Interior of the Kreit Transformer Station. 


the railway company are bound in regard to the fluctuations 
of their demand have been made very stringent, with the 
object of preventing unnecessary disturbances of the 
lighting supply. These disturbances are counteracted 
by means of a transformer, one winding of which 
is in series with the traction feeder cable and the 
other in series with the lighting supply (Fig. 5). A 
sucden demand from the railway thus boosts the light- 
ing supply to compensate for the drop in the alternator. 
This compensation for the potential drop is most successful. 
The main 10,000-volt transmission Jine terminates at the 
Kreit distributing centre (Fig. 6). The primary current is 
conveyed from this centre by wires (two in each direc- 


tion) of 25 aquare millimetres sectional area to the trans- 


former stations. With the exception of a short length, 


the primary conductor is carried on the trolley masts. 
Porcelain insulators are used for its suspension. These 
are brown glazed, and, notwithstanding heavy snowfalls 
and unfavourable atmospheric conditions generally, have 
stood extremely well. Daring 14 months’ working not 
a single failure occurred over the whole 10 miles of 
primary conductor due to failure of the porcelain insu- 
lators. At the distributing centre and feeding points the 
pressure is reduced to 2,500 volts. Two 75-kw. trans- 
formers (Fig. 7) are installed in each of the tbree trans- 
former stations, a third unit being held in reserve. The 
three transformer stations are connected in parallel through 
the trolley wire and rails. Two of these stations suffice for 
the present needs of the service, the third having been 
erected in view of future developments. The transformers 
themselves are immersed in oll and require no attendance, 
the whole of the distributing system being supervised from 
the Kreit centre. The fuses at the different feeding points, 
which can be readily disconnected both from the 10,000 
and the 2,500 volt sides, are so proportioned that they 
blow only on prolonged short-circuits, In the event of 


LAIT 
r 


opes лә mee) Fe 


„4 і $ 
d - $ { 
mro 4 E 7 = uf Py D A 
р» Сне л E 4 ^5 mt? a о 
ГТА ЕУ - "744.44 — > муе Уэ os p^ J e ^ N 
C E -7 ^" 
E har ecu SA STR б mA : - 
£v th ie met НЕТ ФИН i 
| АУ 
» — r Cm , 
— — — b . - " i22 7 bee j 1 
э A jd mmi ies zal SES Dt S 55 jn — se — 
T ^ ` — X eg Е 3 1 i | 
m» DN Dae PES — e m H 1 1 А А. 
P T * А. 
7 one ^ra ip IE ud - * - ^7 . , k 
¢ = a г ы at M. E 
М : N » i ( Р 
Ti i а 
ze з - 1 
| 


apt acts 
— A —— 


ä — 
ца, re 


— 


tA aA aaa 
né 
И —— чү 
5 — ДЕУ 
va 


risks 
venada 
— 
B EE 
^ 
e р T^ 
T2 '&; po 


FIG, 7. —Two 75-kw. Units in Transformer Station. 


line troubles, the automatic oil switches at the distributing 


centre are first to act. Hereupon the attention of the 
attendant is attracted by an alarum which is actuated by 


the automatic switches. According to the telephone message 
received, meanwhile the supply to the line may be wholly 


or partly restored. The necessary arrangements are so 
simple that one man suffices to look after the whole. 
Hence the supervision of the current supply to the line 
costs the company next to nothing. The connections are 
shown disgrammatically in Fig. 8. 

The trolley line consists of a single bard-drawn copper 
wire of 53 square millimetres sectional area, fed with 
current at a mean pressure of 2,500 volts. This high 
working potential involves special precautions in order to 
secure mechanical reliability and ensure good insulation. 
Even when hard-drawn, copper is an inferior material so 
far as tensile strength is concerned, and having regard to 
the great differences of temperature experienced in the 
Stubai Valley, it would have been dangerous to have 
adopted the method of suspension commonly used for tram- 
ways. True, this meets requirements for low-tension 
systeme, but, nevertheless, the inherent defect is there, 
that it subjects the trolley wire itself to a severe mechanical 
atrain. The method of suspension adopted on the Stubai 
Valley Railway resembles that employed on the Spindlers- 
felde line, support being given to the trolley wire at 
intervale of 15ft. At these intervals it is auspended from 
а steel wire of 6mm. diameter by means of vertical wires. 
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Any desired amount of sag can be given to the steel wire, 
and in this case it is so adjusted to the unequal intervals 
between the trolley masts that with 20deg. C. of cold there 
is a maximum strain of 440lb. The longest clear span is 
160ft., while the tensile strength of the steel wire ie 155]. 
per square millimetre, whence it follows that at the weakest 
spot there is still a factor of safety of 7, quite apart 


The vertical wires depending from the principal carrier are 
attached to the trolley wire by means of special terminals 
of extremely light and simple construction. Bow collectors 
are used on the motorcars, aud the trolley wire forms a con- 
tinuous conductor of ample elasticity in all directions, whicb, 
thanks to the method of suspension, presents no sharp 
obstructions to the passage of the bow over its contact 
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FIG. 8.— Diagram of the Distributing Network. 


from the supplementary strength lent by the trolley wire 
(see Fig. 9). This supporting wire—always in the vertical 
plane above the trolley line—is attached to high-tension 
porcelain insulators by means of cast-iron caps, these 
insulators being cemented to bolts, which are secured in 
turn by means of clips to U-shaped iron bracket arms. In 


Fic. 9. —A Straight Run. 


order to further improve the insulation of the supporting 
wire, globe strain insulators are inserted, one on either side 
of each point of suspension, at a distance of about 2:3ft. from 
same. Should one of the high-tension insulators break, the 
insulation is, therefore, still maintained. Porcelain insula- 
tion is used throughout, being superior to every other 
material both in regaid to surface leakage and durability. 
Due to the careful a of the insulators, the arrangement 
adopted has also proved equal to all mechanical requirements. 
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surface, thus ensuring continuous sparkiess collection even 
at the maximum permissible speed. At curves—indeed, 
the number of straight stretches on the Stubai Valley 
Railway is very small—the construction shown in Figs. 10 
and 11 ів adopted, similar insulators being used for the tie 
wires as for securing the principal carrier, as also at points 
and anchors. Span girder construction (Fig. 12) {s 
employed where more than one track is laid, since the 
distance between the tracks is too small to admit of the 
erection of centre masts. 
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Ета. 10.—Arrangement of Tie-Wire on Curve. 


It will be seen that rigid suspension has been rigorously 
avoided. An exception occurs in the case of two tunnels 
en route, in which the available headway did not admit of 
the same degree of elasticity being obtained (see Fig. 13). 
The individual points of suspension consist here of an ear 
and steel bolt cemented into a porcelain insulator, the 
latter being provided with an iron cap, which is sere wed to 
a cross carrier. In the open the trolley wire is fixed at a 
height of 18ft. above the rail heads, and in the tunnels 
13ft. Hence thera is a difference in level amounting to 
5ft, so that the bow collector lies almost in a horizontal 
position in the tunnels. 

At intervals of five-eighths of a mile, at both sides of each 
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station, and at the approaches to the termini, section 
insulators and section switches are provided in the trolley 
line. The former each consists of four high-tension 
porcelain insulators fixed into an iron frame, double insula- 
tion being provided. The arrangement is such that con- 
tact between the bow and insulators is impossible. At the 


| 
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Fic. 1L—Overhead Construction on Curve. 


same time provision is made at these pointe for taking up 
sag and anchoring the conductor. 

ollowing are the approximate quantities of materials 
used: 9°5 tons of copper for the trolley line, 3°5 tons 
of steel wire, 28 tons of wrought-iron bracket arme, 
and 6 95 tons of copper for the feeders. The value of 
these materials is £2,000 in round figures. Had tbe 
polyphase system been adopted, an additional sum of 
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FIG, 12 —8pan Construction over Double and Treble Tracks. 
£760 would have been required for trolley wire alone. 
For the third-rail system 34 truck loads of stes), repre- 
senting a value of roughly £3,200, would have been 
necessary. Hence there is undoubtedly a gain in favour 
of the high-tension system so far at least as the cost of 
the distribution work is concerned. 

The track rails serve as a return conductor. They are 
polished at the jointe, as likewise the fishplates, and coated 


with a metal paste which prevents oxidation of the contact 
surfaces. The removal of some of the fishplates after 
14 months’ wear showed that the surfaces thus treated 
were still thoroughly clean. The absence of copper rail 
bonds has proved very advantageous, since the maintenance 
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Fia. 13. —Overhead Construction at Tunnel Entrance. 


of the rail return involves no special attention. The simple 
act of tightening up fishplate bolts which may have become 
slightly Totes restores good electrical continuity—as long as 
the joints are tight the return is all right. Bat the impedance 
of the track per kilometre is nevertheless considerable, due 
to the light rails employed, the great distance between 
these rails and the trolley wire, and the high frequency 
(42 periods per second) of the current. In fact, numerous 
measurements, which coincide with the estimated figure, 
show it to be about 0'9 ohm. 


(To be continued. ) 


TRAMWAY PRACTICE IN AMERICA. 


London County Council Report. 


The following is an abstract of an excellent report pre- 
pared by Mr. A. L. C. Fell, the chief officer of the London 
County Council tramways, on his visit to America in May 
last year. Daring his stay in America Mr. Fell visited 
New York, Washington, Pittsburg, Toronto, Niagara, 
Buffalo, Boston, Albany, and Schenectady, and inspected 
the various tramway undertakings. In the course of his 
inspection he found that the officials of the street railway 
companies and of the large manafacturing concerns placed 
every facility in his way for acquiring the valuable informa- 
tion presented in his report. The general impression 
gathered by Mr. Fell with regard to the tramway problem 
in the States was that American engineers and their 
financial supporters are much more inclined to take the 
view that where there is a main road out of a city, ог a 
possibility of conecting two cities, there should be. a street 
railway to develop the district. In many instances the 
undertakings do not prove a financial success for some 
years, but the country js being developed so rapidly that 
the risk is only a small one when the ultimate results are 
taken into consideration. The greatest incentive to the 
rapid development of street railways is the fact that on the 
interurban lines the speed is in the majority of cases 
unlimited, and in а instances he travelled at а speed 
of 50 miles an hour on tracks laid at one side of the road 
with perfeot safety, so that with the cheap fares, high 
speeds, and rapid acceleration possible with electric traction, 
people with very moderste means are able to live & cone 
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siderable distance from the centres of the cities where they 
work. In most of the smaller cities the trackwork is of 
the cheapest possible character, and apparently this is all 
that is required until the undertaking is in a position to 
instal the work in a more permanent manner. It does not, 
however, follow that the track in important cities is satis- 
factorily maintained. The condition of the paving in some 
of the cities which he visited is disgraceful, and would not 
be tolerated in this country. This point should be taken 
into consideration when comparing the operating coats with 
those of similar undertakings in Eondon. 

In view of the fact that the London system is the 
conduit one, special attention is paid by the author to the 
work in New York and Washington carried out by this 
system. The details of the Washington conduit are shown 
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Ета. 1.—Washington Conduit Construction. 


in Fig. 1. There are two companies operating in Wash- 
ington, one using the trolley and the other the conduit 
system. The changing over from one system to the other 
is carried out in a pit under the track, where a man is 
employed to remove and replace the ploughs, the con- 
ductors on the cars attending to the trolleys. The time 
taken in changing from one system to the other is very 
short, but the pit is a dangerous obstruction in the road- 
way ; it is covered by a folding iron trap-door, but this is 
left open when the man is in the pit. In a very busy 
thoroughfare it would be necessary to keep men constantly 
in the pits, and special arrangements would have to be 
made so that the trap-door over a pit would not be open 
unless covered by a car. The opinion is expressed that 
this arrangement is not so advantageous as the plough- 
lifting device used at Streatham. One very special feature 
in connection with the construction of the conduit lines in 
Washington is that a large manhole is placed every 514%. 
along the track, and the mud or dirt in the conduit is 
collected by an insulated hand scraper made to fit the 
bottom of the conduit. It is then removed with hoes or 
scoops through these manholes without difficulty. In 
London the sump pits and manholes are 40 yards apart, 
so that if there is an accumulation of mud or dirt in the 
bottom of the conduit it is practically impossible to push 


this along at one operation to the nearest sump pit, as 
the dirt пав up in the conduit and is liable to short- 
circuit the conductor tees, and trouble is caused by mud 
being splashed up on the insulatore. In Washington the 
mud and refuse have to be pushed such s short distance 
that no trouble is experienced. No water is used in 
Washington for cleaning when the dirt in the conduit is 
comparatively dry, but the difference in the working 
eonditions is emphasised by the fact that the conduit is 
only cleaned out about once in six months, whereas in 
London this has to be cleaned every few days. The 
method of arranging the intermediate manholes is shown 
on Fig. 1, at B Mr. Fell advises that the cost of cleaning 
in London could be reduced if more frequent manholes 
were provided. 

The trolley tramways in New .York, Pittsburg, Toronto, 
Baffalo, Boston, and the through system between Albany, 
Schenectady, and Troy, were viewed by Mr. Fell, and 
are described in his report with.well prepared illustrations. 
We аге most interested at the present time with Mr. Еее 
conclusions on points of detail than on descriptions of 
systems. For instance, on the great question of conduit 
ploughs, those in use on the New York street railways are 
of a much lighter design than those in use on the Council’s 
tramways, but a great deal more care has been taken in the 
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Fia. 2.— Arrangement of New York Plough. 


construction of the ploughs in Washington than in New 
York, and apparently much less trouble is experienced in 
the former city. It must, however, be taken into con- 
sideration that the climatic conditions in Washington are 
much more favourable than in New York. Figs. 2 and 3 

ive particulars of these ploughs. Fig. 4 illustrates the 
atest type of plouga on the Council's tramways. In New 
York the type of plough in operation is very cheap, and the 
question of repairs is reduced to a minimum. If any defect 
develops in the wooden base of the plough, it is simply 
каро, and apparently, from the size of the scrap heap, 
troubles in this direction are not infrequent. Apart from 
the base troubles, the blade of the plough frequently 
becomes twisted when passing through special work. Mr. 
Fell thinks this is chiefly due to the fact that the ploughs 
are mounted on two parallel round rods, which run through 
holes drilled in the plough blade. There is very little 
clearance in these holes, so that unless the plough is at 
right angles to the supporting rods ib will not travel freely 
sideways, and if by accident the plough takes the wrong 
road ata junction it becomes jambed. ith the ploughs in 
use in Washington and on the Counoll's tramways this is 
not possible, as the ploughs are free to drop out of the 
supporting frame. In Washington, as all the conduits are 
laid in the centre of the tracks, it is only necessary to have 
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a supporting guide about 12in.long. In London, however, 
the supporting guides have to run the fall width of the 
track, as the conduit in the interlacing line at Greenwich, 
and also in all the car-sheds, isrun close to one of the track 
rails. The ploughs on both the systems in Washington are 
substantially built, and every endeavour has been made to 
keep the moisture out of the base. The chief fault, how- 
ever, ів that the bases are made of wood, as was the case 
with the ploughs originally supplied for the Councll's 
tramways, bat as there is practically no mud in Washington, 
very little trouble is experienced with these ploughs burn- 
ing out, and it is not foand n to dip the wooden 
base in any compound, such as was required in London 
with the wooden ploughs, and which has to be extensively 
used on the ploughs in Paris. The Washington ploughs in 
their present state would not run more than a few days 
jn wet weather in London. The engineers in both New 
York and Washington admit that there is room for 
inprovement in their ploughs. Mr. Fell thinks that it 
would redace their cost of upkeep N if they 
adopted the Council’s hard base rubber ploagh, which gives 
most satisfactory results in all weathers. After a careful 
examination of the ploughs obtained during his visit, Mr. 
Fell is of opinion that it would be falee economy to sub- 
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Ета. 3.—Arrangement of Washington Plough. 


atitute a cheaper form of ploagh for that now in ase in 
London, as so much depends on the proper working of the 
lough. A cheap plough will not only be an expensive 
fem with Pad to upkeep, but it may cause serious 
delays in the traffic, and heavy loss would be entailed. 

As regards motors, there is in America a tendency to 
increase the horse-power and to employ motors ranging 
from 40 h.p. up to 75 h.p. each. . The result is more rapid 
acceleration, and the resistance and controlling devices are 
so well arranged that full speed is attained in a very short 
distance without unduly jerking the car when starting. 
Many new features have been recently introduced into the 
design of the tramway motors which Mr. Fell is introducing 
into the specification for new cars now to be issued for the 
London system. Steel wheels are rapidly superseding 
chilled iron wheels in the States, due evidently not only to 

eater safety at high speeds, but to fewer flats being 
Tevalo d, which enables the car to keep in service for a 
much longer time before the wheels are taken out to be 
cleaned. At Buffalo steel wheels have been found to run 
on an average 55,000 miles before needing to be turned up. 

regards brakes Mr. Fell found that on the majorlty 
of the lines inspected air brakes arein ase. Electromagnetic 
track brakes have been largely su ed by air brakes, as 
it was found that the additional strains thrown on the 


motors greatly increased the cost of upkeep and decreased 
their life. He adds that the most recent types of electric 
magnetic brakes used in this country have not yet been 
tested in the States. In Toronto he noticed a type of 
brake called the momentum brake, which is made of steel 
and malleable iron, and weighs about 2601Ь. It comprises 
a friction disc formed on a sleeve which is keyed to the car 
axle, a second friction dise sliding longitudinally, with a 
feather key on the sleeve, in a flanged drum journaled on 
the sleeve between the friction discs. On this drum is 
wound a chain which is connected with the brake levers, 
On the sides of the drum annular friction surfaces of com- 
pressed wood fibre are fixed which engage the two steel 
discs. There are suitable mudguards attached to the 
drum flanges for the purpose of keeping grit from 
the friction surfaces. On the end of the sleeve is 
screwed an adjustable bevel - sided nut, and the hub 
of the movable disc is similarly bevelled, which forms a 
V-shaped groove with which the taper wedge wheels may 
be engaged to force the friction discs and into oon- 
tact. The wedge wheels are supported from a suspension 
bar which is fastened to the car truck. There is also a 
connecting rod from the live wedge wheel lever to the 
brake mast, so that by turning the brake mast a quarter of 
a turn it will engage the wedge wheels with the nut and 
movable disc, and force the latter against the drum, which 
will be thus engaged between the friction discs and caused 
to rotate, thereby winding up the brake chain and applying 
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Fig. 4. —Arrangement of L. C. C. Plough. 


the shoes to the wheels in the usual manner. To release 
the brake, the motorman simply places the brake mast 
handle back to the position in which it was in before 
application. This type is to be tried on а car in London. 
As regards permanent way, extended yokes are used 
both in Washington and New York, as are shown in Fig. 1. 
Theso facilitate the replacement of rails when they have to 
be renewed. On the vexed question of junctions between 
tramway rails and paving, they seem to be not so far in 
the States as we are in this coun Certain cases are 
mentioned where the whole of the line work is in a very 
bad condition. Fig. 5 shows a section of the rail used in 
New York. Electric welding has proved very successful 
in Baffalo, where 32 joints have been made on the Lorain 
system. They have been in use since 1899 with only 
1 per cent. of breakages. In Cleveland joints are now 
welded by the Thermit process. ‘The question of rail 
corragation is one that requires very serious consideration 
both in this country and in America, and unless the trouble 
is promptly dealt with serious damage will be done to the 
equipments and trucks, and the rails will have to be 
renewed before they are worn out. In this country corru- 
gation has appeared on the rails of nearly every electric 
tramway system, the corrugations varying in length from 
24in. to bin., the worstcorrugations appearing at curves where 


А T — Ф r ge 


912 THE ELECTRICAL ENGINEER, DECEMBER 29, 1905 


a short wave is formed on the outer rail and a long wave 
on the inner rail. The corrugation at first appears on the 
outer rall. Corrugation gave great trouble shortly after 
the cable tramways started running on the Brixton section, 
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Fia. 5. — Section of Rail, New York. 


but in this case it was found that the corrugation at the 
curves started on the inner rail, and was transmitted to 
the outer rail, and the long corrugation was on the outer 
rail, and not on the inner rail No corrugation has been 
noticed on the rails used for horse traction, but it has 


or OF WAVE 
A BOTTOM OF WAVE 


OUTER RAIL 


| EE 
Sketch showing depth of wave or corrugation on the outer rail of Rollins 
Street curve, south bound. Radius 1,000ft, super-elevation Ain., 
gango aft. 84 8 of trains about 25 miles per hour, Average 
ength of wave 2ft. 7jin. Length of service 365 days. 
уф TO? Cr WAVE 


A BOTTOM CF WAV: 


INNER RAIL 


Sketch showing depth of wave or corrugation on the faner rail of Rollins 
Street curve, south boand. lus 1,COOft., super-elevation ŝin., 
gauge 4ft. 8; in ере! of trains about 25 miles per hour. Average 
length of wave 2ft. 7e In. Length of service 365 days, 


Fig. 6. 


appeared on steam-driven tramways, but never on steam 
railways. In every oity visited in America, excep: Buffalo, 
corrugation was to be found in a more or less marked 
degree. Apparently the higher the spsed the greater the 
length of the corrugation wave. On several of the inter- 
urban lines the cars are run at speeds of from 20 to 20 milos 


per hour, and the corrugation in some instances was as 
much as 8in. long. On the Boston elevated railway, where 
the cars are ran at upwards of 40 miles per hour, the 
corrugation was no less than 51in. long, Fig. 6 gives the 
actual dimensions of one of the corrugations inspected. 
The trouble on this line is so serious that the rails have (0 
be renewed every few months. 

Before going to America Mr. Fell had for a considerable 
time been engaged in investigating this matter, and formed 
the theory that the trouble was originally caused by 
unevenness on the rail surface setting up a slight jamping 
or bounding action in the car wheels. He considers that 
the unevenness might be due to three causes: (1) chattering 
or vibration of the rollers when commencing to roll the 
ingot into а rail, causing a rough rail surface: (2) uneven 
or wide joints between rail ends rigidly supported on a 
concrete bed; (3) jumping action set up in car wheels by 
variations on the wheel or track gauge. To ascertain if his 
first theory was correct, he made some tests in the New 
Cross car-shed before the rails had been used in avy way by 
the cars. A long emery block, fitted under a truck, was run 
lightly over several lengths of track, and a distinct 
corrugation was noticeable on the rail surface, although in 
some instances it was not very regular in form. About 
nine months ago he had a water tank car fitted up with 
a grinding apparatus, consisting of a carborundum block, 
10in. long by 23in. wide, which could be pressed down on 
to the running rails. By this means some of the worst 
corrugations were ground out, and have not yet reappeared. 
The corrugation of the rails is becoming somewhat serious 
on all the sections, but additional grinding apparatus is 
being fitted on the new water tank cars which will shortly 
be delivered, and he hopes to be able to grind out the waves. 
No attempt has been made hitherto in America to get rid 
of the trouble in the manner now suggested. With new 
rails arrangements should be made, if possible, for passing 
them through a grinding machine after rolling ; the corru- 
gations are so slight that very little would have to be done 
to prevent the trouble developing in a serious manner at a 
later date. 

There then follows a large section of the report devoted 
to the use of steam-turbines in generating stations pro- 
viding energy for tramways. This subject has been so 
frequently dealt with in our columns tkat we do not propose 
to give more than Mr. Fell’s advice that turbines should be. 
used when completing the second half of the Greenwich. 
generating station. "This would contain 5,000-kw. turbines. 
instead of four 3 500 kw. reciprocatiog engines. The single- 
phase system of traction is also dealt with in the report, 
and some figures given which were obtained by the General 
Electric Company on the Balleton line. These figures 
(reproduced herewitb) give & comparison between the direct- 
current and alternating-current single-phase system over 
the same length of track. 


. Alternating- 
Direct- b 
— current single- 
current line, phase ns. 
Length cf ruͥůnn . . — 156 miles 1°6 miles 
Weight of oar ........................... 31.58 tons 51:55 tons 
102 —————— o.. d seconds ... iN te»onds 
vers ge current ротег..................... amperes amperes 
Average volts ge 606 гга 425 
Kilovolt-amperes full speed on level... 98 - 110 
Volt-ampere-hours per ton-mile of 
Siren ГОП. сыды калады кааз 86 8 xin 125'5 
Average speed. sneseno . 52 ш.р.Ь. .. 32 m. p. h. 
Schedule speed, including 15 sec. stop 29 5 T 29-5 


The car operated on tbis line is equipped with compensated 
motors and weighs 30°4 tons total without passengers, and 
is geared for a maximum speed of about 43 miles per hour 
on the level. The car has a 32ft. body, is 43ft. over all, 
and has a seating capacity of 44 passengers. The body ie 
mounted upon trucks having 6ft. wheel base, each truck 
carrying two compensated motors, each motor equivalent 
to а 75-h.p. direct-corrent motor, standard railway rating. 

In conclusion, Mr. Fell states: *'In the foregoing report I 
have only briefly dealt with a few of the innumerable 
matters of intereat brought to my notice during my short 
stay in America, but the information which I gained will, I 
feel certain, be of the greatest service when considering the 
fature developments of the London tramways. I cannot 
close this ‘report without acknowledging the valuable aid 


—— 
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which I received from the general managers and engineers 
of the systems which I inepected in the various cities, 
the officials of the General Electric Company 
Westinghouse Company.” 


—=—=_=—>—>—>———— 


OUTER DARKNESS, OR WHAT MIGHT HAVE BEEN. 
BY THE WORM. 


I was out of a job. I often am. Now I don't mind being 
out of work, as & rule, but I found running light was so 
very inefficient that I decided to go on load again. So I 
decided to look round for what is euphemistically known 
аз а “situation.” I prefer to call it “а fix," so I searched 
the Fixes Vacant” columne ; but though I have hitherto 
been able to get into a fix fast enough, yet in thie case I 
wasn't in it, so to speak. At last I strack the following : 


AFFYSHIRE COUNTY ASYLUM.—Wanted, at once at the 

above ssylum, an assistant engineer (mechanical and electrical 

experience essential), Applicants with institution experience and a 
knowledge of music preferred. Wages, 30s. per week. 


"Thats me!” said I. Institution experience and а 
knowledge of music. I attended all the meetings of the 
LE E. for two years, There's the institution experience, 
and I'll play them anything they like on a piano, from 
“ Bill Bailey” to Chopin's * Funeral March“ in five flats, 
which ought to suit em. It’s as good as got." 

So, being close to the asylum, I decided to apply 
personally. I didn’t like the look of the front door—it had 
а gaoly look—so I hunted round and found a small side 
door, at which I knocked. It was opened with amazing 
suddenness by a very short, fat man. He wae dressed in 
grey and wore knickerbockers. Не was just a broad 
smile embodied. His “fair round belly” (quotation), his 
dimpling, clean-shaven face, his sleek, curved hair, all seemed 
to smile; and when he moved, his plump calves simply 
shook with laughter. ! 

“Good morning! he said, with pleasant dignity. In 
what way may I serve you?” 

“Tve called about the assistant, engineer's appointment. 
‘Knowledge of music and institution experlence preferred,’ 
you know.” 

"Ab, yes. I've been expecting you." And he led the 
way into a large drawing-room, at one end of which was a 
grand piano. | 

Pray be seated. You will understand that executive 
musical ability is of great importance in an organisation of 
this kind. The soothing and refreshing effect of sweet 
music on an overworked brain cannot be too strongly 
emphasised. Kindly oblige me by playing a selection— 
sometbing in the lighter vain”—and opening the piano, he 
waved me to the stool. I sat down and plunged into that 
popular cake-walk, "Down South.” I heard behind mea 
series of bumps, and, on turning my head, discovered him 
capering around with amazing sgility. He hopped and 
skipped and jumped and pirouetted, advanced and retired, 
set to partners with himself, »nd always came in on the 
beat with & vigorous nod of his head. This finished, he 
amilingly resumed his dignity as I would put on my hat, 
and proceeded, In a matter of this kind it is essential 
that I should know something of your social position. 
What class of society do you move in?” 

I was about to reply when a tall, pale lady dressed in 
white drifted in. She was carrying some pieces of celery 
and the top of a cauiiflower. He bent gracefully over her 
extended hand, and made inquiries about her health. Then 
turning to me he said, ‘Allow me to present the mayoress, 
my wife. I'm the mayor, of course" (And corporation,’ I 
said to myself, admiring his rotundity) I bowed, and 
murmured my felicity with one eye on the door. 

„My dear,” she sald to him, bow often must I tell 
you I’m not your wife and not the mayoress.” Tarning 
to me she continued, smiling, “I’m Ophelia and he's 
Hamlet.” 

“Tm not Hamlet,” he said, looking red and angry. 

“Ob, how can you say so? Why, I ват you this 
morning with your stockings down.” And, ignoriog his 
snort of indiguation, she turned to me and handed mea 
plece of celery. 


and | this time with both eyes on the door. 
and the | something weird, and I'll go mad for you.” 


Engineers’ Institute, Glyndon-rosd, 
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There's rosemary for remembrance.” I bowed again, 
" Now play me 


But, madam,” I expostulated, why should you?” 

Why shouldn't T?” she replied, surprised. 

Just then a man in uniform came in, and, finding what I 
had come for, he conducted me to an office, leaving my two 
friends arguing as to who was who. The next man I 
interviewed was not nearly so pleasant. He had a cold, fishy 
eye, and was sarcastic. He inquired my business. I stated 
my qualifications, adding that I reckoned my own demag- 
netising smile would bring down the voltage of any high- 
pressure lunatic he liked to trot out. He received my 
remarks with obvious incredulity, requested me to send in 
my application by letter, and advised me to avoid tbe 
neighbourhood of lunatic asylums in future, unless I wanted 
to commit mental suicide. I came out by the front door, 
directed by the man in uniform. I'm still out of a job. But 
I've got my rosemarr, and I remember. 


FORTHCOMING EVENTS. 


SATURDAY, рес, 30. 
Robertson Social Club.— At 7.30 p. m., dance. 
Royal Institution of Great Britain.—At 3 p. m., 
by Prof. H. Н. Tarner. 
TUESDAY, JAN. 2. 
Royal Institution of Great Britain.—At 3 p.m., '' Astronomy,” 
by Prof. H. H. Turner. 
THURSDAY, JAN. 4. 
Royal Institution of Great Britain. —At 3 p.m., '' Astronomy,” 
by Prof. Н. H. Turaer. 
Rontgen Society.—At 8.15 p.m., '' The Present Position of Badio- 
Activity,” by Prof. F. Soddy, M A. (presidential address). 
SATURDAY, JAN. 6, 
Royal Institution of Great Britain.—At 5 p,m., “Astronomy,” 
by Prof. H. H. Turner. 


Astronomy, 


Institution of Kilectrical Engineers (Manchester Local 
Seotion).—Btudente' visit to Onloride E.eotrio Storage Оо, 8 
works. 


Institution of Civil Engineers. — Jan. 9, at 8 p. m., papers. 


Royal Iostitut;ion of Great Britain. — Jan. 9, at 3 p. m., 
Astronomy. by Prof. H. H. Turner. 


Association of Engincers-in-Charge.— Jan. 10, at 8 p. m., Storage 
Batter ies, by Мг. F. Oi ewster. 


Liverpool Engineering Soociety.—Jan. 10, at 8 p. m., Some 
Economic Aspects of E:ectric Power Supply," by Mr. H. W. 
Wilson. 

Institution of Electrical Engineers (Manchester Local Section — 
Students’ Section).—Jan. 12 at 7.50 p.m., ''The Electrical 
Equipment of Automobiles, by Mr. J. О. Ward. 


Institution of Civil Engineers.—Jan. 12, at 8 p. m., studen's' 
meeting. Ihe Theory of Machines,” by Prof. J. D. Oormack, 


—€— —— 
APPOINTMENTS VACANT. 


Draughtsman., Apply to d A 5, Electrical Engineer Office. See 
adverus -ment, 

Premium Pupil, City Electrical Engineer, Carlisle See advertise- 
ment in lact »ssue, 

Junior Technical Assistant, Northampton Institute. 
tions by Jan 8. See advertisement. 

Draughtsman, Manchester electrical engineering works. Apply, 
Box 519, General Post Office, Manchester. See advertisement. 

Sales and Assistant Manager, electrical maoufacturiog and сор. 
tracoting company. Apolications to 5,728, The Electrical Review, 4, 
Ludga'e-bill, London, E. O. See advertisement in last issue. 

Mechanical Engineer (with electrica] experience) Southend 
Corporation Elect icity Works. Commencing weekly salary of £2. 10s., 
rising by annual increments of бз. per week to a maximum of £3. 

Station Superintendent and Mains Superintendent, Oalcu'ta 
E:ctrie Supply Orrporation. Salary for each appointment, Rs. 450, 
Rs. 500, and R 550 per mensem fir each year respectively. Applica- 
tions by noon on Jan. 3 to Osloutta Electric Supply Corpo:ation, 
Salisbury House, London-wall, London, E. O. See advertisement, 


Applica- 


Lecture.—Oa Mondsy Oouncillor J. A. Turnbull delivered an 
address on Borough Etectrical Undertakings,” under the auspices of 
the Amalgamatad Society of Eogineers (Woolwich 4th Branch), at the 
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TO ALL OUR READERS— 


A Happy, Healthy, and Prosperous Year. 


NATURAL v. ARTIFICIAL. 


Another year in the history of the electrical era has 
ended, and the era may be said to have reached its twenty- 
fifth birthday, if we place the date of its birth in the year 
1880. Two years previously—that is, in 1878—the Inter- 
national Exhibition of Paris turned attention to the posal- 
bilities of electricity, and in 1880, as was shown at the 
exhibition, also at Paris in 1881, one of the most important 
probleme had been solved. The perfecting snd the exten- 
aion of electrical engineering has gone on with giant 
strides from then till now. Twenty-five years—a 
quarter of a century—and yet some of those who 
were in the forefront of the battle have gone to their 
rest, have joined that silent band, and passed to the 
bourne from whence no traveller returns. The history of 
almost every great departure is hid in obscurity. Those 
who have taken a practical hand in the earlier stages 
seldom or never leave a connected narrative of their 
actual labours ; hence the historian has from disconnected 
data to make as good a guess at actualities as he can. 
Some, as we say, have gone, but others, and probably the 
more important workers, are still among us. Might we 
venture to urge them in some shape or other to compile 
and make public the exact steps due to them in the 
inauguration of a new and seemingly almost boundless 
industry. If we remember aright, it was Froude in 
one of his essays who discussed the probability of the 
truth of any one of the stories of history, and who 
pointed out the great difficulty of getting at the real 
truth of any one incident that happened in the street 
at any particular time of a day. Ten people who saw 
the incident would tell ten different accounts, each with 
different details. Is there a single departure that has 
been made in electrical engineering that is credited to 
the right man or men! We know of but one in which 
we could truthful say to that man, and that man 
alone, was this new departure due—snd this in the 
twentieth century, when reading, writing, and printing 
are as common as stones on the road. We do not 
wish to rake up old troubles, but are there two men 
living who can with any degree of accuracy tell us 
the exact position of Edison and Swan in the realm 
of incandescent lighting? That is but one of a score of 
questions, each more obscure than the other, where the aim 
is exact truth Some years ago we tried to ascertain 
certain phases in the evolution of cable work, but no one 
seemed to know anything about the matter. References 
were to be found in the literature of the forties, but the 
few of these early workers living in the nineties had for- 
gotten or never knew the exact truth about the incident to 
which reference was made. Ought we not at this stage of 
the world's history to be able to state with certainty the 
“who” and the what"? 

Has the ordinary man ever considered that each succes- 
sive advance in civilisation brings with it new dangers, ia 
that the advance is usually contrary to Nature's require- 
mente. Sanitary engineers are continually fighting the 
insanitary conditions arising from concentrated population. 
The doctors have for years been preaching the dangers of 
the modern strenuous life. The manual worker has decreased 
his hours of labour and, if we may venture to say so, his 
dally and annual output. The strenuous life does not 
appeal to him, except he happens to Бе on plecework. It 
is upon the heads of departments and the principale of the 


| undertaking that the trouble falls, and with them mental 
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and nervous diseases are increasing. Every fad and fashion 
seems to give rise to a special physical trouble. Not for 
the first time, but very forcibly, a writer in the Times 
of Dec. 26 directe attention to the ‘telephone in 
business.” With the exception of the last paragraph of 
his letter we have no fault to find, but to that we give 
an absolate and emphatic denial. While objecting to that 
paragraph we mast also protest against the position the 
Times takes in matters telephonic. Its articles hardly 
appear to be unbiassed, and seem to be from interested 
sources. Our appreciation of the great merits of the Times, 
of its unique position, of its evident desire to put the truth 
to its readers, renders it necessary that we should speak thus 
strongly. Dealing with this matter first, our information 
is from sclentifio men well versed in all electrical matters 
yet not engaged directly in telephonic enterprise, and these 
do not corroborate in the slightest the dictum of the 
Times correspondent or the Times leading article, which 
seems to adopt its correspondent’s words, that the British 
system... is . . immeasurably inferior to that 
of all American cities.” 
. We do agree with the view that a business man may be 
“ completely broken down from strain and worry because 
of the constant strain of the telephone,” and we do agree 
with the view in the Times leader, “ that the evils 

may be largely mitigated, if not entirely overcome, by a 
combination of efficiency with good sense and good 
manners.” The introdaction of the telephone meant for 
many men an attempt to add to their mental and nervous 
work more than their system could bear. They did not 
and many will not realise that flesh and nerves are incapable 
of unlimited use, or, indeed, of too mach overstrain in a 
given amount of time; hence, if they persist in saying 
yea, nature steps in and says nay. One great want of the 
early years of the twentieth century is the realisation that 
physical powers are limited, and that the introdaction of 
devices that require the physical energy to be used up at 
an accelerating rate must be met, in order to enjoy physical 
robustness, by a determination not to constantly attempt to 
carry an overload. 


CORRESPONDENCE. 


One man’s word is no man's wo 
Justioe needs that both be heard. 


THE COST OF POWER. 


SIR,—I wish to call your attention to some figures which 
appear in the last number (Nov. 25) of Science Abstracts in 
the electrical engineering ssction. Abstract 1,575 gives a 
report on a paper read before an American electrical 
association by C. H. Hile. In a table apparently drawn 
up by the abstractor the cost of power in kilowatt- 
hours on the Boston Elevated Railway is given amongst 
other figures. The abstractor gives the average cost as 
0:00778 cents = 0'00389d. per kilowatt-hour. To the 
minds of Englishmen all American figures are more or less 
open to suspicion, and none more than this. I strongly 
suspect that the word cents, which is repeated, should 
be replaced by dollars,“ giving the cost as 778 cents 
= ‘389d. As I believe the railway is direct current, the 
above cost is even then very low, and I can think of no 
other reason for these remarkable figures.— Yours, eto., 


ERNEST P. HOLLIS. 


RE ANSWER TO QUESTION No 820. 


SIR,—I thank Mr. E R. Alexander for his reply to my 
letter, in which he explains his argument very clearly. 

I have to admit that he is perfectly correct in his argu- 
ment, but it only holda within infinitesimal limits. It is 
quite true that two motors taking the same current at same 
voltage may give the same brake horse-power with their 
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power factors differing from one another by quite an 
infinitesimal amount. The difference in such а case will 
be counterbalanced by the difference in all-round «ficiency 
which will be caused by differences of iron and friction 
losses. 

Bat the current varies inversely as the power factor, and, 
therefore, the ohmic losses vary inversely as the square of 
the power factor. As soon as the power factors differ by 
an appreciable amount, the ohmic losses in the motor with 
the lower power factor will quickly overwhelm the slight 
тема а of efficiency in the matter of iron and friction 
oases. 

I would further say that it is decidedly in the consamer’s 
interest to have a high power factor, ae this means a 
smaller machine for a given output with given pressure 
and current. If a man wants a certain power, he must 
pay for the current required for that power and for the 
current used up in the ohmic losses. And this latter current 
varies inversely as the square of the power factor of the 
motor.— Yours, etc., P. WEIL. 


THE PRODUCTION OF A DISINFECTANT (HYPO- 
CHLORITE OF SODIUM) BY ELECTROLYSIS. 


In an article on the above subject by Mr. C. V. Biggs, 
which appeared in our issue of Dec. 22, the author referred 
to the report for Maidenhead, made by Prof. Robinson, as 
having been made by Dr. Robinson. Of course, most of 
our readers will be aware that these experiments have been 
made by Prof. Henry Robinson, of Parliament Mansions, 
Viotoria-street, Westminster, S. W., but as many of them 
are interested in the question of sterilising of fluids, we 
hasten to point out this small inaccuracy in order to save 
inquirers time and trouble. 


MUNICIPAL ELECTRICAL WORK AT TURIN.* 


As had been foreseen, the general vote in Turin has 
been given in favour of the municipalisation of the elec- 
trical works. The committee appointed to promote the 
matter presented & most favourable and promising report 
accompanied with flattering rhetoric on the future of the 
city, the support of the poor, and the necessity of waging 
war against greedy speculators. The same proposal 
advanced in its true aspect with correct proportions pro- 
bably would not have found an equal consensus of 
approval; we are, therefore, proposing to look into it. 
We do not know how the matter may finish, as the 
technical advisers of the municipality are beginning to 
shift their responsibility, and some of those who voted in 
favour of the principle involved reserve the right of 
voting on either side in regard to financial pointe or on 


‘unforeseen details which they may consider it necessary to 


criticise. 

The history of this undertaking commences with the 
purchase by the municipality for a figure above £13,000 
of a good fall of water, the utilisation of which had been 
sanctioned by the Government. The waterfall is located 
at Chiomonte, in the valley of the Dora Riparia; ite cff:ctive 
height is 1,050ft., and the volume of water about 880 
gallons per second, so that something like 17,000 h.p is 
theoretically available. Against this fact the opponents 
to the project state that they bave made independent 
measurements of the water during the driest times, and 
have found that a quantity of only 585 gallons per second 
was passing. 

The definite echeme for the canal has been worked out 
by Engineer E. Perini, and the line for it was established 
after careful consideration of the nature of tbe ground to 
be traversed ; it is partly in open cutting and partly in 
tunnel. The material of the locality will be used throughout 
in its construction. The greatest care ia the design bas been 
given to the intake to avoid damage from heavy rocks and 
stones being washed into it at the time of the torrent 
caused by the rapid melting of the snow on the adjacent 
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mountains. The length of the canal from the intake to the 
turbinc-house will be a little more than five miles, with a 
uniform gradient of 2 per 1,000. The width varies 
from 5ft. din. to 6ft., and the maximum depth for the water 
from 3fr. 910 to aft. Sip. There are in all eight tunnels 
having а total length of 4,500 yards, the shortest tunnel 
being 36 yards and the longest 1,740 yards; in five 
cases aquedacts will be constructed to carry the canal over 
rivers or atreams. From tbe head-race two tubes are taken 
to the turbine-honse, each of 3ft. 7in. internal diameter, with 
length of about 700 yards, For commercial and technical 
reasons the upper lengths of 270 yards are constructed of 
riveted sheets of thickness varying from Fin. to jin. 
whilst the lower portions of the tubes are constructed of 
welded steel varying in thickness from in. to f'n. 
The upper part is auchored to tbe surrounding earth, 
and the lower portion is firmly supported by a 
masonry construction. The intermediate lengths rest 
on the rock-bed, supported at the jointe, which are 
constructed with flanges and rings. The tarbing-bouse is 
constructed on the left side of the River Dors, the total 
superficial area being 760 square yards; the floor is con- 
structed above the maximum height that can possibly be 
attained by the river. The actual difference in level of 
the head-race and tail-race is 1,062ft.; an allowance of 12ft. 
is made for the pipe friction, leaving а net fall of 1,050fb., 
with a volume of 880 gallons per second. Taking the 
efficiency of the turbines at 75 per cent. there will be 
12,800 h.p. available on the shafts of the hydraulic motors, 
which may be reduced in times of greatest scarcity of 
water to 8 500 b.p. 

The most important machinery at the generating works 
will consist of seven turbo-generators, each 2,500 h.p., the 
three-phase alternators working at 4,000 volts and 50 
periods; three other turbines, each of 200 b p., coupled 
directly to exciters ; seven transformers to raise the pres- 
sure to 40,000 volts; a comprebensive distributing switoh- 
board and other accessories, including an overhead traveller 
for erecting or dismounting the machinery. The electrical 
energy will be transmitted to Tarin, a distance of 374 miles, 
by means of a double eet of conductors carricd on iron 
poles. The distributing centre will be established in the 
north-west district of the city, and will contain seven trans- 
formere, with necessary accessories, to reduce the tension 
to 3,000 volts. 

Ic is intended to put down some steam plant in con- 
nection with this distribating centre, to be used in cate 
of necessity when there is insufficient water to meet the 
requirements of the supply; the capacity of the steam 
plant will be determined at a later period. For the present 
& steam-turbloe coupled direct to an alternator of 1,500 kw. 
will be pat down. 

The network in the city will consist of underground 
cables with auxiliary overhead conductors to distribute 
the energy to various points where large motore are 


required. Av various points sub-stations are to be con- 


structed from which local distribution will be effected. 
Taking account of the whole cf the losses in the turbines, 
alternators, transformers, lines, etc., there results available 
energy of 8,000 hp. at the consumers’ premises, which 
may be reduced to 5,000 h.p. under tbe least favourable 
circumstances when tbe services of the steam-turbine 
would be required. 

The estimates put before the municipality as a result of 
earefal examination of the problem give the following results 
converted to English pounds : hydraulic works, £103,400 ; 
machinery at the generating station, £41,500; high-tension 
lines between Chiomonte and Turin, together with a 
telephone line, £39,600; distributing centre in Tarin, 
£34 500 ; sub statione and distributing network, £128,000 ; 
purchase of concession, £13 200—total, £360,000. This 
estimate, however, is accompanied with the statement 
that the actual work will be carried out for somewhat 
smallor figures than the above. The estimate of working 
expenses, taking account of all the costs that may be intro- 
duced, are given at £42500 per annum, equivalent to 
£5. 6s. per horsepower per annum, for the 8,000 hp 
available at Turin; or again, reckoning that 14 lamps of 
16 c.p. can be lighted per horse-power, the cost works out 
at about 8s. per 16-c.p. lamp per annum, 


The assertion is made that the future of Turin is 
essentially industrial; the small and medium-size industrial 
works bave increased during the recent years at the rate of 
500 h p. per annum, and there is no reason to suppose that 
this rate of progress will cease, but rather that, by redacing 
the price of energy, it will be accelerated. At the present 
time the cost of energy per horse power per annum at 
Turin is put at £13. 10a. to £10, so that it may be said 
that the municipal project will reduce the cost by one half. 


PLUMBISM DUE TO ELECTROLYSIS * 
BY BALDWIN LATHAM, MICE, MIME, FGS., ETC 


There has recently occurred in the district of the South 
Hante Waterworks Company a case of lead-poisoning 
arising from the use of the company’s water in a cottage 
on the Twyford Lodge estate at Twyford, Hants. The 
water supplied by the South Hants Waterworks Company 
ie procured from wells in the chalk, one of their pumping 
statione being located at Timsbury, near Romsey, while 
the second pumping station is located at Twyford, sbout 
three-quarters of a mile from the place where the case 
of lead-poisoning has occarred. The water from both 
places is softened before being supplied to the public. 
The district in which lead was discovered in the 
water draws its supply from the Twyford pomplng 
station, the waters of which are taken from a well an 
are softened with lime by the Haines’ method The 
waters are noted for their remarkable purity for chalk 
water, and are softened down to 4deg. or 5 јер. of hardness 
before being passed into the maine of the district. The 
analysis of the water at Twyford, both be fore and after 
treatment, before the discovery of the lead in the water 
supply is given in Table A. 


TABLE A.— Analysis of Twyford Water by Messrs. G. Н. Ogeton and 
Moore before ond after Softening. 


Well Well Softened Softened 
water. water, water, water, 
— 4/9/1905. — 7/10/1905. — 4/3/1905. 7/10 / 1905. 
саа єн iih oo 
per gallon. per gallon, gallon. gallan, 
Total solids .......—.- 1981 ...... 19:46 T | бр ‘60 
Ohlorine os soso = 100 . 100.... 140.2... 100 
Sulphuric acid. a 8 ðͤ "OO oue 6 —.— 38 
Nitric acid sa 108...... 108.... 1:08 ..... 1°08 
Em 750 448. 315 2°66 
Magnesia. 40 — 35 43. “40 
Тоб] hardpess....... „ 15:16 .. 1285 .... 620.4... 4°70 
Permanent hardness 300 3.00 3000 2 90 
Parts per Parts per Perte Parte 
million. million, millica. millica. 
Free ammonia......... i „ Dil .... nil i 
Albuminoid ammonia trace ...... 005 ... 4008 


Appearance... -= 


A letter bearing date Oct. 11, 1906, was sent to tbe 
secretary of the South Hants Waterworke Company by 
Dr. G. A. E. Roberts, of Twyford, the medical officer of 
health of the New Winchester Rural District  Counoll, 
pointing out that in a sample of water taken from a cottsge 
at Twyford there was a considerable trace of lead. He 
pointed out that the pipe, which was a jin. lead service, 
was rather long, but he said that he did not think that 
the water supplied by the South Hants Company had 
any solvent action upon lead, and aeked Mr. Burnett, the 
secretary, if they kaew of a similar case, and if he could 
account for it in any way, and be went on to state thet 
an inmate of a cottage at the end of this lead service pipe 
was suffering from lead - polsoning. He said he had tested 
several samples of water from the cottage, and that there 
were traces of lead ia it, even after a considerable quantity 
of water was drawn. 

Oa Ost. 16 a piece cab out of the service pipe was sent 
to the author by Mr. G Greenslade, the manager of the 
waterworks, which contained a white deposit. The manager 
also explained that the company’s water near the end of the 
lead service was cloudy, bat drawn from the same service 
near the company’s main it was quite clear. The author was 
requested by the manager, if he thought necessary, to for- 
ward the sample of pipe to the company’s chemists, Messrv. 
Ogston and Moore, with a view to ascertaining what was 
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the nature of the deposit, and this the author did in due 
course. A sample of lead pipe was also sent to the same 
chemists with a view to having the pipe itself analysed, 
and it wae found to be perfectly pure lead. A sample of 
water taken from the house in which the case of plumbism 
had occurred was submitted to the chemists and was found 
to contain 0'14 grain of lead per gallon. The chemists 
reported at the same time that they had made a test 
with the company’s water taken from the Twyford 
pumping station as to its effect upon lead, and stated: 
“Ме placed some pieces of pure lead in a small quantity of 
water (both the well and the reservoir), allowing them to 
stand for 24 hours, when they were tested for lead, but 
could find no trace of it. We repeated the experiment, 
but this time allowing them to stand for 48 hours. 
In thie case there was the faintest trace, but not esti. 
matable. We made another experiment, this time using 
composition pipe, but without result. The water had no 
action upon it. We may mention that side by side we 
made the same experiments with the water supplied to our 
laboratories here by the New Kiver Company, and in each 
case found strong evidence of lead. We can only conclude 
on this evidence that the water supplied by the South 
Hants Water Company has no perceptible action upon lead, 
therefore the contamination must be looked for in otber 
directions.” 

Subsequently the author made an inspection of the site 
in conjanction with the manager, and he reported to the 
directors of the company on Oct. 24 that after inspecting 
the site and considering the circumstances he was clearly 
of opinion that the presence of lead in the water was 
entirely due to electrolysis. The water service had 
clearly been attacked after passing the engine-house and 
storsge batteries used on the place for the electric lighting 
of Twyford Lodge, and as the directors had been extremely 
anxious about the matter, and that it should be fully 
investigated, the author added: You may feel confident 
that it is utterly impossible for water such as that which 
you supply to the district to have any effect wbatever upon 
ead pipes, as water such as yours, which is alkaline is 
character, cannot by any possible means of itself become a 
solvent for lead—in fact, in all cases in wbich water has an 
action upon lead, the use of lime, such as you adopt in the 
zoftening of the water, is often the remedy prescribed.” 

It appears from tbe valuable investigation made by Dr. 
Houston, the present water examiner for London, that lead 
pipes are liable to attack by certain soft waters containing, 
as a rule, peaty acid, in which case the lead becomes 
dissolved in the water, and has produced dangerous illness 
among those using the water. Lead pipes are also subject 
to what he termed “erosion,” which action bears no rela- 
tion to the acidity of the water, in which case the surface 
of the lead disintegrates, and lead in a relatively insoluble 
form is deposited. It is the solvent action of water on 
lead that is the source of danger in drinking water. With 
regard to the “erosion” of the surface of lead, which is 
manifested chiefly on a bright surface, Dr. Power, C B, 
F. R. S., of the Local Government Board, says that erosion ” 
is a factor not to be neglected, but is relatively of much less 
importance than the dissolving action of water upon lead. 
The analyst reported that the deposit in the lead service 
pipe was carbonate of lead, which, be stated, was no doubt 
formed by the action of water in the plpe, and said : '* Your 
directors will undoubtedly wish to go further into this 
matter at once; therefore, to save time, will you please 
send us two pieces of leaden service pipe about 2ft. long, 
and two pieces of old pipe, besides the usual quantity of 
water, both from the well and from the reservoir, so that 
we may endeavour to find the cause of this action.” 

The samples of pipes were sent in due courte, and the 
testa showed, ae usual, that with the new lead pipe solvent 
action was perceptible which amounted to ‘02 grain per 
gallon when allowed to remain in contact overnight, but 
on the second day the action was nil. The old lead pipe 
gave a rather larger quantity of lead. In the interval the 
chemists had received a communication from the author 
with regard to the position of the service pipe with refer- 
ence to the electric cable and electric works, and statiog 
his opinion that there was an escape of electricity, and that 
the action was due to electrolysis. The chemists stated 
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that it was a very important and interesting point, and 
suggested that they should make some experiments at their 
laboratory, and report the final results of their experiments. 
In their report to the directors on the result of this experi- 
ment the chemists state that ''we passed a current of 
electricity through the water contained in the pipe, allow- 
ing the action to go on over-night. In tbe morning the 
water was tested, and it was found a decided action bad 
taken place, the activity having increased from ‘005 to ‘03 ; 
on the surface of the water we noticed some white powdery 
substance floating, and on the inside of the pipe several 
white patches had appeared. On examination, the powdery 
substance was found to be carbonate of lead, and we have 
по doubt the white patches are alto carbonate of lead, 
which is beginning to form a crust on the inside of the 
pipe. We are of opinion, therefore, that the pipe in 
question ie affected by its vicinity to the electric cable 
spoken of by Mr. Baldwin Latham, and that the corrosion 
of the pipe is entirely due to electrolysis.” 

At that time, baving regard to the suggestion which had 
been made by the author that the action was due to elec- 
trolysis, it appears that Dr. Roberts discovered a feeble 
current of electricity from the tap in the house in which 
the case of lead-poisoning had occurred, and he also found 
it in other portions of the water company’s district, and 
he communicated these results. The consequence was that 
the company determined to carry out a further investiga- 
tion, and the directors instructed the author on Nov. 11 
last to take immediate steps to trace the source of elec- 
tricity in the pipes, on which he instructed Messrs. Lucas 
and Pyke, electrical engineers, of Westminster, to make 
an inspection of the premises and to test the mains at 
Twyford with a view to ascertaining what was taking place. 
On Nov. 14 they made a test at Twyford in the presence 
of the electrical engineer, of the owner of the property 
affected, and others. Messrs. Lucas and Pyke вау in their 
report that the pipe in which the electrolysis had taken 
place was a lead pipe between 200 and 300 yards long, 
connected to the castiron main of the water company. 
After it left the cast-iron main of the company, a branch 
from it was carried to Twyford Lodge, the residence of the 
owner of the property, and it then ran away in an opposite 
direction from the house in question, and passed near 
the engine-honse where the electric plant supplying the 
current to Twyford Lodge is situated, and a branch water- 
pipe was carried into the engiue-house, and the pipes con- 
tinues thence, and is forked to supply two cottages, this 
latter portion of the pipe being a comparatively new pipe. 
It was in the moat distant of these cottages that the case 
of lead-poisoning took place, the subject being а man who 
was said to be a water drinker. 

They reported that they were shown two sections of 
pipe, one removed from the older part of the pipe before 
it reached the engine-house branch, and the other from 
the branch pipe supplying water to the cottage in which 
tbe case of lead-poisoning bad occurred, the latter of which 
showed a considerable deposit of what they understood bad 
been ascertained to be carbonate of lead, The older section 
showed very little of this deposit, but, as might be expected, 
showed a strong deposit of oxide. In order to ascertain 
the possible source of leakage of electric current to these 
pipes, tests were made to find out any difference of potential 
between any section of the pipes themselves, and the pipes 
and the surrounding earth. The result of these tests was 
to indicate that the earth immediately under and round 
the engine-house showed a positive charge as compared 
with the pipes running away from this house, the isolated 
branch pipe supplying the engine-houte showing the biggest 
difference when connected with the lead pipe that was 
continuous to the cast-iron main. The main was proved to 
be negative as compared with any part of the ground in 
the immediate vicinity of the 5 A distinct 
differenee of potential was obtained, not of large amount, 
or exceeding 0'2 of a volt in any case, which Messrs. Lucas 
and Pyke state would not be sufficient in their judgment 
to account for the comparatively extensive electrolysis that 
had occurred, and they also state tbat it was clear, from 
the fact that the South Hants water-main was negative in 
every case, that the current could not have come from that 
direction. They, therefore, proceeded to examine the nature 
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of the installation supplying the current to the premises, 
and found that an earthed return system had been adopted. 
From the information obtained, and the inspection of what 
could be seen, it appeared that a copper uninsulated strip 
was run back from the engine-room to the house, which strip 
for a part of its run was enclosed in the same bitumen 
trough as the positive insulated main. There was no 
evidence of the strip having been properly connected to 
earth in the engine-house. A measurement of the resistance 
to earth of this nominally “ earthed return was taken, and 
it showed as high a resistance as eight ohms. Moreover, 
the potential of the ground immediately surrounding the 
engine-house was distinctly above that of the nominal 
ose геа main, but again not amounting to more than 
'2 of a volt. 


THE ELECTRICAL ENGINEER, DECEMBER 29, 1905 


They observed also that the small leakages through the 
battery it is almost impossible to eliminate, and they 
expressed an opinion that they did not think them harmfal. 

On the discovery of the escape of the 1:8 volts of elec- 
tricity into the lead pipe, the author communicated the fact 
to Messrs. Ogston and Moore, and they immediately insti- 
tuted a farther series of experiments, causing an electric 
current of 1:8 volts to pass through the water fa a lead pipe, 
and on testing it found it to contain 07 grain of lead per 
gallon. Two tests were made—in one case the current 
was allowed to pass through the water for the whoie aight, 
and in the other case for only four hours —and in each case 
the amount of lead subsequently found in the water was 
identical, so that it was amply demonstrated that a current 
such as that which was shown to be leaking from the elec- 
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Up to this point the electrical engineers reported that 
the results obtained indicated a slight positive leakage 
round the engine-house, which occurred when the installa. 
tion was completely cut off and no current passing through 
the mains, and was due to the creeping from the battery, 
and they did not consider that they had obtained sofficient 
evidence of a leak to account for the electrolysis. It, there- 
fore, became necessary to seek for some other source of 
leakage, and the high resistance between the nominally 
earthed return and the earth itself seemed to indicate the 
direction of the leak. A test was then made with the house 
installation connected on, and a current of 30 amperes 
passing through the mains, when immediately an E M.F. 
was detected between the earth return and tbe water-pipe 
running to the house of 18 volte, which in the engineers’ 
opinion accounted for the whole trouble which had occurred. 


A е House m which Lead Petanine cerra d. 


trical installation in question is ample to produce cases of 
plumbism, and may seriously affect all persons asing such 
water supply. It is, therefore, of the utmost importance 
that water engineers should have a knowledge of this fact, 
во Баб in any case occurring within their own practice they 
may be able to effectually deal with the subject, 

The accompanying plan shows the position of the lead 
service pipe relative to the cast-iron main of the company, 
also the position of the electric cable. The lodge, marked 
A, is the residence in which the case of lead-poisoning 
occurred, 

Å- 


Wigan.—The Town Council have confirmed a resolution passed by 
their Electric Light and Tramways Oommittee to the effect that the 
Oouncil contribute a certain sam towards the promotion in the ensuing 
session of Parliament of a Tramways Bill. 
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ELECTRIC MAINS FOR POWER TRANSMISSION 
WORK.* 
BY PROF, JOHN T. MORRIS, МІ ЕЕ, MEMBER, 


This paper is an attempt to present a brief account of 
some of the main theoretical and practical considerations 
which affect extra high-tension transmission, giving at the 
same time an account of various details of transmissions of 
this description which are in actual operation. It deals almost 
exclusively with the apparatus used for the actual transmission 
of currents at voltages of from, say, 5,000 to the maximum 
Men that has beeu attempted for power transmission 
work. 

Use of Direct and Alternating Currents.— Extra  high- 
tension power transmission is usually carried out with 
three-phase currents, which system includes nearly the 
whole of extra high-voltage power transmission work. 
There are a few examples of direct-current, a few of single- 
phase, and a fair number of two-phase transmissions. 

Effects depending on Current employed Direct Current — 
. Thury Syslem.—In this system, as ів well known, a constant 

current is malntained in the circuit, and variations in the 
load are dealt with by adjusting the voltage to suit. 
Usually, the current is transmitted by overhead wires, and 
it is only necessary to carry а single wire through each 
town or village on the route in which power 1s required, 
these all being linked upon a single circuit, The circuit 
returns to the station by a different route. This system 
has the advantage that the eapacity and inductance of 
the cirouit do not in any way affect the ordinary working 
of the line; also, of course, there is no trouble from 
losses due to lagging or leading currents. The following 
table gives the most notable examples of this system of 
transmission : 


Direct Current Power Transmission, Thury System. 


Length of 
La Chaud de Fonds .. 14,000 ...... 3,000 — . 58 
St. Maurice-Lausanne . 23,000 ...... 4, 600 36 
Moutiers Lyons, in course 
of construction ........ 60,000 ....... 6,000 ...... 114 


Single-Phase System.—Up to the present time single-phase 
currents have been bat little used for extra high-tension 
pra transmission work, though it is quite possible that 

the near future such currents may be employed, par- 
ticularly at low frequenolos. 

Two-Phase System.—This system is adopted for power 
transmission work, but owing to the necessity of using in it 
а greater weight of copper and insulation than is required 
for three-phase work, transmissions on this system are not 
much favoured. | 

Three. Phase System.—At the present time this system 
undoubtedly holds the premier position for long-distance 
power transmission, chiefly because the weight of copper 
required is smaller than in any other alternating system, 
when the same voltage is the determining factor. 

All alternating systems labour under the disadvantage of 
the possibility of increased losses in the line due to lagging 
or leading currents, also that any synchronous machinery is 
apt to be thrown out of step by a sadden short-circuit. 

OVERHEAD MAINS, 

Materials for the Conductor.—Practically only two mate- 
rials are employed—bard-drawn copper and aluminium. 

Copper.— American practice seems to show that up to 
O iin. diameter, solid hard-drawn copper wire is employed. 
Above 0°4in., stranded copper wire is almost always used. 
With regard to intermediate sizes, practice varies. 

Aluminiuwm.—Aluminiam wire ia usually stranded for the 
work, and is stronger than copper for the same conductivity, 
but the wind pressure is greater with alaminium owing to 
the greater surface for a given conductivity. 

Wind Pressures, —Experiments conducted on a span 
950ft. in length, supported on poles 45ft. high, give as a 
relation between velocity of wind and pressure on cable 
Р =0'0025 V? for a stranded cable, where P= pressure per 
Square foot of projected cable area and V — actual velocity 
of wind in miles per hour. Apparently 65 miles per hour 
may be taken ae a reasonable maximum for wind velocity 
if such exceptional events as tornadoes are left out of 


* Paper read before the Junior Institution of Engineers, 


account. The following table gives some of the principal 


constants : 
Properties of Aluminium and Copper. 


Aluminium. Copper. 
Elastic limit in pounds per rquare inch... 14,00 ͥõ 0 000 
Oc efficient of expansion per degree C...... 0000023 — 0 0000175 
Modulus of elasticity. me o =o o on s on o ao 9,000,000 ... 16,000,000 
Electrical conductivity ............ — ....—.... 62 p. o. 100 p. o. 
Specific gra vit. . аа 2:68 ex 8:9 
Melting points . . me eoe 625deg.O. ... 1 080deg. O. 


It will be observed that the expansion of aluminium is to 
that of copper in the proportion of 4 to 3, which 
means that if copper and aluminium wires of equal span 
are erected, there will be a greater sag in the aluminium 
span for a given rise of temperature. This fact, though 
not important as regards short spans, shows that with a 
long span the height of the poles for aluminium circuits 
must be greater. To quote an example of one of the longest 
existing spans, there is an aluminium line on the West 
Coast of America having a single span of 1,800ft.— rather 
over & third of a mile. It may be mentioned that steel is 
not very far from competing with copper and aluminium 
for long span work, particularly on account of its emailer 
coefficient of expansion, and also its greater tenacity. 
Brush Discharge from Wires.—When the voltage on 
a bare wire in air is raised above a certain point, the 
wire becomes visible in the dark. The voltage at 
which this occurs is dependent on the diameter of the 
wire, as well as on the barometric pressure. The chief 
reason for the dependence of the brush discharge on 
the diameter is that the potential gradient—that is, 
the drop in volts per millimetre—passing away from 


the wire at right angles to the axis, will be greater 
for the smaller wire if the same voltage is applied in the 
two cases, owing to its radius being smailer. Siguor Jona 


has determined the relation of the voltage for wires of 
different diameters at which brush discharge begins to 
occar, and he further notes that when all the wires are at 
the same potential, the outside diameter of the brush dis- 
charge is practically the same for each, which, to quote his 
own words, is that diameter which reduces the potential 
gradient below the dlelectrie strength of air." The figures 
given in the recent British Association lecture delivered at 
Johannesburg by our vice-president, Prof. W. E. Ayrton, 
show very clearly the fact that once a wire has begun 
discharging in the air a further increase of voltage will 
increase very largely the brush discharge distance. 

Pole Construction.—Poles are either made in wood, or some 
kind of wrought-iron or steel construction is adopted. 16 
is practically essential for long spans to use the latter, on 
account of their greater strength and durability. There is, 
however, a drawback with regard to small steel towers, 
from the point of view of continuity of supply, which is, 
that should an insulator break and the wire fall, the line 
will have at once to be shut down, while with wood con- - 
struction several minutes will probably elapse before a blaze 
is started which will short-circuit the line. Indeed, a case 
is known of a 40,000-volt three-phase circuit, with grounded 
neutral, where the wire lay on a dry crose-arm for several 
hours before the circuit could be switched over, and even 
in this case the cross-arm was not badly charred. It may 
be of interest to note that an extremely roagh rule for 
giving the distance between wires is that the distance in 
inches is equal to 14 times the number of kilovolts used. 

Loss in the Line.—A reasonable loss in the line is about 
5 per cent. of the energy transmitted per 50 miles, though 
a smaller loss than this may well be obtained. 

Insulators —Porcelain and glass are practically the only 
two materials used for insulators. In some of the earlier 
power transmissions in the States, until about the year 
1897, the insulators employed for voltages up to about 
15,000 were formed and pressed in iron moulds, but this 
method of manufactare wae rather apt to produce an 
insulator with flaws. On testing these insulators, it was 
found that the only part which was really effective for 
insulating was the glaze on the surface, and not the body. 
Now, however, American practice has reverted to making 
the insulators in pieces on the potter's wheel and separately 
glazing the parts, afterwards cementing them together 
either with salphur or litharge and glycerine, or with 
Portland cement. The following are some of the main 
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polnts requiring attention in the design of high-tension 
insulators: there must be no flaws or oracks; the material 
should have a high dielectric strength ; the surface leakage 
muat be small, even when rain is falling, and the distance 
from the edge of the “ umbrella to the pin supporting the 
insulator must be sufficient to prevent arcs from starting ; 
the.mechanical strength also must be ample under workiog 
conditions. An unforeseen difficulty has been experienced 
in the use of white porcelain for the insulators in America— 
they form such an attractive mark for unserupulous rifle 
shots ! Brown porcelain and glass are much more generally 
employed now. One advantage possessed by glass ie that 
а flaw can be at once seen. It is preferable to design the 
insulator in ove piece, in order to distribute the eleciro- 
statio stress more uniformly throughout the insulator, but, 
as ie generally the case in extra high-tension work, the 
insulator has to be built up of several pieces, and a cement 
should be used which has dielectric properties comparable 
with the component parts of the insulator. Glass is 
apparently better than porcelain as a dielectric, but has the 
serious defect of mechanical weakness. It would appear 
that this weakness is almost entirely due to internal strains 
which occur during manufacture. These strains can, of 
course, be greatly reduced by good design, and also by 
subsequent annealing. Specimens of various insulators are 
exhibited, including one suitable for 60,000 volts, and 
weighing 261. 

Distribution of Electrostatic Stress in and around an 
Insulator when at work —Take, for example, one of the 
insulators used in the Shawinigan-Montreal transmission 
line, which worke at 53.000 volts three-phase, and consider 
аз an extreme case 50,000 volte between the line wire and 
pole arm when rain is falling. The whole of the upper 
side of the “ umbrella” will be at the same potential as the 
wire. If the potential gradient is too steep at the surfaces 
of the insulator, then a brush discharge will start from the 
edges, and this means that the surrounding air ie rendered 
partially conducting, or is ionised, as it is called, which 
possibly will reduce the effective thickness of the dielectric, 
and this may cause a breakdown. It should be noticed 
that the intermediate voltages which the surfaces will 
assume will depend partly on the relative capacities 
of what may be looked upon as the condensers, 
which are electrically in series. It is obvious that 
these condensers are shunted by the surface leakage 
paths, but expert opinion іп the States seems to incline to 
the belicf that the surface leakage effect is in reality 
extremely small.“ This із mainly due to the fact that at 
these extra high voltages surface leakage cannot perma- 
nently exist, siace the conducting path will vanish, owing 
to the beat produced by the leakage current itself. As is 
well known, when conductors are connected in series, the 
voltage divides in the inverse ratio of their capacities. 

Burning of Pins —Pins are usually made either of locust, 
oak, or eucalyptus wood, carefally treated so as to exclude 
moisture. Iron pins are also largely used. After a line 
has been in operation for some months, the pins carrying 
the insulators, if of wood, are sometimes found to bave a 
charred appearance. This is caused by a discharge, which 
can be seen at night, and which produces an sppreciable 
sound. Thie charring «ífect is praciically absent below 
voltages of 20,000, but at 40,000 becomes a factor requiring 
serious attention. Opinions differ as to the cause of this 
burning of pins. Some authorities consider it to be due to 
surface leakage, whilst others attribute it to the effect of a 
brush discharge between the inner part of the insulator 
and the pin. Undoubtedly, however, this effect has to be 
reckoned witb, as in some lines pins have had to be 
replaced two or three times in a year. Iron pins are much 
better from a mechanical point of view, but the attachment 
of the insulator to them requires care. The iron pin may 
be enlarged at its upper end, and then fixed in the insulator 
by means of lead or cement. Or, the metal pin may have 
& wood sleeve having & thread on its outer side, and the 
insulator may be screwed on to this pin, ss in the Locke 
insulatore, specimens of which are on the table. It may be 


* Exoept:ons must bə made in the case of lines olo e to the sea- 
coast, where the ealt in the air gets deposited on the insulators, also 


in the neighbourhood of chemical factories, and under other special 
conditions, 


of interest here to refer briefly to some troubles peculiar 
to overhead work which have actually been experienced in 
America. These are of various kinds, such as lightning 
actually striking the line; insulators destroyed by being 
shot at, as previously mentioned ; loose pieces of bare wire 
being thrown at the line by reckless “ experimenters ; 
eranes or geese flying into the line; green hay carried by 
the wiad ; an engine starting up under the line, eto. 
UNDERGROUND MAINS, 

Insulating Material.—For underground main work there 
are practically only two kinds of insulating materials which 
can be employ 4. These are rubber and paper. 

Rubber—Ru ber is seldom used for this extra high- 
tension work on account of ita great expense, though it has 
a very high dielectric strength. If well vulcanised and 
kept free from brush discharges in air and not alternately 
wetted and dried, rubber is said not to deteriorate appre- 
olably with time. 

Paper.—A good manilla paper is chosen for this purpose. 
It should be laid in thin and regular layers round the con- 
ductors. The layers must neither be wound on too tightly, 
which would sacrifice flexibility, nor too loosely, as there is 
then risk of the paper insulation crumpling. After the 
winding, the cable must be properly dried in a vacuum (at 
a moderate temperature, otherwise the paper would become 
brittle) and afterwards impregnated with some form of 
resin oil, which will not harden with age. 

Insulation Resistance.—Formerly the insulation resistance 
of a cable was regarded as the most important factor to be 
taken into account. Nowadays, however, it is almost left 
to take care of itself, and instead, attention is directed to 
breaking-down strength and bending tests, and, after the 
cable is laid, to its withstanding about double the ordinary 
working pressure for a period of an hour. It is of interest 
to note that if the temperature of an impregnated paper 
cable be raised 20deg. C. the insulation resistance will fall 
to one-thirtieth part of its previous value—an enormous 
reduotion— bat, fortunately, one which does not appreciably 
affect its breaking-down strength. 

Dielectric Strength and Specific Capacity.*—Signor Jona 
gives the following data for dielectric strength and specific 
capacities as good working averages for materials used in 
cable manufacture : 

Dielectric strength of rubber in lengths on cable— . . 
` 12,000 to 15 000 volts per millimetre, 


Dielectric strength of in lengths on cable— 
E жй 8000 to 10 000 volts per millimetre, 


Specific Capacity of Various Materials, 


Paper cables... . . ...t . . * 5-4 
aper... . . . t снее ab ut 2 
Rein EEE M “ 
Mixtures used for impreguating ... .. 3-4 or ab. ve 
Pure vulcanised rubber, about. e 


The addition of certain materials to rubber raises its 
specific capscity without appreciably altering ite dielectric 
strength. The following table gives facts relating to 


some cf these mixtures as compared with pure vuloanised 


rubber. 

Sp. capacity 
Pure vulcanised rubber. rmn кезле Pad $a Med . about 3 
Per cent. Per cent. Per cent. Per cent, 
58 Рага ... 2sulphur .. 26 balo ... 14 zino oxide .. 4-42] 
40 „ .- й .. 55 carbonate of lime .. 46 
64 ,, .- Қ 16 balo ..4zincoxideSper.. 5° 


cent, minium 
56 13 v 22 п ы 22 ПП эте == oo 61 


Arrangement of Conductors.—A three-phase cable consists, 
as is well known, of three cores of copper equally spaced 
inside а lead sheath, and approximately the thicknese of 
the dielectric between any pair of cores and between any 
core and the lead sheath is equal The application of 
theoretical considerations to cables of tbis section is by no 


* Two terms are in common use to denote this quality : dielectric 
constant and specific inductive capacity. The author regerds the 
former as uneuitable, as it might equally well be applied to the 
dielectric or bresking-down strength. Further, is it not a misnomer, 
since the constant in many cases varies for a given material! The 
latter term, specifico inductive capacity, seems uneatisfactory, es it 
eontains the word ''inductive," which tends nowadays rather to 
confuse than elucidate the ides. In view of this consideration the 
term specific capacity would appear to be preferable, though ib still is 
open to the objection that ‘‘specific” should refer to a property of а 
body which is independent of its dimensions, 
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means easy, but some light will be thrown upon it by a 
study of the simpler case of a concentric cable. Take the 
case of a concentric cable, in which 


r=the external radius of the inner conductor in milli- 
metres; 
Б the internal radius of the external conductor in milli- 


metres ; 
£-:the radius in millimetres at some point r and R; 
V = volts between r and R. 


Then it can be shown that the drop in volts per milli- 

metre—i e, the potential gradient—is given at any point 

by the expression е i 
454 


R 
2 logi, E: 


Which means that in a concentric cable the electric stress 
each layer supports in inversely proportional to its radius, 
or the potential gradient is in the inverse proportlon of the 
electric capacity of each layer. This implies that in this 
case the dielectric is not uniformly stressed, the inner layers 
being more highly stressed than the outer. In some cases 
the stress on the inner layer may be as much as four times 
that on the outer. A stranded wire as compared with a 
solid wire of the same section will always have a greater 
potential gradient very close to the surface of the con- 
ductor, owing to of the outlines of the section of 
the conductor having more sudden curves. It is for this 
reason that Signor Jons, in attempting to construct a 
single-core cable for an extraordinary high voltage, adopted 
the bold expedient of encasing the stranded wire with a 
thin sheath. This cable is described in the next section of 
the paper. 

Examples of Cables.—Originally a three-cora cable was 
made by taking three stranded cores, each of circular 
section and each insulated separately, and combining the 
three into a single cable, the interstices being filled in with 
jute or some other material until an external circular 
surface was obtained. This was then farther covered with 
insulation, and a lead sheath tightly enclosed the whole. 
The disadvantage of the arrangement was that the 
dielectric was by no means uniformly stressed, and hence 
for a given breaking-down strength and section of core 
the diameter of the finished cable was unnecessarily 
large. A specimen is shown of a Henley 6,000-volt 
three-phase cable, each core 0°15 of a square inch, supplied 
in 1899. Within the last three or four years the above 
design had been modified in the majority of extra high- 
tension three-phase cables in this country, which now 
have cores of a 120deg. sector shape in place of the 
circular, the three corners being more or less rounded. This 
resulta in making the dielectric stress more uniform, owing 
to the fact that the dielectric is more uniform in thick- 
ness between the cores and also between each core and the 
sheath, In the recently introduced so-called “ Lamine 
Henley cable, this idea is even more perfectly carried out. 
Lead sheathing is naturally fairly fusible and not of very 
great conductivity, and it is conceivable, though unlikely, 
that a severe short-circuit might result in a portion of 
the lead sheathing assuming a considerable difference of 
potential with respect to tbe earth in which tbe cable is 
laid, which might cause more than unpleasant surprises to 

ssers-by! To minimise the risk, the Board of Trade 

as favoured the introduction of a number of thin copper 
strips placed directly beneath the lead sheath ; the object 
being to increase the conductivity and diminish the fusibility 
of the sheathing as а whole. Occasionally, as in some of 
Callender's mains, the internal copper sheathing is replaced 
by external galvanised armouring, in direct contact with 
the lead sheathing. 

It is interesting to note the various means employed by 
manufactarérs to diminish the lost space due to the section 
not being quite filled with copper ae, for example, the 
“hammered” sections, B. I. and Н С. ; the introduction of a 
few wires in tbe strand of different diameterr, as in Siemens; 
and the almost complete use of the space, as in the Henley 
" Гатіг е” cable. Another cable of special interest from 
the point of view of insulation is tbat referred to above, 
designed by Signor Jona, of Messrs. Pirelli, Milan. Itisa 


single-core cable, having, as previously mentioned, a thin 
lead sheath encasing the stranded conductor, and has 
graded insulation from the inside outwards. This has the 
effect of giving a more uniform distribution of potential 
gradient. There is first a layer of dielectric of specific 
capacity 6°1, then a layer of specific capacity 4°7, then one 
of specific capacity 4'2, and, finally, a layer of ғрзсібс 
of 4:0, over which the ordinary lead sheath is placed. This 
particular cable hae successfally withstood a pressure cf 
150,000 volts for one hour. For further information on 
the principles underlying this grading of insulation, 
members are referred to two standard papers on this 
subject:. “Insulation on Cables" by M. O'Gorman ; 
oe Materials in High-Tension Cables,” by E. 
опа, 

Energy Losses in Cables.—By far the greatest loss in cable 
is due to the resistance of the conductors. The various 
losses may be stated as follows: ordinary C? R losses in 
conductors, eddy-current losses in conductors, eddy-current 
losses in lead sheathing and copper strips, increased eddy- 
current losses due to iron armouring, energy losses in the 
dielectric. From some tests made a few months sgo by 
the author, at the East London College, it was shown that 
in a particular sample of an ordinary stranded three core 
cable having 0:1 square inch section per core working on а 
supply at a frequency of 50 cycles per second at a current 
of 100 amperes per core, the eddy-carrent core loss is 
2:1 per cent. of the ordinary C? R lose, and the lead sheath 
loss is about 1:2 рег cent. of the ordinary С? R loss. This 
sample has no copper strips nor iron armouring, both of which 
would have some effect in increasing the total loss. If the 
energy losses be taken into account in the dielectric as well, 
it seems probable that the total increase of the losses in a 
three-core cable supplied with three-phase currents might be 
some 6 to 10 per cent. in excess of the ordinary C? R loss. 
This, however, is relatively unimportant when compared 
with the total power supplied by a transmission, as the 
transmission losses themselves are of the order of 5 per 
cent., while these minor losses are not greater than 10 per 
cent. of this 5 per cent., which means only j per cent. of 
the total. 

Heating of Cables.— When current is flowing in the con- 
ductors of a cable, hest is developed at a certain rate. 
Since the greatest care is taken to electrically insulate the 
conductors, they are in consequence remarkably well 
insulated thermally—that is, heat cannot be rapidly disel- 
pated from them. This results in a prolonged though 
gradually diminishirg rate of rise of temperature daring 
the passage of a current of constant value, until a steady 
temperature is finally obtained. This steady condition 
would not be reached in ordinary cables until after the 
lap:e of some hours. In consequence, a rise of 20deg. or 
30deg. C. or even much more may be quite common. The 
initial rate of rise in temperature of a copper cable is 
practically determined by the current density employed, 
and will be approximately proportional to the square of the 
current density. At 1,000 amperes per square inch the 
initial rise, if no heat were lost, would be at the rate of 
about 0°75deg. С. per minute, so in any practical cable the 
rate of rise cannot exceed this figure for the same current 
density, but will be. less by an amount depending on the 
construction of the cable. 


(To be continued. ) 


LEGAL INTELLIGENCE. 


TRAMWAYS AND TREES. 


The record was closed recently in an action at the instance of 
Wm. Kinross Gair, writer, Falkirk, against Messrs. Bruce Peebles 
and Oo., East Pilton, Edinburgh. The pursuer concluded for £1CO, 
and avers that it wae pot necessary for the construction of the tramways 
authorised by the Fall іск and District Tramways Order Oor firmation 
Act, 1901, that defender shonld lop the pursuer's trees overhanging on 
the Oamelon-road so closely as they did, and the loppiog was more 
extensive than the pursuer was by the defenders’ letters led to believe 
and to the extent to which it was unnecessary it was wrongful an 
illegal. Moreover, the work was ccnducted in a careless, unskilful, 
and untradesmanlike manner, and with a total disregard of the 
pureuer’s interests, The stumps of th» branches were left in а torn, , 
damaged, and undressed condition, The trees were disfigured, their 
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value as timber 1 reduced, and the ornamental effect of the 
plantation seriously diminished. The pureuer further averred that by 
the said operations the defenders had seriously injured the amenity and 
privacy of his property by depriving to a large extent the shelter and 
screen afforded by the trees. 

The defendants in their defence state that they sub-contracted with 
the British Electric Equipment Co., London, for the execution of the 
work relating to the overhead electrical equipment. The work of 
lopping the trees along the road wes necessary, and was not included 
in the sub-contract, but was made the subject of a subsequent separate 
order by the defenders to the Equipment Oo, The defenders com. 
municated to the Equipment Oo. correspondence which took place 
between pursuer and defendere and the proprietors of the ground 
fronting Oamelon-road. The defenders deny that the operations of 
lopping off the branches in question were carried out by them, but, 
on the contrary, were entirely carried out by the said Britieh Electric 
Equipment Oo. The defenders aver that the work was carried out 
carefully, No lopping was done except in cases where it was abso- 
lutely necessary. The defender farther averred that the pursuer was 
well aware that the operations were carried out, not by them, bat by 
another firm, and that the operations were extended in virtue of 
powin conferred by Parliament upon the Falkirk and District Tram- 
ways Co. 

Parties agents were heard in debate iu the Sheriff Court on the 18th 
inst. on the 1 pleas stated for both pursuer and defenders, 
and Sheriff Moffatt made avizandum. 


SOUTHPORT TRAMWAY ACCIDENT. 


An action was heard in the Southport Oounty Oourt before his 
Honour Jndge Oollier on the 19th inst., in which Messrs. Peter Rigby 
and the Southport Carriage Oo. sued the Southport Tramway Oo., the 
action being for damsges in respect of a collision due to the negligent 
driving of the defendant company’s servant between one of the plaintiff 
company's cabs and one of the defendant sompany’s tramoars. 

Evidence in support of the claim was to the «effect that the tramway 
gong was nob sounded, or that the tram, considering the locality, was 
going at too great a speed, and that the driver had not his brakes 
under control, or did not put them on in sufficient time. 

The defence denied negligence, but the jury found for plaintiffs, and 
his Honour awarded them £15 damages. 


COMPANIES’ MEETINGS AND REPORTS, 


BURMA ELECTRIC TRAMWAYS AND LIGHTING. 


The annual general meeting of the shareholders of this Company 
was held on the 21st inst., Mr. E. O. Morgan (chairman) presiding. 
The CHAIRMAN said that the accounts submitted covered a full 
year's working from Aug. 1, 1904, to July 31, 1905. Turning to the 
revenue account, he observed that the traffic receipts amounted to the 
d sam of £15,777, received from 2,807,287 passengers on a 
mileage of 655,494 car miles, On the other side they had spent 
£11,529, which leaves a surplus on the year's working of £22,467, or 
about 24 per cent. on the preference shares. This sum, however, is 
not at present divisible, ssid Mr. Morgan, as it is fully employed in 
stocks and stores in hand. Under the head of power expenses fuel 
figured for the large sum of £2,075. You are no doubt aware, con- 
tinued Mr. Morgan, that at present we are obliged to keep our furnaces 
ing with wood, which is the only fuel available. Thie is not only 
ear, but is also a wasteful form of fuel, as the consumption is neces- 
sarily greater than that of coal. I may say, however, that our 
inquiries have been consistently directed to obtaining a better 
and cheaper fuel, and we are now informed that we may shortly 
expect to obtain good оса! from fields which are being exploited 
on the Ohindwin River, not very far from Mandalay, which 
are said to contain large quantities and of good quality. If 
these representations are realised, we may confidently anticipate to 
make a considerable saving on the amount paid for fuel. I may 
mention that the charge of £760 for directors’ fees, though not large 
in itself, seems perhaps more than the undertaking at ita present stage 
can fairly be ir, and the directors resolved at a Board meeting in 
October last that until the full dividend on the preference shares is 
earned they will limit their drawings to £500, such reduction to take 
place from the commencement of the current year. Аз regards the 
general outlook, Mr. Morgan said that the traffics are now showing 
appreciable and satisfactory increases, and they trust that these will 
be maintained and tend to further expand. So far, said the chairman, 
I have dealt with our suia system, but our inquiries lead us to 
believe that we may profitably increase this system. Oar present 
lines, you will recollect, form more or less a T.“ with the 
Zegyo Bazar as the centre, whence lines radiate to the east, 
west, and south, We have, however, no line at present running 
north of Zegyo, which, whilst, perhaps, lees densely populated than 
the other points, still serves a very considerable population, not only 
of actual residents, but of people coming in from the northern suburbs. 
Although we are not yet quite certain as to our facte, I may say that 
the conviction is being forced upon us that we should derive great advan- 
tage by constructing a line from the Zegyo Bezsr, Northwood, to the 
municipal limit. This, of course, would entail the outlay of farther 
capita], but the outlay would be quite moderate, ss it would only 
mean the construction of permanent way and overhead lines and 
feeders, our existing power plant and cars being sufficient to 
undertake the needful service. If this scheme is carried out it 
would, of course, be necessary to raise further money, and this must 
be in the form of debentares ranking in front of the preference 
shares; but we should only recommend such a courre if we were 


reasonably convinced that it would add materially to the value of the 
preference shares, hy securing more quickly their full dividend after 
payment of the debenture interest. I am not prepared to-day to make 
any recommendation; but I think it right to mention the matter, so 
that it may receive your consideration, and that you may be prepared 
to deal with our proposals if and when they are made. In conclusion, 
I may ssy that we have every reason to be satisfied with our plant and 
equipment, which are of the best quality and do their work admirably. 
The only difficulty we have had has been the somewhat inadequate 
traffic hitherto secured ; but this is apparently gre. ur and there 
is reason to hope that with a little patience we shall find ourselves in 
possession of a property of increasing value. 


. The report was adopted. 


PROVINCIAL TRAMWAYS. 


The annual general meeting of this Company was held at the offices 
on the 22nd inst., Mr. Andrew Beattie presided, 

The CHAIRMAN, in moving the adoption of the report (copy of which 
appeared in our last issue) said that the Oompany had not been 
successful in getting their Bill for an extension of the Grimeby tram- 
way system approved by the local authorities. There had been 
unavoidable delays in opening the rt and Fareham tramways, 
but the inspection by the Board of e was teking place that day, 
aud they hoped that the lines would be opened for traffic in the course 
ofa few days, On the question of reducing the nominal value of the 
ordinary shares the directors had circularised the shareholders, and 
there had been a large response, but there was still a considerable 
percentage of the shareholders who had not answered either way. 
The directors would take no stepe in this matter without a deliberate 
and definite mandate from an overwhelming msjority of the sbare- 
holders, They did not wsnt to court litigation from any shareholder 
who disapproved. | 

Mr. SAMUEL HERN seconded the motion, which was carried. 

Special resolutions were afterwards passed to authorise the Oompany 
to supply electric energy for power and lighting in the districts of 
Fareham, Gosport, and Alverstoke, and to adopt the provisional order 

ren y M Board of Trade to the Gosport and Alverstoke Electric 

ighting Oo. 


DELAGOA BAY DEVELOPMENT. 


The annual meeting of this Company was held on the 20th inst. 

Mr. J. O. A. HENDERSON, who presided, said that their business 
was in a development stage, and its growth must depend on the 
growth of the port. With to their telephone system, there was 
not much to say except that the present switchboard was full. The 
directors did not feel prepared t» inour any outlay for enlarging it 
until the conoersion was placed on a more satisfactory basis, and 
negotiations with that object were now being carried on with the 
authorities. Raspeoting the electric tramways, he observel that at 
present these were the least sa tir f story of their various undertakings. 
A scheme for enlargement was, however, under consideration, from 
which, he ssid, better results might be looked forward to. The com- 
panies’ total earnings for the year were £51,052 and the expenses 
£38,399, leaving a loss of £6,967. 

The report was adopted. 


LIENS REGISTERED. 


Webster Electrical Engineering Co., Limited, Bradford.— 
Lien regi:tered Dac, 15 for £375 6 per cent. debentures, part of 
£1,0.0; amount previously issued, £625. No trus:ees, Oharged on 
the undertakirg property, and uncalled capital. 

Electrolytic Alkali Co, Limited, Middlewich. — Lien 
registered Doc. 8 for £30) 44 per cent. debentures, part of £50,000 ; 
smount previously issued, £20,850. "Trustee: Liverpool Mortgage 
Insurance Co. Obarged on the undertaking ard all the property, 
inclading the uncalled capital. 

W. T. Henley's Telegraph Works Co., Limited, London, 
EC. — Dust deed registered D c. 13, for securing £500,000 
44 per cent. first mortgage debenture stock, Trustees: Right 
Hon. Sr A. О, Lyail, 18, Queen’s-gate, S. W., and Н. L. M. 
Tritton, £4, Lombard.street, E C. Secured by a firat charge on the 
freehold works at North Woolwich and Gravesend and the leasehold 
offices of the company, and by a floating charge on the undertaking 
snd all other property. 


PERSONAL. 


Mr. A. Hugh Sesbrook having been appointed engineer and manager 
to the West Ham Corporation electricity supply, the Urban District 
Council and officials of Ва: king, together with the electricity con- 
sumers in the town aud neighbourhood, last week at а special meeting 
of the Council marked their appreciation of his services during the 
five years iu which he has occupied the position of engineer and tram- 
ways manager by presenting him, on behalf of the Council and 
officials, with a handsome gold watch, suitably ingcribed, and with a 
vellum testimonial which reads as follows :—‘' Urban district of Batkivg 
Town, in the county of Essex, To Mr. A. Hugh Seabrook, electrical 
engineer and tramways manager, Barkicg: The Urban District 
Oouncil of Barking Town have received with regret your resigna- 
tion of the position you have held as electrical engineer and 
tramways manager of the Oonnoil upon your „еш! to the 
important and responsible position of electrical engineer to the 
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county borough of West Ham. They desire to congratulate 
you on your well.deserved promotion, and to express to you their 
appreciation of the mannerin which you have discharged the 
duties that have fallen upon you whilst in their service. You have 
acted as electrical engineer for a period of nearly five years with 
conspicuous ability, and during that time have shown yourself to be 
an expert electrician, which combined with your knowledge of the 
working of a generating station, the laying of mains, etc., and the 
management of workmen, have proved of great value to the Council. 
The period during which you have acted as head of the electricity depart- 
ment has been a most anxious and trying one, and you are to be congratu- 
lated upon the fact that the undertaking, which upou your appointment 
showed a loss of over £1,000 per annum, has, under your management, 
become more than self-supporting. You have the best wishes of the 
Council for continued suocess in your future career.—Given under the 
seal of the Council this 28th day of November, 1905, J. Wilson (chair- 
man of the Oouncil, H. Hargreaves (clerk of the Council)" Mr. 
H. J. Mackrow (general manager to Messrs. Page, Oalnan, and Oo.), 
on behalf of the chief consumers in Barking, presented a hsndsome 
silver-mounted spirit tantalus to Mr. Seabrook and an elegant cut-glass 
silver-mounted scent bottle to Mrs. Seabrook. 

We have been asked to state that Mr. D. G. Sutherland, who for 


the last five years has held the important post of chief engineer of 


Messrs. Bruce Peebles and Оо. s contract department, will resign his 
position at the end of December to become partner in the old-eatablished 
firm of engineers, Meesrs, Mitchell Graham. and Son, 46, Bucoleuch. 
street, Edinburgh, and that electrical and mechanical engineers are 
invited to forward liste and catalogues to him at this address. 

We are informed that Mr. F. E. Mackee, who has been with the 
British Insulated and Helsby Oables for nearly 11 years, has started 
business with Mr, O. M. Robinson at 13, Osstle-street, Liverpool. 

Mr. Sharp, who has acted as construction superintendent and clerk 
of the works at the Brighton Oorporation’s Southwick station, has 
been sppointed superintendent, and his salary has been inoreased from 
£4 to £5 per week, Mr. G, Olaughton, who has been acting for the 
Westinghouse Oo., is to be assistant superintendent at £4. 10s. per 
week. Three high-tension switchgear operators sre to act as shift 
engineers ab £2. 10s. each. The salary of R. Tonge, foreman 
fitter, has been raised from £2. 2s. 6d. to £2, 10s. per week, and that 
of F. W. Markwick, boiler-house foreman, to £2. 10s. per week, 


NEW COMMITTEES. 


GRAVESEND — Electrical — Councillor Enfield, chairman. 

KINd's Lynn. — Electricity - Mr. Gemmell, chairman. 

Lowzsrorr. — Electric Lighting —Oouncillor Fry, chairman. 

STOKE ON T RENT. Electricity and Destructor —Qouncillor Yoxall 
having declined the office of vice chairman, Councillor Brooke has 
been appointed. 

WALSALL. — Electricty — Alderman William Brownhil, chairman ; 
Alderman Noske, vice-chairman. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Pontypridd.—The Urban District Oouncil invite tenders for 
conduits, "Tenders to the Olerk by Jan. 1. 

8t. Marylebone.—The Electricity Supply Committee invite tendera 
for house service fuse-toxes. Tenders by Jan. 10. See advertisement, 

St. Marylebone.—The Electricity Supply Committee invite tenders 
for various stores, Tender by Jan. 10. Full particulars in advertise- 
ment columns. 

St. Panoras.—Tenders are invited for supplying (Section A) aro 
lamp columns and crsdles ; (B) open - type arc lamps. Tenders by noon 
on Jan, 9, See advertisement. 

Leyton (Essex).—The Urban District Council invite tenders for 
the construction of nine miles of double tramway track, and for all 
materials connented therewith. Tenders by 7 p.m. on Jan. 8. 

Aberdeen —Tenders sre invited for six tramcar top-deck covers, 
Tenders to Mr. J. Bell, oity electrical and tramways engineer, Е'ес: 
tricity Works, Aberdeen, by noon on Jan. 6. See advertisement. 

Croydon.—The Guardians invite tenders for the installation of 
electric fire-alarms at the infirmary. Tenders to Mr. H. List, clerk, 
Union Offices, Mayday-road, Thornton Heath, by 4 p.m. on Jan. 8. 

Madrid.—The Public Works Department require tenders for a 
concession to construct and work an electric tramway between Santander 
and Astillero. Guarantee, 8,195 pesetas. Tenders by Jan. 30, 1906. 

Gravesend,—The engineer has been suthorired to forward specific - 
tions to a number of firms asking for tenders for economisers to be 
submitted to the town clerk s> ss to be available for committee during 
Janvary next. 

. Manchester.— Tenders are invited for laying underground telephone 
pipes, with (ther appurtenant works. Tenders to the Chairman of 
the Special Committee re Telephones, City Surveyor's Office, by 
10 a.m, on Jan. 2, 

Launceston (Tasmania).—Tendera are invited for the supply of 
500 or more electric meters and for maximum demand indicators. 
Tenders to Mr. O. W. Rocher, town clerk, Town Hall, Launceston, 
Tasmania, by 12 noon on Jan. 15. 

Rochdale.—The Electricity Committee ijavit: tenders for the 
supply of cables, Firms wishing to tender are requested to make 
Hauen on or before Jan, 1 to the Borough Electrical Engineer. 

lectricity Works, Dane-street, Rochdale. 


cable 


Grimsby. —The Corporstion require tenders for contracts contained 
in Specifications No. 35-39 and 45-45, for electrical plant, cables, and 
buildinge. Tenders by Jan, 5, 1906. 

Sofia (Bulgaria). —Tenders are invited for the electric lighting of 
the Government Cadet School. Tenders by Jan. 19. Offera must be 
addressed in the Bulgarian language and be accompanied by a deposit 
of 5 per cent. of the amount of the tender. 

Spain.—The Gaceta de Madrid contains a notice ig tenders, 
which will be opened at noon on Jan. 30 at the Directorate-General of 
Publio Works, Madrid, for the conoession cf an electrio tramway 
between Santander and Astillero. A deposit of about £208 is required 
to qualify any tender. | 

Brussels.—Tenders are required for the electric lighting of the 
marine hospital, Conditions may be obtained from the Secrétaire 
général de l'administration des hcspices et secours de la ville de 
Bruxelles, Boulevard du Jardin botanique, hôpital St. Jean, Brussels, 
Tenders by Jan. Б, 1906. 

Cardiff —With regard to the contract for the electric wiring of the 
new asylum at Velindre, Whitchurch, it hes been decided to ask the 
six firms whose tenders were lowest when the contract was firet adver- 
tised to send in fresh tenders on the old specifications, and that the 
successful tenderer be debited with the value of the work done by 
Messrs. Firth and Sons. 

Southport. —Tenders are to be obtained by the Town Oouncil for 
the supply of a battery of accumulators and a booster to be worked in 
connection with the traction sets; a shaping machine is to be pur 
chased for the workshop; and the electrical engineer has n 
instructed to rewind the field magnets of three alternators as soon эв 
convenient, and to provide an atmospheric exhaust to the No. 3 


traction set. 
RESULTS OF TENDERS. 


Burslem (Staffs),—The Town Council have accepted the tender of 
E. M. Evans, at £104. 178., for lighting St. John’s ket by electric 


arc lamps. 

Paddington.—The Metropolitan Electric Supply Co. have been 
awarded the contrsct for re-wiring the existing portion of the town 
hall and for the electric lighting irstallation of the whole of the new 
building at £636. 

Tokio.— We hear that O. A. Zadig avd Co., engineers and con- 
tractors, of 75, Qaeen Victoria-street, London, E. O., have secured an 
order for 200 miles of portable railway and 240 switches for the 
Japantcss» Government. 

Car Contracts for London Tube Railways —Aocording to the 
Railway Times, the contract from the London Undergrouud Electric 
Railways Oo. to the Amcrican Oar and Found»y Oo. for the whole 
of the steel cars for the Oharing Oross, Euston, acd Hampstead Rail- 
way has now been supplemented by the statement that the number 
cf these cars ів 150, of which 60 are motorcars and 90 are trailers, 
The builders of the cars will also construct the trucks. The Under- 
ground Railways Oo. have also awarded coutracte to French and 
Austrian firms for the steel cars required for the Great Northern, 
Piccadilly, and Brompton Railway. The number of these cars is 216, 
of which 72 are motorears and the remainder are trailers, The firms 
which have obtained the contracts are Les Ateliers de Construction du 
Nord de la France, Blanc Misseron, and the Hungarian Railway 
NIME en Machine Works, Raab. "These firms will also construct 
the trucks, 


BUSINESS NOTES. 


Mansfield, —There has been an inorease of 11,500 units generate d 
during the last month, 

Southport. —The Oorporation’s engineer has been instructed to lay 
down a telephone cable to the eowage-disposal works. 

Leyton.—The Urban District Council intend to apply for sanction 
to borrow £21 000 for extensions to the electric power station. 

Alexandria (Dumbartonshire).—A town’s meeting has decided 
in preference of haviog electric tramways over motor-omnibutes 

Weston-super-Mare —The electric light failed for a short time on 
Saturday owing to an accidental discharge from the storage cells, 

Ross (Herefordshire). —The electric light and power company are 
putting down a new 100 h. p. direct-coupled set at their works here. 

Southend. —The engineer is to lay mains to cor sumers ab a cost of 
£460 in addition to the £1,902 in Alexandra - street and Leigh-road. 

Kilkeel.—The Sanitary Oommittee of Rostrevor have been asked 
5 the Oounci) with details of the proposed electric lighting 
echeme. 

Llanel]y. —The Llanelly Chamber of Commerce will oppose at the 
forthcoming irquiry any proposals to increase the indebtedness of the 
town on electric lighting. 

Abercarn.—The District Council have decided to apply for a pro- 
visiona] order to enable them to supply electricity for all public and 
private purposes throughout the urban district. 

Wantage.—We learn that the Wantsge Engineering Oo.'s works, 
Berkshire, were partially destroyed by бге on Saturday. The main 
building, containing a large electric light installation, was saved. 

L. C. G. Tramways.— Colonel Yorke conducted the Board of Trade 
inspection of the :ection between Aldwych and the Angel yesterday 
in the presence of a representative gathering of municipal authorities, 

Torquay.—At the last Town Council meeting the offer of the 
National Electric Construction Oo. to lease or purchase the electric 
lighting undertaking was discussed. An amendment not to entertain 
the offer was carried by 16 to 14. 
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Dunfermline. — Tho Electric Lighting Committee have ben 
instructed to contivue negotiations with the Fife Electric Power Oo. 
re the propos:d sgreement, and to invite Messrs. Orossley, Birm- 
ingham, to meet the Oouncil in committee. 


Rickmansworth.—The Rural District Oouncil and Parish Oouncil 
have passed resolutions protesting against the granting of an electric 
lighting order in the district. The Oounty Council sugg.s* the better 
p ing would be for the local authority themselves to apply for an 
0 er. 

Midlothian.—The Oounty Oouncil have passed resolutions to 
oppose, so far as effscting the county of Midlothian, the Edinburgh 

orporation provisional order, the Edinburgh and Queensferry Tram. 
ways provisional order, and the Invereak electric lighting provisional 
order, 


“Useful Hints."—Under this title the electricity department of 
the Sutton Ool4field Corporation, of which Mr. Trevor Duesbury is the 
engineer and mavager, have issued a well got- up pamphlet which 
gives all the information a consumer, and those who desire to become 
such, need require. 

Porth.—At the last meeting of the Electricity Committee of the 
Town Council a letter from Mr. Duncan Cumming, sanitary inspector, 
was read, drawing attention to the alleged smoke nuisance at the 
electricity station. A special committee was appointed to inquire 
into the whole matter and report. 


Bootle.—A small mishap occurred at the Corporation electricity 
works last week, when, owing to а short-circuit, one of tbe new 
dynamos caught fire. There was a loud explosion, and big blue flames 
shot up. The dynamo was damaged, but the town’s electricity supply 
was cut off only for about 20 minutes, 


Seaham —Notice has been given to the local authorities concerned 
by the Seaham, Marton, and Hetton Tramways Syndicate of its inten- 
tion to apply to the Board of Trade for a provisional order to dis. 
tribute electricity for motive power and all public and private purposes 
within the urban district of Seaham Harbour. 


Glasgow.—The Glasgow Corporation tramways department have 
paid £43 784, 78. 1d. of taxes this year, ss compsred with £38,781. 
15s. 94. lest year. Of the former amount £791. 11s. 7d. is for water, 
£14,955, 12s. 81. to Glasgow, £1,633. 10a. 9d. to other burghs, 
£21,947, 2s. 6d. to parishes, and £4,556. 9s. 7d. to counties. 


Southampton —The Town Council have adopted the recommenda- 
tion of the Tramways Committee t» proceed with repairs to the Shirley 
route. The issue of books of tickets will be discontinued on and after 
Jan. 1 next, having regard to the small percentages of passengers using 
the same. and also the loes sustained by the committee on the sale of 
such books. 

Burnley.—The Town Council have adopted the borough electrical 
engineer's report to fase the lighting network by means of disaonneot- 
ing fuse pillars into five areas, at an eetimated cost of £450. The 
above will meet the requirements of the Board of Trade regalations, 
and reduce а tota! failure in the supply due to a fault on the mains 
to a minimum, 

Kingsten (Surrey).—The Town Oouncil have agreed to supply a 
large consumer with current for motor power at 14, per unit, on 
condition that there be a minimum payment of £150 a year for seven 
years. The Lighting Committee have also decided to reduce the 
general rate for current for mo‘or power, cooking, and heating to 2d. 
p?r unit afcer March next. 

Handsworth (Birmingham).— At the lest meeting of the District 
Oouncil it was «tsted that close upon £50.000 had been spent in 
eresting and equipping the electric lighting station, and that the time 
had arrived for the adoption of a tramway scheme for Handsworth. 
Notice has been given to bring this matter before the Electric Lighting 
and Tramways Oommittse. 


Dandee.—A deadlock has arisen between the Town Oouncil and 
the Broughty Tramway Oo. in the matter of fares for the through 
journey. Nezottetions between the pirtios have eo far been devoid of 
agreement, and the result is that, failing agreement in the meantime, 
when the suburban line is opened each party will charge ite own fares, 
the through journey costing the burgh plus the company’s rates. 


Brighton,—The electrical engineer having reported that he had 
bən unable to arrange with the railway company to supply them with 
electricity, and that one «f the two new feeders for which application 
for sanction to a loan of 24, 500 had been made would not be required, 
it has been resolved to withdraw the application in respect of the 
feeder referred to, and to reduce the amount applied for by £2,660. 


Kilmarnock —At a meeting of the Town Council on the 20th 
inst. it was stated that the drawings of the tramways during the first 
year amounted to ES. 513, while the working coste were £6,20), and, 
after allowibg £2,300 for interest on capitel and expenses of the 
opposition to the order, the net profit was £42. A motion to insert a 
clause for payment of trade union wages in all Oorporation contracta 
was defeated by 12 votes to 11. 


E.P.S. Batteries.—The Electrical Power Storage Oo., 4, Great 
Winchester. street, London, E O., have issued their tsasl most useful 
and ornamental diary. blotting pad, and calendar. We notice two 
inserts drawing especial attention to the company’s laboratory batteries 
for demonstration and lecture purposes, students’ practical use, testing. 
and miners’ electric safety lamps, hand lamps. eto. The company's 
prices for complete cells, renewals, and plates have recently gone up 
5 per cent. 

Pad dington.— At their last meeting the Borough Oouncil adopted 
a minute of the Finance Committee recommendiog that the attention 
of the London County Council should be directed to the recent quin- 
quennial assessments of the municipal electric undertakings of Ber- 
mondsey, Fulham, Hackney, Hammersmith, Hampstead, Islington, 


Poplar, St. Pancras, Shoreditoh, Stepney, and Woolwich. It was 
suggested that the assessments should be raised to the real values of 
the undertakings. 

Edinburgh.—The Town Council have decide 1 to appoint a Tramway 
Committe, consisting of 16 members, as one of the standing com- 
mitíe-s, and ordered that all remite on the subject of the tram- 
ways shculd be transferred to this committee, Їп addition to the Lord 
Provcst, the following councillors have been appointed: Mesers, A. A. 
Murray, Bailie M' Michael, Currie, Bailie Dobie, Grieve, Mallinson 
Treasurer Brown, Neil M'Leod, Bailie Olark, Dean of Guild Wileon, 
розро Cunningham, Macpherson, John Murray, and Smith- 

Nliot. 

Caloutta —The policy of the Oorporation in requiring the tramway 


.| company to contribute freely t» the widening and improvements of 


such rcads as happen to need rectification for their lines appears to be 
а wise спо, for, after all, the tramway extensions only runu in sure 
direstions and only follow the most remunerative routes which will 
plentiſully and increasingly recoup any outlay iucurred in making 
them. It ie, therefore, only reasonable for the Corporation to insist on 
the tramway company carrying out in such cases the necessary road 
improvements. 


Erith.—The Electric Light and Tramways Committee of the Borough 
Oouncil recommend that the rate of pay of conductors be in 
f-om 644. to 6d. per hour, as from Dec. 31. With reference to the 
proposal that the London County Oouncil should construct the authorised 
tramways from Abbey Wood to the existing Bexley lines in High- 
street, Plumstead, it was stated that the Highways Committee of the 
County Council were giving careful consideration to the suggestion, 
and в communication would be sent so soon as a definite decision had 
been arrived at. 


Great Yarmouth — Ап aro lamp which consists of a pair of 22-c. p. 
lamps with reflectors, placed back to back, has been adopted as the 
most suitable type to give the best results, Fifty lamps at £5. 33. are 
to be placed on short рогіз, and the lamps are to havea reflector placed 
over the top. The General Parposes Committee have asked the E!ec- 
tricity Committee to give instructions so that the alternate aro lampe 
in the borough may be kept lighted until half. past six in the morning 
from the end of Ostober until the end of January without extra cost to 
the former committee. 


North London Tramways.—Oolonel Yorke, on behilf of the 
Board of Trade, on the 20th inst. inspectsd the length of tramway 
whish has been constructed from the Highgate Archway to the Arch- 
way Tavern to link up the tramway systems of the Middlesex and 
London County Councils, This short length of tramway hes been 
conetructed by the London Qounty Oouncil on the overhesd 
electric system, but, until their own tramways have been electrified, 
will be lessed to the Metropolitan Electric Tramways Limited, and 
will be worked by them in continuation of the line from Whetstone to 
155 viale which they already lease from the Middlesex Oounty 

uuoil. 

Ayr.—The Oonnty of Ayr Road Board have recommended the 
шу ошо to petition against the order t» construct the tram- 
ways between Stevenston aud West Kilbride, via Saltooats and 
Ardrossan, unless and until a satisfactory agreement with the pro- 
moters had been acjasted. It was pointed out at the las} meeting of 
the committee that several parts of the road were too narrow to admit 
of a tramway line. At some parte the actual roadway was as narrow 
as 15ft. The promoters proposed to put down the line on the north 
side of the road, but the committee were of opinion that the 
line should be put in the middle of the road, and that the road should 
be not less than 22ft. between kerbs, 


Tramway Men's Loan Clubs.—Two cases are reported in which 
drivers and conductors employed by the London United Tramways 
Oo. who belong to loan clube were this Ohristmas unable to 
participate in the annual ''share out owing t» the dissppearanoe of 
the men entrusted with the funds. In one instance, so far as can be 
estimated, between £450 snd £500 is missing, together with the 
treasurer, In the second case the members had anticipated a distribu- 
tion cf some £200. Both the money and the man who had it in his 
keeping are missing. The clabs are purely private enterprises, pro- 
moted entirely by the employé: at the depété, aud in no way is the 
London United Tramways Oo, responsible. 


Cardiff —Mr. Arthur Ellis, elestrical engineer end manager for the 
city, on Friday asked the Finance Oommittee that in the electric 
lighting department actus] and nob estimated profits should be dealt 
with. He said that the E'ectiic Ligbtiog Committee estimated that 
the profits of the year would amount to £5 000, ani the Fin mee 
Committee allocated £5,000 towards the relief of rates. The electric 
lightiog profits only amounted to something over £2 000, with the 
result that the city treasurer's accounts showed that there had been а 
loss on the working о? the department, Whst he suggested was that 
for one year nothing should be allocated from estimated profita t »wards 
the reduction of rates, and that subsequently the actual profits should 
be dealt with. The committee agreed to the suggestion. 


Accident.—The Glasgow Evening News contains the following 
account of an accident which occurred on the 27 h inst. Alexander 
Melville, an electrics! engineer in the employment of the British 
Westinghouse Oo., 65, West Regent-street met with a terrible death 
thie morning. st the new sub station in S irling.road, in connection 
with the Oorporation electricity department. Along with a man named 
William Scott, Melville was at work on the platform from which the 
high-tension switches are controlled, conveying & current of 6,500 
volte, Evidently under the impression that the current was off, 
Melville got hold of one of the switches, an! the electricity passed 
through his body, killing him instantaneously. When the current 
was turned cff, which was done in a few seconds, the body dropped to 
the floor, Dr, Duff was called in, and he pronounced life extinct. 
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Private Bills.—The London and North-Western Railway Co. has 
inserted in its omnibus Bill for next session powers to create £502,000 
additional capital, and further borrowing powers to the extent of 

150,000. The new capital will provide mainly for the construction 
of over 21 miles of new railways, of which over 14 miles will be laid 
down in South Wales and nearly six miles in the construction of a 
railway from Sbepshed to form a janction with the Great Oentral 
Railway at Loughborough. 

Delagoa Bay.—Spesking st the annual meeting of the Delagos 
Bay Development Corporation, Mr. J. О. A. Henderson, the chair- 
man, alluded to the electric tramways, which, he observed, were at 

resent the least sstisfactory of the corporation’s undertskings. The 

ight car traffic was a prominent feature. He informed the ehare- 
holders that Messrs. Mordey and Dawbarn, of Westminster, had 
been consulted with reference to the working of the tramways, and a 
Miam was under consideration which would produ be, he hoped, better 
resulte, i 

Birkenhead. — The Corporation have decided to apply for an 
injunction to restrain the reilway company from running their motor- 
omnibuses. The Oorporation are acting оп counsel's opinion, which 
is that the company have no powers authorising them to ran such а 
service. Grounds put forward by the Corporation are that the motor- 
omnibuses will involve extra expense to the rates, for maintcaance of 
roads and other purposes, amountiog to £11,C00 a year, equal to а 
rate of nearly 6d. in the pound, and that the value of prop e ty in 
the better-clase residential districts traversed by the vehicles will be 
reduced. 

Bury.—The annual report of the Bury Corporation tramways states 
that the total revenue was £19,544, and the working expenses £11,041. 
After paying interest on capital and repayment of sinking fand, tbere 
is a net balance of £510, which has been carried to re:erve fand. The 
number of passengers carried was 4. 065 455. The average revenue 
per car mile was 9'21d., and the aversge working expenses per car 
mile, including power cost, was 5:204, Since the complete system had 
been working the average number of passengers carried per week had 
been 96,448, and an average of 8,895 workpeople per week had been 
carried at half-fare. 

Wash-outs—Ineignificant damage—elaborated and magnified by 
the daily Press, hard up for copy during the holidays—was done to 
the basement of the Oharing Oroes and West.end Klectricsl Supply 
Oo. by the bursting of a water- main near St. Martin’s-lane on 
Boxing Day. А similar iacident occurred in Ar:hur street in the 
City on Obristmas Day. There a distribution area was cutoff for about 
20 minutes; at the first-named place no inconvenience was caused 
at all. We only mention the matter because of the exeggerations 
complained of, and also because there was а similar case in the 
West.end some time ago, and which ie at present sub judice but 
which we are informed will o be amicably settled between 
the parties when the case is called in March nex}, 


Dundee, —The Dundee Advertiser publishes in fall the corr: spond- 
ence which took place between the Corporation and Messrs. Gourlay 
Bros. and Oo. re the supply of electrical current to Osmperdown 
Shipyard. In their last letter Messrs. Gourlay wrote to the Dundee 
town clerk, under the date of Dec. 11, 19(5: That owing to the 
Electrical Committee's refusal to supply us with continuous current вв 
arranged, and also seeing that they now propose to supply three-phase 
current, which is not so suitable for our purposes, and teeing that we 
have been quite unable to assertain any date upon which either 
current would be available, we are obliged to abandon the scheme to 
take the Corporation current, and have, therefore, to-day entere 1 into 
& contract whereby we shall generate our own current." 


Vienna Telephones —The Daily Telegraph Vienna correspondent 
says: ''Telephonio communication with Pesth, which wae lately 
extended to Belgrade and Sofia, has aleo been opened up with 
Bucharest. At present Vienna is in touch with Berlin on the north, 
and with Pesth, through which it can also reach the capitals of 
Bulgaria, Servia, and Roumania with powerful transmitters. The 
rate from Pesth to Bucharest ie fixed at 2e. 6d. for three minutes, or 
Бе. for urgent use. Up to the present the interurt an telephone is not 
much used by the general public, but is largely patronised by the Press 
and by opaan on the Bonrse. It was probsbly the telephone which 
pe the Vienna papers to give the recent debates of the Germaa 

ich steg at Berlin at a length of ssven and eight colamns the next 
morning.” 

Barnstaple,—<An inquiry has been held into an application of the 
Town Council for sanction to borrow £4,000 for purposes of electric 
lighting. Mr. J. Jordan, borough accountant, stated that the number 
of consumers was now 256, and they started with 98 three years ago, 
The capital expenditure was £29,765. The revenue for the year was 
£3,085, and the expenditure on the revenue account, inclading 
interest and redemption debt, £3,110. He said that no surplus was 
shown, because the Ohristmas accounts, which amounted to £514, 
were not included, Mr. О, E. К. Chanter opposed the application as 
а large ratepayer and an owner of property, but Mr. Boston, the 
town clerk, submitted that Mr. Chanter appeared in no other sapacity 
than as vice-chairman of the gas company, and was assisted by 
the secretary of the company (Mr. Schofield). 

Dewsbury.—It seems ss though the projected tramway from 
Dawebury to Eirlsheaton and Ossett will be taken in hand at an 
early date. The Dewsbary Town Oouncil have passed a resolution 
in favour of applying to the Board of Trade for a provisional order 
for the purpose of reviving and extendiog the time for the exercise 
of the powers of the Dewsbury Corporation Tramways O-der, 1904. 
Negotiations have been proceeding between the local authorities and 
the Wakefield and District Light Railway Oo., and it is hoped the 
company may be induced to undertake the construction and working 
of the line. The Ossett Town Oonncil have aleo passed a formal 
resolution to extend the time for carrying out the construction of 
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an electric tramway from Ossett Market-place to the boroagh 
boundary—part of the proposed scheme of tramways from Ossett to 
Dawsbury. 

Bo'ness.—We have previously referred to the differences between 
the Town Council and the National Electric Oonstraction Oo, with 
reference to the interpretation of certain clauses of the working agreement 
for the elestiic lighting of the borough. The chief subject uader тирае 
referred to the right of the Town Oouncil to appoint an independent 
inspecting ergincer to eximiae the plant and system, and charge the 
company all expepees incurred in so doing. The Town Oouncil have 
now ec epted an offer of the company to pay at the end of five years 
a lump sum of 40 guineas towards the fee of an engineer msking the 
inspection. The G ugeil have also resolved to accept a tender of £100 
towards the payment of interest on a balance of £5,000 lying at the 
credit of the Towa Council] pending the receipt of а certificste from 
the consul .iog engineers in London before paying the Oonstruction Oo, 
the final instalment, 

Lancaster.—The Electricity Oommittee hsve decided to supply 
current to the L. and N. W. Railway works at the rate of 14d. per 
unit net, вој зоб to their guaranteeing a minimum consumption of 
42 000 units per annum for a period of seven years, This will amount 
to £262. 103. per year, a sum which would cover the rapsyment on the 
осв of the main (£860) and the increased cost at the works, and lave 
a small balance «f рг. fit. The matter has not yet been confirmed by 
the Town Council. Amongst other things under consideration is the 
purchase of the following flint, estimated to cost £280. 6s.: one 
large wheel lathe, with шс г complete, £237. 103. ; one armature 
cradle (the one in use being inadequate for p esent requirements), £24; 
one tyre furnace (for removing and replacing s‘eel tyres and wheel 
centres) £4. 153. ; one jib crane (for handling axles and wheels when 
shrioking tyres on centres), £14. 

Faraday House Testing Foos.—We have received from the 
E:ectrical S andardisiog, Testing, and Training Iaistitution a 
pamphlet describing the facilities for testing at Faraday House, 
tcgether with а list of charges. The scope of tho institution's work 
embraces everything that is supplied by the elestricsl and associated 
induttries, aud the scale cf fees ia very reasonable, The ins itution is 
prepared to test comp'ete cete of tramway insulation, fees for which 
will be quoted on application, For testing the res'stance of rail bonds 
the fees range from one guiones, and forviectrical and mechanical teste 
of globe strain iosul«tors the fees are 51s. 61 The labora: ories and 
workshops at Faraiay House are provided with instruments and 
appiratus reqaisite for this claes of work, and are connected with the 
public electricity supply mains, from which a constant supply of both 
direct and alternating current is always available. 


Parie.—All the navvies who were ou strike hava now returned to 
wer c on the Metropolitan Uade-ground Railway, bot the masons and 
tube.layers are still out, The navvies have not ob'ained all their 
demands from ths cont astora and engineer, but they are now 
manifestly sa:isixd with the agreement propored, alth ugh they 
refused it on Nov. 30, after they had been a week out. Uader 
thia agteem nt pieze-work is abolished, extra pay ie given for wo:king 
in water, and no fines will beimpo:el, Ia the meantime, the it quiiy 
ordered by the Municipil Council as to the manner in which tho 
contractors and eogineers of th» uaderg-ound line a e conducting and 
completiog the works is coatiouiog. The members of the Munioipal 
Qoancil who are engaged on the investigation are accompanied by 
workmen, who poiat out the defi;iencies in th» construction of the 
line under the Place de la Re publique ani elsewhere. 


London Gazette —The Electrical O:e. Finding Oo. bas been wound 
up voluntarily, and Mr. J. D. A. Norris, Suff lk House, Laurence 
Pouutney- hilt, London, appoiated liquidator. The first meeting in 
the estate of W. Leslie, lately carrying on bosiness as an electrical 
engineer at 22, Bangleore- road, Putuey. will be held аб 132, York- 
road, Westmin ter Bridge, S. E, at 1230 p.m. on Jan. 2. The 
Atmospheric Electrical Purificatioa Oo, has t een wound up voluntarily, 
and Mr. E. E. Groome, 21 BSpripg.gardecs, Min hester, appointed 
liquidator, The Shanghai Electric Tramways Co. has bean wound up 
voluntarily, and Mr. d. G. Walker, 19, 85. Switbia’s lane, London, 
E.O., sppointed liquidator, The St, Helene Cable Co. has been wound 
ор voluntarily, and Mr. A. Weoh m, 10, Walbrook, London, appointed 
liquidator. The discharge of A. E. Brooks, elestrisel engineer, 
110, Cheapside, London, has been suspended for two years. 


London County Council.—4A trial trip on the first underground 
tramway constructed in London by the Qounty Oounci] was held in 
the early hours of the 22nd inet. So far the underground tramway, 
the authorised southern terminus of which is on the Embankment 
close to Waterloo Bridge, has been completed only to the orescent of 
Aldwych, but as the electrification of the tramway t» the Додо] at 
Islington is now complete, it was thought desirable, with a view to its 
anticipated opening for traffic early in the New Year, to test the 
workiog arrangementa as regards of gauge, curves, gradients, contiauity 
cf current, and other matters. A singls-decked inspection car bearing 
the number 101 ran smoothly along the tunnel, and with ease it 
climbed the steep ascent up to Theobalds road, and on eme-ging was 
shunted by a pointaman in readiness on to the down liae, and the 
descent was made with equal smcothness, Through runs to the Аодэ1 
and back followed with saticfaotory results. 

Littleborongh.—The  E'coctricity Committee have now been 
empowered to take such steps and obtain such expert atsistan c? as 
they deem necessary in order to submit a complete electi»; lighting 
scheme, with estimate of the cost, to the Council at a future meeting. 
The approximate ocs? is statei at £2000. This means an annual 
expenditure on interest and depreciation at 6 per cent. of £120. The 
Oentral school uses 2 655 units per annum, the Oouncil offices 613, 
fire station 9B, stables 84, textile school 617, and free library 1,174. 
By obtaining current from the Rochdale Corporation at about 2d. per 
unit, and with the sum of £120 for interest and repayment, there will 


9906 THE ELECTRICAL ENGINEER, DECEMBER 29, 1900. 


be a total annual expenditure of £155. 7s. 
reduction to & ressonable sum of the price of current to the Central 
echool would mean, at 4d. per unit, an income of £42, 6s. Compared 
with the present cost, the Council will be able to save 2d. per unit on 
the remaining 2,000 units, which would amount to £16, The scheme 
would, therefore, mean au expenditure of only £97 per anz um, and 
some revenue which may be expeoted from private lighting. 

Twickenham and Teddington Electric Supply Co.—The com- 

apy’s new Bill contains provisions aa to exercise by Twickenham and 

eddington Ee: trio Supply Oo. or E Amundson's E'ectricity Corpora. 
tion of powers cf and exemption of Hampton Urban D stric; Oouncil 
aud Teddington Urbsn District Council from liabilities under Hampton 
Electric Lightir g O:der, 1901, aud Teddington Eleotrio Lighting 
Order, 1901; power to make sgreements for such purposes, and 
confirmation of existing agreements ; provisions as to transfer of such 
orders; further powers with respect to supply of electrical energy, 
laying of electric lines, eto., and breaking up streets, raiiways, еіс, 
within Twickenham, Hampton, Teddington, Hampton Wick, Sunbury, 
“Feltham, Hanworth, Ashford, Shepparton, Ham, Esst and West 
Molesey, and Esher and the Dittons, and powers to sapply in ac j ір. 
ing areas; agreements with and powers to electric undertakers and 
others in such adjoining areas; confirmation of and powers to main- 
tain existing works, eto.; terms and conditions of supply; provisions 
as to purchase by local authorities; incorporation and amendment of 
‘Aste and orders, obo. 

Rochdale-Heywood, — The length of tramway between the 
Rochdale boundsry and the Heywood Market-place was inspected by 
Oolonel Druitt (on behalf of the Board of Trade) on the 20th inst., 
who sanctioned its immediate use for traffic. A satisfactory agrement 
was come to between the Rochdale and Heywood representatives on 
certain points in the draft agreement for the working of the new lines. 
The tirms of the settlement provide that Heywood shall supply 
eurrent and keep the track and overhead equipment in order, and 
that Rochdale shall] supply cara and work the lines. The through 
fare from the Rochdale centre to the Heywood Marketplace ie 3d., 
and Heywood’e share of this is to be caloulated on the basis of car 
mileage, giving Heywood 1°17d. and Rochdale 1'83d, To the Rochdale 
borough boundary at vt daha: Oemetery the distance is 2'16 miles, 
and the fare so far has been 2 J. From Heywood Cemetery to the 
Heywood Market-place the diatance is 1:27 miles, making a total 
distsnce of 34 miles from the Rochdale centre, The only point that 
has been left over for settlement by the respective sub.committees is 
the question of the overlapping stages and the basis on which reosipts 
taken on these shall be divided. An agreement will now ba drawn 
up in accordance with the draft signed last week. 

Nottingham. —The town clerk has prepared for the City Oouncil а 
report on the proposal to amend the Notts and Derbyshire Tramways 
Act, 1903, the Bill for which will be promoted in the next session of 
Parliament. The principal clauses that may affect the Oorporation 
deal with extentions of the time for purchasing land and for the con- 
struction of the tramways until Aug. 11, 1908, and the Oorporation’s 
power of purchase, which is now put at 21 years, or at the expiration 
of the leas2, By Section 11 of the Bill power is given to the company 
to 100 motoroais, omnibuses, or other vehicles in connection with or in 
extension of their tramway syetem. By Section 34 of the Bill power 
is given to the promoters to sell to the Corporation: (1) the tramway 
commencing at the present system in the Gregory-boulevard and going 
along Abbey-atreet, Dunkirk- road, Beeston-road to the city bound sry; 
(2) the tramway commencing at the present system in Bentinck-road 
and goivg along Alfreton-road and Nathill-road to the city boundary; 
(3) the tramway commencing in Sneinton Market and going along 
Oarlton-road to the city boundary; (4) the tramway commancing at 
the termination of the present system on the Mansfield.road at 
Winchester-etreet and going along the Msneficld-road to the city 
boundary. The remainder of the sections in the deposited Bill do 
not afisct the Oorporation. 

Harrow.—At tho last Urban District Oouncil meeting the surveyor 
presented a special report on the proposal of Northwood to apply to 
the Board of Trade for su order to supply electricity for light/ng aud 
power in the district, The application embraced power to cut, atop 
up, and divert roadsin the district, and he suggested that the applica- 
tion be oppotel with a view t» the insertion cf protective clauses, 
Olauses would have to be inserted for the protection of the sewers, the 
price to be charged restricted, and the power obtained to limit the 
period of the order. At present power was taken for 42 years, and 
not until the expiration of that time could the Oouncil purchase, even 
if they wished to do so. Mr. Hogg thought there should be a clause 
prohibiting the opening of a number of roads at the same time. Tho 
report was adopted, the clerk and surveyor being instructed to make 
all necessary preparation for opposing. The surveyor also presented a 
report on the propos al of the North Metropolitan E'ectrio Power Co. 
to obtain powers to extend their mains from Edgware Bridge to Stan- 
more corner. He pointed out that the company did not propose t» 
light Little Stanmore. They undertook to carry out the work within 
two years, and to supply electricity for private as wel as public 
bare The power sought by this company would preclude the 

ouncil from executing any work of a similar character, aod he 
suggested that the usual steps be taken for ineuring protective olau :es. 
The Oouncil agreed. 


Islington.—After a long debate on the report of the Lighting 
Oommittee, which appeared in our last issue, the matter has been 
deferred to two committees for farther report. The report referred to 
in our is ue of Dec. 15 with regard to the extension of aro ligh'irg 
came again before the Oouncil last Friday, ani was referred to the 
Finance and Lighting Oommitte«s, The report stated that in the 
interests of the borough and also of the electris light undertaking, it 
was desirable that there should bo a considerable extension of street 
aro lighting, and they proposed t» extend the supply to about 15 miles 
of streets at present lic by 714 incandescent gas lampe. These they 
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proposed to snperaede by 245 electric arc lamps. If their suggestion 
were adopted, they proposed thatthe sum of £15,734 allocated to the 
electric lighting 5 for street-lighting last year should not be 
increased but rem in a fixed charge, and in that event the cost per 
unit would be nominally reduced from 34d. to 21 d., and the cost per 
lamp per annum, exclusive of csrbons and trimming, nominally 
seduced! from £352. 28. to £20 123, A statement had been prepared 
by the electrical engineer, from which it appeared that the present 
sum psid under contract to the gas company for gas would be more 
than enovgh to pay the inte est on the loan, together with the cost of 
maintenance and charges for carbons. The electrical engineer's 
e:t mate of the amount required t» carry out the complete scheme was 
£21,011, of which £3,812 had already been sanctioned by the London 
Oouoty Oounci), leaving an amount of approximately £17,000 to be 
raised by loan in the usual manner. e committee recommended 
that the estimate be approved, and that the Lighting Oommittee be 
authorised to proceed with the scheme, application being made to the 
London County Council for sanction t» the borrowing of £17,200. 


Heckmondwike.— Mr. 0. H. Carter, the District Oouncil's elec- 
trical engineer, in his report on the working of the station in Bath- 
road for the six months ended Sept. 30 lest, gives the following 
figures: Unite generated — traction, September, 1905, 150,455 
(September, 1904, 121,505); lighting, 160,915 (68,742) — total, 
291,568 (195,047). Units sold—traction, 118,548 (117,482) ; private, 
20 515 (15,090); power, 81.047 (12,645) ; street-lighting, 17,327 
(15,814) —total sold, 237,437 (159,031).  Oonsumers connected, 18 
(14) ; equivalent 8.c.p. lamps, 2,685 (1,626); number of consumers, 
197 (199); total lamps connected, 22 825 (13,326). The cost of 
generation and distribution over the same periods per unit sold were: 
coal, 31d. (:551.) ; oil, waste, and water, 05d. ("04d.) ; wages, 28d. 
(263.); repairs, 10d. (05 J.); management, insurance, rent, rates, 
and general charges, 30d. (54 d.); coat per unit sold, 1°014. (1 Od). 
The financial results of the six months’ working aro as follows: 
Expenditure—fue!l, 1905, £311, 11s. 24d. (1904, £221. 18s. 3d.); 
wages, £251. 133. 10d. (2177. os. 1044.) ; oil, water, and stores, £55. 
81 3d. (£29. 14а, 2d.); repaira, £101. 18, 44d. (£25. 6s. 04d.); 
works costs, £699, 14». 8d. (£454. 2s. Ad.); management, £171. 
133. 104d. (£138. 148, 23.) ; geaeral charges, 228. 104. 54d. (£20. 
4s. 6d.) ; insurances, £8. 53, 91, (£4. 2s. 51.) ; 1ent and raves, £97. 
21. 6d. (£67. 58. 41.) — total costs, £1,005. 7s. 1d. (£684. 6». 7d.). 
Income—Sale of energy: private, £313. 9з. 7d. (£209. 143. 51.); 
power, £340. 4s. 7d. (£59. 76. 77d.) ; arroes Tehning, £204. 16s. 6à. 
(£214. 1s. 6d.) ; traction company, £972. 158. 7d. (£865. 51.) ; meter 
rents, £15. 23, 14. (£10. 193. id.); baths, £12. 10s. (£12. 10s.)— 
£1,858. 18. 41. (£1,572. 153. 5ì.); сові: ae above, £1,005. 7s. Id. 
(2684. бз. 7d.)—balance, £855, 11: 31. (£688. 8. 104.); віх 
months’ interest and sinking fund on £20 843 at 6} per cent., £677. 
78. 6d. (2677. 7a. 61.) —£116. 53. (£11. 1s. Ad.). 


PROVISIONAL PATENTS, 1905 


Dec, 15. 


20097. An apparatus for centralised control of electric switches 
connected to alternating- current distributing not- 
works. Jcssph Dancan Spark, 3, Fairholm-r»ad, West 
Oroydon. : 

26109. Improvements in and relating to conductors for the 
electric lighting of miners’ safety lamps. Didymus 
Thomas and William Phillips, Bryn Awel House, Treharris, 
Glamorgan. 

26122, Improvements in and relating to incandescent and 
other electric lamps. William John Fowler, 3, Lincoln’s- 
villas, Highwool-hili, London. 

96144, Improvements in and connected with fuses for elec- 
trical circuits. Walter Edward Richards, 16, Grest 
George-street, Westmins:er, London. (Complete врезібс\- 
tion. ) 

26149. An improved system of electrical distribution. Roderick 
MoKenzie Palmer, 11, S»uthampton-buildinge, Ohancery- 
lane, London. (Date spplied for ucdsr Patents Ast, 1901, 
Dec. 22, 1904, being date of application in United States.) 
(Oomplete specification. ) 

26162. Improvements in couplings for electrical wires. Henry 
Faitbrother. 33. Oannon street, London. (Joha Griffith 
Thomas, U. S. A) 

26188. Inter communication by means of telephones or other 
electric signalling apparatus over lines used as 
feeder cables, pilot wires, or the like. Reginald 
William Klitz, 15, Herbert-road, Wimbledon, London, 

36187, Improvements in means for controlling the lights in 
railway carriages lighted by electricity or gas. 
J. Stone and O»., Limited, and Alfred Henry Darker, 77, 
Ohancery-lane, London. 

Dec. 16. 

26207. Improvements in protective devices for use in the 
distribution of electricity by overhead wires for elec- 
tric tramways and the like. James Robson, 3, Devon- 
thire-plica, Selly Paik, Wor.es‘ershire, 

26219 A spring improved raising and lowering eleotrio light 
device. Walter Veri um, The Dendles, Latham - road, 
Twickenham, M d ils: x. 

20233, Improvements in or connected with electric tramways 
on the conduit system. Henry James Peddie, 14, 
Fountainhall-road, Edinburgh. 
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26281. Improvements in electromagnets for alternating-current 
circuit breakers and the like. Michael Birt Field and 
Ferranti Limited, 18, Southampton-buildings, Chancery- 
lane, London, 


COMPLETE SPECIFICATIONS ACCEPTED 
To be published Jan, 4. 


1905. 

Alternating-current dynamo-electric machines British 
Thomson-Houston Oompeny, Limited. (General Electric 
Company.) 

Electrical signalling apparatus particularly adapted 
for signalling in mines. Woodworth. 

Means for suspending aud sustaining electric lamps 
at any desired height. Whitaker ani Wass, (Dite 
applied for uader Iuterne tional Con vention, July 14, 19C4.) 

Telephone call registers. Meyer. 

Conveying currents to electrodes arranged ia elec- 
trically insulated tubes. Gatz und Co, E sengies erei 
und Maschinen Fabriks Act..Ges. (Date applied for under 
International Convention, Aug. 26 1904.) 

17181, Thermo - electric couples. British Thomson-Hous‘on 

Company, Limited. (General Ele t ic Company.) 

19138. Dynamo-electric machines. Allgemeine Elektricitü's Gas, 
12 87 applied for under International Convention, Sept. 22, 
1904.) 

Constant- current electric distributing system for the 
utilisation of variable sources of power. Böhm. 

Road vehicles. British Thomson - Houston Company, 
Limited. (Allgemeine Elextricitüts-Ges.) 


10794. 


14441. 


15289, 
15594, 


19201, 


19752. 


COMPANIES’ STOCK AND SHARE LIST. 


Name, kc Last price. 
Commerelal and Industrial.— £ £ 
Alliance Electrical Co., 5 percent. Cum. Pref., Nos. 1-70,000 | .. 8-1 
Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-125, 000 4 .. A 
British Insulated and Helsby Cables, Ord., 1-100,000...... B ss 64- 
6 per cent. Cum. Pref., 1-100,000 ........... .... 5 54-61 
— — — 44 per cent. Mortgage 'Debentures SYRIAE '00 103-106 
British Thomson-Houston Co., 44 per cent. 1st Mort. Deb. 
%% ↄ²ↄůB ba UM aec eX Ke TOV Va vat ERE даед 100 98-100 
British Westinghouse Elec. and Manuf. 6 per cent. Pref 
ESTA а visco bee DARE RARO A жайга о» 1} 24 
4 per cent. Mortgage Debenture Stock .......... UO .. 8 Ј-85 
Brush Electrical Engineering, Ordinary, Nos. 1-105,731 .. 2 .. 4-5 
Non. Cum., 6 per cent. Pref. .................... X x 4-3 
4) per cent. lst Debenture Stock 100 .. -100 
4) per cent. 2nd Debenture Stock. 100 84-86 
Callender's Cable, Debentureeꝶ s 100 109-111 
C ²˙ AAA ˙ ͤm — E ЕТОА 5 11-12 
O për pent, РГӨ... .;2% l e d aS 5 EE 
Crompton and Со. „2...0 5000008 ооа баев га 5 -24 
5 per cent. Беһепигев.......................... 100 . 97-100 p.c. 
Edison and Swan United, A" Shares, 1-99,261 .......... 3 18-18 
' A" Shares, 01-017, BOOS еа зә 5 24-24 
5 per cent. Debenturees 100 92 97 
4 per cent. Deb. Stock, Red. .................... 100 &5 90 
Electric Construction, Nos. 1 to 112,100 ........... ...... e 4-3 
1 per cent. Cumulative Pref. .................... "Pm 13 22 
r cent. Perp. lst Mort Deb. ................ 100 92-95 
Ferranti L mited, d per cent. Ist Mort. Deb. Stock, Red. а 90-95 
General Electric Com ny (1900), 5 per cent. Cum. Pret... 94 91i 
4 per cent. lst Mort. Deb. Stock ................ 100 96-100 
W. T. Henley's Telegraph Works, Ordinary .............. b .. 124135 
—— 4) per cent. Рге!егепсе.......................... a. ^ 58-88 
44 per cent. Debenture ss 100 109-111 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 184-194 
4 per cent. РБеһепїгезв.......................... 100 99-102 
Parker, Thos., Limited, Ordinary ........................ 10 10-104 
Telegraph Construction and Maintenance 12 32-34 
b per ent, ВОп@й` AAT 100 102-104 
Electric Lighting and Supply.— 
Bournemouth and Poole, Ordinar gg.. 10 124 123 
44 per cent. Cum. Pref., 7,501-15,000 ............ 10 103-105 
6 per cent. Cum. Second Pref., 15, 001-22, 500. 10 113-123 
4) per cent. Debenture Stock, Red............... 100 167-109 
Bromley (Kent) Electric Light and Power Co. .......... 5 1-51 
—— 4) per cent. lst Debenture Stock, Red. .......... 100 102-165 
Brompton and Kensington, Ordinary ........... ........ 5 83 93 
Fon s, 117 ba seis Fis) RA 5 9-94 
Calcutta Electric? 50001 ДА Corp., Ordinary, Nos. 1-60,000 . 5 9-94 
Мов. 00. VOLOU Ge be 5 A 9 
Cambridge a Supply Company, £10 Ord.  ........ 8 24-1 Н 
Central Electric Supply, 4 per cent. Guar. Deb. Stock .... 100 104. 10 
cha 600 Cross, West End, and City Electric Supply, Ord., 59-63 
CURDS ches riu dare РУТ ОРС «ЗАРРА Е paca Та ME ee 
4) per cent. Cum. Pref., 1-80,000 ................ 07. 2 64-54 
— — 4 per cent. Debenture Stock, C 100 .. 191-1C3xd 
„City Undertaking,” 44 p.c. Cum. Pref., I-40, 000 5 43-5 
—— ditto (1903) 40,001-80,000.......... 5 43-5 
Chelsea Electricity Supply .............................. 5 5-6 
44 рег cent. Debentures ........................ 100 .. 112-112 
Clty of. London, ORdinqgy 2.545.222 222422 5272252557562 ID 725 11-12 
6 per cent. Cumulative Prei. 10 .. 134-14 
5 per cent. Debenture Stock .................... s 124-1 
44 per cent. 2nd Deb. Stk. Prov. Certs. (all pd.).. 101-103 
County of London Electric Supply, Ordinary ............ 84- 
b Ber oant. COM, / ²˙oT M ux н чой 10 .. 12-1 
44 per cent. Debentures Prov. Certs. All pd. Rd. 100 .. 12-11 
44 per cent. 2nd Debentures Prov. Certs. ........ 100 .. 101-103 
Edmundsons' Electricity Corporation, Ordinary,1-50,000.. 5 54-53 
6 pet cent. Cum. Pret с... cesa soos reote sees D sey 54-6 
44 рег cent. First Mort. Deb. .................. —  10/-109 


100 
Electric Lt. ге Traction Co. of Aust.,6p.c. Cm. Pf., 1-50,000 5 .. 
——— 5 per cent. Debenture Stock, Rodi „соса deu АИЛ) 


igo 


Name. Amount Last price 
£ £ 

Folkestone Electric Supply, Ord. Nos. 1-10,000 .......... 5 .. 3 

44 per cent. First Deb. Stock, Red... 100 .. 101-104 
Havana Blectricity, 1-15,000 .......cccccccvesccccecceces 10 .. 9-10 
Hove Electric Lighting, Ord., 1- . дъс ыза чыл» бо ss veh 5 84-83 
Isle of Wight Elec. Lt. and Pyr. En p.c. Db. Stk. Red. .... 100 .. 100-103 
Kalgoorlie Electric Power and Lighting, 6 per cent. Cum. 

Pret., PPP OTA PET PA I x i1 
Kensington & Knigh bridge Elec. Lt., Ord., 1-21,000 . 6 103-113 
Kensington and Knightsbridge and Notting Hill, 4 per 

cent. Debenture Stock Rede)... .. 101-105 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 .. 91-104 
Lotion BMeotio, ОМОТУ: e na r^r өз 5 .. 13-24 

Bau ОБ, DUM LTC! ones 290/09 A8 43-5 


4 per cent. 1st Mortgage Det Debenture Stock, Red... 100 95 99-1 
Metropolitan Ordinary, 100 8:5 


44 per cent. First —— Debenture Stock.... 100 109-115 
— 44 рег cent. Cam. Pref. ........................ 51-5) 

54 per cent. Mortgage Debenture, Rec. 100 97-99 
Midland Electric Power Dis., 44 p.c. 1st Mort. Deb. .. — .. 101-105 po 
Newcastle-upon-Tyne Electric Supply, Ordinary, 1-57,0 9 65 .. 8.84 

Ud. ГД ОКТОЛО x yates 5 .. 8-24 

5 per cent. Pref., P 5 64 63 

, / OE T 8 61 


Notting Hill Electric Lighting. 10 E i 
4 per cent. First Mort. Debs. Nos. 1-500 (Reg.) .. 100 lo 

Oxford Electric, Ordinary, 1-96 and 40-14, 31 5 .. 63 6 

4 per cent. Debenture Stock g 100 .. 1001 

Royal Electrical Company of Montreal, 44 per cent. First 


Shares Mortgage Debentures : 100-1(3 
Smithfield Markets Electric Supply, Ord. 1-12,000 ...... o. 2.24 
——— per cent. Debenture Steck k 100 .. js 
South Lundon, Ordinary. 112. sas vane аэ» Фе ве >з таса o. 
South Metropolitan Electric Light and Power, Ord. ...... i. i 18. th 
/ 1. одеа ndi 
—— — 4} per cent. 136 Mort. Deb 100 . 
— c o dio ware акои не аа — 
St. James's and Pall Mall, Ordinary, 101-20,080 .......... o 1 151 
—— | DOE об REOR Loro o eros Noni оос «Fs esa сән 5 
——— 34 per cent. Deb. .............................. 100 .. £8 100 
Urban Electric Supply Co., Ordinary, 8-30-007 .......... S5 us 44-43 
— —— 5 per cent. Cumulative Preference, 50,001-80,000 5 .. 0-64 
ТОТОН ОРДИШЕРУ; 3X ogni ена eo elk eae ЫЙ улда 5 .. pr 
5 per cent. Cum. Pref., 110,101-158,251 .......... 5 .. 91-61 
Electric Tramways.— 
Anglo i 54 per cent, Cum. Pref., 1-260,007 ...... 2 - 8785 
то 6 per cent. Debenture Stock, 1828. . ` 300 . 142-145 
Auckland Elec. Trams., 5 p.c. lst Mor. Deb. Stk., 'Red. .... 100 105-107 
Barcelona Tramways, Ord. / ( P eins 10 .. 139-144 
— —— 5 per cent. Cum, Pret. Shares, 130,000. 2..0 10 93-10 
—— per cent. Deb., Red., 1-600 „O. 100 98-101 
— — — 44 per cent. V 100 97-102 
Bath Elec. Tramways, Ld., Pref. Ord. Shs., 75,001-150,606.. 1 15/16-1 
5 per cent. Cum. Pref. Shares, 1-59,394 .......... 1 15/16-1 1/16 
Blackpool and Fleetwood Tramroad .................... 10 134 13j 
Brisbane Tramway Invest., Ord., 1-75,000 ................ 9 .. -l4 
— —— 5 per cent. Cum, Pref., Nos. 1- TOU ЖАИ УН 5 .. 4- 
- 44 per cent. Deb. Stk., Red., Prov. Certs. all pd.. 100 .. 95- 
British Columbia Electric Railway Co., Ord. Def. ........ 100 .. 119-122 
— Ord. CCT... МАРЕ RUP CREME E KL ege mm 119.115 
— —— 5 per cent. Cum. Perpetual Pref. Stock.......... 100 106-109 
— —— 44 per cent. lst Mt. Debs., Nos. 1-6,250, of £40each 40 103-105 p.c. 
— —— 44 per cent, Vancouver Power Deb......... ..... 100 02-105 
British Electric Traction, Ord. 1-300,000 & 60,001-90,000 .. 10 74-85 
— —— ó per cent. Cm. Pf., 30 001-60, @ О у уез: фе > eases 10 10-11 
———- 5 per cent. Perpetual Debenture Stock ........ 100 117-119 
—— 44 per cent. 2nd Deb. Stock ...................... 100 .. 97-99 
Buenos Ayres and Belgrano Tramm see 14 
—— — '* A" 6 per cent. Cm. Pf., 1-40,000................ 5 ..511/16-5 15/16 
——— “ B" 6 per cent. Cm. Pf., 1-27, 500000 5 
— — $ per cent. Deb. Stock, R ee... 100 .. 107.1 
/ . S Yo ais 100 102-105 
Buenos Ayres Electric Trams., 5 p.c. Deb. Stk., Red. 100 98-100 
Calcutta Tramways, 1-102, ............................ 5 i 
44 per cent. 1st Deb. Stock, Red. ................ 100 107-1 
Cape Electric Tramways, Nos. 1-480, 0 .................. l 4 614 
City of Birmingham Tramways, 5 per cent, Cum. Pref. .... 5 .. d 5 
4 per cent. Ist Mortgage Deb., 1-3000 (1917) ...... 100 100-1 
Colombo Electric Tramways and Lighting, 5 per cent. 1st 
Mortgage Debenture Stock, Red. .................... 100 101-103 
Cork Electric Tramway and Lighting Co., Ordinary ...... 10 144-154 
—— — per cent. Cum. Pref. .......................... 10 19-16 
——-— per cent. Debentures .......................... 100 100-102 
Dubiin United Tramways (1896), Ord., Nos. 1-60,000 ...... 10 134-144 
—— — 6 per cent. Pref., Nos. within 1-60,0:0............ 10 134975 
5. per cent. Mort. Debs., 1-3, O00 Red. ............ 100 97 
Imperial Tramways, Ordinar zzz æ all 18-19 
——— per cent. Cum. Prein. al .. 14-14 
4, per cent. Deb. Stock .......................... 100 .. 10811 
Isle of Thanet Electric 01. 50,600 and Lighting, 5 per c. 
Cum. Pref., Nos. 50,001-60,000 ........................ РР 21-23 
4 per cent. Ist Mt. Db. n dac sa 
Kidderminster and District Lighting and Traction, Pref.. 5 .. 8 
London United Trys. (1901), 5 per cent. Cum. Pref......... 10 .. 10. 0j 
4 per cent. lst Mt. Db. Stock, Red. .............. 100 .. 1001 
Madras Elec. Trams. (1904), 5 per cent. Deb. Stk , Rd. .... 100 103-106 
Metropolitan Elec. Trams., Defd., 1,000,001-1,314,016 . 1 7/32-3/32 
—— 5 per cent. Cum. Pref. 500, 001-1 1,000, P 1 * 1-1 1/16 
44 per cent. Deb. Stock, Red.... 100 .. 106-108 
Milwaukee Klectric Rail and Light 5 per cent. 30-yr Cons. 
Mort. Bonds, 1926, 1-5,500 and 7,001-8,000 ............ 1, 104-107 
Montreal Street Rail., Sterling 9 per cent. (Mort.) Deb., 
e . кулаа! кз жеше але 1 .. 101-104 
— — Sterling 44 per cent. Deb., 1922, 601-2, 000 100 .. 102-104 
New General Traction, 6 per cent. ‘Cum. Pref., 1-10,000 and 
r r - 111 
Oldham, Ashton, and Hyde Tramway, Ordinary .......... 10 .. 12 
Bae, ete tse 10 .. 2h 
Perth Elec. Tramways (W. A.), 5 per cent. 1 Mrt. Deb. Sk... 100 .. 101-1 
Potteries Electric Traction, rdinary, 20,001-40,000........ 10 .. 83-91 
——— per cent. Cum. Pref., 1-20,000 .................. 10 -104 
44 per cent. Debenture TOP pipe ed Cin att etf: 100 .. 102-105 
South Lancashire Electric Traction and Power Company— 
$250,000 Ordinary 1... coenae oe n e ettet А 1 
— £101, 132 6 per cent. Preference .................. 1:5 1 
— £597,170 44 per cent. Debenture Stock ........ 100 p.c. .. l100po 
Eleetrle Railways. — 
Central London, Ordinary ........... TEE ees... 100 ы 95-96 
4 per CPP 100 — 101-103 
— . és ~ 85-88 
4 p.c Deb. Stock (Prov. Script Certs., fully paid) 100 — 111-113 
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Name. Ed Last prioe. Name. Es Last price 
£ £ 
City and South London, Consolidated Ordinary .......... 100 .. 4446 Telephones.— £ £ 
——-— per cent. Debenture Stock .................... 100 .. 106-108 
5 per cent. Pref. Stock c lll. 100 .. 119-121 National Telephone, Preferred.............. V 100 .. nom 
— T š "EC De E 100 .. 117-120 Deferred Stokkklldd . 6 100 .. 108-110 
— a A E) PE 100 .. 114-116 6 per cent. Cum. First Pref. ....... —— . 10 .. 13-15 
Liverpool Overhead, 5 pet cent. Pref. .................... 10 .. 10-104 —— — 6 per cent. Cum. Second Pref.......... EON . . 10 .. 1133 
—— — Ordinary, 1-50,000................................ E dd p per cent. Non. Cum. Third Pref............ e che S 
$ per cent Mortgage Debentures, Red., 1-1,700., — .. -98 xd 34 per cent. Deb. Stock, Red. ........... АВИТ 100 .. 1 
Underground Electric Railways of London, 5 per oent. —— per cent. Deb. Stock, Red. ............. . 100 .. 104-106 
Profit-Sharing Secured Notes ........................ — .. 84-67%. | Oriental Telephone and Electric Company ............ es 1. M 
Waterloo and City, Ordinary ............................ 100 .. 94-87 


6 per cent. Cum. Pref. ........... e 1... Mud 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Miles of 
Traffic Returns for Increase or single track Accounts for past year. 
week. decrease, Cost 
Line эрез. эч 
| WD II NL. 
| 7 Current Total | Passengers | Car miles as- ar e e. 
*. 1905. | 1904. | Week. | year. 1905. | 1904. | Ending receipte| carried. vis. enger mile. track. 
| £ £ £ £ | £ d. d. £ d. 
Aberdeen Corporation .......... Dec. 25| 1,235 | 1,154 |+ 90 + 1,1484 254 | 201 May 31 64,071 | 15,530,351 | 1,379,723 0 88 [1114 | 2,512 | 6-45 
Ayr Согрогайоо ................ » 25 186 177 |+ 9 — 8 8 „ 19| 14,328 | 3,516 380 353,945 971 1,830 | 5°16 
Barking Corporation............ — — — — e | 3585 ac — — — — — — — 
Birkenhead Corporation ........| „ 4 1,102 1,026 |+ 76| — 593 |2555! 233 | March 31, 55,025 | 11,145,531 | 1,309,905 1008 2.3385 603 
Birmingham Corporation ...... „ 25| 45 334 |+ 72] — 2 2 | „ 81 17,133 | 4,709,738 | 265,525 145 | 8,866 | — 
Blackburn Corporation ........ S п 873 778 | + 94 — 24 24 „ 25 48,875 | 8,661,720 і 11 89 | 2,036 | 7°44 
Blackpool Corporation Nov. 2 540 30 |- 10 - HEAR ous Sb. ou — — — — 
Blackpool-Fleet wood Trams... . . Dec. 25 187 18: |+ 58 — 1,103 | 16} | 164 | Dec. 51| 31,846 | 2,325,677 579,264 13°19 — 727 
Bolton Corporation ............ | » 7 1,875 | 166 |+ 249 — 40 38 | March 31| 95,765 | 20,205,196 | 2,161,130 , 1063 | 2,394 | 6°14 
Bournemouth Corporation ...... » 20| 1,235 857 | + 356 — 16 82 16 82 „ 31] 55,276 | 10,058,288 | 1,121,625 1185 | 3,226 | 719 
Bradford Corporation .......... „ 16| 4,181 3,729 | + 354 — 96 71 „ 51|256,085 | 47,108,000 | 5,053,392 10:927, 2,396 — 
Brighton Corporation .......... s 9 877 852 |+ 25 + 479 9 9 „ ЭЦ 50,339 | 11,321,160 | 1152828 | 1048 | 2,914:8| 8014 
Bristol Tramway Company...... „ 22| 5,109 | 5,076 | + 3| - 51 914 | Dec. 51/259,799 | 45,312,373 | 6,127,135 — — — 
Burnley Corporation .........-.. s» *| 2114 982 | + 139 — 10 10*60| March 51] — | — — 106 | 2,768 | 818 
| | 
Burton Corporation x 29 322 252 ＋ 60| - 1,378 81 84 | „ ЭЦ 17,950 5,878,269 454,082 921 2,068 | 6776 
Cardiff Corporation ............ „ 16| 1.805] 1831 |- 73| — 32| Bt} — | „  31/112,209 | 24,134,363 | 2,770,049 972 | 3,782 | 9°44 
Carlisle Tramways Company ....| ,, 23 180 | 174 + 6|- 661 85| 85 Dec. 31| 10,713 | 2,935,002 859,756 714 — 5:18 
Central London Railway ........| ,, 23 7,598 7,741 | — 376 922 6 6 „ 311347,588 | 44,875,947 | 1,281,214 65°10 | 57,951 |35:80 
City and South London Railway.) ,, 24 5,044 3,767 | - 725| - 130 61 61 » 31 — — — — — 
Colchester Corporation ........ — = — em — 7 — — — — — — — 
Cork E. T and L Company ....| „ 21 443 445 |— 5|+ 638| 154| 154 | „ 31 24,895 | 5,814,376 882,256 664 — 469 
Darwen Corporation ............| = — — — | — 723 725 March 31 — — — — — — 
Dover Corporation „ 15 1*8 180 | - 12 — 43 4 „ 31 11,250 | 2,853,200 284,243 9°49 | 2,500 E 
Dublin and Lucan Electric Ry...| ,, 22 107 105 |+ 2|- 2h) 63 63 Dec. 3 6, 358 402,511 110,738 ў 13°78 942 | 7°33 
Dublin U. 7. „„ 12 6,009 | 4,932 | + 117 |- 3| 47 46 „ 311267,489 | 50,050,949 | 7,077,372 9 07 | 5,691 | 555 
Dundee City Tramways .. ..... Т | 939 815 | 4 121 — | 25 25 May 15 44,695 | 11,641,525 933.006 1149 | 1,945 | 7 13 
East Ham Corporation.......... „ 16 729 618 | + 1l. — | 25 23 | March 31| 36,652 | 13,689,658 863,816 10°18 | 2,994 | 679 
Glasgow Corporation............ „ 25 15,837 | 14,0:6 | 4 1,771 | 4 26,701A| 1443 | 143 May 31/756,480 195,767,519 17,915,595 10°12 — — 
Gloucester Corporation ........ — — — — — 9 54 — — — — -- — — 
Halifax Corporation ioe 42 — — — 35) 33 | March 31| 74,019 | 17,849,642 | 1,540,707 — |1155 | 2,085 | 8:56 
Huddersfield Corporation „ 16 1,200 | 1171 | + 129 + 2,024 35 $5 „  91| 69,938 | 12,838,150 | 1,666,262 1 9°71 1,923 — 
Hull Corporation .............. „ 491 2408 2,291 |+ 116 + 976 27 26 „ O1/112,651 | 27,102,921 | 2,910,693 9 29 — 5:42 
Ilford Corporation .............. 2 Ez C ww i| ae — = 103 s c = — — — — — 
Ilkeston Corporation............ „ % 10 "eP|4 3&]e 7] — | ma. Ju]. de — = ——- - 
Kirkcaldy Corporation .......... | — = | — = | — 74 7 Мау 15 12,201 | 5,652,855 432,536 6:519 — 7:649 
Leeds Corporation „ 16| 5,838 | 5,411 | + 457 + 5,232 | 89 | 89 | March 25/298,233 | 64,223,656 | 7,121,038 1002 | 3,351 | — 
Leicester Corporation .......... | Wi T | 1,781 | + 423) — | 42 — Dec. 51| 26,011 | 12,039,252 | 1,229,507 |1 9°79 — 4°82 
Liverpool Corporation .......... „ 16 10 337 | 10,121 | + 116| +10,662 | 103 | 103 „ 31ʃ847,625 |116,642,663 [12,166,419 — aà - 
Liverpool Overhead Railway ....| „ 21 1,479 | 1,995 |- 16 - 1,656h| 6:57| 657| June 50 81,302 | 11,171,865 | 1,024,275 — — — 
London County Council ........ | „ 19| 13820 | 11,320 | +1,9 0 4-71,155 = — — = НЕС — — $n — 
Lowestoft Corporation oe. КЧ 129 133 | — 4 — 6 94 | Sept. 50 14,511 | 3,128,867 359,435 9°68 6:48 
Maidstone Corporation ........ TEC! 94 9142.8 — 2) 2 — 4,740 | 350.121 112,227 И 1013 | 2,370 — 
Manchester Corporation. „ 235 13439 | 11,005 | +2,°5)| 421,257 149 | 1314 | March 31/531, 956 126, 900,875 14, 123, 124 е 1075 4,299 | 699 
Metropolitan Dist'ict Railway. „ 23! 3,328 7,585 |+ 753| + 4589 | 21 | — = b, om = | +2 t3 x — — 
Metropolitan Railway ..........| „ 24 | 18,845 | 18,535 | + 523 + 8,152 701“ — = — - | — — — — — 
Nelson Corporation E 289 131 103 |}+ 23 + 517 — 21 „ 31 6,159 | 1,992,647 206,358 82 | 7-14 | 2,259 | — 
Newcastle-on-Tyne Corporation, „ 25 4,067 3,736 | + 351 + 3,699 | 50 45 „ 31 197,849 | 43,069,934 4,526,152 107 (10°98 | 3,957 | 7:01 
Newport (Mon.) Corporation = = — =. e 32 52 — — — — — — — — 
Oldham Corporation ........... „ 24| 1666 | 1258 + 407 -- 54 „ 25 65,553 | 13,466,245 1,504,740 116 |1045 | 1,886 | — 
Portsmouth Corporation ........ 4g A 1419 1.355 | + 116 — — 29 | a» 31 95,702 | 19,625,523 197,499 117 (11°63 — — 
Reading Corporation. о. 655 542 |+ 14 — 481 — 334 үр. д — - — — — — 
Rochdale Corporatloͤn .. „ 23 aes S54 | + 45 — 6; 44 „ 351 14,81 | 2.837110 586,547 1724 | 9°24 1,102 792 
Rotherham Corporation ........ Nov. 9 5!4 497 | + 57 — 9) 71 „ Ol] 25,509 5,251,472 993,054 107 | 953 2,612 | 749 
Salford Corporation ............ Dec. 10 4,098 | 3,817 | + 281 — 701 | - „ 01214,111 | 39,213,560 4,884,590 128 (10°29 — — 
Scarborough Tramways Co. ... — — — — — 1! — -- — — — E — — 
Sheffield Corporation .......... „ 21 5,290 | 4,465 + 825 410,18! 651 823 „„ 22 210,555 | 63,952,283 | 6,043899 | 805 9.843 3,655 | 6477 
Southampton Corporation ... АТА}, 375 035 |— 22 — 515 — 18 5» 951 99,365 9,294,771 1,108,369 | 1°27 1102 — 783 
Southend-on-Sea Corporation... - - — 9 „ A me d — — | — | — — 
Stockport Corporation xe 18 807 398 + 409 104 TP — — — | — | — — — 
| 
Sunderland Corporation ........ „ 21 1,328 | 1,203 | + 125 + 1,03 | 20 20 „ 51 64,858 | 15,364,963 | 1,495,685 | 1004 10°36 — 6:87 
Swindon Corporation ......... 20 153 159 |+ 15 — — 44 » 31 4,9357 1,315,757 102,751 087 1153 | 1,571 |. 
Wallasey n.... 787 633 | + 124 + 1,085 |1185 10 5 „ 31 38,768 | 7,412,881 | 778,851 |130 |11:04 | 3,271 | 754 
Warrington Corporation ....... — — = - — 71 — „ | 17,057 4,118,225 403,363 — |985 = 6:55 
West Ham Corporation Tt = "4| 1323 1,014 + 799 — 46 8 62 чү. i | —  |15,775,742 | 1,237,165 — — — 
Wolverhampton Corporation... „ 20 760 — — 74 | „ 31 35,757 | 7,666,786 809,508 — 10888 


* Including steam trains. f And 98 mile of interlacing track. à Train mile. Per mile of single track. A Half- years figures. 
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QUESTIONS AND ANSWERS. 


1f thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sept within ten days after the 
question has appeared. The replies should deal concisely 
with the points at iseue, and should not exceed about 
one thousand words in length. Discursive answers are apt 
to be discarded, owing to the space they would occupy. 

We would call the attention of those sending in 
answers to the fact that the neatness of any sketches 
(which must be in ink) sent in is considered when markin 
the relative values of these answers. All formule shoul 
be carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. The 
matter must be written on one side only of the paper. 
Qaestions may be sent at any time. 


QUESTIONS. 


794. Desoribe the method of arranging the stator windings of two or 

three phase motors with a view to speed regulation. Is it possible 

s arrange а 12-pole winding во as to reduce to eight poles '— 
MEGA, 


ANSWERS. 
Question No. 786.—At a hydro-electric installation some surplus power 
ie available, State the best method of obtaining a record of the 


same with a view to installing another turbine 12 months hence. 
Fall, 11ft., subject to frequent floods. 


Answer to No. 786 (awarded 5s.).—It is evident from 
the question that only an approximate record of the surplus 
horse-power available is required, say to within 5 or 10 per 
cent., on account of the very varying nature cf the condi- 
tions under which the water is supplied and fed to the 
installation. It would, however, be a very wise plan, 
indeed, if two sets of records were taken—one when the 
fall of the water is subject to the flood, and the other when 
itis not. In the very nature of things the two records 
would be entirely different. In order to obtain a record 
or records, certain data are required. In the first place, 
we require to know the quantity of water which is passing 
over the weir—presuming the existence of such—during 
unit time, say one minute, when the fall is working under 
either normal or abnormal conditions according to the record 
which is required. If the velocity of the water and the 
depth of the water passing over the crest of the weir can 
be observed or computed, then the quantity of water 
passing over the weir can readily be calculated. The 
velocity of the water may bs made in various ways. The 
simpli st, and certainly the least expensive way, is t» 
observe the velocity of some floating body in the middle 
of atream (as, for example, a moderately-sized piece of 
wood or other similar body). Let thia velocity be denoted 
by V, then the approximate mean velocity, v, is equal to 


T7+V 
103, 
— +1 
V t 
Having found the above quantities, we can then calculate 
the weight of water passing over the fall per second. 


Let W = weight of water, in pounds, passing per second; 
v = velocity of water per second; 
d — depth of water over crest of weir in feet ; 
b — breadth of weir in feet. 
Then W =62'3 bd vc, where c:-coeffisient of discharge of 


the water passing over the weir, and may ba taken to have 
the average value of 04. 


„„ W409 ö dv. 


The horse-power of the fall 
0.9 bd v) (60 x 11) g. 5 d v. 
55,000 


Subtracting from this the horse-power of the turbines 
already at work in the station, we get as a result the 
horse-power available for utilisation in connection with the 
proposed turbine. It would be well, however, not to 
depend to any appreoiable extent upon the result thus 
obtained, but to take about 80 per cent. of it as the actual 
horse-power available at the turbine. This takes into 
account losses neglected in obtaining the first result. 

From the wording of the question it is assumed that 
some permanent record of the available horse-power is 
required. If such is the case, then the above data should 
be obtained, and the above computation made every week 
or every month—according to circumstances and facilities— 
between the present time and 12 months hence, when the 
projected scheme will be carried out. The results can then 
very conveniently be plotted on a sheet of squared paper, 
the abscissæ representing time and the ordinates power. 
By this means a permanent and direct record can be 
obtained, and at a glance the average state of things can be 
seen. This will help the querist considerably in drawing 
up specifications as regards the power of the turbine.— 
G. W. BURLEY. 


Question No. 787.— Has Reuleaux's diagram been adapted to the 
analysis of the Corlies valve motion? If it has, explain the 
method and show how by its use problems relating to a double 
eccentric gear may be solved. 

Best Answer to No. 785 (awarded 108.).— The Reuleaux 
disgram can, to a certain extent, be applied to some forms 
of Corliss valve gear, but in so doing it loses its principal 
recommendation of simplicity. Modern Corliss gears are 
generally of the double eccentric variety, and this will be 
the only type considered. Fig. 1 shows diagrammatically 


Fic. 3. 


FIG. 1. Fic. 2. 


Figs. 1, 2, AND 3.— A, Driving Link; 8, Slider; L, Link- Operating Valve 
Lever; 8 V, Steam Valve; E V, Exhaust Valve; T G, Tripping Gear; 
W P, Wrist Plate. The arrows incicate the direction of the dash-pot 
action in Fig. 1. 


a type of steam admission gear which, in principle at least, 
is fairly common. Figs. 2 and 3 represent two of the 
more usual forms of exhaust-valve motion. Considering 
the steam admission valve, the most radical departure from 
the ordinary Reuleaux diagram occurs in the travel of the 
slider. To enable the catch gear to engage without a 
violent jar, the throw of the eccentric is reduced to 
approximately half that necessary with an ordinary slide 
valve giving the same port opening and admitting steam 
daring the whole of the piston stroke. This introduces 
what may seem an anomalous state of affairs; retaining 
the lead, the steam lap and the angle of advance become 
negative. To draw the diagram. Set out the sector 
W V Z (Fig. 4), representing to scale the movement of the 
valve lever and also that of the valve. Draw T S, repre- 
senting the line of motion of the slider in its relative 
position. Drop perpendiculars from the arc V W to T S 
at the ends of the stroke of valve and also from the point 
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at which the valve opens. Then if C=the distance the 
slider must move before the valve opens, O = the port 
opening (referred to slider), and c = the clearance neces- 
sary to allow the trip gear to engsge, then the slider 


Fic. 4. 


travel =0O+C+c=T. Draw the circle A C B р 
(Fig. 5), representing to scale the travel, T, and let this 
also represent the crank-pin circle. Draw a diameter A B 
for the line of dead centres, also a diameter C D at 


C A. 
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right angles. From the centre, Q, draw Q makin 
А ©) K = the angle of admission. From Q with dlas 


= 93 гр tbat, is = the negative lap—describe an arc. 
From К draw, K M Н tangent to this arc and meeting the 


gi. 


i 
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circle again at H. Draw 2 F 2 parallel to K H at a distance 
=C (Fig. 4). Through Q draw M Q E at right angles to 
K H. To EF apply a figure constructed similarly to 
Fig. 4. Draw the connecting-rod arcs, Then A e is the 


lead, Q Eis the crank position for maximum port open. 
ing. H is the point at which valve would close if 
for any reason the trip gear did not disengage. The 
aro 2 G 2 represents the period allowed the trip gear 
in which to engage, and C Q E = 0 = angle of advance. 
The port opening for any part of the piston stroke 
can be found as shown at 3-4 and 4-6. The only other 
point worthy of note is that the latest possible cut-off with 
the gear shown occurs at E; any attempt to carry the 
steam further would result in the trip er not acting at 
all, and the valve would not close until H. 

Of the two exhaust gears shown, that of Fig. 2 presenta 
no difficulty, and a figure may be constructed on similar 
lines to Fig. 5. The wrist-plate motion (Fig. 6) introduces 
more complications. However, if the circle AC BD be 
taken to represent to different scales the crank-pin circle 
and the eccentric circle, the arc C F D the radii of the 
wrist-plate pins, and the arc G H the movement of both 
the valve lever and the valve, the number of lines necessary 
is reduced to a minimum. It is, of course, inconvenient 
to work to so many different scales, but if convenient scales 
are selected for the crank-pin circle and the valve move- 
ment, the others will not cause much trouble. The opening 
and closing of the valve is represented on the lower part 
of the figure by the line M N and on the valve are by E. 
There should be no difficulty in setting out diagrams for 
Corliss gear. The points of opening and closing, of 
maximum opening, etc., follow the same laws as an ordinary 
alide valve. The only difference is in the amount, and this 
depends entirely on the linkwork employed.—B. O. 8. 

Answer to No. 787 (awarded 5s.).—There is no reason 
why G. Н. H.“ should not use the Reuleaux diagram for 
solving problems involving Corliss valve gear. The valves 
being separately adjustable, it is advisable to keep the 
diagram of each valve independent of the others. The 
steam admission valves are generally worked by a trip 
motion with a variable cut-off. This diagram should give 
no difficulty, the only points of importance being the lead 
and the point of maximum port opening which regulates 


the latest point of cut-off permissible. Taking the exhaust 
valves, to the type in which valves for each end are con- 
nected by a straight link, the Rouleaux dis can be 
applied in the ordinary way. The case in which the valves 
are worked by a wrist-plate involves more work, but pre- 
genta no difficulty, if Muller's circles be applied as adapted 
for a case in which the axial line of the cylinder does not 
meet that of the crankshaft. Set out the valve motion to 
scale, as shown at A BF and CDE. Draw the Muller 
circles for a crank, A B, and connecting rod, B C. Join 
C E and produce it past A. Draw an aro, G Н, tangent to 
C E produced. Produce A F to meet the outer circle at K. 
Then the distance, K L, measured on a line tangent to the 
arc, G H, will give the valve movement within a close 
degree of accuracy. In the same way the position of the 
valve for any position of the wrist-plate may be found. 


i 


SUPPLEMENT TO THE ELECTRICAL ENGINEER, JULY 7, 1905. 3 


The ordinary Reuleaux diagram can be then applied to the 
line F B, making F and B the points of extreme motion of 
the valve, and working from them.—N. C. T. 

Question No. 188, —А three-phase 3-h.p. induction motor with squirrel- 
cage rotor takes 20 amperes at starting on no load, When the speed 
has got up to normal the current is two amperes. With the idea of 
decreasing starting current, a choker is connected in cirouit. This 
choker consists of three separate superimposed windings, one in 
each phase. On egain starting motor, the initial current is now 
14 amperes, and running current scarcely readable, What is the 
reason for this apparent increase of power factor ? 

Best Answer to No. 788 (awarded 10s.).—It is evident 
that the presence of the choker has a considerable influence 
on the E.M.F. available at the motor terminals, and, there- 
fore, that the choker absorbs a considerable portion of the 
E.M.F. in each phase. Now, the sum of the currents in all 
the mains of a monophase, two-phase, or polyphase supply 
must be zero—that is to say, at any particular instant the 
sum of sll the currents in one direction must be exactly 
equal to the sum of all the currents in the reverse direc- 
tion, and, therefore, since the three windings of the choker 
are superposed, and one winding is in each of the three 
phases, no choking action will result if all the coils are 
wound in the same sense. There is, however, evidently a 
considerable choking effect, for it is out of the question to 
suppose that the reduction of potential is due to obmic 
drop, and, therefore, we must conclude that the three coils 
are not all connected in the same sense, but that one of 
them is reversed. The result of this is easily seen on reference 
to the vector diagrams (Figs. 1 and 2) The vectors 


B B 
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OA, OB, and OC represent the three currents, In 
Fig. 1 the sum of the three is zero, whereas in Fig. 2, 
in which O A has been reversed, the sum of the three 
vectors ie the vector OD, which is in phase with O A, 
but twice as great. Since there is under these conditions 
a resultant current in the choker, there will be developed 
there a back E.M.F. or choking action, but this E.M.F. will 
be equal in all three windings at any instant, as they are 
superposed ; therefore, if in Fig. 3 the triangle A BC is the 


B 


Fic. 3 


vector diagram for the voltage existing between the mains 
before the choker is reached, the voltage after the choker 
may be represented by the vectors forming the three sides 
of the triangle D EF, where AD, BE, and CF are all 
equal and in phase, and represent the induced E M.F.'s in 
the choker, the vector A D being in the reverse direction 
to the other two, on account of the winding in that main 
being reversed. It will be seen that not only is the voltage 
reduced by the choker, but that the system is no longer 
symmetrical, for if the original voltage vectors formed an 
equilateral triangle, the second triangle cannot possibly be 
equilateral. It is possible that the ammeter on which the 
current for the motor was observed was connected in the 


main in which the current was most reduced, for, of course, 
the currents in the mains will no longer be equal if equal 
before; but quite apart from this one would expect the 
no-load current of an induction motor to be reduced by a 
reduction of the applied voltage, as will be seen from the 
following reasoning : 

The torque in an induction motor is proportional to the 
product of the magnetic flux, the induced current in the 
rotor, and the cosine of the angle of phase displacement 
between them. Now, the induced E. M. F. in the rotor 
œ flux x slip and the induced current 


. induced E.M F. 

JR? р Le ' | 
where R is the resistance of the rotor wiudings; L is the 
induction of the rotor ; aud p is a constant depending upon 
the slip. Therefore 

flax +p 
| J Rk? х p? Lè 
and the cosine of the angle of lag between the indaced 
current and the flax which indaces it is given by the 
expression Е 


J R24 N LI 
flax?xpxR 
R? + p? L? ` | 
Now the torque required to drive tbe unloaded motor 
will be practically a constant quantity. Therefore 


Flux? « 5 PR 


the induced current сс 


Hence the torque « 


and we see, therefore, that there is one particular value of 
the slip for which the flux isa minimum. This will be the 


case when – = p 3 since R is a constant, and Lis suff- 


ciently near a constant to be considered such, especially 
over a small range of flix density. The fact that the flax 


is a minimum when — =p K m be eatily shown by 


taking a few values of p and plottiog the corresponding 
values of the flax. | 

Curves showing this conneotion are given in Fig. 4 It 
will be seen that for one particular slip the flax for each 
torque is à minimum. Now, the flax ia proportional to the 
impressed E M.F. at these light loads, and although the 
point of minimum induced current does not coincide with 


FLUX 


SLIP 
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the minimum flux, because the current is also influenced 
by the slip, yet it is very near to it, and, obviously, if we 
can get both the impreseed E. M. F. and the induced current 
down to nearly minimum values at the same time, while 
the power required to drive the rotor remains practically 
a constant, the power factor will then take on its largest 
value, especially as the losses in the stator will be also at 
a minimum, and also since the magnetising current required 
for the stator is least when the flux is least. 

The conclusion ie, therefore, that the best power factor 
is obtained when working with minimum flux; but, of 
course, the minimum flux has a different value for every 


torque, and for no load will be much less than for full 
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load, the normal voltage being arranged, of course, to suit 
the maximum torque. —SUPERHEAT. 


Answer to No. 788 (awarded 1з. 6d.).—The insertion of 
the choking coil reduces the volts at the motor terminals 
below the supply volte, and this is the cause of the apparent 
improvement noticed. At starting, a reduced terminal 
voltage causes the current to fall practically proportionally 
(in this case from 20 amperes to 14 amperes), but, at the 
same time, the starting torque falls off even more rapidly 
than the starting current, because the torque is proportional 
to the prodact of current by useful flux in phase with the 
current, and the choking coil reduces both these factors. 
On this account, the time taken by the motor to get up to 
full speed from rest will be considerably greater with the 
choking coil in use than without it. The reduction in 
running current is also due to the reduced terminal voltage 
produced by the choking coil. This redaced voltage means 
& proportionately reduced flux, and therefore a propor- 
tionately reduced magnetising current and a more than 
proportionately reduced iron loss. Now the current taken 
by an ordinary induction motor when running light at 
full speed is the resultant of the magnetising current and 
the current representing the friction and iron losses, the 
loss current being usually almost negligible in comparison 
with the magnetising current. A reduction in terminal 
voltage consequently means an almost exactly proportionate 
reduction in no-load current. 

Assuming that the motor has a power factor of, say, 4 
when starting—/.e , on short-circuit—so that the lag of the 
current behind the terminal volta is about 66deg, the 
phase relations of the current, the terminal volte, the 
choking-coil volts, and the supply volts may be represented 


© p 


T8 


O A 


Fie. 2. 
О А represents the phase of the current, 
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as in Fig. 1. 


O T the terminal volts at 66deg. to O A, OC the volts. 


over the choking coil at 90deg to O A, and cf such an 
amount that OS, the resultant of the choking-coil volta 
and the terminal volts (which resultant is the total supply 
voltage), is equal to 22 of О Т, for the terminal volts at 
starting with the choking coil are only 1$ of the terminal 
volts before the choking coil is inserted. The value of 
О C to satisfy this condition scales off as about 35 of O S. 
When running light at full speed the power factor of a 
normal motor would be about 2, representing an angle of 
lag of current behind terminal voltage of about 78deg. 
The value of the choking-coil voltage in this case is 
doubtful, because if the coil has an air core or an 
iron core which is quite unsaturated when 14 amperes 
is passing, the choking-coil volts will fall in proportion 
to the amperes, whilst if the coil has an iron core which is 
highly saturated at 14 amperes, the choking coil volts 
might hardly fall at all when the current changes from 
14 amperes to one or two amperes. Suppose that the 
choking-coil voltage when running at full speed falls to half the 
value it had at 14 amperes-—:.e , suppose it is equal to 165 
of the supply voltage, OS. Then the diagram for full 
speed would be as in Fig. 2, where O A again represents 
the phase of the current, O T the terminal volts at 78deg 
to ОА, OC the choking-coil volte ( = 165 OS) at right 
angles to О A. The resultant of OC and OT (= OS) must 
equal the same supply volts as O C in Fig. 1, and this corre- 
sponds to a value of OT equal to 85 of O S—ie, the 
terminal volts when running light at full speed with the 


choking coil are only ‘85 of the terminal volts without the 
choking coil. This small fall in terminal voltage would 
only produce an approximately proportional change in 
running current, and this would be hardly appreciable. If, 
therefore, a marked reluction in running current actually 
takes place when the choking coil is in use it would probably 
be due to the peculiar constraction of the coil with super- 
imposed windings. This arrangement would produce inter- 
actions between the windings of the different phases, which 
would make the three currents unequal, and a measurement 
of only one phase, such as was probably made in this case, 
would give a misleading result —Q. 


Answer to №. 788 (awarded 7s. 6d.).—Before this ques- 
tion can be answered, a clearer idea of the arrangement of 
the choker used in the motor circait is needed. If the 
three coils, one of which we presume is placed in each leg 
of the system, were wound in the same direction—aay, all 
clockwise from one end on the same core—so that each has 
the same magnetic circuit, as is apparently implied by the 
word ‘‘superimposed,” the algebraic sum of the currents 
at any instant is known to be zero, so that the only reasop 
for a reduction in the current at starting and running light 
would be due to the ohmic resistance of the “choker.” 
Bat let us now assume that the arrangement of the choker 
is such that a trae choking effect is obtained. We can 
easily see the reason for the reduction of the currents, and 
at the same time we can show that it is not due to any 
increase in the power factor, aa P. D." presumes. 


Let I, 2 NV р? 1,2 + Е, be the impedance of the choker 
per circuit, where р= 2 m x frequency, and let I be the 
corresponding value of the impedance of the motor. Then 
at any current C per phase we shall get a drop in voltage 
across the choker=CxJ,. In fact, the voltage across the 


terminals of the motor will be redaced in the ratio i im j 
m 0 


From this at once follows that the back voltage to be pro- 


A A' 


duced by the motor is therefore reduced, so that the flux, 
and therefore the magnetising current, will be reduced in 
the same ratio. The running light current is the vector 
resultant of the magnetising current and the current sup- 
plying the ruuning light losses, which latter are small in 
proportion to the former, so that we see that the running 
light current is also reduced. If we apply the Heyland 
diagram to the case, we see that both the starting and the 


т 


running light current are reduced by the ratio given 


E c 
above. 

In the accompanying diagrame, both of which have been 
drawn from the same origin, O, we have O B and O C, the 
starting and running light currents respectively on full 
voltage, while О В!, OC! ars the corresponding values with 
the choker in circuit. The power factor running light will 
be practically unaltered, though, of course, it will be 
altered slightly owing to the decreased iron losses on the 
reduced voltage. As regards the magnitude of the running 
light current, it will be seen from the diagram to be about 


70 =2 х 1'4 amperes. In all probability the ammeter used 


was not suitable for measuring small currents, in which case a 
current up to 1j amperes would not be readable. If, how- 
ever, "P. D." will try an instrument for lower values, he 
will probably find the current will b» very near the figure 
given above.—W. J. Р. 


[Other replies to Question No. 788 will be given in our 
next issue.—Ep. E. E.] 
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QUESTIONS AND ANSWERS. 


1f thou hast knowledge, let others light their candle at it, 


QUESTIONS. 


795. Itis required to transmit overhead 1,000 kw. at a pressure of 
50,000 volts for 40 miles, Three-phase alternating current will 
be used. What is the besb method of calculating the sectional 
area of cable to use? State clearly the losses in the line, and how 
they are calculated. —H. G. 

796. Is it necessary to clean the tubes of the superheaters of Babcock 
water-tube boilers? If so, what is the best method of doing во, 
and how long may such superheaters be run without cleaning ї— 
PERPLEX, 

ANSWERS. 

Question No. 788.— A three-phase 3-h. p. induction motor with squirrel. 
cage rotor takes 20 am at starting on no load. When the speed 
has got up to normal the current is two amperes. With the idea of 
decreasing starting current, a choker is connected in circuit. This 
choker consists of three separate superimposed windings, one in 
each phase. On again starting motor, the initial current is now 
14 amperes, and running current scarcely readable, What is the 
reason for this apparent increase of power factor ? 

Answer to No. 788 (awarded 5s.).—The explanation of 
the decrease in current readings noticed lies in the fact that, 
by putting the choking coil in circuit, the motor terminal 
voltage has been reduced, and the lower the P.D. at the 
terminals the less is the value of the current drawn from 
the mains for a given current taken by the motor, and the 
greater the power factor. 

The most economical design for a choking coil for this 
purpose is such that the voltage applied to the motor at 
starting just overcomes the bearing friction. Suppose this 
value to be 33 per cent. of the line voltage and that the 
motor under this condition requires 2°0 times full-load 
current. The line current at starting = ‘33 x 2:0 =°66 full- 
load current. The actual value of the starting voltage can 
be determined in every case. Oudin, in his Standard 
Polyphase Apparatus,” gives the following values as repre- 
senting the starting performances of modern motors when 
the starting voltage has the percentage values given : 

Motor volts in per cent. of line volts  ............ 40 60 80 100 

Line-starting current in per cent. of full-load 

112 250 450 700 


, ——" > 
280 420 560 700 
528 72 128 200 
Having details of line voltage and resistance of motor, 
and having determined by the use of non-inductive resist. 
ance the lowest permissible starting voltage, the most 
suitable value for the self-induction of the choking coil 
may be calculated. It must be remembered, however, that 
the value of the P.D. across the coil 


Ine voltage) — (motor voltage 


and noi (line voltage) — (motor voltage), for the P.D. of the 
choking coil is in quadrature with the current.—A. М, L. 


Question No, 789.—How may extra high electric pressures be measured 
by a low-reading electrostatic voltmeter and two condensers ? 
Express the multiplying power of the arrangement in terms of the 
capacities, and state the conditions necessary for its constancy. 


Answer to No. 789 (awarded 7s. 6d.).—There are several 
ways of fulfilling the requirements of the above question, 
each of which is applicable, more or less, to any case which 
may arise, depending entirely upon the precise ciroum- 
stances of working, so far as they include the working 
pressure of the system and the pressure of the voltmeter, 
the conditions under which the application is to be made, 
and the degree of accuracy which is is deemed advisable to 
work to. The method which is described below is % one 
which, in the opinion of the writer, is the best for extra 
high-tension work, because the multiplying power of the 
arrangement can be increased or decreased by altering the 
capacity of one of the condensers, and, also, a fairly high 
multiplying power can be obtained by the use of condensers 
of moderate capacities. Also, if proper care is taken in 
the arranging of the condensers, this method is the most 
accurate of all methods. 

In Fig. 1 we have a diagrammatic representation of the 
voltmeter and condenser circuit. A and B are two mains 
between which the extra high potential difference is main- 
tained; V is the low-reading electrostatic voltmeter, to 
which there is connected, as a shunt, a condenser, C, 
Another condenser, C., completes the circuit, this latter 
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condenser being connected in series with the compound 
voltmeter and condenser circuit. 


C 


Fic. 1. 

Let E=the potential difference between A and B, in all 
probability reaching the magnitude of 10,000 
volts or more ; 

E, =the maximum potential difference that the volt- 
meter will indicate ; 

C, =the capacity of instrument (that is, voltmeter) in 
absolute unite ; 

C,=the capacity of the condenser, C,, in absolute 


units ; 
C,=the capacity of the condenser, Cs, in absolute 
units. 
E C С, CI TC. +С 
Th = = 1 ~2 4. ыў = ud iac ы: 
= E ^6 С, 


Of these three capacities, however, whilst C, and C, can 
be determined, or are known already, it is more difficult to 
determine C,, the capacity of the voltmeter, because of its 
varying magnitude. In order to make the multiplying 
power as large as possible, it is clear that C, should be as 
small as possible, whilst C, should be large. If C, is 
very large compared with б, then we may ro ЫШ the 


latter, the multiplying power becoming Os 


A з, But 
should this not be the case, then it would be necessary to 
determine C,. This capacity should be determined for 
different positions of the movable vane or vanes corre- 
sponding to certain voltages, and the resulta plotted as 
shown in Fig. 2. Then, for any voltage indicated by the 
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VOLTME TER READING 
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voltmeter, C, has a certain value, and this can be intro- 
duced into the original expression of the multiplying 
power. Of course, the result will be precisely the same if 
the capacities are in practical and not theoretical units, 
because the multiplying power is a ratio, and not an 
absolute quantity. 

The original expression is constant so long as C, is 
constant, provided that C, and C, are maintained constant, 
and in the case of an electrostatic voltmeter with large 
deflections this is not so, although where very small 
deflections are the rule the assumption that C, is constant 
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can be made without any very great error. Also, the 
multiplying power glven above will remain constant if there 
is no inductance in the voltmeter or the voltmeter circuit ; 
if there ie, however, then the reactance will vary with 
changes of working conditions, and so affect the multiplying 
power, especially if the frequency of the system shoul 

change. The capacity of the voltmeter circuit should be 
sach as not to produce the dangerous condition of electrical 


. resonance.—Q. W. BURLEY. 


Answer to No. 789 (awarded 78. 6d.).—When two or 
more condensers are put in serios across an alternating 
voltage the volts across the different condensers are 
inversely proportional to their capacities, for the same 
quantity of electricity must flow into each condenser in a 
given time, and, since quantity = capacity x voltage, the 
voltage must divide up across the different condensers in 
inverse proportion to their capacities. By placing two 
condensers of widely different capacities, C, and Ca, across 
the voltage to be measured a amall definite fraction of this 
voltage will, therefore, be obtained across the condenser 
with the larger capacity, and by measuring this fraction by 
means of a low-reading electrostatic voltmeter or electro- 
meter connected across this condenser the value of the total 
voltage can be arrived at (Fig. 1). 


Н.Т. Supi 
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Чыры multiplying power of the arrangement is obtained 
us: 


Mes ie C, p voltage over C, — total voltage — V, and 
voltage over C, C, | _С, 

voltage over C, С, or voltage over C, С, x voltage 
over C.. 


j: et x voltage over C, + voltage over C, = V, 
1 
У = voltage over C, (a + a. 
1 
The multiplying power—iec, the figure by which the 
voltage actually measured over the larger capacity, C,, has 
to be multiplied in order to obtain the total voltage, V—is 


1+ а Thus, supposing the capacity of C, ів made nine 


1 
times as great as that of C,, the total voltage, V, would be 
1+9=10 times as great as the voltage measured over the 
larger capacity, С„ and the voltmeter can, of course, be 
made direot reading by marking the scale to read 10 times 
the voltage actually applied to the instruments terminals. 
Where possible it would be preferable to calibrate the 
instrument when actually measuring the high voltage by 
means of its own condensers, as accurate comparisons of 
condensers are somewhat troublesome to mako. 

The absolute values of the condenser capacities are not 
of much importance provided that both capacities are large 
enough to render the capacity of the electrostatic voltmeter 
itself negligible in comparison. This is not difficult, how- 
ever, for even a 200-volt Kelvin multicellular voltmeter has 
a capacity of only about one ten-thousandth of a microfarad, 
and the ordinary single quadrant instrument would have 


or, 


considerably less. Quite small capacities such as one-tenth 
of a microfarad, or even less, would, therefore, be quite 
allowable. 

In order to make the multiplying power of the arrange- 
ment independent of changes in periodicity, the two eon- 
densers should be identical as regards method of construc- 
tion, and the dielectric should be of the same quality and 
thickness in both, for it is only under these conditions that 
the power factors of the two condensers will be exactly 
alike, and that the two voltages will be exactly in phase 
and will allow the equation 


Voltage over C, + voltage over C, total voltage V 


to hold good at all voltages and periodicities. Of course, 
the power factor of & good condenser is in any case so 
nearly zero that this precaution would only be necessary 
for very accurate work and for very wide changes of 
periodicity. As regards the constancy of the multiplying 
power of the arrangement, this would depend solely on the 
constancy of the relative capacities of the two condensers, 
and in order to ensure constancy in this the condensers 
should have a solid dielectric—preferably mica—and be 
kept under constant compression so as to prevent the plates 
flaking out and reducing the capacity. 

It may be mentioned that attempts have occasionally 
been made to reduce the volts at the terminals of an 
electrostatic voltmeter by placing a single small condenser 
in series with the voltmeter across the high-tension supply, 
but this method has decided disadvantages as compared 
with the above described parallel arrangement.—Q. 


Answer to No. 789 (awarded ae two condensers 
are arranged in series whilst the electrometer is in shunt 
with one. 


Let є be the highest reading of the electrometer, K; 
V =the highest of the new range of readings ; 
c= capacity of К; 
C, =capacity of the condenser in shunt with K ; 
C, = capacity of the other condenser, K,. 


The total E.M.F. is applied to the terminals, A and B, of 
the condensers in series. The E M. F. at the electrometer 


K, 


D 


terminals is the same as that between A and D, and is a 
certain fraction of the whole, depending upon the capacities 
of the various parts. The quantity of negative electricity 
on K, is equal to its positive charge, and also to the total 
positive charge on K, and K, and, therefore, to the two 
negative charges on the two latter. Let Q be the quantity 
on one plate of К, Since charge on one plate = capacity 


x (E M.F.), 
Q=C, (V - о) = (C, 4 o) v. 
.V-v Cite V. С,+С,+с 
2. mci.» ск алаа 
v C, v C, 
Neglecting the capacity of K—i.e., c—as must be done, 
since it is variable (getting greater as the paddles move 
between the fixed vanes), the following relation holds : 
v= (440) : C, +С, 


pge 1-3 
2 2 

is the multiplying factor to be applied to the readings of 
the electrometer, and applies equally to direct and alter- 
nating current. It will be seen that for high voltages 
either C, must increase or C, decrease. The capacity of c 
which has to be neglected determines the minimum sizə of 
C,—eg, C, might be taken equal to 1,000 с. The working 
current will determine the maximum sizə. Let C, = capacity 
(in series) of the system. Since 


V= VZ -Q -Q Q 
(У-)+% С c, * G6 


€, €, 


Ces = : 


SUPPLEMENT TO THE ELECTRICAL ENGINEER, JULY 14, 1905. 7 


As there is no resistance, the working current, A, 


A2 r C, V = 2706, 0V 
C, - C, 

The condensers must be of constant dimensions, and, 
therefore, mechanically strong. Since the ratio 9 — ie, 
capacity —has been assumed constant, air must be used for 
the dielectric. The condensers should, therefore, be of the 
Ne 5 уре. Міса might be used for а 
aboratory experiment, but ffin-waxed paper condensers 
should be avoided.—E. S. Eus idi 


Answer to No. 789 (awarded 53.).—1Е condensers of 
capacities, Ci, Ca, eto., be connected in series, and a voltage, 
V, be applied across the ends, each condeneer receives a 
charge, Q, equal to that of the end condenser. Hence the 
voltages across the terminals of each are 


Q 

б„ °*' 

and V= VI Vz T, etc,=Q (c ++ +, ete.) 
1 2 3 


Ving V, = 


But if the capacity of the combination be C, 


Y- (2), hence 211.1, 
Q e whence < 6, 6*6 eto. 


The relation between the capacity of any condenser and 
the voltage across it is then 


and so an extremely high value of V (up to 40,000 volts) 
may be measured by the reading of an electrostatic volt- 


meter of moderate range. Unless correction is applied for. 


the latter's capacity—and this is impracticable, owing to 
variation at different deflections—the condenser across which 
the voltmeter is shunted should be of relatively large 
capacity. This is easily attained, as the average capacity 
of a voltmeter is of the order 10-5 cf a microfarad. The 
chief drawback of this method in measuring a continuous 
voltage is leakage, which unequally affects the ratios; the 
measurement of an alternating E M.F. is free from this, 
but is subject to error with variation in frequency unless 
each condeuser has the same dielectric, owing to inequality 
of absorption. Obviously the condensers must be of such 
attern in any case as to be unaffected by adjacent bodies. 
ith due attention to these points the ratios may be relied 
on. For further applications of and remarks upon this 
method, the Inatitution’s Journal No. 167 (Edgeumbe and 
Punga on “ Direct-Readin g Measuring Instruments," and 
discussion) and British Association Report, 1903 (Marchant 

and Worrall), may be consulted.— ZERO. 
Question No 780.—Make a sketch and describe а mains-charging 
at 10,000 volts, Ferien fully why tbi аам working 

; А Ww 

high-pressure alternating sironity, E R 

Answer to No. 790 (awarded 108.).— The cable charger 
shown diagrammatically in Fig. 1 has been successfully used on 
extra high-tension systems. It consists essentially of a three- 
phase transformer with an adjustable water resistance in 
each secondary. The leads from the primaries terminate 
in plugs which are very efficiently insulated. The whole 
apparatus is mounted on wheels, To use the charger pro- 
ceed as follows: Bring the charger up to the switch you 
want to close. See that ali the secondaries of the charger 
transformer are open, and then connect the primaries across 
the open switch (м shown in Fig. 1) by plugging into the 
holes, made for the purpose, in the terminals of the oil- 
break switch. Now cat out the water resistance in the 
gecondaries gradually, until the oup of mercury (c in Fig. 1) 
is reached. Close the switch and open the secondaries of 
the transformer, and unplug the primaries. The charger 
can then be run on to charge any other cable by repeating 
the above operations. 

Before explaining the principle on which this charger 
worke, it will be as well to show why a charger is used on 
high-pressure аце circuits. Ina “dead ” cable, say, 
two or three miles in length, with transformers or other 
apparatus fed from it, there ig а large amount of “room,” 


or capacity, which the electricity tries to fill as soon ав 
the circuit is completed. The cable and its apparatus, 
therefore, act like a large condenser. The circuit will 
also contain resistance and inductance. Now, the impressed 
E. M. F. of such a circuit may be regarded as being made up 
of three components—viz, : (1) thé resistance component 
=R C; (2) the Indactance component = 2 rn LC; 
and (3) the potential difference across the condenser — 


terminals = , where C = current, n = periodicity, 
21 К 


L = henry, K = capacity, R = resistance. If these three 
components be drawn out in the form of a vector diagram, 
as in Fig. 2, and the capacity is very large as compared 
with the resistance and indactance of the circuit, it is 
obvious that, as in Fig. 2, the potential difference across 
the condenser (AF in Fig 2) is much greater than the 
impressed voltage, represented by the resultant vector, A H. 
(The current is here assumed to obey the simple harmonic 
law, but, as a matter of fact, the first wave would be dis- 
torted very much indeed, and this distortion would be less 
with eadh succeeding wave until the current wave became 
normal for the particular circuit. 
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We know that the initial capacity of a circuit, such as 
a length* of feeder, is very large, indeed, as compared with 
ita resistance and indactance, because it has been observed 
that at the moment of switching on a large excess current 
passes into the main. This amount becomes less with each 
cycle, as mentioned before. If we take the Diagram Fig. 2 
as representing an actual case, at the instant of switching on 
we see that the potential difference across the main which 
has just been switched on is practically double the working 
voltage of the system. In praotice it bas been found that 
even higher rises take place. This very high pressure may 
have two immediate and very injurious effects on the 
circuit : (1) it may, if high enough, instantly puncture the 
insulation ; (2) the very large current may burn the insula- 
tion of the cables, and may burn out any apparatus which 
may be in circuit. If neither of these two things happen, 
and the cirouit is continually switched in directly, the 


8 ___ SUPPLEMENT TO THE ELECTRICAL ENGINEER, JULY 14, 1905. 


insulation will surely be severely strained and much 
weakened on each occasion, and will sooner or later break 
down with disastrous results to the system. But this 
excessive pressure can be prevented by introducing a 
large res into the circuit. The charger shown in 
Fig. 1 prevents the objectionable rise by utilising the 
large primary back E.M.F. of an unloaded transformer, 
ыы gradually “charges” the main by loading the trans- 
former. When the secondaries are shorted, only a low 
back E. M. F. exists in the primary, and practically the full 
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pressure of the system is sending current out into the 
main. The oil switch can then be closed without fear of 
any damage being done to the system.— H. A. CARNEY. 


Answer to No. 790 (awarded 1з. 6d.).—The question of 
the advisability of providing cable-charging gear has been 
often discussed, but no definite conclusion either for or 
against the use of such apparatus has been arrived at. 
American practice is decidedly opposed to the instalment 
of this apparatus, and there are very few power-houses in 
the States so equipped. As other instances of the non-use 
of this apparatus may be mentioned the Central London 
and Glasgow equipments with high-tension feeders four or 
five miles in length. The object in using these gears is to 
prevent sudden and abno rises in the pressure which 
are said to occur under certain conditions when a feeder is 
switched directly on to the 'bus bars. 

Cable-charging gear may be roughly divided into three 
divisions: (A) water resistance ; (В) верагабе motor-gene- 
rator, forming the cable charger; (C) the Partridge 
кереше, involving the employment of a three-phase 
transformer, the primaries being connected in series with the 
three-core cable, and the secondaries connected up to a non- 
inductive resistance. Type A being the one that is probably 
most used, we will now consider the construction of one suit- 
able for a 1,000-kw. three-core cable working at 10,000 volts. 
As shown in the sketch, this consists of a cast-iron frame, 
supporting. three porcelain cylinder cemented to insulators 
(size of insulators 9in. by 8in.), the insulators being bolted 
to the cast-iron framework. The cylinders are 2ft. 11in. 
long, external diameter 6in., internal diameter 4in. To 
the bottom ends of the cylinders are cemented brass caps, 
these caps in tarn being fastened to the insulators by means 
of a bolt and salphur cement. To the upper ends of the 
cylinder are clamped brass sleeves, forming cable con- 
nectors and guides to the contact rods. These rods are 
mounted by means of insulators on a movable iron frame- 


work, free to slide up or down the central spindle, A, 
there being a keyway on the spindle to guide the frame- 
work in a straight line. The rods are raised or lowered as 
required by means of a thin wire rope, B, the other end of 
the rope going to a winch placed on the switchboard, the 
usual arrangement being that the charging gear is placed 
under the switchboard gallery and the elevating gear on 
the switchboard platform. The action of the apparatus is 
as follows: The feeder before being switched on to the 
'bus bars is connected to the sleeve aud guides at C by 
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means of a switch, the bottom contact at D beiog con. 
nected to the ’bus bara direct. Then when the rods are 
gradually lowered by means of tho lowering gear, the 
voltage on the feeder will gradually rise as the rods 
approach the bottom contacts. When this occurs the 
main switch belonging to that feeder msy be closed and 
the cable-charging gear disconnected. —AÀ. V. ANDERSON. 


[Other replies to Question No. 780 will be given in our 
next issue.—ED. E. E.] 
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1f thou hast knowledge, let others light their candle at it, 


QUESTIONS. 

197. — With gas at 2s. 6d. per 1,000 cubic feet and electricity at 14d. 
per unit. can the electric arc system show ап advantege for street- 
lighting over the high-pressure gas system in (o) initial outlay, 
(b) running costa, (c) distribution of light ? S. P. 

ANSWERS. 

Question Мо. 790.—Make a sketch and describe a mains-charging 
device suitable for a 1,000-kw. three-core power cable working 
at 10,000 volti Explain fully why this apparatus is used on 
high-pressure alternating circuits. 

Answer to No. 790 (awarded 78. 6d.).— In the power 
station I am connected with there was originally no mains- 
charging devioe for use with the extra high-pressure long- 
distance cables. It was found that the cables repeatedly 
broke down when switching them on. Consequently a 
Ferranti type of cable-charging apparatus was tried with 
complete success. This device is shown in Fig. 1 arranged 
for a two-phase plant. Needless to say, it can be made 
suitable for single, two, or three phase working. It is 
simply a water resistance, the apparatus being specially 
designed for working at high pressures. The iron 
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ease, В, contains the water, B is supported by insu- 
lators, I, from outer containing case, A, which has a 
small glass door, shown at L, for inspecting the level 
of the water. Two long porcelain tubes, C, C, are fixed 
vertically in B, resting immediately over two cups at the 
bottom of the case, containing mercury, M. Two ebonised 
iron rods, D, D,, bave metal caps attached at the bottom:, 
which dip into the mercury-cups. These metal caps are 
connected to the cables, P, and E,, by means of flexible 
copper tapes wound round the iron rods These ebonised 
iron rods are connected to an insulated block at the top, 
which is supported by the bar, F. The apparatus is fixed 
beneath switchboard gallery, and a chain attached to F passes 
over а chain wheel fixed to a support on floor of gallery, 
and the weight at F is balanced by balance weight, B W, 
at the other end of the chain. A bandwheel, W, rotates 
chain wheel and raises or lowers rods, D, D, The 
connections to the cable are shown roughly in Fig. 2. 
A two-way switch, SI, in No. 1 position connects bus bara to 
rable-charging apparatus, which js connected to feeder, F. 
The rod, D, is gradually lowered into the liquid, thus 
gradually raising the pressure of the cable, F, until it is at 
the same pressure as the bus bars. The switcb, 8, is then 
put into position No. 2, connecting feeder directly to bus 
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bars. To discharge the feeder see that the rod, D, is as far 
down as possible, put awitch, S, in No. 2 position, gradually 
raise D to top position, and switch off. In a single-phase 
2,000-volt system I had some experience with it was the 
rule to lower the ’bus-bar volte before switching in а feeder 
the fase for which had blown. If this was not done, the 
low-tension volta shown by the pilot voltmeter rose consider- 
ably above the normal. At Manchester a separate motor- 
generator is used for charging the high-tension mains. This 
motor-generator is switched on to the feeder and the high- 
tension volts raised to the pressure of the bus bars, and 
then the feeder is synchronised and paralleled. With this 
method some time is taken in getting a feeder switched on 
the 'bus. 

Another шо оа is the Cowan -Still cable-charging 
system. А special transformer is used similar to the 
boosting transformer recently described in the Electrical 
Engineer. Messers. Cowan and Andrews, in a paper on 
control of long-distance transmission lines read before the 
local section of the Institution at Manchester, go very fully 
into the question of abnormal pressure rises in cables and 
methods of charging them. Their explanation of the rise 
in pressure due to switching on a long high-tension cable 
is as follows: When the switch is closed, the electro- 
static energy stored in the cable may be equal to or 
greater than the electromagnetic energy stored in the 
ether surrounding the cable by the current flowin 
to charge it. This latter energy will be converted 
into electrostatic when the impressed EM.F. of the 
circuit equals the back E M.F. of the condenser, and 
the final pressure may consequently double the normal. 
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In the same way, opening an unloaded circuit may result 
in a rise of E.M.F. double the normal pressure. One is 
forced to the conclusion on reviewing the whole question, 
that circuits having appreciable capacity and self-induction 
should not be switched on or off, whether loaded or 
unloaded, suddenly.” The system of cable charging first 
described is a very rapid and good method to use. In 
the rather unlikely event of anything going wrong with 
the apparatus, the generator should be ran up on the 
cable.— RESEARCH. 


Answer to No. 790 (awarded 78. 6d,).—This matter of 
mains charging was fairly fully dealt with by Messrs. Cowan 
and Andrews in their paper read before the Institution of 
Electrical Engineers at Manchester two years ago, and I 
propose quoting from this source fairly fully. Speaking 
of abnormal rises of pressure in alternating-current circuits 
occasioned by the sudden opening of a loaded circuit, they 
go оп to ғау: ‘ While the opening of a circuit under load 
is the worst condition for causing rises of pressure, rises 
will also occur when an unloaded line is opened or closed. 
According to many authorities on this subject, the rise 
cannot exceed double the normal pressure under these con- 
ditions. When the switch on a dead circuit is closed, the 
electrostatic energy stored in the cable may be equal to or 
greater than the electromagnetic energy stored in the ether 
surrounding the cable by the current flowing to charge it. 
This latter energy will be converted into electrostatic 
when the impressed EMF. of the circuit equals the 
back EM.F. of the condenser, the result being that 
a double quantity of electricity can be forced into the 
condenser, and the final preasure may consequently be 
double the normal. In the same way. opening an unloaded 
circuit may result in a rise of E.M К. double the normal 
pressure Asa matter of fact, however, a higher pressure 
than double the normal bas been recorded when closing 
the switch of an unloaded line of 44 miles in length. This 
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increased rise is probably due to some coincidence between 
the cresta of the impressed waves of E. M. F. and the crests 
of the waves of E.M.F. of high frequency, which accom- 
pany the natural oscillations in the cable." The above is 
the reason for the use of these cable-charging devices, so 
as at first to only apply a small E. M. F. to the cable on 
making it alive, and then increasing this until the full 
voltage and finally closing the maln switch. 

The first device of this kind I will describe is the Cowan- 
Still eable-charging system. This consists of a variable 
induction transformer, which is wound somewhat similarly 
to an induction motor, with the stator winding also wound 
half on the movable part ; this may be termed the secondary 
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of the transformer, one terminal being connected to one 
‘bus bar, and the other to the cable being charged. The 
primary or rotor winding is on the movable portion, and is 
connected across two phases. The idea is that according 
to the position of the rotor, the pressure applied to the 
cable will vary from nothing to full voltage, when the cable 
may be switched in directly. In a certain position the flux 
due to the primary winding will tend to induce an E.M.F. 
in one direction in the secondary winding on the rotor, and 
an E.M.F. of similar magnitude in the other half wound on 
the stator, the resultant being equal to nothing, and so no 
charging current will enter the cable. As the rotor is 
slowly turned through 90deg. the magnitude of the Е М.Е. 
induced in the half of the secondary wound on the stator 
falls, owing to the primary winding being in a different 
position relative to it, the E.M.F. induced in the half on 
the rotor always remaining the same. The resultant 
secondary E.M.F. applied to the cable hence rises. 
Similarly, when turned from 90deg. to 180deg., it will 
be seen that the two E.M.F.'s Induced in the two halves 
of the secondary are now in the same direction, and at 
180deg. the resultant is à maximum and is equal to the full 
supply F M.F. The cable now is switched straight on. 
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Fig. 1 is a sketeh showing the idea of this arrangement fcr 
just one phase, and Fig. 2 is a diagram of connections for 
charging the three-phase cable mentioned. It will be seen 
that the cable is first connected to three auxiliary charging 
"bus bars, and then when the full voltage has been applied 
the main switch is closed. It will likewise be seen that a 
device of this kind can be used for disconnecting a cable, 
by slowly decreasing the potential applied to it. 

Another cable-charging device, due to Messrs. Ferranti, 
consists of a water resistance. The cable is first connected 
to the bus bars through long columns of water in tubes, 
about 3ft. long, in each phase. The length of this water 
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column is then reduced by hand till the contacts at the 
bottoms and tops of the tubes aretouching, when the main 
switch is closed. This may also be used for disconnecting 
a cable, as will readily be seen. 

In a system with which I am connected, transmitting at 
6,000 volts, no such cable-charging devices are in use, but 
each feeder is fitted with spark gaps which are connected 
to earth. These seem to be very satisfactory, and it is 
only necessary to switch the cable straight on. Any 
abnormal rise of pressure is dealt with by these arresters 
sparking to earth. They consist of a series of roughened 
metal cylinders placed one above another, and separated by 
a narrow air-gap. The top is connected to the cable and 
the bottom to earth.—E. R. ALEXANDER, 


Question No. 791.—Between the rails of a tramway system and the 
adjacent water-mains pressures up to 25 of a volt are obtained 
when the generating plant is shut down. What do you consider 
is the cause of these potentials? There is an independent 
combined three-wire and alternating-current supply in the town. 


Best Answer to No. 791 (awarded 10s.).—Differences of 
potential can be found in most sabterranean iron pipes, 
rails, eto. The currents flowing under these differences of 
potential are due to one or two causes, and will be found 
with most lighting and tramway systems with earthed con- 
ductors—in fact, since the adoption of earthed conductors 
made compulsory in some instances by the Board of Trade 
and universally used on tramways in this country, the earth 
can hardly be said to be entirely free of stray currents. 
On the tramway system I superintend, even with traffic 
guspended there are differences of potential of nearly two 
volta between the rails and water-pipes. Observations show 
that the currents are from a neighbouring tramway system, 
because when this system is shut down the readings ptr 
to ‘5 volt, the current flowing from water-pipes to rail. 
When this neighbouring system starts up the current is 
reversed—i e, flowing from rail to water-pipes. When 
both systems are running the pressures tend to neutralise, 
and readings only 25 to 50 millivolts are obtained, varying 
first positive and then negative from rails to water-plpes. 
The neighbouring system has its rails joined to ours with 
its fishplates, but not bonded. The difference of potential 
of 5 volt obtained when both systems are suspended is 

robably due to our three-wire lighting system, or it may 

e due to battery action, which I will explain later. The 
readings mentioned in the question may be from the 
local lighting system due to a faulty cable which may be in 
close proximity to a water-pipe, the leakage current 
probably attacking the pipe on its return to the station 
earth-plate if the system has an earthed conductor at the 
station, thus raising the potential of the water-pipe, or in 
this case it may be due to battery action. 

I have mentioned battery action above, and I will now 
explain more fully. If two plates of iron are buried in fairly 
moist earth a short distance apart, differences of potential 
can be read with a millivoltmeter. I have frequently 
taken readings of 25 of a volt with this experiment. The 
same results can also beobtained between water-pipes and gas- 
pipes. This is termed an earth battery, and the action is 
somewhat similar to the ordinary primary battery. If the 
plates are left long enough in the ground, the action is rather 
peculiar. When the current leaves a metallic surface 
buried in the ground, it does not carry with it the 
decomposed metals, as in a plating bath, and deposit them 
on the cathode. On the contrary, the products lie adjacent 
to the surface acted upon, and when the metal is iron they 
generally form oxides. With a lead service pipe connected 
to an iron pipe there are two metals which, when buried in 
the earth, form an earth battery which will cause a 
current to flow between them when their ends are connected 
together, as in the case when a cast-iron pipe and a brass 
nipple are tapped together and attached to a service рі 
of iron or lead. With some metals corrosion sets in early 
and forms a high-resistance contact, and readings cannot 
easily be obtained, the high resistance breaking up these 
local earth currents. It was found that the caulking of 
water or gas pipes sete up galvanic action if the lead touched 
the iron in any place. I found on an old horse tramway 
system without a local lighting supply, and miles from 
any other tramway system, that 25 of a volt could be 
obtained between iron pipes and tramway rails, which 
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was undoubtedly due to battery action of the buried iron. 
Mr. A. B. Herrick, in his paper on “ Electrolysis and Earth 
Returns,” read before the New York Electrical Society in 
April 1900, and D. H. Maury, in a similar paper read 
before the American Waterworks Association, May, 1900, 


xo aes and found this battery action to be correct.— 


Answer to No. 791 (awarded 5s).—It is evident, from 
considerations of the above question, that the pressures 
which are set up between the rails of the tramway system 
and the adjacent water-pipes are not caused by any other 
pressures acting at that time in the system, because the 
system is not working when the observations of these 
Nor is it неу аю it is 

ependent 
combined system are the direct cause, for faults and 
excessive leakage are, as far as possible, avoided. The real 
cause, however, appears to be a sequential cause—that is, 


pressures are taken. 
poasible—that the continuous currents of the in 


а cause composed of a number of causes each acting in turn. 


When the tramway system is working, there is a drop of 
potential in the rails not exceeding the Board of Trade 
limit—the exact magnitude of the drop, however, is of little 
There is, however, an equal drop in the 

earth from end to end of the system, and this gives rise to 
earth currents. Now these earth currents will take the 
path of least resistance, and consequently pass AT ui 
the 
intervening medium between the rails and the pipes is 
moist or wet, perhaps containing acid of some kind, then 
we have a very crude secondary battery, with the water-pipes 
and the rails constituting the two poles. This crude 
secondary battery will, daring the running and working 
period, be getting charged up, perhaps not to more than 
When running 
and working have ceased, this battery has then an oppor- 
tunity of discharging itself, and hence there is an active 
difference of potential between the water-pipes and the 
rails. Thus the initial cause acts during the period that 
the generating plant is at work, and the final cause during 


consequence here. 


rails of the system to the adjacent water-pipes. 


one volt, and possibly to less than this. 


the period of rest or * shut down."—G. W. BURLEY. 


Answer to No. 791 (awarded 5s).—The difference in 
voltage between the tramrails and water- mains is most 
likely due to an earth in the middle wire of the three-wire 


network when that system is not in balance, or an earth on 


oneof the outers Suppose that there is anearth onthemiddle 
wire at A (Fig. 1), and that the middle-wire current is in 
the direction indicated, then, as tramraile will be earthed 
at the station end (indirectly, being connected to earth-plate 
through earth-current ammeter), and as water-main will be 
making a more or less good earth at different points along 
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its length, it will be seen that between A and the supply 
station there will be three paths in parallel, along which 
the middle-wire current may flow to the station, the 
respective amounts varying inversely with the resistance 
to earth at each end of each circuit, together with the 
resistance of each circuit itself. Then, leaving out of con- 
sideration the amount of middle-wire current which returns 
to the station by the proper path—viz, the middle wire 
itself—it is more iikely that more current will return by 
the tramrail than by the water main, since the tramrail is 
making a good earth at the station end, and the water-main 
probably only a poor one comparatively. 

Now, the potential at the same end of each circuit will 
be the same—+t.c, there will be the same fall of potential 
in each circuit—and, as the tramrail makes perfect earth 
at the station end, all the fall of potential in that 
circait will be due to the resistance of the rail itself, and 
will be uniform if all bonds are good ; but since the resist 
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ance of the earth which the water-main makes at the 
station end probably forms a considerable portion of the 
total resistance of that circuit, the fall of potential along 
the water-main itself, although uniform, will not be so 
rapid as the fall of potential along the tramrail. Hence 
the difference of potential between these two at any point 
intermediate between A and the station. If the water- 
pipe makes good earth, then by following out a similar 
reasoning bad rail bonds may be shown to be a cause of 
differences of potential.—G. N. W. 


Answer to No. 791 (awarded 5s.).—This is really the old 
"earth battery" effect, but under more modern circum- 
stances. The old earth battery consisted of a plate of 
copper and a plate of zinc buried in the earth. A wire was 
attached to each, and a feeble current was obtained, 
generally for driving an electric clock. The E M.F. was 
vory low, but varied with the earth in which the plates 
happened to be buried—eg., if both plates were in clean 
sandy soil, the E M F. would be very low, but if any acid 
refuse happened to find its way to the zinc plate, then, of 
course, the E M.F. would be increased. 

In the conditions of the question we have a still more 
feeble E.M.F., because each plate of the battery is iron, 
one being the tramrails and the other the water-mains ; but 
these are under different circumstances, for the water- mains 
are buried deep down in clean soil, whereas the tramrails 
are laid in a busy road soaked with theacid filth of animale, 
etc., which would easily attack them. There is still a 
farther reason why the tramraila should act the part of 
positive plate to the water-mains, and that is due to the 
electrolytic action caused by the electricity used in driving 
the trams, for this current would, of course, flow from one 
part of the rail to anotber on its way back to the dynamo, 
therefore, one part of the rail would show a positive 
potential to another part, and, therefore, one part— viz, 
the negative—would be cleaned by the electric (working) 
current. This clean part may, for our present purpose, be 
considered simply pure iron, and being on the surface of 
the road in contact with the above-named acid filth would, 
when joined by a wire and galvanometer to the oxidised 
water-mains, naturally show а slight positive potential for 
a considerable time after the dynamo had been disconnected. 
All iron pipes are covered with a thin skin of oxide of 
iron before they leave the makers. It is very durable, and 
is not attacked by anything usually found in earth a few 
feet below the surface.—F. G. A. 

Answer to No. 791 (awarded 68.).— The difference of 
pressure observed in the question is undoubtedly due toa 
leakage current from the three-wire alternating-current 
supply. In the diagram I have endeavoured to show the 
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atate of things. The power stations will probably be in 
close proximity, and the tramway rails will be connected to 
an earth-plate at the power station, ae also will be the 
middle wire of the lighting supply. Now, the tramway 
rails will provide for the leakage current a path of 
lower resistance than the earth. In the diagram I 
heve assumed the leak to be at the point A. 
The current will paes from A to the tramway rails, 
along which it will flow to the earth-plate at the tramway 
power station. From bere it will pass to the lighting 
station earth-plate up to the middle-wire 'bus bar. Now, 
of course, as we have a current flowing between the tram- 
way rails and earth, it follows that there must be a 
difference of potential between the rails and earth. The 
water-mains may, of course, be considered as dead earth, 
and, therefore, when tested with a voltmeter the differences 
of potential noted are obtained. Apparently the leak is 


rather a large one, and it is probable that the 25 volt may 
be measured somewhere near the leak, thus giving a large 
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proportion of the total drop. I mean that ‘25 volt 
probably represents about the total pressure drop along 
the tramrails of tbe leakage current. —ÉEnNEST P. HOLLIs. 
Answer to No. 791 (awarded 5s.).—The solution of the 
problem I should look for in a leakage on ono of the outers 
of the three-wire supply system, to which the tramrails 
are acting as а large collector, and conveying the current 
through to the point at wbich it has least resistance to the 
passage of the current to the water-pipes, and so by this 
means back to the middle wire of your lighting supply. It 
stands to resson that the rails, bonded as they are, will have 
a lower resistance to the passage of the current than the 
water- mains, some of the joints of which are of higher 
resistance. Again, the rails are not earthed right up to 
the station, an insulated return being run back on to the 
bond ; on the other hand, the water-pipes enter the atation 
itself, hence they would have a lower resistance than the 
rails between the point where the negative return leaves 
the rails and the station itself. So that the water-pipes 
being at earth potential and the rails slightly above would 
give us the reading the questioner finds to be the case in 
this particular instance. To determine whether this is the 
case or not, if your middle wire is earthed at the station 
only and you now connect your voltmeter between the 
water-pipes and the rails, on switching off your middle- 
wire earth at the station your voltmeter will cease to 

register.— W. T. S. 

Question No. 792.—Ia the Crompton automatic cut-out for automati- 
cally placing in circuit a substitutional resistance equivalent to 
the res‘stance of the arc, and which is used with 10-ampere, open- 

, continuous-current street aro lamps, 10 in series on 460 
volte, there are just two coils —one thick wire and one thin wire, 
The latter coil is in circuit the whole of the time, and apparently 
does all the work. Explain clearly the necessity for the use of 
the tbick-wire coil, and also the functions which in this particular 
case it performs. 

Answer to No. 792 (awarded 78. 6d.).—In considering the 
above query a brief explanation of the precise working of 
the cut-out will not be out of place. In the accompanying 
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figure we have a diagrammatic sketch of the cut-out. Т, 
and T, are the two terminals of the arc lamp, the internal 
mechanism of which has not been included in the sketch. 
E M is an electromagnet wound with the two windings— 
one of thick wire and the other of thin wire. These two 
windings act with one another and not against. S, and S, 
are two contact studs. A is the armature which, when 
actuated, bridges the space between S, and S, R is the 
substitutional resistance. When, by any means whatever, 
the two earbons become separated to such an extent that 
the arc cannot be maintained, then immediately there is an 
increase in the current passing round the thin wire of the 
electromagnet, E M. This occurs because, whereas before, 
when the lamp was working under normal conditions, the 
thin-wire winding of E M was in parallel with the carbons, 


now this winding is in series with the malu circuit and 
the full lamp pressure is impressed upon it. This 
necessarily results in an increase of the current passing 
through it. This increase in the current results in 
an increase in the attraction between the electromagnet 
and its armature, and the spring of the armature 
holding it back is so adjusted that the armature yields to 
the new attraction between the electromagnet and itself. 
S, and S, are thus brought into contact, and the substitu- 
tional resistance circuit is closed. In this new circuit the 
thick-wire winding is placed. Naturally, now, the current 
passing through the thin wire will have been reduced in 
magnitude to its original value. Consequently, the attrac- 
tion between the electromagnet, E M, and the armature, A, 
will decrease if the thick-wire winding does not help the 
thin-wire winding. Therefore, the cut-out wil work 
erratically and unreliably if the thick-wire coils are excluded 
from the cut-out. The function of these coils is to augment 
the attractive power of the thin-wire coils in order to keep 
A in contact with S, and S, until the carbons come into 
contact again. When the carbone of the lamp are brought 
once more into contact, the current passing through R, 
aud, therefore, round the thick-wire coils, will decrease, and 
the attraction between the electromagnet and the armature 
will also fall off, until, when it has reached a certain value, 
the spring acts and the armature is released. This release 
opens the substitutional resiatance circuit at S, and S,, and 
the lamp then works normally.—G. W. BURLEY. 


Answer to No. 792 (awarded 78. 6d.).—W here there are 
a number of arc lamps in series across 460-volt maine, it is 
important that the failare of one arc lamp should not cause 
the rest of the lamps in series with the defective arc to go 
out. To prevent this, an automatic arrangement is fixed in 
the case of the lamp to cut it out if it becomes faulty. A 
fine-wire coil is connected across the two carbons, forming a 
shunt across the arc itself. It is evident that if the carbons 
became too short in one lamp, the mechanism would be 
unable to feed the carbons any closer together, and thus the 
arc would get longer and longer. The potential difference 
across the arc would rise, more current would pass round 
this fine-wire coil until it became strong enough to raise 
the armature and insert the substitutional resistance. There 
would be the same pressure drop in this resistance as there 
would have been if the arc had been working; consequently 
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the other lamp would be unaffected. The potential 
difference across the terminals of tbe fine-wire coil will 
now fall to normal, and the armature would be released 
if it were not for the thick-wire winding, which is now 
carrying all the current, and, therefore, keeps the 
armature up in position. This thick-wire winding is 
generally dispensed with in constant-potential circaite, 
as the voltage drop across the substitutional resistance 
can be arranged high enough to send sufficient 
current round the shunt winding to keep armature of 
magnet in position. The series winding is necessary for 
arc lamps working on constant-current circuite, because in 
that case no resistance is substituted, but the arc simply 
short-circuited. The carbons will thus have no potential 
difference across them, and there will be no current flowing 
through the shunt, and if it were not for the series turns 
the armature would fall, switching off all the arcs in series 
with the faulty one, and as the pressure would no doubt be 
high, a continuous arc would be set up, burning away the 
metal contacts. — RESEARCH. 


[Other replies to Question No. 792 will be given in our 
next issue. —Epb. E. E.] 


Printed and Published for the Pro 
1 


rietors by Messrs, Brads AND Oo., at the Offices of “Tar ELECTRICAL ENGINEER,” 
and 140, Salisbury Court, Fleet Street, London, E. C. 


+. 2— 


Supplement to “Dhe 


JULY 


Glectrical Engineer,“ 


28, 1905. 


QUESTIONS AND ANSWERS. 


1f thou hast knowledge, let others light their candle at it, 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each auit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sept within ten days after the 
question has appeared. The replies should deal concisely 
with the points at iseue, and should not exceed about 
ene thousand words in length. Discursive answers are apt 
to be discarded, owing to the space they would occupy. 


We would call the attention of those sending in 
answers to the fact that the neatness of any sketches 
(which must be in ink) sent in is considered when marking 
the relative values of these answers. All formuls should 
be carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. The 
matter must be written on one side only of the paper. 
Questions may be sent at any time. 


QUESTIONS. 


798. A short-circuit occurred across two of the terminals of a 50-h. p. 
three-phase motor when running at fall load. The motor-honse 
is connected to the power-house by, an overhead line consisting 
of three bare copper wires No. 4 8, W. G., placed one above the 
other, with a spacing of about lOin. between them. The line 
consists of two shorb spans, the intermediate sup being an 
iron bracket on the corner of the power-house, which bracket is 
also situate much higher than the support on the motor-house, 
this span having an inclination of about 30deg. to the horizontal. 
Concurrently with the short-circuit on the motor several flashes 
were seen between the des and middle lines of the motor-house 
span. The wires were badly burnt and pitted on both spans. A 
distance of several feet, however, on either side of the intermediate 
support showed по sigus of burning. A main 500-атреге fuse in 
the power-house was blown, while the 120-ampere motor fuse was 
overheated only. The weather was fine and calm. We have had 
a similar occurrence before when using a diflerent make of 
generator, both generators being of the revolving-field type, 
350 volts, 42 , and of modern construction, motor and generator 
A wound. Oan any of your readers furnish an explanation of the 
arcing on the line, —F. E. H. 


799. An electrostatic extra high-tension voltmeter is continually 
giving trouble through the metal parts corroding. What is the 
reason of this ?!—P. D. 

ANSWERS. 


Question No, 792.—In the Crompton automatic cut-out for automati- 
cally placing in circuit a substitutional resistance equivalent to 
the resistance of the arc, and which is used with 10-ampere, open- 
type, continuous-current street arc lamps, 10 in series on 460 
volts, there are just two coils—one thick wire and one thin wire. 
The latter coil is in circuit the whole of the time, and apparently 
does all the work. Explain clearly the necessity for the use of 
the thick-wire coil, and also the functions which in this particular 
case it performs, 


Answer to No. 792 (awarded 58.).— The accompanying 
diagram shows the connections for a cut-out used in con- 
nection with continuous-current arc lamps connected in 
series with one another. It will be seen that the thin-wire 
winding, T, of the cut-out is in series with the shunt wind- 
ing, S, of the arc lamp, and that both are connected across 
the arc lamp terminals. When the carbons burn away, or 
stick apart in any way, the whole of the current, etill of 
the same strength, has to pass through the shunt circuit 
and would soon destroy it, but the coil T is so adjusted 
that this increased current passing through it magnetises 
the core sufficiently to raise the armature, A, and with it 
the lever, B. This lever, B, carries with it a small contact 
stud, M, which, when it is raised, comes in contact with 
another stud, M,, connected to one end of the thick 
coil, TI, on the cut-out. R is a resistance coil 
equal in value to the resistance of the arc, and 
when the above action takes place it becomes con- 
nected in series with the thick coil, T,, on the cut-out, 
and also in series with the other arc lamps in the circuit. 
This thick coil, TI, and resistance coil, R, now carry the 
current which formerly traversed the carbons, so that the 
shunt circuit again carries only its normal current. The 
heavy current through the thick coil of the cut-out still 


keeps the соге, C, magnetised sufficiently tozkeep the lever, 
B, in position, and thus maintains connection between M 
and M,. The insertion of this resistance after any arc 
lamp has burned out maintains the correct potential drop 
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across the other arc lamps in the circuit, so that they burn 
under the same conditions as before.—B. W 


Answer to No. 792 (awarded 6s.).—The necessity of the 
thick-wire coil will, I think, be obvious on inspecting 
Fig. 1. The functions which it performs are as follows: 

hen the lamp is burning steadily the whole current flows 
from the positive terminal through the series coil, S, then 
part passes through the carbons and part through the shunt 
coil, T, which has in circuit the fine-wire coil on the out- 
out, C, to the negative terminal. Now, when the main 
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circuit is broken, the whole current strength has to pass 
through the shunt circuit, and might soon destroy it; but 
the fine-wire coil on C is so adjusted that wben this increased 
current passes through it its core becomes sufficiently 
magnetised to attract the lever, N, closing the circuit 
through the substitutional resistance, R, and the thick- 
wire coil on C, which is wound to assist the fine-wire 
coil on C ; because the latter coil will now have its current 
diminished, and the circuit would be repeatedly made and 
broken were it not for the thick-wire coil on C. The 
current will also be diminished through the series coil, S; 
the brake will therefore be free, and if only a portion of 
the carbon has broken off the arc will be re-estsblished, 
when the current flowing through the thick-wire coil on C 
will be reduced, and the cut-out circuit disconnected.— 
H. M. 

Question No, 795.— A battery working in copjunction with a reversible 


booster on a traction load has recently been overhauled and all 
sediment removed from bottoms of cells, Since then it has been 
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noticed that large lead trees have been forming on а lot of the 
negative plates, causing a lot of trouble by short-circuiting cells. 
Would the fact of using acid out of an old battery, that has been 
idle for months, to top up the cells after overhaul cause the trouble, 
and could some reader ave а remedy for same; also explain the 
onuse of trees forming! 


Answer to No. 795 (awarded 7s. 6d.).—1It seems curious 
that many engineers find so much mystery surrounding 
the cause of defects which develop in storage batteries. It 
seems pretty certain to the writer that most troubles can 
be traced to the failure of battery attendants neglecting to 
give the battery the treatment which is generally acknow- 
ledged to be essential for its proper maintenance. One of 
the most important conditions for satisfactory results, and 
one which probably receives the least attention, is that the 
electrolyte must be pure. A. B. C.“ should have the acid 
tested, and if it is found to contain impurities, then the 
acid should not be used. There are two main causes which 
the writer believes will bring about the formation of 
so-called lead trees: (1) impure electrolyte, (2) battery 
being worked at too low an efficiency. 

1. Let us examine No. 1 cause. It is well known that 
impurities in the electrolyte causes clogging of the pores in 
the active material, and in some cases this takes place in 
patches. In other words, this clogging may be said to be 
analogical to corrosion in a boiler, inasmuch as sometimes 
corrosion is general and sometimes local, the local corrosion 
being generally distinguished from the general corrosion by 
being called “pitting”; 80, too, the clogging of the pores 
in the active material of a battery is sometimes general and 
sometimes local, or in patches. Now examine the effect of 
these patches. They ы! in size from that of а threepenny 
to & sixpenny plece. They are composed of impurities 
which have been deposited on the plates, and which produce 
with the active material on which they become deposited, a 
couple, which causes local action. The result of this local 
action is that the active material in close proximity becomes 
n time disintegrated. As the paste gradually becomes 
loosened in powder form it falls from the sides and bottom 
of the patch to the bottom of the cell, but that from the 
top of the patch comes in contact with the impurities, and 
is held there ; this increases the action, and so the process 
continues until the loosened paste and impurities accumu- 
late, and so form a ledge, or what is sometimes incorrectly 
called a growth. As soon as this so-called growth or lead 
tree assumes appreciable size, they increase in size rapidly. 
The distance, and sonsequently the resistance between the 
plates at this point is reduced, and this again increases the 
amount of current passing until local or internal discharge 
results, If allowed to remain, these lead trees soon bridge 
across the plates and causes short-circuiting. All so-called 
growths should be removed by means of а thin piece of 
wood as soon as possible. 

2. If the efficienoy of & battery be kept low, it follows 
that the amount of current put into a battery is much more 
than the amount given out. During charge the current 
flows from the so-called positive to negative plates, and the 
direction of current causes the impurities to be deposited 
on the plate to which the current flows. That is to say, 
the impurities during charge would be in contact with the 
negative plates, and during discharge in contact with the 
positive plates. When, therefore, the efficiency of a battery 
working in conjunction with a reversible booster is kept 
low, it usually infers a greater time is taken for charges 
than discharges. It will, therefore, be seen that under such 
conditions the impurities will be against the negative plates 
for longer periods than they would be against the positive 
plates, and, consequently, they are more likely to become 
permanently deposited on the negative plate, and this is 
one reason why so-called growths or lead trees are almost 
invariably found on the negative plates. 

From the above it will be obvious that a combination of 
1 and 2 would have a very serious effect on a battery. 
Another cause which might partly arise out of No. 2 is 
imperfect circulation. Hence these lead trees are frequently 
found quite close to the glass separators where the electro- 
lyte is, in some cases, somewhat stagnant.—C. 


Answer to No. 793 (awarded "7s. 6d.).—lt is probable 


that A. B. C's" trouble is caused, as surmised, by using 


the acid from an old battery to top up the cells. After 
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standing so long unused this acid probably contains some 
lead sulphate, or possibly also nitrate, and oxides in solu- 
tion or suspension. The sulphate, although insoluble in 
pure water, is slightly soluble in sulphuric acid, while the 
oxide is slightly soluble in even pure water when air is 
present. Possibly also dust settling in the disused cells 
has caused the formation of small quantities of other soluble 
organic salts of lead, such as the acetate. Similar troubles 
are caused by ordinary impure commercial sulphuric acid, 
which often contains lead sulphate, nitrate, or other salts 
in solution. The action of the lead trees forming is 
pos. purely an electrolytic one. The efficiency of a 

ttery being below unity (perhaps 70 per cent.) it will 
receive more charging than discharging: therefore, the 
balance of current will be through the liquid to the nega- 
tive plates, and the lead will, therefore, be deposited from 
the salts in solution on these plates, forming the lead trees. 
So long as any lead remains in solution in the acid there 
does not appear to be any remedy for the trouble. If 
“ А. B. C." wishes to save the acid, he might try with 
caution the addition of a small quantity oi sodium 
sulphate (Na,SO,), or, better still, of sodium carbonate 
(common washing soda), not exceeding one ounce to 
the gallon of acid solution. Both of these have been 
used as a cure for “ sulphating ” in cells, but in the present 
case their action would be to precipitate as insoluble 
sulphate or carbonate any soluble lead salts in solution. If 
practicable, it is preferable that the cells should be cut out 
one or more at a time (care being taken not to “short” 
them), the acid siphoned off, and the sodium salt completely 
dissolved in it before pouring it back into the cell. This 
should be done in a reasonably short time, to prevent the 
spongy lead negative plates oxidising much in the air, 
eniin some time should be allowed for precipitate 
formed (if any) to settle to the bottom of the acid before 
it is returned to the cells. II A. B. C." can arrange for a 
supply of sulphuretted hydrogen gas and can put up with 
the stink, he can test for the presence of any serious 
quantity of lead in solution by passing this through the 
acid, and can remove the lead as a black precipitate of 
lead sulphide, which should be allowed to settle before 
returning the acid to the cells.—X. V. Z. 


Answer to No. 793 (awarded 5s.).—It was quite a wise 
and proper thing to remove the sediment and to clean the 
battery cells, and if the acid from the idle battery was in 
good order no objection could be urged against using it. 
The first thing to consider now is whether the acid is of 
the proper strength—viz, 1,200deg.—when the battery is 
fully charged. If not, make it во, and push down all the 
“lead trees by means of a wooden or ebonite lath. Then 
continue the charging for half an hour after all the plates 
give off gas in order that апу nitric acid and any hydro- 
chloric acid in the electrolyte may be decomposed and 
eliminated as gas. These two acide, if present, would 
make soluble salts of lead, and so enable the lead trees to 
form when the battery is charging and also when standing 
idle. Repeat this treatment three or four times, each time 
pushing down all the lead trees and making certain that 
no cell is short-circuited. I have known this simple treat- 
ment quite successful. The lead trees may be formed by 
some impurity in the lead plates, and, if so, they are difficult 
to get rid of; but this is not probable, because all makers 
know that impurities in the plates are fatal to the efficiency 
of the battery, and, again, it is not easy to see how the 
trees could form without some soluble salt of lead actually 
dissolved in the electrolyte. The only remedy for this would 


| be to discharge the battery slowly and to throw away the 


whole of the electrolyte as useless. The plates should be well 
washed with clean cold water, brushed, rinsed, and replaced 
in the cells. Best brimstone sulphuric acid should then be 
carefully poured into clean rain, or, better still, cold 
distilled water, with great care and constant stirring. 
This must then be left for some hours until quite cold, 
when its specific gravity should be adjusted to 1,190deg., 
and it may be poured into the cells and charging started, 
which will bring the gravity of the electrolyte up to 
1,200deg., and no more trouble would be likely, because 
during discharge any metal soluble in the electrolyte, such 
as zinc or iron, would be removed from the grey plates 
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and dissolved by the electrolyte, and this would have. 


been thrown away. I, however, omitted to mention above 
that possibly, though improbably, the electrolyte of the 
recently cleaned cells might be very much too atrong. 
If so, its gravity would be greater than 1,200deg., and it 
would require water adding, but it would have to be 
much too strong, probably 1,700deg., to cause lead trees.” 
Lead is slightly soluble in very strong oil of vitriol. The 
"trees" are formed by electrolytic action, which may be 
in the charging current or it may be due to local action on 
the plates, caused by some such metal as zino or iron 
acting in the presence of some soluble salt of lead, as the 
nitrate or chloride dissolved in the liquid. Common oil of 
vitriol often contains nitric and nitrous acids as impurities, 
but they would be decomposed by the hydrogen set free 
during charging and discharging. However, it is always 
best to use the purest brimstone sulphuric acid for 
accumulator work. It gives the best results, and often 
saves a lot of trouble. The cost is not great, and it is 
only once—i.¢., at starting.—F. G. A. 


Answer to Wo. 793 (awarded 5s.).—It would be advisable 
to carefully examine the cells before taking extreme 
measures; when cells have been overhauled it is quite a 
common occurrence for them to scale badly for a time, 
therefore the trouble may not be very serious. Going 
round the cells and pushing a slip of wood between the 
plates should remove the abnormal growths ; if simply due 
to fresh setting up, the trouble will soon disappear. In case 
the growths should persist, the cause may be attributable to 
faulty electrolyte. Should sulphuric acid used for accumu- 
lators contain chlorides, the chlorine is almost certain to 
be given off during the time the cells are in use, and will 
inevitably show itself by growths on the plates. There 
are, however, several other causes that may be looked for. 
Have the cells been thoroughly charged before being put 
on discharge? Cells that are charged very slowly, particularly 
when nearly run down, are apt to throw off shoots between 
the plates. On the other hand, the battery may have been sub- 
ject to sudden and heavy demands for current, this may have 
caused the paste to swell and fall out. This is a frequent 
source of trouble with an old battery. The remedy appears 
to be, make sure that the conditions of working are all 
right, and, if this is so, test the electrolyte. Faulty work- 
ing can easily be remedied if the electrolyte is unsatis- 
factory; the only thing to do is to refill the cells, Doctoring 
accumulators generally ends in the resulting “cure ” being 
worse than the disease.—M. M. 


Answer to No. 793 (awarded 55.).—The lead trees are 
due to a chemical lead compound which the acid liquor 
now contains in solution in sufficient quantity to give 
trouble. On charging the battery this solable lead com- 
pound is decomposed by electrolysis, and the lead is deposited 
on the negative plate as lead trees. The bottom edges of 
the plates, or along the edges of the separators, are the 
surfaces where deposition generally occurs. This is probably 
because there is a more rapid circulation of the liquor along 
those parts, but wherever deposition begins it continues at 
that point instead of coating the plate evenly, and eventually 
produces a “short.” The acid from an old unused battery, 
if otherwise normal, could not do any harm. The pure 
acid of our accuumulators—that is, acid free from inj urious 
impurities—always contains a small quantity of lead in 
solution, and this is deposited on the negative plate during 
charging, but it is a fine uniform deposit, only noticeable 
after long periods of work. It gives no trouble, but is 
rather an advantage. One cannot say how the soluble lead 
compound has got into the liquor without knowing all the 
facts relating to the removal of the sediment, but it is 
probably a “salt” of some mineral acid, such as hydro- 
chloric. Soluble chlorides of lead would eventually be 
formed if either acid or plates came in contact with 
common salt, sal-ammoniac, soldering solution, urine, or 
any other substance containing a chloride. Perhaps the 
compound may be nitrate of lead, which would result from 
contact with nitre or any other nitrate or from nitric acid. 

Asto the remedy. I know no other than the regular 
working of the battery. If the compound be a chloride 
then the characteristic smell of chlorine may possibly be 
detected, especially on beginning to charge tbe battery 
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after discharge. Fortunately, the compounds sulphuric 
acid and a peroxide (necessary for generating chlorine 
gas from a chloride) occur in the battery, and it will be 
found that the combined effect of electrolysis and chemical 
action will be to clear the liquor of any chlorides it 
may contain by expelling the chlorine as a gas. In the 
same way the liquor will be cleared of nitrates, the nitrogen 
being expelled as a gaseous oxide, so that unless the 
amount of impurity is so great as to render working 
impossible through “ shorts” there is hope for the battery. 

It may not be out of place to draw attention to evidence 

iven at the enquiry into the A 8 submarine catastrophe. 

he battery of a sister boat was flooded with sea-water and 
chlorine gas was given off as a result of it. Possibly the 
"lead trees” are not lead, but some other metal, such as 
iron or zinc, which has been dissolved from galvanised-iron 
pails or other iron articles. If this be the case, the shorts 
may gradually disappear, probably from the deposited 
particles which are shoved off the plate and fall to the 
bottom amongst the mud from the positive plates, becoming 
oxidised to Fe,O, in which case the battery acid would: 
have no further action on them. 

In justice to the person reaponsible for the battery, the 
battery-room ought to be locked or well guarded. It is 
quire easy for a vieiously-disposed person to introduce in 
two minutes a common substance which would spoil the 
battery.—F. P. 8. 

Question No. 79d.— Describe the method of arranging the stator 
windings of two or three phase motors with a view to speed 
lation. Is it possible to arrange a 12-pole winding so as to: 

uce to eight poles ? 

Best Answer to No. 794 (awarded 108.).— The principal. 
methods adopted for varying the speed of polyphase induc- 
tion motors may be classed under three heads—viz. : (1) by 
the insertion of non -inductive resistances in the rotor 
circuit ; (2) by changing the number of poles; and (3) by 
tandem control, or, as it is sometimes termed, the “ cascade 
connection.” The first method may be suitable where the 
speed is only to be varied within small limits, but even 
then the regulation is obtained only by a sacrifice in the 
efficiency. This method is equivalent in principle to vary- 
ing the speed of a shunt motor by inserting resistance in 
the armature circuit. The third method involves the use 
of two separate motors, and is similar in principle to tbe 
series-parallel control of continuous-current motors. It 
possesses many advantages for traction work, but up to the. 
present has not found much use for stationary work. 

The second method is one which is the most practicable 
for workshop and stationary work, and is dealt with below, 
polyphase motors only being considered. The synchronous 
speed of an induction motor is given by 


s=— x120; 
р 


where s =synchronous speed in revolutions per minute 

~ =frequency of supply ; and 

p =number of stator poles. | 
Thus, by reducing the number of poles by one-half, the 
synchronous speed is doubled. We will briefly investigate 
the relations existing in an induction motor before discussing 
the stator connestions for pole changing. The relation 
existing between voltage and flux is (for a three-phase 
motor) given by 

E-42TNMx10 


where E is the internal E M.F. per phase, T the number 
of turns in series per phaee, M the flux per pole linked 
with the turns, T, and N the frequency in oyoles per 
second. 

Consider the case of an ordinary three-phase induction 
motor with squirrel-cage rotor, and suppose the motor is 
wound for four poles. We will investigate briefly the 
alterations required in order to enable motor to run with 
four and with two poles. We will suppose, for the purpose 
of this investigation, that the motor is wound for 200 volts 
and 50~. The stator has 36 slots, and there are 22 con- 
ductors per slot, the connection of phases being Y. Thus 
from the above formula we find the flux per pole, M, to be 
‘407 megaline. Now, in converting this motor into one 
with two polea it {5 desirable to keep the gap density the 
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same, and consequently the flux, M, will have twice the 
value found for the case with fcur poles. "Therefore, since 
the voltage is the same, the number of turns in series per 
hase must be one-half of that for the four-pole motor. 

us this motor can very ане converted from four to 
two B ian by taking a tapping & point midway in the 
winding of each of the phases. These three additional 
leads are connected on to the line in place of the three 
original terminals, which are now connected together, and 
we have a two-pole motor. Fig. 1 will serve to make this 
point elear. When the double-throw switch is thrown 
“down the motor has four poles, and when thrown “ор” 
the motor has two poles, the connections made by the 
switch being shown by the small sketches to the right in 
the diagram. | 

It will be observed that the turns in series per phase аге, 
for the two-pole connection, one half of that for the four- 
pole connection. Let us now investigate the operation of 
the motor for each of these cases. The magnetising 
current of an induction motor may be obtained from the 
expression, * 
m B. 1˙6 A. 

to ^ | 


where i, is the magnetising current, A is the radial depth 
of air-gap in centimetres, and ? is the number of turns in 
series per pole per phase. A brief inspection of this 
equation will show that the magnetising current is the 
same for both the four-pole and two-pole connection. It 
should, however, be pointed out that the magnetising 
current will be probably greater with the two-pole con- 
nection than with the four-pole. This difference will be 


$ 
| 
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marked if the motor is originally designed for four poles, 
as with the two-pole connection the density in the iron at 
the back of the slots will be increased considerably, and 
incidently it may be mentioned that the core loss may be 
increased so much as to lead to excessive heating. 
Adopting Behrend’s expression for the leakage factor, t 


с = —, 


where o is the leakage factor, 7 the pole-pitch in centi- 
metres, ^ the depth of airgap in centimetres, and c a 
factor which, according to Behrend, is dependent on the 
shape and size of the slots and upon a great many other 
conditions of which we are still profoundly ignorant.” 
Now, for the motor under consideration, c and A are 
constant, and 7 is increased for the two-pole connection to 
double its value for the four-pole connection. Now, с is 
defined as the ratio of 


magnetising current 
(ideal short-circuit current — magnetising current) 


and as the diameter of the circle in Heyland’s diagram is 
given by (ideal short-circuit current — magnetising current), 
we see that for the two-pole connection the circle has twice 
the diameter of that for the four-pole connection. As the 
diameter of the circle is proportional to the output from 
the motor, it is apparent that the output of the motor will 
be doubled when connections are changed from four to two 

les. 

Fig. 2 and 3 show further diagrams of connections for 
changeable pole motors similar to the one discusged above. 


* “The Induction Motor," B. A. Behrend, p. 15. 
T »The Induction Motor, B. A. Behrend, p. 36. 
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Fig. 2 is a somewhat modified form of connection to that 
shown in Fig. 1, while Fig. 3 shows the connection when 
the atator windings are delta connected. In Figs. 2 and 3 
the motor runs on the low speed . e., with the larger 
number of poles—when the double-tbrow switch is thrown 
"gp." Throwing this switch down connects the stator 
windings (as shown in the small sketch to the right) and 
the motor runs on the “ high speed.” 

In connection with speed regulation of induction motors, 
attention must be drawn to the work done by Mr. C. 
Wüss (of the firm of Wüst and Co., Seebach-Zurich) in 
developing what he terms a “multi-speed” induction motor. 
The motor was described in an article on The Speed 
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Regulation of Three-Phase Motors,” which appeared in 
the Electrical Engineer for Nov. 13, 1903. This article 
should be read by all those interested in the polyphase 
induction motor, as not only is a description given of this 
multi-speed motor, but numerous curves showing the 
operation of induction motors for changeable pole work are 
included, which in themselves are worth studying. 

It may be mentioned that the multi-speed motor 
consists of a number of stators—two, three, or four, 
according to speed variation required—arranged in one 
common housing. Rotors corresponding to these stators 
are arranged slong a common shaft. As an example, we 
may take the case of what is termed a '' three-step motor. 
One of the stators is wound, say, for four poles, another 
for six poles, and another for eight poles, the rotors being 
wound to correspond. By means of a suitable controller 
one or other stator is put into circuit, and also various 
combinations of the individual stators can be made enabling 
a great variety of speeds to be obtalned. In the above- 
mentioned article some interesting data are given of a three- 
step, -h. p, 50 ~ motor, having the individual stators (or 
elements) wound for four, six, and eight poles. With 
various combinations of the elements, speeds from 
670 r.p.m. to 1,500 r.p.m. were obtained, the maximum 
output at the lowest speed (670 r. pm.) being 6˙7 h. p. 
This multi - speed motor possesses many advantages 
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(especially where a greater horse-power is required at 
the lowest speed), and the power factor and efficiency is 
maintained high at all speeds. 

The point raised in the question, re arranging a 12-pole 
winding to reduce to eight poles, would be impracticable in 
the ordinary form of induction motor on account of the 
great number of connections that would have to be brought 
out from the winding. Assuming that the stator has the 
“rectangular” type of winding, and that for eight poles 
this winding is arranged with 100 per cent. pitch, then to 
convert this into a 12-pole winding the coils would have to 
be reconnected to give a pitch of 66°6 per cent., which 
would be impracticable.—MONOPHASE. 


[Other replies to Question No. 794 will be given in our 
next issue. —Ep. E. E.] 
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QUESTIONS AND ANSWERS. 


1f thou hast knowledge, let others light their candle at 16. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings, We also give 
fwe shillings for every other answer we print. The answers 
to any questions should be sent within ten days after the 
question has appeared. The replies should deal concisely 
with the points at iseue, and should not exceed about 
one thousand words in length. Discursive answers are apt 
to be discarded, owing to the space they would occupy. 

We would call the attention of those sending in 
answers to the fact that the neatness of any sketches 
(which must be in ink) sent in is considered when markin 
the relative values of these answers. All formule shoul 
be carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. The 
matter must be written on one side only of the paper. 
Questions may be sent at any time. 


QUESTIONS. 


800. Will a Kelvin multicellular voltmeter give the R.M.S. volts 
when connected across the secondary of a pressure transformer ? 
The eae cn pressure is 2,000, and the transformer ratio 

801. Show how to caloulate the ampere-turns needed to balance the 


armature reaction of a polyphase alternator working at power 
factor cos $.— X. X. 


ANSWERS, 
Question No. "194, — Describe the method of arranging the stator 
windings of two or three phase motors with a view t» speed 


regulation. Is it possible to arrange a 12-pole winding so as to 
reduce to eight poles ? 


Answer to No. 794 (awarded 78. 6d.).—The method of 
speed regulation by pole changing has often been employed 
where continuous running at two or more speeds is involved. 
Owing to the complication of the switchgear, as well as to the 
unsatisfactory conditions under which the machine would 
be running at the lowest speed, more than two speeds are 
seldom attempted by this method, and these speeds are 
usually in the ratio of 1:2. The rotors of such motors 
would generally be of the squirrel-cage type, as these are 
equally suitable for all numbers of poles. If, however, a 
wound rotor is essential from torque considerations, two 
independent windings would have to be put on it—one for 
each number of poles. In most cases these two windings 
would not involve any additional slip-rings, as both could 
be connected to the usual three slip-rings, one or the other 
winding alone being active according to the number of 
stator poles in use. With this rotor arrangement the 
starting current is increased owing to the partial short- 
circuiting of the active winding by the inactive one; but, 
unless a comparatively large starting torque is required, 
this is not of much importance. When running normally, 
the rings are in any case short-circuited so that the running 
conditions would not be affected. 

With regard to the stator, the same plan of two indepen- 
dent windings can, of course, be employed, and though this 
involves the use of slots of practically twice the normal 
size, the switchgear is simple (merely a three-pole main 
throw-over switch putting one or the other winding into 
circuit), and the working conditions are better than if a 
single winding is recoupled to suit both speeds. For the 
sake of economy in material and space, however, the latter 
arrangement of a single stator winding is usually employed. 
This winding is arranged exactly as in a standard motor, 
except that additional ends must be brought out to enable 
alternate coils to be reversed. The span of the coils and 
the width of the coil side would usually be those corre- 
sponding to the larger number of poles—i.c, they would 
be exactly the same as in a normal motor wound for the 
larger number of poles alone. In some cases, however, 
especially when the machine is intended to run most of 
the time with the smaller number of poles, it will be more 
satisfactory to make the span of the coils and the width 


of the coil sides something between those correspond- 
ing to the larger and those corresponding to the smaller 
number of poles—e g., a span of 14 times the normal 
span corresponding to the larger number of poles, The 
case of a four-to-two pole, three-phase, star-connected 
stator winding with one coil per phase per pair of poles (of 
the larger number of poles) is represented in Figs. 1 and 2. 
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Fig. 1 shows the arrangement of the coils, and the ends are 
numbered to correspond with the diagram of connections 
and switchgear given in Fig 2. It will be seen that nine 
leads are required between the stator and the change-over 
switch in this three-phase case. When the switch ів on 
one side the coils form four poles (alternately north and 
south), whilst on the other side the reversal of one coil per 
phase is accomplished, and the motor becomes a two-pole 
one. In the latter case there are twice as many magnetie- 
ing turns looped with each magnetic circuit than in the 
former case, and since the total flux per pole remains 
unchanged (provided the terminal voltage and the total 
turns per phase in series remain unchanged) the magnetis- 
ing current becomes approximately halved. The leakage 
flux per ampere is much the same in the two cases, so that 
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the short-circuit or standstill current remains about the 
same whichever number of poles is in use. This short- 
circuit current is a measure of the maximum possible horse- 
power which the machine can develop, so that this maxi- 
mum horse-power remains unchanged, and since maximum 
maximum  horse-power 
speed 
is about double as great with the low-speed connection than 
with the high-speed one. If the larger torque is required 
also at the high speed, it will be necesssry to couple the 
two seta of coils per phase in parallel at this speed so as to 
double the flux. This will, however, usually involve an 
increase in the iron section at the back of the slote, both 
on the rotor and the stator. "When the stator winding is 
arranged with as many coils per phase as poles (which is 
unusual in three-phase motors, but general with two-phase 
ones), it becomes necessary to reverse each alternate pair 
of coils per phase in order to change from the full number 
of poles to half that number. The change from 12 poles 
to eight poles mentioned at the end of the question can 


torque « , the maximum torque 
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only be carried out by having two quite independent stator 

windings—one for each number of poles—arranged either 

in the same slots ог in separate ones.—Q. 

Question No, 795.— It is required to transmit overhead 1,000 kw. at а 
pressure of 50,000 volts for 40 miles. Three-phase alternating 
current will be used. What is the best method of calculating 
the sectional area of cable to uee? Stateclearly the losses iu the 
line, and how they are calculated. 

Answer to No. 795 (awarded 78. 6d.)—The problem 
presented here is similar to one which has been previously 
discussed in these oolumns—i e, in Question 753, Jan. 27, 
1905. The real problem is to desiga the most economical 
transmission line operating under the given conditions. 
Now, in any transmission line we have two factors which 
bear upon the design of the line. If we have the conductor 
of a large croas-sectjonal area, the heating losses will be low, 
but the capital expenditure will be high. Conversely, if 
the cross-sectional area of the conductor be small, the 
heating losees will be high and the capital cost low. It is 
obvious that we must effect a compromise Letween these 
opposing factors. This has been done by Lord Kelvin, 
who enunciated the law that the total cost of a transmission 
line and wasted energy per annum is a minimum when the 
cost of the wasted energy per annum is equal to the 
interest on and the depreciation of the cable. I have 
proved this law by the aid of the calculus in the answer 
which I submitted to Question 753, and therefore I do 
not think it is necessary to repeat it here. 

The current per phase in the transmission line 
= 1,000 x 1,000 

50,000 x „/5 
small, and it is obvious that the cross-sectional area of the 
conductor will be small. Let A be the cross-sectional area 
of the cable in square inches. We can now obtain the 
resistance of the cable, R, in terms of A. We know that 


R K x where L- ће length of the cable in inches, and 


= 11°6 amperes. This, of course, is very 


К = ће specific resistance of copper (assuming copper to 
be the conductor used) in microhms per cubic inch ; K can 
be taken as *66 x 1079 ohms. 

I would, however, point out that the current is an 
alternating one, and the well-known skin effect of the 
alternating current might enter in if the conductors were 
thick ones or if the frequency (which is not mentioned) 
were high. This, of course, would have the effect of 
increasing K and R. As neither of the two above condi- 
tions have any prospect of being fulfilled, we may safely 
take K at the value given. 


40 x 1,760 x 36 1078 
106 A A 

Now, the watts wasted in heating W are given by 
W 2 C? R, where C is the current in amperes. 


үү = (116)? x 1673 _ 92512 


obms, 


This is, of course, the waste of energy by heating per 
phase, and we shall obtain the total by multiplying by 


c 0198 vatta, 


5—4 e, 

The cost of the waste of energy has now to be deter- 
mined. We do not know anything about the cost of the 
power generated. Only a small amount, 1,000 kw., is being 
transmitted ; this may or may not be the whole of the 
power generated. However, we will take the price of the 
power as'5d. per unit. Therefore, the cost of the waste 
of energy per hour 

675˙·4 х `5 3577 


3 


 Ax1,0000 A 
and the cost per year 
3577 x 168 x 52 , 125, 
A x 240 A 


Now we have the cost of the energy wasted per year we 
havo to obtain the capital cost of the line. Overhead lines, 
especially in this country, are in their infancy, and very 
little practical data as regards their cost are available. It 
must be remembered that the cost of the copper in an over- 
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head line of this description is only a small proportion— 
may be 10 per cent.—of the total cost of the line, 
the numerous poles, both ordinary and corner poles, and 
the insulators taking a large amount of capital. The most 
recent data on this subject are given in a paper on “ The 
Value of Overhead Mains for Electrical Distribution,” by 
Mr. G. L. Addenbrooke, read before the Institution of 
Electrical Engineers on Feb. 9, 1905. In this paper is 
included a table giving the capital cost of a complete trans- 
mission line at different voltages. It is found that the cost 
of the line increases only very slightly with the voltage, 
which increase is probably due to the increase in sizs of 
the insulators and height of the poles. Table A gives par- 
tioulars of four standard conductors, the capital cost of the 
transmission line at 50,000 volts. These capital costs are 
based on those given by Mr. Addenbrooke, and which I 
may say are not theoretical coste, but are the results of 
tenders for high-class work. The interest on the capital 


‘cost and depreciation, which are taken as 8 per cent. of the 


total capital cost, are shown, and also the cost of the waste 
of energy. 


TABLE A. 
ö ðꝗ ы ынын ce Ee 
Number Number, | Cost of Interest | Oost of waste of 

aa and section] line per | Total and energy per year 
1 ok of cables | mile at | cost of | deprecia- given by formula 
cation in square | 50,000 40 miles.) tion per £ 18:5 
'| inones. volts, annum. UA 
ó 3 £ £ £ £ 
7718 01292 300 12,000 960 945 
“he 02299 570 13,600 | 1,088 470 
ym :03588 590 15 600 | 1,218 435 
15/16 06247 490 19,600 | 1,668 515 


22; I NOR. PEN PEN, 8 

Now, as I have said before, we must choose the cable 
according to Lord Kelvin's rule. It will be seen that the 
first cable in the table satisfies the rule nearest—i e., the 
interest and depreciation per annum equal the cost of 
waste of energy per annum. In the case of the first cable 
the equality эв very close, indeed, and, therefore, we must 
choose this cable—: e., three cables of 7/,, each—as the one 
for our transmission line. Of course, we must choose a 
standard gauge. 

As regards the second part of the question, which 
asks for the losses in the line and their calculation, 
the chief and only losses of any magnitude are, of course, 
heating losses. There may be а small amount of leakage, 
which, of course, will be larger in wet weather. We can 
easily calculate the heating loases from the formula we have 
obtained e., 


W=% x 225°12 _ 22512 * 5 


A 01292 
— 52,200 watts. 
= 52°2 kw. 


This is 522 per cent. of the total energy (1,000 kw.) 
transmitted.—ERNEST P. HOLLIS. 


Answer to No. 795 (awarded 78. 6d.).— The quantity 
that fixes the sectional area of the conductors in a trans- 
mission acheme is the amount of power that may be lost ia 
the line. By increasing the sectional area of the conductors 
we increase the weight of copper employed, but at the same 
time we decrease the line losses. To find the amount of 
the line losses that will give a minimum yearly cost, we 
proceed as follows: 

Let T= hours per year during which power is supplied; 


х= cost рег watt-hour at generating station (pence) ; 
W = line losses ; 
W, = power output from station ; 
W, = power supplied at end of line; 
У, = voltage at generator end; 
V, = voltage at receiving end; 
C =current in each lead; 
q = sectional area of each lead; 
Е = resistance of each lead ; 
L=length of tranemission ; 
р =specifio resistance of copper. 


It is found that the cost per mile of installing а trans- 
mission line is approximately а linear funotion of the 
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sectional—: e., cost == (a + b 9) L, where a and b are constants 
obtained by plotting values for the particular type of con- 
straction to be employed. If we allow p per cent. on this 
principal for interest, depreciation, and upkeep, we have 
the yearly cost of the line = (a + b д) L p. The yearly cost 
of the line losses will be W Тл. Hence the total yearly 
cost of transmission in pence will be W T z, + (a ＋ 59) L p. 


2 VI 1 
А qo (9 WY 2 Lp 
n Vj W 


That ie, total yearly oost 
Е (WWI. 
Tz, W+aLp+2bL?pp wy E 


Differentiating and equating to zaro to find the minimum 
value of K we get 


0m Tz, *25L?p p| W2 (W, AE en - W)? d 
Tz, -? ari c P 
whence ra-. w. = 1 


Using this equation we can fiad the value of the line 
losses that will give us a minimum yearly cost of trans- 
mission. As in the question sufficient data are not given to 
determine W, we must assume a value to complete the 
calculation; let W = 5 per cent. of the total power 
transmitted. 

To find the power lost in a three-phase system we 
proceed аз follows: We have power output of line 
=C V, V3 cos ф watts. As no power factor is stated, 
we will assume an arbitary value, say 9. Then in this 
case 


С x 50,000 x 1°73 x 9 = 1,000 x 1,000, 


whence С = 12'8 amperes. 
Then loss in one lead = C? R, but в- 22 Hence loss 
in one lead 
= CL р _ 12°8 x 12˙8 х 40 x 5,280 x 12 x 00000066 
2 7 
_ 50 x 1,000 
8 
whence 22 015 square inch. 


No. 9 S. W. G. has a sectional area 01629, which would 
probably do.— H. E. H. 


Answer to No. 795 (awarded 78. 6d.).— Several factors 
have to be considered in the calculation of overhead trans- 
mission lines, the most important of which are the pressure 
loss and the financial point of view. If the conductors are 
small the cost of copper will be small, but the loss of power 
due to the heating of the wires will be great. "The reverse 
will take place with large conductors. There is а mast 
economical conductor for whioh the sum of the annual cost 
of generating the lost energy and the charge of interest 
and depreciation on the copper is a medium. However, it 
frequently happens, in polyphase systems especially, that 
the most economical condactor would give too great a 
pressure loss, and the sizs of the wire is then determined 
by this last factor. The usual pressure losses are: for 
light, 2 to 4 per cent., and more; for power, 5 to 7 per 
cent, and more. In this particular case it seeme as though 
the most economical conductor would give a moderate 
pressure loss, as will be shown later. 

If we call R the resistance of one conductor in ohms, 
C the current in each conductor in amperes, the pressure 
loss in volts will be 2 C R. For hard-drawn copper, the 
resistance in ohms at 60deg. F. will be 


length in miles 


Б = Оа .—— è o 
area in square inches 
: CxL 
So that pressure loss = ‘08634 — —, 
or, А = 08684 CL. 


pressure loss 


This equation will give us the section of the wire if we 
assume the pressure loss. In our case L= 40, and if we 
suppose the power factor to be 1, O = 11:55 amperes. 

he energy loss in the three wires will be in watts 5 С? R. 
The relation between pressure loss and energy loss is: 
energy loss = 1:5 x C x pressure loss. 

Table B gives the cross-sectional area of each conductor, 
the energy loss, and approximate weight of copper for 
different pressure losses, worked out for this particular 
case. The losses are given in per cent. of the total voltage 
and output. 


TABLE В, 
Preesure loes. Energy loss. Orose-seotion. Weight of copper 
Per cent. Per cent. Bquare inches. in tons. 
13 3 9980. н, 871 
A. бл „ 4. "03990 .......-. 456 
а гае as 250 T8 . "02660 ........ . 29:0 
„е e 50 uen 4 '01995 ........ . 218 
B. ues e 133 01590 . 174 
ДЕРЕУ ЗВО: unos 1550 ......... 4. 145 
pM a 15:06 sese 01140 ....... =~ 124 
Ва: a 695: nos - "00998 =.=. 10'9 
B. ounces 7 80. oves 00887 . . 9" 
10 rea 4. 8:66 . -. 00798. . 87 


Financial Considerations — It is difficult to determine the 
most economical conductor with accuracy, as it depends on 
many factors which cannot be known exaotly before the 
undertaking has been running for some time, such as the 
cost of generating one unit, the load factor, etc. Each case 
must bs dealt with separately, according to circumstances. 
The output is proportional to the current, and the lost 
energy to the square of the current. It follows, therefore, 
that the lost energy will be proportional to the square of 
the load factor. With an energy loss of 5 per cent., for 
instance (50 kw. in our case), the total number of Board of 
Trade units lost per year would be: 8,760 x 50 = 458 000 
kilowatt-hours if the fall load was maintained without inter- 
mission. If we assume an average annual load factor of 
30 per cent., this number will be reduced to 438,000 x ‘(09 = 
39,420 kilowatt-hours. | . 

Let us further assume that the cost of generating one 
unit is 1d., the interest and depreciation on copper 10 per 
oent., and its price £65 per ton. We obtain the result in 


Table C. 
TABLE О, 
Energy 1088. Annual cost of Annual ocst 

Per lost energy. of copper Total, 
cent, £ £ £ 

87788 28. m 85860 88 594 
1 — 0 8 285 ......— — 340 
QUU элен. o 1898 215 
SUT cess „ MA t 142 _............ 256 
ЫШ. e "IL 113 . 256 
5820 Iii 8 . 265 
6:06 0. „ 199. T 1 280 
695. „егшген „ AB гасын wo WI. uses < 299 
10000 258898 8 uc OR. oes 4. 3519 
8:96 ........—. “= 089. егсен; 8 . 842 


With the above assumptions it will be seen that the 
total cost is practically constant, and a minimum for 
pressure losses of 4 to 6 per cent, so that the most 
economical conductor would be quite compatible with a 
moderate pressure loss. 

Other Losses of Energy.—At such a high voltage as 
50,000 volts a silent discharge will take place between 
the wires, and unless these are placed very far apart, the 
loss due to this fact may become important. There will 
also be some leakage over the insulators, specially in wet 
weather. These losses are independent of the size of wire 
used, but as the pressure drop will be increased by them 
they might have to be taken into account in determining 
the cross-sectional агеа. — ALTERNATOR. | 

Answer to No. 795 (awarded 68.).— The best section of 
conductor is the one which, taking everything into account, 
will give the best results financially, this test being the 
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ultimate one for the solution of all engineering problems. 


being proportional to the area, while the power costa follow 


In the above case, since the power to be transmitted is a | з curve proportional to the resistance which is proportional 
fixed quantity, the revenue is also presumably a constant, to. 1. 


so that the best section is that on which the total average 
annual expenditure is least. 

The annual expenditure can be divided into two main 
sections: (1) the amount paid in interest on capital, 
repairs, depreciation ; and (2) the cost of the energy wasted 
in the conductor ; and we can prove mathematically that 
when costs under heading (1) equal those under (2) the total 
is a minimum. Under heading (1) the capital expenditure 
depends entirely on the weight of copper, since the small 
differences in section permissible would not affect the size 
of insulators, posts, or labour, and as long as the section 
is a reasonable one depreciation and repairs will also be 
constant for a given weight of copper. Hence the weight 
of copper is the only variable. Under heading (2) the 
loss in the line depending on the sectional area (C? R) is 
all that is practically affected by any variation in its size, 
but, of course, the generating plant is involved, since if 
the line loss were unduly large the capacity of the generat- 
ing plant would have to be increased to give the same 
power at the far end, thus requiring extra capital at the 
station, extra labour, extra repairs, eto. The simplest and 
fairest way to deal with this 1s to find or estimate the total 
cost of a unit to the producer and charge the energy 
wasted in the line at this rate. 

Before the annual energy loss can be even approximated 
it is necessary to assume a load factor, and, of course, to do 
this moderately accurately a knowledge of the local con- 
ditions such as number and nature of the probable con- 
sumers. It will be seen from the above that a number of 
points in each individual case must be carefully considered 
before any calculations can be done. To show the methods 
the following figures and assumptions are given. Power to 
be transmitted = 1,000 kw.; voltage (assumed at distant 
end of line), 50,000 volts virtual; power factor (dependent 
on plant installed), assumed, 80 per cent. Let С = amperes 
required 


= 1,000 x 1,000 „ 100 145 virtual amperes. 
50,000 х 3 80 


Now take a trial section of wire, say No. 9 S. W. d., 
= ‘0163 square inch. Let R = resistance of 40 mihs. 
(tables) | | 

=1°502 x 40 x 1750 _ 106 ohms approximately. 
1,000 


Loss in the line=3 C? R=3 x 14:5? x 106 = 67,000 watts. 
Assume load factor 25 per cent. Units wasted per annum 
67 x 24 x 365 x 100 = 144,000 approximately. 
Assume cost of unit —:75d. Annual loss heading (2) 
= en x "15 = £450. 
Weight of 120 miles of No. 9 S. W. G. 
1,760 
1,000 


Take cost of copper at 10d. per lb. 
copper 


2188 x 120 x 30, 800lb. 


Capital expended on 


—144,000 x 20 = £1,650. 
240 


Assume that interest, depreciation, and repairs on copper 
=10 per cent. per annum. Costs under heading (1) 


= 1,650 x 10 = 5165. 
100 


We zee, therefore, that loss under head (2) is much larger 
than that under (1), so that tho sectional area is too small. 
On trying another size, No. 6 S.W.G. = 0289 square 
inch, the costs work out: heading (1) £292, and heading 
(2) £252. In this case the total cost per annum only 
== £544, against £165 + 450 = £615 in the former case. 
The curves given show very clearly how the costs vary. 


area 
In the above examples the voltage at the distant end has 
been assumed 50,000 volte, ao that at the station it must 


ORDINATES = & 
ABSCISSAE » П“ 


о о! :02 "03 04 
SECTIONAL AREAIN SQUARE INCHES 
¢ 
мә ма wr мб Nes SC. 


be higher. Supposing No. 8 S.W.G. to be chosen (this 
would give & margin for extensions), the total loss in the 
line is 
8 C? R=3 x 14°52? х 59:5 = 24:9 kw. 
ig 2479 x 100 


— — 


1, 000 


The lost volts C R v = 14:5 x 59:5 x / 5 = 1,460 
so that the generating end volts must be about 51,500. 
The capacity current has been covered by the assumption 
of a power factor, and will depend on the distance the 
wires are apart, etc. 

It will be seen that the best section has a density of 
only about 500 amperes per square incb, but that a fairly 
wide variation from this can be made without very seriously 
affecting the economical working. If the voltage had been 
50,000 at the generating end, then the current would have 
been slightly increased and the losses a little greater, each 
area would have a slightly different sized current, which 
could be easily approximated within 4 per cent., and since 
во many assumptions must be made it is useless to work 
too accurately. All the necessary calculations can be 
worked on a Sin. slide rule. —NEWCASTLE. 


[Other replies to Question No. 795 will be given in our 
next issue.—ED. E. E.] 


=say 2'5 per cent. of output. 


=en 


Rain and Speed.—A gentleman has been writing to 
the Press opining that when the horse-drawn conveyance 
has been entirely superseded by the motor we shall still 
be without any quicker means of locomotion as soon 88 
the roads become wet. He asks: “Now that the motor 
has arrived are we not faced with a new traffic problem, 
associated with new dangers? I refer to the peril of the 
slide-slip when the wood or asphalt are 'slithery. After 
yesterday's rain I noticed that the motor buses seemed to 
be running much slower than usual—in fact, little or no 
faster than horse-drawn vehicles." This is where the 
vehicles running on rails comes in. On a slippery road 
the motor ’bus has to proceed somewhat gingerly, while 
the electric car remains comparatively unaffected. It is 
true that rain occasionally exerts the opposite effect, and 
results in an undue acceleration upon declines, causing 
car now and then to become derailed, but improved 
braking appliances have reduced this risk to a minimum. 


a Se ] r. Ä ̃ РЕ рр сЕ ВАСЕ x ЕНЕНЕ SE ̃ĩͤ ... 


The capital charges follow a straight line law within limite 
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QUESTIONS AND ANSWERS. 


1f thou hast knowledge, let others light their candle at it, 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings, We also give 
fwe shillings for every other answer we print. The answers 
to any questions should be sent within ten days after the 
question has appeared. The replies should deal concisely 
with the points at iseue, and should not exceed about 
one i words in length. Discursive answers are apt 
to be discarded, owing to the space they would occupy. 

We would call the attention of those sending in 
answers to the fact that the neatness of any sketches 
(which must be in ink) sent in is considered when markin 
the relative values of these answers. All formule» shoul 
be carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. The 
matter must be written on one side only of the paper. 
Questions may be sent at any time. 


QUESTIONS. 


802. Two rotary converters (three phase) are running in parallel on 
alternate-current side. They are connected om direct-current side 
with only positive of one and negative of the other closed. 
Explain how it is pcssible for a load to be taken off direct-current 
"bus bars — A. G. H. 


805. A Pareons two-phase alternator, 25 kw., is excited from a small 
exciter carried on an extension of the main shaft. The alternator 
field is connected directly across the exciter brushes through a 
Weston type of ammeter placed on the switchboard. There is a 
ewitch and regulating resistance in the exciter field. When the 
machine was started up, the current was in, say, the pcsitive 
direction round the alternator field, as shown by the ammeter, 
which read properly. When the exciter field switch was opened 
acd closed again, the current round the alternator field was 
ever: ed, as shown by the ammeter reading the wrong way. On 
teatipg it was found that every time the exciter switch was opened 
ibe current round the alternator field was reversed, the ammeter 
reading first right, then wrong, and so on apparently indefinitely. 
What ie the cause of this! —TuR»5o. 


ANSWERS. 


Question No, 795.— It is required to trarsmit overhead 1,000 kw. ata 
pressure of 50 000 volts for 40 miles. Three-phise alternating 
current will be used. What is the best method of calculating 
tbe sections] area of cable to use? Stiteclearly the losscs in the 
line, and how they are calculated, 

Answer to No. 795 (awarded 5s.).—Sappose the system 

to be star connected, as in sketch, and that a, b, and c 


a 


N 


$ooooY 


represent the line wires. The voltsge between any of the 
line wires and the neutral point, 0, will be 50,000/ /3 ; if, 
then, tbe combination is in a balanced condition, such as 
would be the case when supplying nothing but motors, 
tbe current, C, in any one of these three lines may be 
obtained from 


с x 50,000 _ 1,000,000 


43$ з 
. g.1000000. 3 
5 50,000 
_90 У 3 


=11°546, say 12 amperes. 


E 


At 1,000 amperes per square inch this would mean а 
No. 10 gauge wire, but although the wire would be large 
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enough for this current, the loss might, perhaps, be too 
eat. The drop between generator and end of line would 
be 3,200 volts (approx.). Suppose а No. 5 S. W. G. was 
employed for the lines, this has a resistance of about 
‘49 ohm per 1,000 yards. The drop would then be 
40 * 2 1,760 49 


— * 12 f 
1.000 x 2007 2 = 828 volts (approx.) 


As to which size cable for the line would be most suitable, 
this must be decided by a reference to Kelvin’s law. Much 
would depend on the cost of generation, local conditions, 
etc. There is a point with regard to the employment of a 
larger size wire, and that ie, that, other things being equal, 
the losses by atmospheric discharge will be less as the 
diameter of the wire is increased. Losses due to this 
discharge are considered to vary directly as the potential, 
and with such a voltage as 50,000 this would be 
by no means a small matter. With such a bigh 
potential it would be necessary to keep the line wires 
about 10ft. apart. Good quality of insulators about 12in. 
in diameter would be required. There is also the per- 
mission to be obtained to erect such a line, wayleaves, etc. 
to be secured. In similar cases, instead of ordinary wooden 
poles, it has been found advisable to employ steel supports. 
By suitably running the lines so that, while still the normal 
distance apart, they formed a sort of cable, mutual induc- 
tion would be considerably reduced. So far all is fairly 
easy, but we have yet to tackle a most difficult problen— 
viz., the effects of capacity and inductance—snd not only 
these phenomena as regards the line iteelf, but also the 
various pieces of apparatus the system has to supply with 
electrical energy. The idle current in the lines must be 
allowed for, and at the best this idle current can only be 
approximately calculated. The periodicity of the supply 
is not stated in the question, and this is a factor to be 
reckoned with. The charging current will increase with 
the periodicity ; also the higher the periodicity the greater 
the drop due to impedance. For a complete treatment of 
this question the querist should study some of tbe advanced 
works on the subject, but the whole matter is one little 
understood and of extreme diffioulty.—M. M. 


Question No. '196.—]s it necessary to clean the tubes of the super- 
heaters of Babcock water-tube boilera! If so, what js the best 
method of doing so, and how lopg may such superheaters be run 
without cleaning ! 

Answer to No. 796 (awarded 7s. 6d.).—Internal cleaning 
of the superheater tubes of Babcock boilers is, so far as the 
writer's personal experience goes, not necessary. Ап 
installation of 12 Babcock boilers with superheaters—the 
evaporation totalling 200,0001b. per hour at a temperature 
of 580deg. F.—has been working for over four years, and 
recent examination shows very little incrustation in the 
tubes. From each of four superheaters a tube was taken 
and cut at the bend; the deposit was in no case measurable, 
although the water used in the boilers was far from good. 
Deposits from steam would naturally be negligible, and it 
is the water used in flooding the superheaters that causes 
what scale is found. As, however, this water is drawn from 
the stesm and water drum of the boiler, it is, perforce, free 
from most of its scale-forming constituents; being heated to 
temperatures of the order of 350deg. to 385deg. F., inorus- 
tation is thus but slow. The tubes being small, the steam 
velocity is high, aud the superheater, not being subject to the 
direct impact of the flames, is maintained at a fairly uniform 
temperature ; there is thus little predisposition to deposit at 
particular points. Probably by thetime incrustation serious 
enough to call for attention results, it would be wiser 
economy to replace the tubes altogether. The smallness of 
the tubes, 1}in. diameter, and the U bend will render 
cleaning thoroughly a costly matter, and it will probably 
be cheaper to replace the tubes. The manifolds and ends 
of the tubes should be examined regularly, and it is advis- 
able to, if deposit be suspected, to take out a tube and cut 
it at the bend. Externally the tubes should be freed from 
dust, and this is done by the use of steam jets directed 
through the openings left in the settings for the purpose. 
Once а week for this operation should suffise.—8. E. T. 
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Answer to No, 796 5 78. 6d.).—The greater part 
in a Baboock boiler comes up the 

generated in the 
drum. The tee pieces, A A (Fig. 1), which form the head 
of the down pipes to the superheater, are near the back 
end of drum. This causes the steam to flow some distance 
before entering the tee pieces, therefore very little wet 


of the steam generate 
front headers, comparatively little bein 


steam or solid matter is carried down into the superheater. 


This being the case, it is practically unnecessary to 
clean the tübes of the superheater or superheater boxes, 
although, of course, it is advisable to examine them 
periodically, say once every four months. Fig. 1 is a diagram 
of the pipes connecting the superheater to the boiler, 
k end. I remember 
coming in contact with the following case: The valves con- 
necting the superheater uptakes and the saturated steam 
outlet to the steam range were both left open in order to 
reduce the temperature of the superheated steam. The 
flooding and draining cock was also partly open to flood. 
The result was that some of the water from the bottom of 
the drum flowed down the pipe, B, and up C into tbe 
superheater bottom box, and the superheater acted partly 
as a boiler in parallel with the main tubes and drum. 


looking at the boiler from the 
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Under these conditions and with bad water the super- 
heater bottom box and ends of the tubes were soon 
choked up: therefore the circulation was stopped, and 
superheater tubes became red hot and burnt away, and 
new superheater had to be fitted. Particular care should 
be taken to blow down thoroughly before putting boiler on 
range ; also keep three-way flooding and draining cock in 
good repair.— SUPERHEAT. 


Answer to No. 796 (awarded 5s.).—The exterior of the 
tubes of Babcock and Wilcox superheaters should, of course, 
be cleaned when the boiler is laid off for the periodical 
cleaning. The writer has never found, during many years’ 
experience of this type of boiler, any necessity for cleaning 
the interior of the superheater tubes. If the water used 
be impregnated with much scale-forming matter, and the 
boiler is only steamed intermittently, and the superheater 
" flooded " each time the fires are banked (or if the boiler 
be allowed to stand with slow fires in for long periods), 
then it would be possible for scale to be formed on the 
inside of the tubes, as, when stesm is being raised, the 
superheater becomes, in fact, part of the boiler heating 
surface. It is not a wise plan to fill the boiler with cold 
water, especially if containing much scale-forming matter 
when standing at little or no pressure. There is one point 
in connection with the working of Babcock and Wilcox 
superheaters—namely, the draining of same before opening 
boiler to range. It is always advisable to make quite sure 
that all water is cleared before closing the drain cock— 
the writer considers the class of cock provided with 
sight-glass by far the best of the several patterns in 
use—as any loose sediment, etc, which may be 
present in the tubes is thus blown out during the 
draining operation, also the risk of passing water over 
to range, with its attendant dangers, is minimised by 
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spending half a minute or so longer over the operation. 
The interior of the superheater manifolds, particularly round 
the tube joints, should be carefully examined when the 
boiler is laid off for cleaning. At a large station in the 
Midlands with which the writer was connected, it was held 
& strict rule thst no boiler superheater (B. and W.) was to 
be “ flooded " unless intended to be shut off the range for 
not less than 24 hours. In addition, steam was to be 
passed through the superheater even when the engine-room 
plant was standing. To effect this a steam-pump would 
usually be run to fill up a water-storage tank. A special 
tool, similar to the turbine type, would be necessary for 
cleaning the interior of B. and W. superheater tubes. This 
tube cleaner consists of a turbine operated by water power, 
or air presture, which works in ball bearings, and to which 
is attached four arms having steel cutter wheels at theic 
extremities. The water which passes through the turbine 
bas the effect of washing out the tubes.—S. L. 


Answer to No. 796 (awarded 5s.).—It is not usual to 
clean out the superheater tubes of a Babcock boiler, bat 
this can be done by removing the caps on the header end 
of the tubes, when you can use a wire brush from the top 
and bottom headers. Scale is not likely to form on these 
tubes if your boiler feed water is free from impurities ; if 
this is not the case, it can be treated before enteriog the 
boiler. It would bave to be in a fairly bad state, however, 
to affect the tubes, sinoe the tubes are only flooded before 
getting up steam and drained as soon as the boiler is pat 
on the range. The cock which floods these tubes is taken 
from the lower half of the boiler, so that impurities which 
might collect on the surface do not enter the tubes. The 
writer has been in some four stations using Babcock bz-ilers, 
and has never had the slightest trouble with the super- 
heaters extending over a period of four years. Ia some 
instances these tubes are regularly examined when the 
boiler is down for cleaning. The method of draining the 
superheater should remove any loose scale that may form 
inside the tubes, and even if you use the air-pump dis- 
charge water, which may contain oil, this would not 
interfere with these tubes, as the oil would rise to the 
surface when the boiler is at rest. The trouble is caused 
by the circulation of the water in the boiler at high tem- 
peratures when at work. The best plan for ascertaining if 
scale is forming is to remove one of the caps, when this 
san easily be judged.—W. F. S. 


Answer to No. 796 (awarded 5s ).—Considering the fact 
tbat in superheated steam there is no water or water 
vapour, it is not diffisult to see that the same actions of 
corrosion and incrustation of foreign matter in the water 
on the shell and tubes of the boiler will not оссог in the 
tubes of the superheater. There is, however, just the 
possibility that the steam as it leaves the boiler, before 
reaching the superheater, is not dry saturated steam, but 
that it contains a percentage of moisture. Then, of course, 
water is carried into superheater entrance, and with the 
water there is probably some of the impurity of the water 
as originally fed to the boiler. This would lead to a mild 
incrustation on the inside of the entrance tubes of the 
superheater, but it would not make very great p 
in development. Where pure or purified feed water is 
used this tendency is diminished considerably. There ie, 
therefore, no necessity whatever, except in extreme and 
exceptional cases, to clean the tubes of the superheater after 
the manner in which the tubes of the boiler are cleaned. Bat, 
as is the case with every good machine, unless there is a 
periodical inspection of the internal and external surfaces 
of the tubes of the superbeater, the superheater is liable 
to become a little erratic at times. The inspection should 
be made about five times a year, whilst the cleaning will 
probably not be required more than once a year. All that 
need be done in the way of cleaning is scraping. Attention 
should be paid to the fact that the condition of one or two 
tubes does not afford a reliable criterion of the remainder, 
therefore euch separate tube should be inspected. As well 
as the above, superheaters should, as a general rule, be 
tested hydraulically at intervals of two or three years, the 
object of such tests being to find out any mechanical weak- 
nesses in the tubes themselves or their fastenings. — 
G. W. BuRLEY, 
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Question No. 797.— With gas at 28. 6d. per 1,000 cubic feet and 
electricity at 14d. per unit. can the electric aro system show an 
advantsge for atest c denn, отаг the high.pressure gas system 
in (a) initial outlay, (b) running coste, (c) distribution of light! 

Answer to No. 797 (awarded 10s.).—There are few ques- 
tions in connection with lighting round which so much coa- 
troversy has raged as that of gas versus electricity for street 
illumination. When we come to consider the photometric 
values of the two systems we meet with great difficulties ; 
for instance, where should we find two individuals who 
would agree as to the candle-power of an arc lamp; and 
then again, given that the electric arc far outshines its 
rival, there are many who object to the cold glare and deep 
shadows of the aro lamp. Let us consider the points as 
formulated in the query. 

(a) The initial outlay will be but little different in either 
case. The ground:has to be opened up for pipes as well as 
for cables, and the“ cost of the cables themselves will just 
about balance that of the piping. With regard to posts, 
lanterns, and lamps, electricity will undoubtedly exceed 
the cost of gas, although if the gas lamps are of anything 
like the light-giving power of the ares, and are mounted on 
high ornamental columns with good lanterns, the difference 
will not be so great as might be supposed. 

(D) If we consider each system per candle-power, the 
electric arc has a great advantage. A fair average estimate 
is that an expenditure of 500 watts of electrical energy 
will give 1,000 o. p.; for such a light with gas we should 
require about 100 cubic feet per hour. On the basis of 
дв. 6d. per 1,000 cubic feet this would mean 3d. per hour, 
and with electrical energy at 134. per unit 75d. per hour 
for a lamp giving 1,000 c.p. It must be remembered, 
however, that the arc will keep its brilliancy unimpaired, 
while the mantles rapidly fall off in efficiency ; therefore, 
although the ares will cost more for attendance, carbons, 
etc., if the gas mantles are kept in good condition no small 
outlay will be necessary on that account. The running cost per 
candle-power will be very much leas in the case of electricity, 
but if the running cost per lamp is the basis of calculation, 
no doubt gas will have the advantage. In several places 
known to the writer the mantles require changing much 
more frequently than is the case. Thus we may have the 
running cost kept down, but at the price of a lowered 
efficiency. 

(c) Distribution is a point where the arc lamp is some- 
what at a disadvantage. While for main thoroughfares it 
is pre-eminently suitable, for the general lighting of side 
streets it can hardly be deemed satisfactory. The arc 
light is too concentrated for this purpose, and the gas 
mantle has an advantage over the aro for detailed distribu- 
tion. Where street-lighting by electricity is in vogue, the 
Nernst lamp has been found to give sstisfaction for side- 
street work, and now the tantalum lamp running at two 
watts per candle-power will put a new weapon in the hands 
of the electrical engineer. For distribution in large open 
apaces or main roads the elevated electric aro lights its 
gurroundings with a well-diffased illumination unapproached 
by any gas lamp on the market. That this is a fact is 
pretty evident from the various powerfal gas lamps that 

ave been placed on the market daring the last few years. 

Imitation is the most sincere form of flattery. 

Generally, at the prices quoted, electricity should be 
able to more than hold its own against gas, but, in order to 
obtain the appreciation it deserves, every care is necessary 
in its installation. The idea of ground globes for diffusion 
of the light, so much the fashion some years ago, has not 
met with general public approval. Clear globes are better 
appreciated. The average man in the street likes to see 
the light itself; he is, as a rule, not so much concerned with 
the illumination. There is also another point that may 
have to be considered. If a station engineer were to erect 
arc lamps in one street, inhabitants of less favoured 
thoroughfares might feel aggrieved. It may be safely 
affirmed that having once enjoyed the electric light asa 
street illuminant, the sis ^ individual would hardly care 
to return to gas lighting.—M. M. 

Question No 798.— A short-cirouit occurred across two of the terminals 
of а 60-h.p. three-phase motor when running at fall load. The 


motor - house is connected to the power-house by an overhead line con- 
sisting of three bare copper wires No. 4 8. W.G., placed one above 


the other, with a spacing of about 10in, between them, The ling | 
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consists of two short spans, the intermediate support being an 
iron bracket on the corner of the power-house, w bracket is 
also situate much higher than the support on the motor-house, 
this span having an inclination of about 50deg. to the horizontal. 
Concurrently with the short-circuit on the motor several flashes 
were seen between the top and middle lines of the motor-house © 
span, The wires were y burnt and pitted on bot spans. A 
dietance of several feet, however, on either side of the intermediate 
support showed no sigts of burning. A main 300-ampere fuse in 
the power-house was blown, while the 120-ampere motor fuse was 
overheated only. The weather was fine and calm We have had 
a similar ocourrence before when using a different make of 
generator, both generators being of the revolving-field type, 


350 volta, 42 ~, and of modern construction, motor and generator 


A wound, Сап any of your readers furnish an explanation of the 
arcing on the line. 


Answer to No. 798 (awarded 7з. 6d.).— The arcing, and 

consequent trouble, is due to the fact that when bare oon- 
ductors in fairly close proximity to one another are carry- 
ing abnormally heavy currente, as in the case under con- 
sideration, attractions and repulsions due to electromagnetic 
action are set up, which cause swinging and may cause 
actual contact and welding together of the conductors. 
A very interesting example of a short between two 
bare conductors, caused by this swioging, and which 
finally welded the conductors together, is given in the 
chapter devoted to “testing of mains” in. 
C. H. Wordingham's “Central Eleotrio Stations.” 
In the case under consideration most of the damage has 
been done in and about the motor-house, and for the 
following reasons. The actual short took place in the 
motor-house, as did also the flashing and arcing. The 
motor-house will probably be somewhat confined, and will 
not give the conductors as good an opportunity of getting 
rid of the heat generated in them due to the passage of 
heavy ourrente as the conductors in the neighbourhood of 
the intermediate support will probably have, whick support, 
besides being in а leas confined situation than that in the 
motor-house, may possibly be subjected to a current of 
cold air due to draughts. 

The sequence of events will probably be as follows: The 
conductors are stated to be about 10in. apart, and it is very 
likely that in the motor-house they may be (due to sagging 
orcareless putting up)somewhatnearer together. Now, on the 
short occurring between the two terminals heavy currents will 
at once flow in the two leads attached to these terminals, 
with the result as indicated above—viz, that swinging 
due to electromagnetic attractions and repulsions has taken 

lace, and once or twice the conductors have swung near 


suough together to just start an arc, which is, however, at 


once broken by the conductors swioging away again. This 
accounts for the flashing seen previous to the main 
300-ampere fuse blowing, which has been caused by the 
conductors at last coming so near together that the resist- 
ance to the passage of a current between them is so much 
diminished that still heavier currents are set up, an aro 
is atarted, and the main 300-ampere fuse blows. That this 
fuse blows while the motor fuse is simply overheated 
seems to point out that the 500-ampere fuse is in circuit 
with a conductor feeding several other motors, and that 
the overload caused by the short on this particular motor, 
together with the other loads, has blown the fuse. It 
would, therefore, be advisable to somewhat strengthen the 
main and weaken the motor fuse, thus ensuring that in 
case of other similar occurrences the motor will be out out 
at once, the main fuse remaining intact and the shut down 
being confined to the one motor. The obvious course to be 
taken is to at once effectually insulate the two terminals 
vm га other, and thus prevent other similar diasters.— 


Answer to No. 798 (awarded 1з 6d.).—The voltage used 
on the transmission line mentioned in the question being 
only 330 volte, it is obvious that the phenomens noted 
cannot be due in any way to any sudden rises of pressure 
in the system, also the distance apart of the lines i е, 
10in.—is much too great to allow any arcing due to the 
above cause, even had the line pressure been 10 times as 
high. Tho real cause of the arcing across the lines is due, 
in my opinion, to the sagging of the top wire caueed by its 
superheating with the current supplying the short-circuit 
across the terminals of the motor. The sag has been so 
great as to bring it into contact with the second wire which 
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is underneath it. It is my purpose to explain why the top 
wire should sag more than the second wire. 
In the first place, it is well known that when a current 
раме о a wire, the wire is heated according to the 
w given below 


J. H- СЕ; 1) 


where J = Joule's equivalent ; 
H =the amount of heat generated ; 
С =the current strength; 
R = the resistance of the wire; 
$= the time for which the current passes. - 


I would ask readers to note particularly that the amount 
of heat generated varies as the square of the current. It is 
also well known that when a wire is heated it expands ia 
all directions. However, the linear expansion alone concerns 
us here. The amount of expansion (linear) per inch length 
is given by the formula 

L=kT (2) 


where L = the increase in length; 
Е =the coefficient of expansion: 
T =the rise in temperature of the wire. 


In Fig. 1, TI., Tj, and T, are intended to represent the 
terminals of the motor. Their connections to the respec- 
tive lines are also shown. Now the short-circuit has 
occurred between T, and T,. From this it will be seen 


Т, 


TO FOP LINE 


To MIDOLE LINE 


TO BOTTOM LINE. 
Fia. 1. 


that the system ig not now in balance, and there will be 
a very large current flowing in at T, and T, in order to 
suppiy the short-circuit. Thus the top and bottom lines 
will be carryiog a large current and the middle wire very 
little. Ia the q iestion it is s:ated that the motor fuses 
are overheated only, tho fuses being 120 ampere fases. 
Now, of course, the fuse would not blow at a sudden rush 
of current of the above value, and it is quite possible that 
the value of the short-circuit current wili be greater than 
this. As I have pointed out, since the heating of the wire 
varies as the square of the current strengtb, the increase in 
temperature of the wire, and, therefore, the lateral expsn- 
sion, will increase correspondingly. 


Fic, 2. 


In Fig. 2 I have shown a disgram of the wires, The 


full line shows the normal position of the wires. There. 
will, of course, be a slight ssg due to their own weight. 


This I have not shown. The broken lines indicate the 


реа taken up by the wires during the short-circuit, | 
he inclination of the wires would cause the point of 


maximum sag to be very near to the lowest point in the wires. 


The procedure has probably been as follows: The sboru 
circuit has occurred at the terminals of the motor, causing, 
for the reasons explained, the top and bottom wires to asg 


very much and the middle wire very little. The current 
has probably been one of about 120 amperes, and шау 
have been on for rather a long time, or may have been a 
larger one for a short interval. Anyhow, the current has 


heated the wires to such an extent that the top one has 
comb into contact with the middle one. The arc has run 
along the wires, and apparently has not had time to run 
along to the intermediate support, or it has burnt out 
before it has got there. This current has been large 
enough to blow the 600-ampere fuse in the power station. 
I think'that the above probably represents what has 
occurred in the question.—EnNEST P. HOLLIS 


Answer to No. 798 (awarded 78. 6d.).—There are several 
probable causes of the arcing or flashing referred to in the 


above question, but the writer will only touch upon what 
he regards as being the cause of it. In the accompanying 
figure we have a diagrammatic representation of the circuit. 
G is the star-wound generator, М is the motor, and A, B, 
and C are the three mains from the generator to the motor. 
Under ordinary circumstances the currents in A, B, and C 
are practically equal and of normal value. But suppose 
that the terminals of the windings 2 and 3 of the motor 
are connected together so as to produce the condition of. 
short-circuit referred to in the question. Then abnormal 
currents will traverse the conductors B and C, currents of 
approximately the same value, and these will traverse the 
windings 2 and 3 of the generator. This will result in the 
immediate propagation of a magnetic flux of an enormous 
value through the windings of the remaining limb of 
the star. This magnetic flux will be alternating ia 
character, and, hence, it will set up an induced EMF 
in the winding 1 of the generator. The magnitude of this 
E MF. will be many times greater than the normal E M F. 
of supply; it is, in fact, sufficient to break down the 
insulation of the large air-space bet ween the two conduc:ore, 
A and B, and to cause a spark to pass from one conductor 
to the other. 

The explanation of the peculiarity of the larger fase— i e, 
the 300-ampere fuse—blowing, whilst the smaller fuse was 
only overheated, appears to the writer to be as follows: 
Although a greater current has evidently been caused to 
traveree the coils 1 of the generator and also the wire A, 
yet all the current has not passed from end to end of A, but 
some of it has taken a short path—viz, that of the spark or 
arc. Since, however, the smaller fuse is overheated, it 
follows that the current through it has been increased, bat 
not to the same extent that the current through the larger 
fuse has been increased, and certainly not sufficiently to 
blow it.—G. W. BURLEY. 


Answer to No. 798 (awarded 58.).— Immediately after 


the short on the 50-h.p. motor, the voltage of the line 
would rise and flash across from one wire to the other. 


This arcing due to the inclination of the line would 
gradually rise and run along in an arched form, the wires 
acting as horne, until it got too long to maiatain itself, and 
so would break, as shown in the figure. Dae to this aro, 
or second short, the voltage would rige and the same 

occur again, and so on until the main fase blew. In the 
саве I have in mind no less than seven distinct shorts were 
observed on the generator meters.—H. E. T. 
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QUESTIONS AND ANSWERS. 


И thou hast knowledge, let others light their candle at It. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within ten days after the 
question has appeared. The replies should deal concisely 
with the points at issue, and should not exceed about 
one words in length ursive answers are apt 
to be discarded, owing to the space they would occupy. 

We would call the attention of those sending in 
answers to the fact that the neatness of any sketches 
(which must be in ink) sent in is considered when marki 
the relative values of these answers. All formule shoul 
be carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. The 
matter must be written on one side only of the paper. 
Questions may be sent at any time. | 


QUESTIONS. 


804, I am employed at а paper mill, and frequently receive complaints 
from the printers about ооу rer. in the paper. I have 
tried several experiments with it, but without success, t is 
п ш oo of reducing or preventing the effects complained 
OI t—v. 8 


805. Show by comparative fi 
poles compared with so 
there any real 
less than half 


es the advantage of using laminated 
ones for direct-current machines, Ie 
in the use of the former, when air-gap is not 


806. At & power station they use several alternating arc lamps, 
B. T. H. enclosed type in on a 220-volt circuit, with a 
choking ooil in series. e carbons used are not consumed 
equally unless one of them is cored and the other solid. What 
is the reason they do not burn in equal quantities !—H. W. О. 


807. In a continyous-current central station it is believed a consumer 
is his current to Describe the best method of 
detecting and locating this consumer, —H. W. N. 


ANSWERS. 


Question No. 709.—An electrostatic voltmeter is continually giving 
ue through the metal parts corroding. What is the reason 
0 7 ö 


Best Answer to No. 799 (awarded 108.).— Several electro- 
static voltmeters under my care used to give considerable 
trouble, owing to the corrosion of metal parts, until I 
discovered the cause of it. A Kelvin electrostatic volt- 
meter for reading extra high pressure is shown in Fig. 1. 
The high-pressure terminal 1 18 connected through a water 
fuse to A-phase bus bar. Metal cages 5 and 4, completely 
encased in mica and connected together by wire 2, are 
connected to the terminal 1. Two aluminium paddles, 5, 
are free to rotate on knife edges, 6, within cages 5 and 4. 
The aluminium pointer attached to the spindle of the 
paddies, 5, has the lower end flattened out and dipping in 
a metal box, 7, containing oil, thus damping the occasional 
violent movements of the pointer. 

Having already traced the high - pressure connections, I 
will now trace the connections to earth. The brass stud 
10, shown in the other view of the meter, is connected 
to the back knife edge, and so to the paddles, and is also 
connected to strip of tinfoil pasted on to the glass front 
of the meter. Tho metal-box, 7, is connected to the front 
knife edge by a wire or piece of tinfoil, and the metal 
dial, 8, is also connected to the knife edge. So it will 
be seen that all metal work in the meter is connected to 
earth, except the metal cages 3 and 4. I found that after the 
meters had been in use two or three months there was a white 
deposit on case close to lower edges of cages 11, all brass 
or copper objects were corroded with a green substance, 
steelwork (knife edgee, etc.) very rusty, and the face of the 
dial destroyed. The aluminium parts were unaffected. 
When it was dark I could see tiny sparks passing at points 
indicated 11, from box 7 to supporting piece 9, made of 


some compressed insulating material and all round knife 
edges. I therefore came to the conclusion that nitrous 
oxide was formed inside the meter case by the passage of 
these sparks, and this gas attacked the metal work. The 
nitrous oxide would attack the copper or brass, forming 
copper nitrate, and thus accounting for the blue colour. 


The whole bother lies with this sparking, which is 
apparently caused by different parts of the meter being 
charged at slightly different potentials, and the remedy is 
to keep all the earth connections spotlessly cleaned, and 
ensure that all parte are efficiently earthed. If this is not 
done, the meter will quickly want many renewed, 
and the needle will occasionally stick, and read inaccu- 
rately.—W. A. T. | 


Answer to No. 799 (awarded 78, 6d.).—The chief cause 
of this trouble is moisture settling on the neighbourhood of 
the terminals and places which get corroded. This moisture 
holds particles of dust, some of which are partly composed 
of soluble mineral matter, and it also dissolves the gases 
such as carbonio and sulphurous acids, often present in the 
atmosphere of towns and factories. These make a con- 
ducting film for the electricity across the surface of the 
ebonite, etc., plates, and so electrolysis is set up, the result 
of which is the corrosion of any positively electrified metal, 
and, of course, if a thin wire is attacked it is soon eaten 
through, and the instrument fails to act. Any smoke from 
the furnaces or ashpita getting to the voltmeter would be 
particularly apt to cause the trouble. If a wire is not 
actually broken by the corrosion, probably a thin layer of 
non-conducting matter will be found between the terminal 
and the ebonite or other base to which it is fastened. II 
the terminal is brass this non-conducting layer will be 
green ; if lead, then the layer will be white. It is caused 
by the action of the current, which dissolves a little of the 
metal of the terminal during the time the current passes, 
and then carbonic acid gas attacks the metal in solution 
and forms a salt such as carbonate of copper (green) or 
carbonate of lead (white). There are also other salts which 
might be formed, but their action would be to the same 
effect i c., they would force the metallic face of one 
conductor from another and so insulate, when the instrament 
would refuse to act. 

It is, moreover, just possible that circumstances might 
admit a more insidious and deceptive fault—viz. : the films 


26 


SUPPLEMENT TO THE ELECTRICAL ENGINEER, AUGUST 18, 1905. 


of moisture, eto., to act as a varying shunt across the 
erminals of the instrument, and so cause inaccurate 
readings. The best remedy would be to thoroughly clean 
and re-lacquer the instrument, and then to put it in a good 
dust-proof case, and place it in a warm, dry situation. If 
a dry situation cannot be found then put a saucer holding 
а few fragments of chloride of calcium in the bottom of 
the case. All the while these appear dry the air in the 
case will be dry, as they absorb moisture very rapidly. 
When they bel Lage very wet or a solution accumulates in 
the saucer, take it out and put it in an oven to dry. It 
will then be fit for use again, and may be put in the case as 
before. The chloride of calcium should not be fused every 
time it is dried. If, however, it does get fused it should be 
broken up into rough pleces, so as to expose as much of its 
surface as possible. It is quite easily broken when cold, 
and the operation may be repeated many times. Chloride 
of calcium absorbs moisture when cold, and parte with it 
when heated.—F. G. A. 


Answer to No. 799 (awarded 5s.).—Due to insufficient 
wording, it is very difficult to say what precisely is the 
requirement of the questioner. To the writer there appears 
to be two possible renderings of the questions: first, as 
regards the reason or cause of the corrosion ; and, second, 
as regards the reason why there should be any trouble 
consequent upón the corrosion occurring. Also, the infor- 
mation in the question would have been greatly enhanced 
if the querist had been a little specific as to what he means 
by “the metal parts ”—that is, as to whether this phrase 
refers to the internal fittings or to the external case. If 
the former is the case, then it is very difficult to see exactly 
why corrosion should take place, unless the meter is not 
hermetically sealed, and it has been placed in a humid 
atmosphere or an acid-laden atmosphere. Then, if molsture— 
either water or acid—found its way into the meter, corro- 
slon would, as a consequence, occur. This applies also, of 
course, to the case of the corrosion of any metal parts that 
may be fixed on the case, and also of the corrosion of the 
case itself. 

Concerning the question of the trouble which arises, 
very little can be said, because the question does not state 
what the trouble is. If it is dueto E then it is clear 
that it is due to the provision of a leakage path or paths 
by the acid or water settling on or in the instrument. If 
such is the case, then it is not correct to say that the 
trouble is due to the corrosion of the metal parte.— 

W. BURLEY. 


Question No. 800. —Will a Kelvin multicellular voltmeter give the 
R. M. S. volts when connected across the secondary of a pressure 
transformer! The high-tension pressure is 2,000, and the 
transformer ratio 20 : 1. 

Answer to No. 800 (awarded 7s. 6d.).—For the purposes 
of deciding this question I will first consider the law of a 
multicellular voltmeter which is, of course, that of a 
quadrant electrometer.: Let V, and V, be the potentials 
of the two parts of quadrants, and V, the potential of the 
needle. Then the deflection of the needle, d, is given by 
the formula 


d= (V, - V) (V- 3*5). . . Q) 


* being a constant depending upon the instrument. The 
above voltages are supposed to be steady. Now, if, as in 
the question, the current is alternating the voltage at any 
instant is given by V sin pt where V is the maximum 
voltage. We can now substitute this value for each of 
the voltages in equation (1) 


d= k (V, sin pi — V, ain pt) (v. sin рі mre 


- sin? pt (Vi- V) (V,- 242) (2) 


Now, it will be seen that we may replace, for the purposes 
of simplification, the last two terms of equation (2) by a 
term, E?, since VI, Vz, and V, are constants. This equation 
now becomes reduced to 
d = Е E? sin? рі; 
=k (E sin pt)? S. (3) 
From the above it wil he seen that the needle is being 


subjected to a succession of impulses, and, of course, it will 
not vibrate, but will take up a steady position. Now, the 
real point in this question is to find the voltage which, if 
produced continuously, would give the same deflection of 
the needle as the one above, which is alternating. This 
will be, perhaps, better explained by aid of Fig.1. The 
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full line represents the pressure, and the broken line repre- 
sents the impulse on the needle, which, as shown above, is 
proportional to the square of the pressure. . Now, the 
needle will take such a position as if it were actuated by a 
continuous impulse represented by the mean ordinate of 
the impulse curve. The height of this ordinate is repre- 
sented in the diagram by A. Now, this impulse is produced 
by the voltage represented by B, and it is the voltage that 
we have to find. To find this we must obtain the area of 
the impulse curve, and divide it by its length, which will 
give us the mean ordinate. The area of the ourve is 


given by 
т 
2 т 
k E? sin? pt = Ki Е? —, 

0 4 

Its length is 4 | 
* E2 = pi 
Therefore its mean ordinate is — — = —2- · 
2 


This gives us the mean impulse. The voltage producing 
the impulse is given by 
E E 
S 2 
Thus = will easily be recognised as the root mean 


square of the voltage. I think, therefore, that I have shown 
that a multicellular voltmeter will give the R. M. S. of the 
applied voltage.—EnNxsT P. Horis. 


Answer to No. 800 (awarded 78. 6d.).— The Kelvin multi- 
cellular voltmeter is a perfectly suitable instrument for any 
alternate-current work, if it be remembered that this type 
of instrument possesses a very small but definite capacity, 
and hence forms a condenser. А minute charge and 
discharge current is set up when connected to an alter- 
nating circuit, and if the voltmeter be shunted across some 
part of a circuit carrying current, this current must be 
sensibly large compared with the voltmeter current, say 
25 to 5 ampere, or an error is introduced by the lowering 
of the P.D. between the pointe on the circuit to which 
the voltmeter is connected. This drop in the voltmeter is 
clearly only worth considering when small readings are 
taken, but reference to it may be usefal if small portions 
of the secondary winding be teated. 

Even if calibrated with direct current, the voltmeter 
reads correctly the R.M.S. voltage, for since the couple 
tending to move the suspended vanes is proportional to the 
square of the P.D. applied the deflection produced by an 
alternating P.D., the R.M.S. value of which is E, will be the 
same as that produced by a continuous P.D. of value E, for 
the mean value of both couples is the same, or 
(continuous P. D.)? = mean square of alternating P. PD.). 
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The instrument reads absolutely correctly R.M.S. volts, 
whereas an error of about one-fifth of a volt is introduced 
with direct current, owing to the fact that the movable 
part of the instrument is usually of aluminium, and the 
fixed part brass. As aluminium is electro-positive to brass, 
if the positive pole be connected to the needle the instru- 
ment will read 2 volt below the correct value, and the 
ra карар too high if the connections be reversed.— 


Answer to No. 800 (awarded 78. 6d.).—The Kelvin electro- 
static voltmeters are based upon the well-known elementary 
fact that two adjacent bodies at different potentials mutually 
attract one another. The force of attraction is proportional 
to the square of the potential difference. A short description 
of the instrument and its working will make it evident that 
it will give ће R M. S. volts when connected as described, 
or between any two conductors carrying an alternating or 
direct current. 

The multicellular instrument was designed in order to 


obtain a sufficiently great attractive force to give a distinct 
movement of the indicating pointer when measuring com- 
paratively low differences of potential A number of 
aluminium vanes are fixed on a vertical spindle hori- 
equidistant from each other, and also 
metallically connected to one another. "Tho spindle is sup- 


zontally, and are all 


ported by platinum iridium wire, the spindle aiso carryin 
the indicating pointer. There are also a number of fixe 
conductors, between which the aluminium conductors on 


the spindle are free to move, but owing to suitably 


П) 5 орсо 


placed stops the fixed and the moving conductors can never 


come into actual metallic contact. e fixed conductors 
consist of triangular brass plates fixed into vertical brass 
back plates, and these plates, like the moving plates, are 


fixed equidistant from one another, and are all in metallic 


contact, but insulated from the outer brass case of the 
instrument, and are connected to an insulated terminal on 
the side of the case, the spindle carrying the movable 
aluminium vanes being connected to the case through the 
platinum iridium suspending wire. When a difference of 
potential is set up between the fixed and moving vanes, the 
attractive force urges the moving vanes to come inside the 
fixed vanes, A special vane, carried on an extension of 
the spindle, and immersed in an oil bath, acts as a dash- 
pot, and steadies the movements of the moving vanes. 
The force of attraction between the fixed and moving 
vanes varies as the square of the potential difference between 
them, and thue directly indicates the value of the square 
root of the mean squares of the potential difference between 
the plates, or the R M.S. as generally written; the instru- 
ment is also, through being electrostatic, quite free from 
апу self-induction effects, and is thus correct for any 
periodicity. The accompanying sketch shows diagram- 
matically the working of the instrument. B B. represents 
the brass backs, F. V. the fixed and M. V. the moving vanes, 
whilst I.stp. represents the insulated brass strip connecting 
B.B and the fixed vanes to the insulated terminal on the 


outside of the case. The view-marked plan will also give 


a good idea of the working and construction of the instru- 
ment. 


- There are, it will he noted, two sete of moving and two 


of fixed vanes, the object being to obtain a fair deflection 
with ordinary pressures, the original instrument with only 
one pair of fixed and one pair of moving vanes being unable 
. to give suitable deflections under about 1,500 volts. With 
the multicellular instrument, by-using a small transformer 
whose primary is connected across the high-tension bars 
and the secondary to the instrument, as in this case, the 


voltmeter can be calibrated to give accurate readings of the 


difference of potential between the high-tension bars, and 


thus obviate the necessity for carrying high pressures on 
the instrument itself.—W. T. W. 


Answer to No. 800 (awarded 68.).— The Kelvin multi- 
eellular voltmeter reads R M.S. volts when connected to an 
aiternating-current circuit. In the case mentioned by 
“Н. C. Н.” the voltmeter would read 100 volts when 
connected to the secondary circuit of the potential trans- 
former having a 20 : 1 ratio, the primary volts being 2,000. 
With an electrostatic voltmeter (such as the one mentioned 
above) there is, of course, no voltage drop on the secondary 
of the transformer due to ite resistance, since there is no 
current flowing in the voltmeter. With a well-designed 
potential transformer there is no appreciable drop on the 
secondary when a current-consuming voltmeter is connected 
to it. There is a point to be noted in connection with the 
Kelvin multicellular voltmeter, and that is the contact 

tential difference due to the use of different metals in it. 

he makers state in their pamphlet what this contact P.D. 
amounts to. In the old type vertical multicellular volt- 
meter, when one terminal, say A, was connected to the 

tive main, and the other terminal, B, to the negative 
main, the voltmeter would read 0'2 volt low. With the 
connections reversed—i.c, A negative and B positive 
the instrament would read .0'2 volt high. On an 
alternating-current circuit the instrument read correctly, 
If “Н. C. H.“ is using his instrument with a reflecting ` 
mirror these small P.D.’s will be easily readable. 
If he is making a new seale, a direct-current potentio- 
meter wili be necessary, and he will find it convenient 
to make, say, A positive in the test and шагы off his 
seale. Then the instrument connected with A positive 
has no error, but with alternating current it will read 
0'2 volt high. With A negative the voltmeter would read 
0:4 volt high, so that care must be taken to see that the 
polarity of the instrument is correot, as when first tested 
with potentiometer.—L. S. 


Answer to No. 800 (awarded 68.).— The electrostatic 
voltmeter will give the root mean equare value of the volts 
whether the voltage be represented by а peaky, a fiat- 
topped, or by a sine curve. It is only in the саге of the 
rising and falling E M.F. taking the form of а sine curve 
that the apparent volts multiplied by ,/2 gives the 
maximum voltage. If the potential be taken on the 
primary side and also on the secondary side of the trans- 
former, the readings, allowing, of course, for ratio of 
transformation, will give the root mean square of the 
voltages. Should the voltage curve of the energy supplied 
to the transformer be , that on the secondary side 
will be also, if flat-topped the secondary will be flat- 
topped, or if the primary voltage may be represented by a 
sine curve the secondary voltage will also take the form of 
а sine curve. Generally the curve of potential on the 
secondary side is but a reproduction of that on the primary. 

The question as to whether a peaked or a flat-topped 
curve is the better is, of course, another matter. For arc 
lighting a flat-topped curve is considered to give the best 
resulte, while a sine curve is generally preferred for motors. 
For a given amount of energy a peaked curve will give а 
minimum loss in the iron of a transformer. With a peaky 
curve the insulation must Ue of a higher order than when 
the E.M.F. ia represented by a curve of the flat-topped 
variety. H. C H.” will get the R. M. S. voltage by means 
of his multicellular voltmeter, but only in the case of a 
sine curve will this multiplied by ,/2 give the maximum 
potential Even supposing the generator supplying the 
transformer to give a sine curve under normal conditions, 
the load may be such as to alter its potential very 
considerably from a simple sine curve. Thus a generator 
supplying a bank of unloaded transformers will give a 


different-curve to that which it will give when the trang- 
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formers are all fully loaded. The form taken by the 
voltage curve is of considerable importance when machines 
or transformers are to be coupled up in parallel.—M. M. 


Question No. 801.—Show how to caloulate the ampere-tarns needed 
| to balance the armature reaction of a polyphase alternator 
working at power factor cos ¢. 

Answer to No. 801 (awarded "7s. 6d.).—Before we can 
make this calculation it is necessary that we should obtain 
certain data from the polyphase alternator under considera- 
tion. To do this two distinct tests have to be made on the 
machine. The first of these is a no-lead excitation test, 
which enables us to plot a curve connecting the exciting 
current with the open-circuit voltage per phase. In making 
this test, the alternator is belted to a motor of sufficient 
capacity to run the alternator light, and then run at its 
normal speed. The open-circuit voltage corresponding to 
various values of the exciting current is measured, the 
exciting current being varied between such limits as to give 
a range of voltage from 0 to 20 per cent. over the fall-load 
voltage of the alternator. From these readings a curve 
can be plotted similar to that shown in Fig. 1. 


оРЕМ CIRCUIT VOLTAGE PER, PHASE. 


Ame, Turns 


o Exeiring Cuaaenr 
. Fie. 1, 


oR 


The second test is an impedance test, from which we can 
calculate the armature reactance per phase. As before, the 
machine is run at ite normal speed, but with the phases 
short-circuited through three ammeters sufficiently large 
to carry the fall-load current. These ammeters are con- 
nected either in star or mesh, to correspond with the 
winding of the alternator. A small exciting current is 
then put on, and adjasted so as to give the fall-load 
current as indicated by the ammeters. Two or three check 
readings should be taken with smaller exciting currents, 
the ammeter readings (which should be equal) corre- 
sponding to the different exciting currents being in each 
case noted. Now, suppose that with an exciting current of 
a. amps. the reading on each of the ammeters was C. By 
a reference to the curve plotted from the no-load excitation 
teat, we find that corresponding to an exciting current of 
a . amps. the open-circuit voltage per phase is E. 

We can then put 


С E 
IR? + L? р? 
„/ Ё H C? 
Lyndon e M. 
or p С 


where 1, р = armature reactance per phase, 
R= resistance per phase (which can readily be 
determined). 


We are now in & position to make the calculation required. 
In Fig. 2 а vector diagram is drawn, which shows the state 
of affairs when the alternator is loaded with & current of 
J. amps. lagging by an angle, . Here we have 

О I = current per phase. 
ф = angle of lag. 
O V = line voltage per phase. 


The reactance voltage per phase is found by vectorially 
compounding O C and O À, where 
O C= ohmic drop per phase ~ I К. 
ОА = е drop per phase Lp I (at 90005. to 
). 
Then O B = reactance voltage per phase. 

The resultant of O V and OB gives us O E, which repre 
sents the actual voltsge which has to be induced in each 
pus to give us a line voltage of O V, when the alternator 

loaded with a lagging current of O I working at a power 
factor cos ¢. 


I (current legging ) 
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From Fig. 1 we find that the ampere-turns (which are 
equal to the exciting current x total turns on field-magnet 
system) corresponding to & line voltage O V, are O P, and 
the number required to give an induced voltage per phase 
of OE is ОР. The difference O P' - OP —P P gives the 
ampere-turns required to balance the armature reaction 
corresponding to а line current, О I. In the case where 
the current leads by an angle, $, exactly the same pro 
cedure is followed as previous. Fig. 5 representa this case, 


B. E 


[ S. 28 EN IM LE “ШР шэ э сә „„ 


I Curent. leading) 


у 
Fic. 3. 


exactly the same lettering being used as in Fig. 2, O V 
Fe pressi Gn the line voltage, and O E being the actual 
induced voltage per phase. By comparing with Fig. 2, it 
is readily seen that for the same current, O I, O E in Fig. 5 
is much less than O E in Fig. 2. This means that the 
ampere-turns, for this particular power factor, required to 
balance the armature reaction is Jess for a leading current 
than what it is for a lagging current. In fact, with a lead- 
ing current it is seen tbat there is a certain value of ¢ 
which gives O E = О V—i.e, for this particnlar lead the 
armature reactance has been exactly neutralised.—A. P. 
YOUNG. 


Testing of Rubber-Insulated Wire.—The Wire 
Inspection Bureau affiliated to the Underwriters’ Labora- 
tories of Chicago and New York, recently held a conference 
for the purpose of devising ways ard means of testing all 
rubber-insulated wire manufactured under the rules of the 
National Board of Fire Underwriters, and to prevent the 
introduction into commercial use of any such wire which 
would prove inferior to the standard demanded by the 
National Board of Fire Underwriters. It was decided 
to appoint electrical inspectors, three being considered 
sufficient at present, who shall from time to time visit the 
testing laboratories of any factories making rubber- 
insulated wire, and make, supervise, and verify teste 
specified by the bureau. The expenses of these inspectors 
is to be paid by fees collected from the manufacturing com- 
panies whose product is tested, each company paying its 
share in proportion to the amount of wire manufactured. 
This will ba collected as payment for labels for each coil of 
wire, specifying that the standard tests have been applied. 


Printed and Published 


treet, London, E. O. 


for the EU eer g Messa, Braas дир Oo., at the Offices of TAI ствол ENGINEER,” 
and , Salisbury Court, Fleet В 


z - — — — — —— 


eer 


Supplement to “The Electrical Engineer,” 


AUGUST 25, 


1905. 


QUESTIONS AND ANSWERS. 


1f thou hast knowledge, let others light their candle at it, 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
fwe shillings for every other answer we print. The answers 
to any questions should be sept within ten days after the 
question has appeared. The replies should deal concisely 
with the points at issue, and should not exceed about 
ene thousand words in length. Discursive answers are apt 
to be discarded, owing to the space they would occupy. 

We would call the attention of those sending in 
answers to the fact that the neatness of any sketches 
(which must be in ink) sent in is considered when markin 
the relative values of these answers. All formuls shoul 
be carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. The 
matter must be written on one side only of the paper. 
Questions may be sent at any time. 


QUESTIONS. 


808, Oan any of your readers give any information as to the costs of 
working of petrol or petrol-electric motorcars on rails, either in 
this country or abroad !—R. G. 


809. In a station having water-tube boilers working at 200lb. per 
equare inch, and using salt water for condensing, what is the beat 
and quickest method of detecting small quantities of salt in the 
feed water? The | shina of the salt being due to a leaky con- 
denser. As itis desired to avoid blowing down” as much as 
poesible, to what density may the water in boilers be allowed to 
rise to before forming a dangerous scale! What percentage of 
the feed water should be blown down” daily to maintain the 
density at a safe value 1— PRACTICAL. 

ANSWERS. 


Question No. 801.—Show how to calculate the ampere-turns needed 
to balance the armature reaction of a polyphase alternator 
working at power factor cos ф, 

Answer to No. 801 (awarded 10s.),—The armature reaction 
in an alternator for a given load is dependent on the power 
factor of that load. Consider the hypothetical case of an 
alternator, the armature of which is non-inductive, working 
оп a non-inductive external load. The current in the 
armature conductors will reach its maximum value at the 
same instant as tho maximum value of the E. M. F. occurs, 
and the positiun of the armature coil for this condition is 
shown in Fig. 14, where the coll is shown in “ mid-pole- 
face " position. The demagnetising effect of the armature 
current, when the maximum value of the current corre- 
sponds to this position, is evidently & minimum. In modern 
alternators the maximum value of the armature current, 
when working on а non-inductive load, occurs somewhat 
later than the mid-pole-face position, due to the reactance 
of armature coils. 


Fic. 1. 


If, however, the external load possesses considerable 
inductance, the maximum value of armature current may 
occur when the coil is opposite the pole corners, as in 
Fig. 15. When the maximum value of the current occurs 
with the coil in the position shown in Fig. 1c (correspond- 
ing to a power factor of 0), the demagnetising effect of the 
armature is a maximum, From the position shown in 
Fig. 14 to that in Fig. 15 the demaguetising effect increases 
very rapidly, and after this position it increases much more 
slowly, the maximum value occurring for the position 
shown in Fig. 10. It is sufficiently accurate for caloula- 


tions of armature reaction to consider that the demagnetis- 
ing effect of the armature increases in proportion to the 
sine of the angle of lag between mid-pole-face position and 
positon of armature coils when ng maximum current. 

It is customary in designing three-phase alternators to 
consider the resultant magnetomotive force of the armature 
winding to be equal to twice the magnetomotive force of 
one phase. This convenient rule calls for the armature 
winding to be so arranged that the phase difference of the 
Е.М F. s generated in each of the three windings is 60deg. 
(see Fig. 2a). By reversing the connections of the inter- 
mediate phase, the voltages between the terminals become 
120deg. apart in phase, as shown in Fig. 25. From Fig. 24 
it will be observed that the resultant of the three vectors 
shown has a value of 2, each vector being assumed to 
have a value of unity. It should be noted that the calcula- 
tions on alternators are generally made on the assumption 
of the machine giving a sine wave. 


‘NITT 
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A three-phase machine will now be examined, and the 
armature reaction calculated for various power factors. 
The example below is taken from a three-phase machine of 
the revolving-field type, the leading particulars of which 
are given in the following specification*: rated output, 
850 kw. ; speed, 94 r.p.m.; periodicity, 25 ~ ; number of 
poles, 52 ; terminal voltage, 5,000 volts; voltage per phase, 
2,880 volts; fall-load current рег phase, 98°5 amperes. 
The stator has 192 slots of the “open” type, and each 
slot contains 14 conductors, hence there are 14 turns per 
pole per phase. 

The average value of the reactance for all positions is 
9:6 ohms at 25 ~. We will now calculate the ampere-turns 
necessary to maintain a constant terminal voltage of 
5,000 volts with full-load current at various power factors. 
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1. Unity Power Factor.—The reactance voltage at a load 
of 98°5 amperes = 9:6 х 98'5 = 945 volts per phase. Now, 
when the external load is non-inductive, the angle of lag of 


* A description of this machine is given in '' Traction and Trans- 
mission,” vol, z., p. 28, by Meesrs, Parshall and Hobart, 
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the maximum value of the armature current behind the 
mid-pole-face position is given by : 
АЕК reactance voltage per phase 945 2.328 
terminal voltage per phase 2, 880 ' 
tan~! ‘328=18° 10. sin 10° 18“ 312. 
Assuming а sino wave current curve, the maximum 
resultant armature turns per pole at full load аге: 


14 x 98:5 x ,/2 x 8— 2,900 ampere - turns. 


Hence the demagnetising effect of the armature when 
working оп an external non-inductive load of 98°5 amperes is 


5,900 x '512 = 1,215 ampere-turns. 


Therefore, when this machine is working at full load, 
with a power factor of unity, there is required 1,215 addi- 
tional ampere-turns above that required at no load, in order 
to maintain a constant voltage of 5,000 volts between 
terminals at a constant speed of 94 r.p.m. The no-load 
saturation curve for this machine is given in Fig. 5, from 
which the no-load excitation for 2,880 volts per phase 
(corresponding to 5,000 volts between terminals) is found 
to be 7,650 ampere-turns per field spool. As the resistance 
per phase is 405 ohm, tho volts drop at full load = 30 volts 
per phase, and internal E.M.F. to be generated at full load 
n order to give 2,880 terminal volte per phase = 2,910 volts. 
The field excitation to give this voltage at no load is found 
to be 7,670 ampere-turns. Hence the field excitation 
when the machine is working at full load and unity power 
factor is 7,670 + 1,215 = 8,885 ampere-turns per field spool. 

2. Eighty per Cent, Power Factor.—For a power factor of 
‘8 in the external circuit, the construction shown in Fig. 4 
may be adopted. Lay off the Mie ac b (0)—18' 10, 

% reactance voltage — 
the tangent of which is terminal vols. From a lay off 
the angle c a d (&) to equal соз! '8— 57deg., making a d 
equal to a c. Join b d and draw d е at right angles to a c. 
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The angle of lag bevweon mid-pole-face position and position 
of maximum current is now given by angle a f b (A). 
a D d Ded 
af ac 
945+ a d sin 57deg. 
a d cos. 57deg. 
_ 945+ (2,880 x 6) — 1716. 
(2,880 х 8 

Hence À = 49'2deg. 
and sin À ='735. 

Therefore, demagnetising component of total armature 
strength = 5,900 x '755 = 2,950 ampere-turns. 

Therefore, to maintain 5,000 volts between terminals 
with a load of 98:5 amperes at a power factor of 80 per 
cent., an excitation of 7,670 + 2,950 = 10,620 ampere-turns 
per field spool will be required. A similar construction 
will give the excitation required for other power factors. 

5. Zero Power Factor. — In this case the armature 
demagnetisation will approach it maximum value as the 


Now, tan A= 


-— = - -— - - — — —— — — 


maximum value of the current occurs when the armature 
coil is in the position shown in Fig. 1c. Hence the arms 
ture demagnetising effect is, in this case, equal to 8, 900 
ampere-turns, and tho excitation required to maintain 
5,000 terminal volts with a load of 98°5 amperes at a 
power factor of 0 will be 7,670 + 5,900 = 11,570 ampere- 
turns per field spool. 


TABLE I. 
Ampere-turns per field spool required to- 
тот ао сайтыш & constent potential of 5,000 volts 
x ed between terminals at 94 r.p.m. for various 
° power factors. 
Full load. re Quarter load 
Unity ....... 8,8858. 7.940. i 
98 9,850 ( 8,5882. 
80% — ор — 81 me: 8,145 
% 77 Hal IIIS фр STII ва 
УА © а» o on o œe е es 5 „%%% 0-00 0 0.0 7 om ооо оаа реа , 
aie a 11,570 .......... 9.610 ...... — 8,630 


Table I. has been calculated out for three different loads 
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and various power factors, the results being plotted in 
Fig. 5.—MONOPHASE. 


Answer to No. 801 (awarded 78. 6d.).— There are four 
main considerations governing the pressure drop in any 
alternating-current generator. By pressure drop is meant 
the rise in voltage that will occur when full load is thrown 
off the machine and speed and excitation are kept normal. 
These factors are (1) armature reaction; (2) armature 
leakage ; (3) increasing field leakage with load ; (4) ohmic 
losses in armature and eddy currente in pole-pieces. We 
are considering the first of these, and, since corrections may 
afterwards be applied for the rest, we may leave them out 
of count for the present. In order that we may be ina 
position to calculate the effect of reactions under all con- 
ditions of load and power factor, we need to know both the 
no-load characteristic and the short-circuit current curves 
for the machine in question, which we will assume is built. 
To obtain the first, ran the machine at its rated speed and 
plot the relation between terminal potential difference and 
field ampere-turns. The second curve is obtained by 
short-circuiting the terminals of the machine—inserting an 
ammeter in one phase—and while running 1b at a oon 
venient speed plotting the relation between field ampere- 
turns aud short-circuit current as given by the ammeter. 
In cases of original design the designer must rely on his 
own experience to guide him in constructing hypothetical 
curves. 

Now the resultant reactive ampere-turns of a three-phase 
armature can be shown to be one and a-half times the 
maximum value of the current wave (in the case of a three- 
phase machine) multiplied by the number of turns per 
phase in the armature winding—i,, Ca, Sa, where Ca and 
S, are srmature current and turns per phase respectively, 
and i is a constant depending on the shape of the E.M.F. 
wave and the number of phases in the machine—being 
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equal to about 2'25 with average three-phase machines, and 
1'5 to 1'6 for two-phase machines (see A. C. Eborall’s 
‘Polyphase Eleetrio Working"). Let О P (Fig. 1) repre- 
sent the phase of the current in a short-circuited armature. 
Now the armature leakage flux being in phase with this, 


О L — 
R 
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may be represented by О L in magnitude. But the E. M. F. 
generated in the armature by the main flux is in phase 
with this current, also, since the circuit is made up of the 
ohmic resistance of the armature. Hence O R will give 
the maguitude and phase of the armature flux (in quadra- 
ture with E.M. F.), E L, the resultant is the field excitation 
necessary to generate the E M.F. The resultant reactive 
armature ampere-turns being in phase with the current, may 
be represented by L A, whence the total field ampere-turns 
are RA. Note that the angle О А Б will be small in 
1 machines, so ће R A approximately equals 
+OL. 


SHORT Cacur 
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Fig. 2 gives the no-load characteristis and short-circuit 
curves of an alternator. Let E represent tho terminal E M F. 
per phase іп a load of С amperes where cos ф —1. Let O E in 
Fig. 5 represent the E.M.F. in magnitude and phase. Then 
O N gives the phase of the main flox ооо by the 
ampere-turns, T, (see Fig. 2). Let O Т, represent these. 
The reactive ampere-turns of the armature, or rather the 
field, А T, needed to counteract them, is given from the 
short-circuit curve as T, (Fig. 2). These are practically in 
phase with the load current, O C, as shown above, so that 
we may represent them by О T, Then, Т, T, gives the 
ampere-turns needed on the field to give a load current 
of C amperes at a terminal pressure of E volts per phase. 
In cases where cos ¢ is not equal to unity it is merely 
necessary to plot O T., the armature reaction vector making 


2 
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an angle ¢ (lag or lead) with О E (as shown in Fig. дА) 
where cos ф = "7, current lagging. А study of tho figures 
will show that a leading current will reduce the pressure 
drop, while a lagging current has the opposite effect. The 
explanation of this is as follows: When the power factor is 
unity, the position of those coils carrying maximum current 
is such that their axes in each case lie midway between the 
feld poles (the most active conductors lying in the densest 


field). This results in a distortion of the flux, but seeing 
that the reaction in both north and south poles is equal owing 
to position, the net reaction is nil. Now, a lagging current 
causes these same active conductors to take a position, 
relative to the maximum flux, in the rear of the previous 
one, with the result of a reduced flux in the armature (see 


Fig. 4). A leading current has, of course, a similar but 
opposite action.— PERPLEX. 


Answer to No. 801 (awarded 78. 6d.).—One of the simplest 
methods of calculating the armature reaction effect in 
alternators, and one which at the same time is probably 
quite as reliable as any of the more elaborate rules, is that 
based on a consideration of the short-circuit current. When 
an alternator armature is short-circuited and run at approxi- 
mately normal speed, there is a certain definite small 
number of exciting ampere-turns which will cause the 
normal full-load current to flow in the armature. This 
number of ampere-turns corresponds to a certain open- 
circuit terminal voltago, v, and this voltage may, without 
appreciable error, be taken as equal to the indactive, or 
armature reaction, drop due to the normal full-load current. 
When v is known it is easy to arrive at the volts which 
must be produced at the terminals on open circuit in order 
to obtain without change of excitation any required voltage 
at full load with any given power factor. Now v can be 
predetermined from the fact that, for modern alternators of 
а given type and number of phases, a fairly fixed relation- 
ship existe between the field excitation ampere-turns and 
the ampere-turns produced in the armature on short-circuit. 
This relationship can be stated as— 

; Armature current 

Field oe Armature turns per phase on short- 
5 = per phase per x circuit with the 

коле. " pair of poles. given un) am pore- 

(1) 


where C has the following approximate values for ordinary 
slotted alternators with rotating radial pole magnets, alter- 
nately north and south : 


C = 15 for single or two phase alternators ; 
C =2'7 for three-phase alternators. 


A more exact value for C can always be obtained by making 
a short-circuit test on an alternator of tbe same, or nearly 
the same, type and proportions as the one under considera- 
tion. Inserting the correct values in equation (1), the 
number of field ampere-turns per pair of poles required to 
produce normal full-load current on short-circuit is obtained. 
By calculation with the air-gap and iron dimensions of the 
alternator in the ordinary way, the value of the flax, and, 
therefore, of the voltage per phase produced by this excita- 
tion at normal speed and with no current in the armature, 
is arrived at=v. 

The resultant of this inductive or armature reaction drop, 
v (which is in quadrature with the armature current), and 
the required terminal voltage, V (which is at a phase angle 
$ to the armature current), gives the voltage, E, which 
must be induced in the armature on open circuit if the 
terminal voltage at full load and with power factor = сов ¢ 
is to attain the required value, V, assuming armature 
reaction alone and no resistance drop to be present. It is 
then only necessary to carry out tbe ampere-turn calcula- 
tion (by means of the air-gap and iron dimensions) for the 
flaxes corresponding to the no-load voltages of V and E 
respectively, and the difference between these two numbers 
of ampere-turns is the number of ampere-turns required 
to compensate for armature reaction. The value of E for 
& given value of V, and of v on a load of any given cos 4, 
is obtainable by means of the simple vector diagram shown 
in Fig. 1. Let AC represent the phase of the armature 
eurrent, Draw A D at an angle ꝙ to A С, and of such а 


xC 
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length as to represent the required full-load voltage, V, to 
any scale. From B draw B D at right angles to À C and 
ual to'the armature reaction drop, v, to the same scale. 
en À D is the resultant of V and v, and is, therefore, 
equalto E. It willbe seen that this method of obtaining 
the armature reaction ampere-turns simply consists in 


D 
Uv 
<, 
B 
A C 
Fia. 1. 


finding two points on the no-load charaeteristio (Curve I., 
Fig. 2) of the alternator. The first point, V, is the voltage 
required at fall load, and the second point, E, is the no-load 
voltage produced by the ampere-turns which give the 
required voltage, V, at full load, and with the given power 
factor cos ф, the effect of resistance drop being omitted. 
Curve II. (Fig. 2) represents the full-load characteristic 
(omitting resistance drop) at the given power factor of 
cos G. "б horizontal distance, a, between the two points 
V and E gives the number of ampere-turns required to 
compensate for armature reaction. 
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It may be mentioned that, owing to some of the assump- 
tions involved, this method is found to give rather more 
importance to the armature reaction than is usually justified 
by the test results.— . 


Answer to No. 801 (awarded 5s.).—The ampere-turns 
with which the stator acts on the field of the alternator are 
given by tho expression 


ampere-turns= — S sin 4, 


where S=the back ampere-turns of the stator per pair of 
poles. The angle ф is considered positive when the 
current lags behind the voltage. When ¢ is positive the 
back ampere-turns have demagnetising effect on the field, 
and when ¢ is negative they have a magnetising effect on 
the field. The value of S can be found from the following 
expression : 


S Zi k sin m , 
m 2 


where Z = number of effective conductors per slot x number 
of slots per pole and phase ; 
i current per phase stator ; 
m= the ratio of pole arc to pole pitch—this should 
not exceed two-thirds, or 66 per cent.; 
k is & constant having the following values: for 
single-phase, £—'57; for two-phase, X 1:15; 
for three-phase, k= 1'68. 
The ampere-turns required by the other parte of the 
machine are found in the usual way by getting the 
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density per unit of length. Adding the back ampere-turns 
on to these, we get the total ampere-turns required for any 
particular load at any particular power factor and voltage. 
If we have obtained a “saturation curve” of the machine, 
either by test or calculation, it can be seen graphically 
what takes place in the machine. The saturation carve is 
a carve plotted between the volts (line) stator and the 
am pere- turns field. Referring to the accompanying sketch, 
it will be seen that at no load and 3,050 effective ampere- 
turns on the field we get 517 volts on the stator. Now, if 
$ —O, then the back ampere-turns of the stator would act 
along O X. Now, аб a certain load let tho back ampere- 
turns be O D, $ being O. Supposing that the field ampere- 
turns have remained the same, then, since the back ampere- 
turns act at right angles to the field ampere-turne, the 
rosultant ampere-turns must, therefore, be less than O C. 
We really get a right-angled triangle, of which the 
hypothenuse is equal to O C. So the effective ampere- 
turns of the field are now only = МО C3 — О D$, or, graphi- 
eally, from centre, D, and radius, O C, strike an arc, cutting 
the line O Y at E, then O E equal the effective ampere- 
turns field, which in this case correspond to 500-volt stator. 
If ф has some value, then the back ampere-turn stator 
must be drawn at an angle ф from O X, like A O, $ being 
taken as positivo. Again, assuming that the field excitation 
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still remains the same, and striking an arc of radius equal 
to O C from centre A, we get the point B, so that оог 
effective ampere-turns of the field are now only O B, which 
correspond to a voltage of 470 volts. Here the voltage drop 
due to the resistance and self. induetion of the stator 
winding has been neglected.—F. L. 


Large Turbines.—Iu our issue of the 11th inst. we 
referred to the order which the New York Edison Company 
had placed with the American Westinghouse Company for 
two 7,500-kw. turbo-generator units. It appears that 
simultaneously with this the New York Edison Company 
placed an order with the General Electric Company of 
Schenectady for two Cartis vertical turbines of the like 
capacity, from which it is evident that they intend making 
an all-round trial with this form of large prime mover. It 
may be mentioned that an aggregate of 500,000 kw. in 
Curtis turbines has been supplied or is on order in 
America and Europe, which, considering the comparatively 
M eee they have been in the market, is a notable 
record. 


densities, length of path, and ampere-turns required at that 
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QUESTIONS AND ANSWERS. 


It thou hast knowledge, let others light their candle at it, 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. Wo also give 
fwe shillings for every other answer we print. The answors 
to any questions should be sent within ten days after the 
question has appeared. The replies should deal concisely 
with the points at issue, and should not exceed about 
one thousand words in length. Discursive answers are apt 
to be discarded, owing to the apace they would occupy. 


QUESTIONS. 

810. Discuss means of speed regulation of alternating current low. 
voltage motors, and state why the cost of variable-speed 
alternating-current motors exceeds that of oonstant-speed motors 
by a relatively high amount. What would be the beat method 
for obtaining electrically a speed variation of 25 per cent, with a 
I-h. p. alternating-current motor — H. A. N. 

811. It is desired to instal a motor. generator of 50 kw. capacity for 
interconnecting an alternating - current 2, COO-volt 76 ~ system 
with a direct - current 460-volt system. The alternators are of 
the iron less core types and the dynamos are compound wound. 
Describe the controlling arrangements for the set to be started up 
as a motor from the direct-current side, but to run either as an 
alternating-current or direct-current generator in parallel with the 
existing p ant. Give a diagram of the necessary connections. — 


ANSWERS. 

Question No. 802.—Two rotary converters (three phase) are running 
in parallel on alternate-current side. They are connected on 
direct-current side with only positive of one and negative of 
the other closed. Explain how it is possible for a load to be 
taken off direct-current "bus bars. 

Answer to No. 802 (awarded 78. 6d.).—The best way to 
deal with this question is to trace out the windings ona 
diagrammatic sketch of two two-pole rotaries with ring 
windings, and treat the rotaries as being generators. As 
the two machines must always run in synchroniam, their 
armature angular positions will remain the same (ander 
equal ант Following the paths through the arma- 
tures from positive to negativo 'bus bars (Fig. 1): (1) part 


of current would flow from + brush (2) to A, by 
paralleling connection to A, thence through armature to 
— brush (1); (2) another part would flow from + 
brush (2), through armature (2) to C,, by paralleling con- 
nection to C, through armature (1) to — brush (1); (3) 
the third part would flow from + brush (2) to B,, thence 
to B and through armature (1) to - brush (1). 


Summing up the E.M.F.’s in these paths it is readily 
seen that— 


(1) EM.F. (+ brush (2) to — brush (1)) -E; 

(2 EM.F. (+ brush (2) to Ci) + ЕМЕ, (C to — 
brush (1) ) - E; 

(5) EMF. (+ brush (2) to Bi) + EMF. (B to 
brush (1))=E; 

where E= E. M. F. across rotary brushes. 

It will be seen that for all armature angular positions 
these E.M F. 's will always sum up equal to E. Hence, 
from + brush of one machine to — brash of the other 
there will be a continuous E M.F. equal to that across 
brushes of one machine. It will be found that the E M. F. 
between + brush (2) and A, will vary as Curve 1 in 
Fig. 2. Curve 2, half a period later in phase relation, 


Fic. 2. 


shows E.M.F. between A and - brush (1) Adding 
these two, we get a straight line + E.M.F. whose value 
is equal to that of the peak ordinate. Referring to Fig. 1, 
we find that when this peak EMF. is being generated, 
A, is in contact with — brush (2). Therefore, this con- 
tinuous E.M F. we get is equal to that across brushes of 
one rotary. In this method of connection nearly the same 
load could be taken from rotaries with same heating as 
when they are running in parallel on direct-current side, 
both on fall load. This load would be about 75 per cent. 
of output of both rotaries.—J. R. S. 


Answer to No. 802 (awarded 7s. 6d.).—By connecting the 
rotary converters on the direct-current side in the manner 
indicated the working of the machines has been very little 
altered, in so far that the load can be taken from the 
direct-current brushes, and, in general, the machines may 
be made to give an output equivalent to that of the two 
machines, although this would be undesirable owing to the 
undue heating of the armature which would result. 


D.C Bus -Bar(+) 


Dc Bus. Bav (—) 
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Fig 1 shows a diagrammatic view of the arrangement, 
the two machines being joined in parallel on the alternate- 
current side. The supply leads are taken off from Pi, P, 
and P. and as they do not concern us, for simplicity they 
are not shown. It is assumed that the machines are bipolar, 
as thia supplia the simplest case, A and C are the positive 
and B and D tbe negative brushes of each machine, the 


94 


load bus bars being connected to A and D. Pi, P, and 
P, are the three points on the winding of each machine, 
each 120deg. apart, which are connected to the three slip 
rings. The winding, together with these three pointe, is 
supposed to rotate in the direction indicated by the arrow. 
For the position of the armatures here represented, the 
positive brush of each machine coincides with the point Pi. 
This means that for this particular moment the direct- 
current ’bus bars are connected directly across C and D— 
i.e., the brushes of the second machine—and the 'bus-bar 
voltage will be equal to that across the brushes of either 
machine. Now, when the machines have advanced by 
one-sixth of a revolution from this point, it can readily be seen 
that each of the negative brushes will coincide with point Pa. 
That is, for this particular moment the direct-current 'bus 
bars will be connected across machine 1, and the ’bus-bar 
voltage will equal the voltage across the brushes of either 
machine. This will occur six times for each revolation, 
each machine being alternately connected for an instant 
directly across the bus bars. Not only will the 'bus-bar 
voltage equal the direct-current voltage of either machine 
at these six particular instante, but for any position of the 
armatures. Fig. 2 represents an intermediate position, and 
denoting for any instant the voltages between the positive 
brushes of either machine and the points P,, P,, and P, by 
Vu V, and V, respectively, and the voltages between the 
Е D.c Bus- Bar (+) 
A 


esas 


De Bus Bar (—) 
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negative brushes and points P,, P, and P, by V., Vi, and 
V, respectively, then we have 

V,+V,=V 

V+ У, = d "bus-bar volts. 

gt Ve 

where V =direct-current voltage of either machine. That is, 
the voltage across the’bus bars will be a direct-current voltage 
equal to that obtained across the brushes of either machine. 
The current taken from the direct current bus bars will 
distribute itself unequally between the lines р, у, and r, and 
the load taken from the direct-current 'bus bars will share 
itself between the two machines, there being an alternate 
interchange of load between the machines, first one and 
then the other doing the bigger share. This interchange 
will occur six times for every revolution of the armature in 
the case we are considering, or, generally, six times per 
cycle.—A. P. Y. 


Answer іо №. 802 (awarded 5s.).—Suppose, for simplicity, 
that the two rotary converters are exactly similar machines, 
with the same number of poles and the same number of 
turns of wire on each armature. Let Fig. 1 represent one 
of these rotary converters, and suppose they are bipolar ; 
the commutator is shown outside the armature, which is 
ring type, whilst the three в[ір-гіпрв are represented as 
being internal to the armature winding, and are connected 
to three equidistant points in the armature winding. 
Since both machines are run off the same source of supply, 
and are run in synohronism with the generators, the currenta 
in the coils of one armature will be in phase with the 
currents in the corresponding coils of the other armature 
both in magnitude aud direction, so that at any instant the 
electrical state of every coil in one armature is exactly 
similar to that in the other, | 
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Referring to Fig. 1, it will be seen that at the instant 
the commutator segment which is connected to slip-ring, A, 
{в under the positive brush, the current in phase A will 
be a maximum and have a positive direction, so that at this 
particular instant the positive brush of the rotary converter 
is being supplied direct from the alternating line wire. This 


Fie. 1. 


also occurs at the same instant in the other rotary con- 
verter, and is exactly the same as supplying the positive 
'bus bar with two wires in parallel from one generator. 
This also occurs when the commutator segmente connected 
to slipring B and C respectively are under the positive 
brush, and in the intermediate stages the conditions may 
be considered similar, because, though not being fed by one 
particular phase, the positive brush is collecting current 
which is the resultant of two phases, and equal to the 
maximum supplied by one. At the negative brush the 
same action takes place but in the opposite direction, so 
that the direct-current ’bus-bars may be considered as being 
supplied from one source with two positive and two nega- 
tive leads in parallel. Now by cutting out one of each of 
these leads, it matters not which one, a load may be taken 
off the ’bus bars as before, so that in the case of the two 
rotary converters the positive of one and the negative of 
the other may easily supply the load.—B. W. 


Answer to No. 802 (awarded 58.).— The result stated in 
this query is, at first sight, rather astonishing, but after a 
slight inspection the cause at once appears. The accom- 
panying sketch shows the direct-current side of the rotary 
converts as they would be connected up. It will be noticed 
that each converter has a series and a shunt field. In 
addition to closing the + switch, A, of one rotary and the 
negative, D, of the other, the equalising switches are also 
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closed ; if they were open, no load would be taken by the 

rotaries. An electric circuit can now be traced from the 

— ’bus bar to the +, as shown by the arrows, through 

the armature and shunt of No. II. rotary, equalising switch, 

F, through the equaliser bar to switch, E, thence through 

series winding of rotary No. I, through + switch A to the 

+ "bus bar. It will be seen that rotary No. II. only 

delivers current as a shunt machine, its series coil being 

cut out. No. I. rotary is driven from the alternating side, 
but does not at all contribute to the (load) power of the 

'bus bars.—N. 

Question No. 803.—A Parsons two-phase alternator, 25 kw., is 
excited from a small «xoiter carried on an extension of 
the main shaft. The alternator field is connected directly 
across the exciter brushes through a Weston type of 
ammeter placed on the switchboard. There is a switch 
and regulating resistance in the exciter field. When the 
machine was started up, the current was in, say, the pcsitive 
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direction round the alternator field, as shown by the ammeter, 
which read properly. When the exciter field switch was opened 
and closed again, the current round the alternator field was 
reversed, as shown by the ammeter reading the wrong way. On 
testing it was found that every time the exciter switch was opened 
ше 3 ше alternator 2 bag e a татан) 
re ret T) en wrong, and 60 ona n naeuni е 
What is the але of this! B W T 

Answer to No. 803 (awarded 7s. 6d.).—The effect noticed 
is due to the combined action of the self-induction of the 
alternator field winding and the armature reaction of the 
exciter. As soon as the exciter field switch is opened the 
voltage generated at the exciter brushes rapidly falls to 
zero as the exciter flux dies down, but this does not involve 
the equally rapid falling off of the alternator exciting 
current, for as soon as the alternator flux begins to drop 
а voltage of self-induction is set up in the alternator excit- 
ing winding owing to the unlooping of some of the flax 
looped with this winding. This voltage, in accordance with 
Lenz's law, is always in a direction tending to oppose the 
change to which it is due —i. e., in this case the self-induc- 
tion voltage tends to maintain the alternator exciting 
current at its original value. The net result is that the 
alternator exciting current and the alternator flax do fall 
off, but much less rapidly than if no self-induction were 
present, so that by the time the flux of the exciter has died 
down to zero there is still a large proportion of the alter- 
nator exciting current passing through the exciter armature 
and the alternator field winding. | 

Now, the tendency of the armature reaction of a dynamo 
armature with the usual forward brush lead is to reverse 
the polarity of the magnets. In normal work this tendency 
is, of course, overpowered by the field excitation, but in the 
case in question the exciter field excitation is zero at a time 
when there is still a considerable current in the exciter 
armature, so that the armature back ampere-turns are in & 
position to reverse the exciter polarity during the few 
seconds which elapse between the breaking of the exciter 
field circuit and the dying down of the exciter armature 
current to zero. 

The reversed poles produced are probably quite weak, 
but, since the polarity with which а self-exciting 
dynamo excites itself simply depends on the polarity 
of the residual magnetism, however small, existing in 
the magnets when the exciting circuit is closed, it is 
easy to see that the next time the exciter is used the 
brush which was positive will become the negative one, 
and vice versá, jast as described. The reversal can be 
avoided (1) by giving tbe exciter brushes a slight backward 
lead for a few minutes immediately after breaking the 
exciter field circuit ; or (2) by breaking the alternator field 
winding in place of the exciter field winding. This latter 
method would necessitate the employment of а field. 
breaking resistarce, across which the alternator field would 
be connected just before connection with the exciter is 
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broken (see Fig. 1), in order to avoid an excessive rise of 
voltage due to the self-induction of tbe alternator field. 
Thus, if the field-breaking rosistauce were made equal to 
the resistance of the alternator field winding, the voltage 
could never riso to more tban double tbe normal, however 
suddenly the switch might be opened.— Q. 


Answer to No. 805 (awarded 7s. 6d.).—The cause of the 
main alternator field reversing is owing to the exciter field 
being reversed in the following way. Fig. 1 will show the 
polarity of the magnetic field due to the armature when 
running in the given direction, and it will be seen that part 
of the armature field tends to induce opposite polarity in 
the field magnets, as shown by the small letters on field 
magnet, whilst the other part has practically no direct 
effect on the poles. These first are within the two vertical 


lines, and are known as the demagnetising or back ampere | 
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turns, and are what we shall have to consider. From first 
principles we know that when a current is stopped in an 
inductive circuit, a current is induced that will tend to help 
the current to continue flowing. The effect of breaking the 
exciter field is to stop the current flowing round the alter- 
nator field, and, therefore, a sudden heavy current will be 
seb up in the same direction as the generated current 
through the exciter armature. When the exciter field 
drops to zero there will be a fairly strong magnetic field 
due to this current flowing through the armature, wbich 
will induce opposite polarity in the exciter field magnets, 


Fic. 1. 


as shown in Fig. 1. Therefore, when the exciter is again 
started, the direction of current through the ammeter will 
be reversed. —А. W. 

Answer to No 803 (awarded b5.).— Iu this case it is evident 
that the trouble is caused by the reversal of the polarity of 
the small exciter. Referring to the diagram, suppose the 


ALTERNATOR EXCITER. 
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alternator to be running fully excited, and the exciter 
field switch to be suddenly opened. The current flowing 
round the field coils of the alternator cannot be instantly 
stopped, owing to the inductive nature of the circuit, but 
will tend to rise momentarily above ite former value, 
according to the well-known principles of self-induction. 
Thus a current will continue to flow round the alternator 
field and through the exciter armature for some seconde, 
depending on the time constant of the field coils, and 
gradually falling to zero value. This current, it should be 
noted, will be in the same direction as before, and will 
produce a field in the exciter which will oppose that due 
to its own field coils. But since these coils are now 
unexcited, there remain only the residual msgnetism in the 
iron, and this will be overpowered and its polarity reversed, 
with the result tbat when the field switch is again 
closed the machine will commence to build up in the 
opposite direction, and its poles will bave changed, so that 
current will now flow round the alternator field in the 
opposite direction, as stated in the question, and the 
process will be repeated every time the exciter switch is 
opened. 

The remedy, if one is needed, is to place a switch in 
the alternator field circuit, and to open this before the 
exciter field switch. The current may first be reduced as 
low as possible by means of the rheostat in the exciter 
field, and the switch should preferably be of the type 
which places а non-inductive resistance in circuit at the 
moment of breaking. A case somewhat similar to tbe 
above which came before the writer's notice, where current 
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was led in at the brushes of a dynamo in order to test the 
armature, and on afterwards starting up the machine and 
proceeding to parallel i& with others, ib was found to have 
had its polarity reversed. It is also quite a common 
occurrence with all self-exciting shunt dynamos after a 
heavy short-circuit.—S. 


Answer to No. 803 (awarded 5s.).—The polarity of the 
exciting dynamo is reversed each time the magnetising 
circuit is opened. When a current is flowing in a circuit 
and the circuit is suddenly opened, a temporary rush of 
current tends to flow in the same direction as that of the 
original current before the circuit was broken. This is an 
instance of Lenz's law. With a shunt dynamo a current 
returning in the opposite direction to the normal flow 
strengthens the field, but in this case, on breaking, the 
current tenda to flow in the same direction as the normal ; 
the result is, therefore, that the field is weakened while the 
armature polarity is strengthened. The effect of this two- 
fold action on the magnetic system of the exciting dynamo 
is then a reversal of its polarity. This will naturally take 
place each time the switch is opened when on load. 
A remedy would be to let the exciting current fall off 
before breaking the circuit; for instance, the speed should 
be considerably reduced before the switch is opened. It 
may also be possible to introduce sufficient resistance in 
the field circuit of the exciting dynamo before opening 
the switch, and thus prevent reversal. A few experiments 
will soon show how much resistance must be in circuit to 


revent this change of polarity. In the figure the full 
letters and arrows are intended to represent polarity snd 
direction of current before, the dotted letters and arrows 
the polarity and direction of current after switch is opened. 
If the exciting dynsmo is given much lead to the brushes, 
the polarity will be the more easily reversed. —M. M. 


Answer to No. 805 (awarded 5s.).—Iu considering this 
question, first take the case of an alternator having a 
relatively large number of smpere-turns in the field circuit. 
If the field is fully excited and the circuit afterwards 
broken sharply, there would be a rise of pressure across 
the terminals of the magnet windings. This is caused by 
the lines of force falling and cutting the windings on the 
fields, the resultant E M.F. being in the same direction as 
that previously applied, but of much greater magnitude ; 
in sume cases it may rise to millions of volts, and where 
no non-inductive resistance has been installed to take up 
the discharge a breakdown of the insulation has resulted. 
As the alternator field windings of the turbine set are 
connected directly across the exciter brushes, the armature 
being of very low resistance, and having comparatively few 
turns, it would take up the discharge from the alternator 
field after the exciter field circuit had been broken, but being 
of too low a resistance for that purpose, an enormous rush 
of current from the alternator fields to the exciter armature 
would be the result. This current being in the same direc- 
tion as that previously supplied by the exciter, the arma- 
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ture would momentarily develop a field opposed to aud 


more powerful than the residual field retained by the 
exciter magnets, the result being a reversal of the residual 
field, which would account for tho alternator field current 
being alternately in opposite directions. If the turbine set 
was shut down before tho exciter field switch was opened, 
it would allow the fields of the two machines to die down 
gradually, and the alternator field current would in all 
probability be found to be in the same direction when next 
the set was started up.— CLAUDE H. KLYNE. 
Question No. 804.—I am employed at a paper mill, and frequently 
receive complaints from the printers about electricity in the paper. 
I have tried several experiments with it, but without success. 
What is the best method of reducing or preventing the effects 
complained of ? 

Answer to No. 804 (awarded 7s. 6d.).—Undoubtedly 
frictional electricity is the cause of the trouble. I was 
installing a dynamo several years ago, and it was driven 
by means of a leather belt from a wooden driving wheel. 
Passing close to the belt whilst the machine was running 
one day I was astonished to see a spark quite two or three 
iuches long jump from the belt into my arm. The length of 
the spark showed that it was not a case of leakage from the 
machine, во I concluded that it was frictional electricity 
generated by the slipping of the belt on the wooden pulley 
above. I noticed that the portion of belt coming from 
the wooden pulley down on to the iron puiley of the 
machine was highly charged, but that the ascending portion 
of the belt had no charge whatever, showing that the 
electricity had escaped to earth through the iron pulley. 
Since then I have several times come across similar cases. 

In the case mentioned by J. W.“ the electricity is caused 
by the friction of the paper on a roller, or set of rollers. 
The annoyance to the men may be stopped in this way. 
Get a long strip of sheet tio, the width of the paper, and 
cut notches in it right along one edge so as to form a series 
of sharp points. Place this close to the paper, and connect the 
tin by a wire to eartb. After the paper has passed these metal 
points, it will be found to have no charge left in it. To find 
the best place to fix this arrangement start where the paper 
leaves the machine, and test whether it is charged by hold- 
ing the knuckle close to the paper. Work backwards until 
the spot where the electricity originates is located, and 
put the row of points just after the paper has left this 
spot. If the sparks cause discomfort, make the test by 
means of an electroscope, where the gold leaves fall together 
will be the point required. It would be an advantage to 
connect the framework of tbe machine to earth also. If 
* J, W." follows out these suggestions, I am confident that 
no more trouble will be experienced. —RESEARCH. 


Answer to No. 804 (awarded 55.).—Some years ago the 
writer had a similar experience, although it did not causp 
any trouble, with rolls of cloth intended for waterproofing. 
The cloth appeared to get charged, like one occasionally 
finds machine belts that are in a dry situation. J. W. 
might try touching the paper with a series of metallic 
brushes just before folding or rolling, these brushes being 
connected to earth. Paper being an insulator, the brushes 
should, if possible, make contact with the whole surface in 
order to completely discharge the paper. It will sometimes 
be found that the paper patterns supplied with periodicals 
devoted to the art of dresemaking are charged sufficiently 
to be rather troublesome. If these patterns are held in 
tbe hand and stroked with an earthed knife blade, they will 
become completely discharged, and thus lose the tendency 
to stick together. Had there been more data given in the 
question, more explicit suggestions might bave been offered 
as to the arrangement of an earthing device or devices. 
The effect of a static charge of electricity causes trouble in 
various cases—take, for instance, the wet-plate process of 
photography. After polishing a glass plate preparatory to 
coating it with collodion, it is as well to discharge the plate 
before pouring on the collodion. Evidently, the querist 
will have to prevent friction on the paper as much as 
possible, and devise some arrangement by which if the 
paper becomes charged it may bo neutralised.—M. M. 


[Other replies to Question No. 804 will be given in our 
next issue.—Ep. E. E.] 
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QUESTIONS AND ANSWERS. 


1f thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of & practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
fwe shillings for every other answer we print. The answers 
bo any questions should be sent within ten days after tho 
question has appeared. The replies should deal concisely 
with the pointe at issue, and should not exceed about 
one thousand words in length. Discursive answers are apt 
to be discarded, owing to the space they would occupy. 

We would call the attention of those sending in 
answers to the fact that the neatness of any sketches 
(which must be in ink) sent in is considered when markin 
the relative values of these answers. All formule shoul 
be carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. The 
matter must be written on one side only of the paper. 
Questions may be sent at any time. 


QUESTIONS. 


812, The owners of an isolated low-tension direct-current lighting and 
power installation in the oolonies, supplying current to about 50 
110-volt motors, varying in power from 1 h. p. to 65 h. p., are 
anxious to establish a repair shop on the Ni equipped with 
the necessary plant to effectually carry out all winding and repairs 
due to breakdowns and ordinary wear and tear. The motors 
are all of the four-pole type by various British manufacturers. 
Describe the most modern appliances for this class of work, with 
special reference to the possibility of manufacturing commutators 
at a reasonable outlay. —G. F. 

813. A works is supplied with current from a power station with 
continuous current on the three-wire system, with 500 volts 
between the outers. It is required to split this up further at the 
works, for the pnrpose of speed regulation of the motors drivin 
the various machines, by means of ''shunt" or ''shunt" an 
"armature" regulation combined. The voltages proposed are as 
follows: between outers 500 volts, between outer and middle 
wire 250 volts, between middle and intermediates 60 volts, 
between intermediates and outers 180 volts, which would enable 
the motors to be supplied with voltages of 500, 310, 250, 180, and 
60. Show clearly how this could beat be done, Further, would 
it be to the advantage of the com ny owning the works to pot 
down their own generating plant for lighting and power, and, if 
so, what arrangement of generator would be best to adopt, with. 
out the use of balancers ї —Мотов.Оомтво, 


ANSWERS. 
Question No. 804, —I am employed at a paper mill, and frequently 
receive complaints from the printers about electricity in the paper. 
I have tried several experiments with it, but without success, 
What is the best method of reducing or preventing the effects 
complained of ? 

Answer to No. 804 (awarded 78. 6d.)—What I under- 
stand by the printers finding electricity in the psper is 
that they find the paper has an electrostatic charge of 
electricity, which, no doubt, is due to the tremendous 
friction which the surface of the paper is subjected to in 
the process of being manufactured. Asa roll of printer's 


EARTH 


ts 


paper is of a considerable length, it acts as a condenser of 
large capacity, and, therefore, takes a beavy charge, and 
being a very good insulatur will retain the charge for a 
considerable period. The action of points on an electro- 
atatically-charged body is well known, and I think a good 
method of discharging the paper would be to have, both 
above and below the paper before runniog on to the roll, 
two metallic bars, into which are fixed a large number of 
points or needles, these, of course, extending the whole 
breadth cf the paper, and having each of these vonneoctrd 
to earth, as shown in the accompanying sketch. The points 


would require to be пе slightly in the direction in 
To the paper is travelling, to keep from tearing it.— 


Answer to No. 804 (awarded 7s. 6d.).—The effect 
described by J. W.“ as electricity in the paper” is 
probably due to the friction to which the paper is subjected 
during its passage through the machines. Although no 
details are given in the question as to the treatment of the 
paper, it is probable that it finally passes in the form of a 
ong strip over or under wooden or metal rollers. Some of 
these rollers may act as drivers and others merely as guides. 
The passage of the paper over these rollers would cause 
the paper and the roller to be oppositely electrified by 
friction. The same effect is often noticed on a leather 
belt driving a metal pulley, in which case sparks may often 
be drawn on to the hand held near the edge of the belt. 
To neutralise the charge on the paper, the framo of the 
machine should first be connected to a water-pipe or m 
pipe (preferably the former) by means of a wire. This 


will “earth the machine. In the figure A is the last 
roller on the machine which the paper touches before it 
is wound on the roll, B. C and D represent two metal 
combs, one above and the other below the surface of the 
paper. They consist each of a strip of metal with a 
number of points about 2in. spart arranged along their 
length. They should be fixed metallically to the frame of 
the machine as near the last roller as possible, as the paper 
would probably have only a slight up and down vibrator 
movement there. The pointe should be directed towar 
the surface of the paper in both cases. The combs could 
be quickly made for the test by soldering ordinary pins to 
an iron or brass strip. If this is not found satisfactory, the 
following arrangement might be tried: Paper, in passing 
over wooden rollers, would become negatively electrified, 
but in passing over metal rollers the paper would become 
positively electrified. Temporary wooden rollers might be 
fixed up above and below the paper just before it is rolled 
on B. If the electrical charge on the paper is increased, 
then metal rollers should be substituted. It is really a 
matter for experiment. Pith balls would be the quickest 
way of getting an idea of the relative charge in the two 
cases —S. 


Answer to No. 804 (awarded 5s ).—Some years ago I was 
for about 18 months working in a paper mill, and had much 
the same experience as J. W.“ describes. The cause of 
this electrification seems to lie in the calenders. After the 
paper is made it is passed through a series of perfectly 
smooth steel rolls, which are all driven at a slightly different 
speed. Hence, as the paper passes between these rolls, it is 
subjected to a sort of rubbing action, which gives it a gloss 
and finish. It seems to be this rubbing in the calenders 
which causes this electrification, and this is difficult to get 
rid of. If the paper were damped, that might get rid of 
this objectionable effect, but then that would damage 
the paper and destroy the gloss. I have many a 
time seen sparks some inches long drawn frcm paper 
as it has left the calenders. In the case I am 
referring to, the difficulty was got over by suspending a 
horizontal copper wire from above so that it rested on and 
rubbed over the surface of the paper as it left the 
calenders before being rolled up. This wire was well 
earthed, and proved a great boon. Of course, this was 
rather a primitive method, and perhaps it would be better 
if the paper after leaving the calenders could be passed 
over one or two small rolls above and below it, which 
should, of course, be very well earthed. Of course, these 
rolls should be arranged so that although the psper passes 
over them it is not subjected to any more rubbing or 
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friction, as in that case not much good will have been done. 
I think if J. W.“ tries this method, he will have no more 
complaints from the printers.—E. R. ALEXANDER, 


Question No. 805.—Show by comparative figures the advantage of 
using laminated poles compsred with solid ones for direct-current 
machines. Is there any real gain in the use of the former, when 
air-gap is not less than half the width of slot ? 

Answer to No. 805 (awarded 10s.).—Experiment has 
certainly shown that lamination of the pole-pieces, if carefully 
carried out, does reduce the iron losses of a machine even 


when the ratio slot opening is as small as 2, though the 


gs 
saving effected ема, rapidly with this ratio. Com- 
parative tests on the same machine with and without 
laminated pole-pieces are difficult to get at, but the question 
has often beon investigated analytically, and the following 
rules deduced by R. Rüdenberg in a recent article 
(Elektrotechnische Zeitschrift, Feb. 25, 1905) enable, at least, 
an approximate calculation of the pole-piece eddy-current 
losses with solid poles to be made in any given case. This 
writer shows that, on the assumption that the flux density 
on the pole-face at a given instant varies from a minimum 
opposite the centre of a slot to a maximum opposite the 
centre of the next tooth, in accordance with a sine law (see 


Fig. 1), the following expression holds good for solid-iron 
pole-pleces : 


уз Bexa xax105, 
Sx p 


where W = pole piece eddy-current loss in watts per square 
centimetre of pole-face ; 

V =peripheral speed of armature surface in centi- 
metres per second ; 

B =half the difference in flux density (C.G.S. lines 
per square centimetre) between points of 
minimum density (opposite slots) and points 
of maximum density (opposite teeth)—7.c., the 
amplitude of the flux variations from the 
average (see Fig. 1); 

i =slot pitch—.e., distance between the centre of 
one slot and the centre of the next, in centi- 
metres (see Fig. 1); 

S=specific resistance of pole-piece material in 
absolute units per centimetre cube = approxi- 
mately 10‘ for wrought iron or steel and 10° 
for cast iron ; 

u average permeability of the pole-piece material. 
This cannot be accurately determined, but 
may be estimated from the maximum and 
minimum pole-piece flux densities, and is 
usually about 1,000 for wrought-iron pole- 
pieces, 

The value of B, as compared with the average air gap 
flax density, depends on the ratio of the slot opening to 
the air-gap length, and may be arrived at by means of any 
of the empirical rules used for deciding the effect of the 
slots on the air-gap resistance of slotted machines, The 
following simple rule due to Prof. Arnold, for instance, 
will give the required value of B directly : 

"EE i 

B=average flux density in air-gap x Cartes: 1), 
where average flux density ” = 

total flux per pole in C.G.S. lines 
area of one pole-face in square centimetres ' 


t= в1оё pitch, as above; 
Z = width of tooth top in centimetres (see Fig. 1); 
5 =single air-gap in centimetres (see Fig. 1); 
X =a variable depending on the ratio of slot opening to 
air-gap, and obtainable from the curve in Fig. 2. 
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An example will help to make the method of application 
elear. A certain dynamo gives an output of 14 kw. at 
1,000 r.p.m. It has an armature 12in. in diameter and 5in. 
long with 40 slots, each ‘3in. wide. It has four solid cast- 
steel poles, with & pole-face area of 50 square inches each. 
The single air-gap (to the top of the teeth) is zin. Total 


flux per pole = 1:4 x 10* C.G.S. lines. From these particulars 
the following values are obtained : 
о = — ыо x 2°54 = 1,6000. per second. 
Ratio Mot opening - 5 2d. „. Х 1˙5 approximate. 
air · gap 125 


{ = 18 Хт х 254 (m Z=24 - (5 х 2°54) = 1'64сш. 


ô = 125 х 2:54 = 32cm. 
14 х 109 ( 2°4 _ 
50 * 6˙45 \1:65 + (1˙5 x 82) 

lines per square centimetre. 


1) = 1,070 C.G.S. 


S may be taken ав 104, and p as 1,000. Then, 
W = 1,6001 5x 1,0702 x J 24  x4x10-9 
10* x 10? 
| 1:55 RE 
—64,000 x 1°15 x 166 x . x4x107? 
100 x 51:6 


—'145 watts per square centimetre. 


Total eddy-current Іовз >= 145 x 30 x 6'45 х 4=112 watts 
= ‘8 per cent of full load. 


If the pole-pieces were thoroughly laminated to a depth 
of an inch or so, most of this loss would be avoided. The 
plane of the Jaminations must be parallel to the plane of 
rotation and not parallel to the length of the armature, as 
the latter arrangement would permit the eddy currente to 
complete their circuits through the back of the poles, and 
would scarcely diminish the losses at all. It ie, further, of 
great importance that not even a thin skin of solid metal 
should be left at the pole-face, for the whole of the eddy- 
currents are in any case confined to a thickness of only one 
or two millimetres just at the surface. These currents, in 
fact, themselves counteract the flux changes which produce 
them, and cause a practically aniform flux distribution to 
be attained at a very small distance within the solid pole- 
face. The depth, d in centimetres, within the pole-faco at 
which the flux fluctuations are reduced to one-hundredth of 
their surface value (and beyond which the eddy-current 
loss is, therefore, quite negligible) may be found by the 


expression : 
d="T3 Ti Е 
v. t 
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104 x 2:4 


1,600 x 10° _ are 


In the above example d = 73 


just under 1mm. 

If, therefore, quite & thin skin of solid metal exists on 
the pole-face, through machining or otherwise, most of the 
good effect of the laminations will disappear. 

When the lamination is complete, the flux fluctuations 
penetrate to a considerably greater depth (probably to a 
depth equal to two or three times the width of the slot 
opening), and this gives rise to a certain amount of 
hysteresis loss. Experiment has shown, however, that this 
loss is not nearly so great as the eddy-current loss which it 
replaces.—Q. 

Answer to No. 805 (awarded 7s, 6d.).—The advantage or 
otherwise of using laminated poles for direct current 
machines must be considered from two points of view— 
first, as regards the limb itself, and, second, as regards the 

le-face. By using stampings for the limbs the use of the 

est possible material is assured, and, what is even more 
important, material whose uniform permeability can be 
relied on. It is desirable to run the limbs at a fairly high 
density iu order to got a short length of mean turn for tho 
coils, but this is a dangerous practice if the limbs are of 
cast steel, as with a bad casting it may be impossible to 
get the desired flax without overheating the field coils. 
The yoke can be run at a lower density, and a variation of 
its permeability will not be so serious. Laminated poles 
also lend themselves easily to methods reducing the field 
distortion by armature reaction, as in the Johnson- 
Lundell dynamos (see Fig. 1). In these machines the 
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forward half of the limb is highly saturated at no 
load, as it supplies an air-gap of more than half the 
total area, and this prevents excessive densitios under 
tbe trailing tip when the load comes on. Another 
poiat in favour of laminated poles may be mentioned— 
namely, that they respond more rapidly to a change of 
magnetising current. The eddy currents generated ia a 
solid pole tend to prevent any change of flux. This is 
only of importance is some special machines, such as 
battery boosters. On the otber hand, a laminated pole 
cannot, of course, be made circular, which is the most 
economical section as regarde weight of field wire. A 
square limb has a longer periphery than a circular one of 
the same area in the ratio of 4 : 3°55, and the weights of 
wire required are in the same ratio. A circular coil is also 
cheaper to wind and insulate than a square one. As 
regards the pole-faces, if these are not laminated the 
air-gap should be not less than five-eighths of the width of 
slot In & given machine the eddy currents are propor- 
tional to the square of the peripheral velocity and to the 
&quare of the indaction. With fairly high values of these 
the writer has known very marked heating of pole-shoes 
to result from reducing the air-gap from five-eighths to 
one-half the slot width. 

Although it is quite possible to design a line of machines 
witb this ratio of slot-gap, it is very convenient to be able 
to shorten the gap considerably in special cases. Also the 
laminated pole-shoe made by riveting punchings together 
is cheaper than any other form, the turning inside and 
outeide of cast-iron pole-sboes being a very expensive piecs 
of work.—W. 


Answer to №. 805 (awarded 55 ).—The use of laminated 
poles or pole-shoes with armatures having open slots 
prevents the formation of eddy currents in the pole-face. 
These eddy currents are caused by the uneven distribution 
of magnetic lines over the pole-face, due to the armature 
teeth, as shown in Fig. 1. These gaps in the magnetic 
lines becomes very marked when the air-gap is small, and 
almost disappear when the air-gap is large, owing to the 
fringing of the linea at the corners of the teeth 
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(see Fig. 2). In a machine having an airgap of one- 
quarter slot width, the total iron losses would be 
approximately reduced by half by using laminated poles 
in place of solid ones. Without fear of eddy currente, air- 
gsps can be reduced to an amount limited only by the 
necessary mechanical clearance, which results in a saving of 
copper in the field windings. Apart from tbe question of 
iron losses, experiments show that not only do solid poles 
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got overheated, but they radiate heat on to the armature 
and field windinge, increasing the temperature rise of the 
machine throughout. Laminated poles have one dis- 
advantage, that they cause humming unless they are built 
up very tightly. As to whether it is worth while using 
laminated poles when the air-gap is not lees than half slot 
widths depends on the speed of the machine. The eddy. ' 


Fic. 2. 


carrent loss is proportional to the square of the speed, so 

that one might say that for all high-speed machines, even 

with large air-gaps within reason, it is advieable to fit 

laminated poles —H. O. B. 

Answer to No. 805 (awarded 5s ).—It is extremely doubtful 
whether any reliable tests are available to give figures as 
tpecified in the query. In any case figures would have to 
be modified for each particular machine, and also for every 
alteration in the load on the machine. Speaking generally, 
it does not appear to be worth while to laminate the field 
magnets of direct-current dynamos, although it is advan- 
tageous to bave laminated pole-shoes. The eddy currents 
exist practically on tho surface of tho polar faces, and pene- 
trate bat little into the body of the magnets, By employing 
laminated poles these poles may be so shaped as to assist 
commutation; they may also be so arranged as to hold the 
msguet windings in position. As to the employment of 
Jaminated poles, a great deal will depend on the speed of . 
the machine; although in high-speed dynamos laminated : 
poles might be advisable, it would certainly not pay to fit 
them on elow.running machines. A large air-gap, with 
small and closely spaced teeth in the core, reduce eddy- 
current losses to a minimum, while a small air-gap 
with wide teeth have an opposite effect. In the 
number of this journal for Dec. 5, 1902, there is a 
paper on eddy currenta by Dr. Thornton. In tbat paper 
the advantage of good workmanship is pointed out as an 
antidote to eddy current losses. It will therefore be seen 
that there are many points from which the question can be 
approached.—M. M. 

Question No. 8C6 — At a power station they use eeveral alternating arc 
lamps, B. T. H. enclosed type in parallel on a 220. volt circuit, with a 
choking coil in series. The carbons used are not consumed 
equally unless оре of them is cored and the other solid. What 
is the reason they do not burn in equal quantities! 

Answer to No. 806 (awarded 7s. 6d.).—T he electrical 
properties of the circuit are the same for the forward as for 
the backward pulse of the alternating current, 80 that somo 
physical explanation must be looked for. The most pro- 
bable is the presence of convection currents in the enclosed 
space surrounding the carbons. In a, direct-current aro 


40 


lamp the temperature of the thicker carbon which 1s cored 
and forms the crater is much higher than that of the 
smaller one. The hotter carbon burns away and dis- 
in tes at a quicker rate than the other, so that carbons 
of equal diameters cannot be used. Referring to the 


`+ 


diagram, it will be seen tbat the convection currents, 


Indicated by the small arrows, and which are caused by | 


the rising of the heated gas from the neighbourhood of 
the arc, tend to heat the upper carbon and cool the lower 
one. This infers that it is the upper carbon which wastes 
away more rapidly. The cooling effect due to the con- 
vection currents in gases is sometimes very considerable, 
and has been tested with platinum wires heated to incan- 
descence in a space which could either be a vacuum or 
filled with different gases. But a secondary effect with 
uncored carbons, due to the wandering nature of the 
alternating arc, is likely to be much more important than 
the purely cooling or heating effects of the convection 
currents. As the arc is wandering round the edges it 
will be driven up closer to the upper carbon, heating it 
more than the lower one, with consequent greater waste. 
If one carbon be cored, the arc is kept more central, and, 
therefore, out of the way of the convection currents. The 
latter will also not be so great or have such a marked 
iofluence. The softer core is a place of easier disintegration 
and provides a starting place for the arc. —E. S. 


Answer to No. 806 (awarded 7s. 6d.).—In the question 
“Н, W. C.“ does not mention whether it is the upper or 
the lower carbon that is consumed the quicker, or how 
much quicker one burns than the other. Now, in all 
alternating-current arc lamps the upper carbon wastes 
about 8 per cent. faster than the lower, unlees the carbons 
are in a horizontal position, when tbey will burn evenly. 
This evidently proves that it is the upper carbons of the 
lamps in question tbat are burned the quickest. The 
reason for the lower carbon lasting so much longer than 
the upper is that small particles of carbon are continually 
falling from the upper and adhere to the lower. There is 
no advantage in using a solid carbon at the top and a cored 
one at the bottom, as the cored one only burns away more 
quickly, owing to the core being of а softer nature. The 
above may be proved by experiment in the following 
manner. Fit up one of the lamps with the ordinary solid 
carbona, and allow it to burn for a few hours in a horizontal 
position, taking care to measure the carbons before inser- 
tion. After it bas been burning for a convenient time, take 
out carbons and again measure them. This will give the 
amount of carbon consumed in a measured time, and should 
in this case be the same for each carbon. Now fit up lamp 
with one cored and one solid carbon, and proceed as before 
(the lamp still remaining horizontal). This time it will be 
noticed that the cored carbon has burned very much faster 
than the solid one in the same amount of time, thus 
showing a disadvantage in using a cored carbon with a 
solid one. It will also be noticed that if the lamps have 
burned for the same length of time in each case, all the 
solid carbons will have lost practically the same length.— 
P. S. 
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Answer to No. 806 (awarded 58.).—Theoretically speak- 
ing, the carbons in an alternating-current arc lamp should 
be consumed at equal rates, because, as the direction of the 
current changes regularly, the amount of carbon particles 
leaving one carbon during the firat part of the cycle should 
equal the amount leaving the other during the second part 
of the cycle. There is, however, a consideration which is 
met with in practice which causes the top carbon to be 
consumed at a higher rate than the bottom carbon. This 
is that the flame of the arc plays mostly on the top carbon 
no matter in which direction the current is flowing. 
This is, of course, a peculiarity of all flames—that, 
no matter in what manner they are burning, they 
always tend to travel upwards, due, of course, to 
the fact that the flame is lighter in weight than 
the surrounding air. The result is that with the flame 
playing on the top carbon more than on the bottom one, 
the top carbon is consumed at a higher rate. The remedy 
applied in the question is that of coring the carbons. The 
core is softer than the outside of the carbon, and, therefore, 
this carbon is consumed at a higher rate. This difference 
of consumption mentioned in the question is not by any 
means as great as that met with in direct-current arc 
lamps, and I should hardly have thought it worth while to 
core the bottom carbon unless the lamps were run a long 
time without being attended to.—ERNEST P. Horis. 


Answer to No. 806 (awarded 5s.).—The question does not 
state which of the carbons, upper or lower, is cored and 
which solid. It is, however, supposed in answering this 
question that the upper is solid and the lower cored, the 
upper being the one which tends to burn away faster. A 
possible explanation is that a brisk circulation of the heated 
gases takes place inside the enclosing globe, the gases rising 
around the carbons and descending again close to the globe. 
The upper carbon would thus tend to be kept ata higher 
temperature, and, in consequence, deteriorate and oxidise 
(to the limited extent occurring in enclosed lamps) and 
volatilise at a faster rate than the other. Mr. Daddell has 
shown that an ordinary direct-current arc, either open or 
enclosed, between solid carbons, if shanted by a condenser 
in series with a self-induction, converts part of the direct 
current into an alternating one flowing in the local circuit, 
consisting of the condenser, self-indaction, and arc. The 
writer suggests that in an alternating current arc the 
reverse operation may occur under some circumstances, 
part of the current in one direction being suppressed and 
augmented in the other direction, the unidirectional current 
being superimposed on the alternating current of the 
circuit, causing the carbons to burn unequally. A sensitive 
moving-coil direct-current ammeter inserted in the circuit 
т он the presence of the rectified current, if any.— 


Answer to No. 806 (awarded 58.).— The phenomenon of 
the greater consumption of the upper carbon in an alter- 
nating-current arc lamp would appear to be due to the fact 
that, owing to the position of this carbon above the aro, a 
greater length of it is of necessity at a somewhat higher 
temperature than the lower carbon in consequence of heated 
particles of carbon in (ће “ mist” being carried upwards by 
the air currents. This would make the upper carbon in & 
favourable condition for more rapid consumption than the 
lower carbon. The difference in consumption of the two 
carbons, both of the same quality and diameter, is about 
8 per cent. generally. If the carbons are placed hori- 
zontally, the consumption is the same for both. When 
cored and solid carbons are used, it is usual to place the 
former at the top. The consumption is then equal on both 
carbons. Mr. Daddell has shown that the cores of carbons 
have generally a higher specific resistance than that of the 
carbon which surrounds them. Cored carbons give а 
steadier light, and require a lower voltage to maintain the 
arc. With the upper carbon cored the light obtained from 
each unit of surface is diminished, and this corresponds to 
a lower temperature. This would mean that the tempera- 
ture of the upper cored carbon and the lower solid carbon 
would be more nearly equal, and correspond to equality in 
consumption.—S. L. 

N. B. — Will “ S. L.“ kindly send his fall address !] 
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idea of the seriousness of the fault; if the fault is only due 
to a consumer using his current to earth, then this volt- 
meter will not read, as the volte have all dropped in his 
lamps. RA is a recording centre-zero ammeter reading 
10 amperes each way, which is shunted by the switch, S 5, 
when taking the earth readings on ammeter, A, which 
reads to about 70 amperes. There are two methods of 
locating an earth, depending whether it is a constant or 
intermittent one. 

(1) 4 Constant Earth.—This is probably due to а fault 
on the mains, and too much current should not be passed 
through it, as it may develop into ashort. To locate this, 
the network should be split up into two parts, so many 
feeders supplying each part. One part can be ran on 
separate 'bus bars or the feeder ammeters noted to see on 
which part the earth is ; this part is then split up again and 
во on until the fault is located to a length of distributor. 
(NJ B.—If the fault appears on a length of distributor which 
previously tested good, then test the feeders you have been 
using.) All the consumer's switches are then opened on 
this length, and if the earth ie still on, disconnect this 
distributor and make a loop test to locate the position of 
the fault. 

(2) An Intermittent Earth.—If this only comes on during 
lighting hours it may be assumed to be a consumer, and as 
the network cannot be split up on load some other method 
must be adopted. If it is a positive earth and the consumer 
is using his current to earth, then by putting the positive 
to earth on the Board of Trade panel the consumer 's lights 
will go out, as both ends of his lamps are now to earth, 
and he will soon let the station know be has no light. If 
the consumer atill lies low, then put the negative to earth, 
which will burst his lamp: or blow his fuse.—H. E. T. 


Answer to No. 807 (awarded 7s 6d.).—We will assume 
that the system used is the three-wire one, with the middle 
wire earthed only at the station, as this arrangement is by 
far the most common. If all the meters in use are fixed on 
the outers, and not on the middle wire, then the current 
used by the consumer will be measured by the meter 
whether his installation is earthed or not, unless he has out 
the meter out with some cable. This would be very 
unlikely, as the first person to inspect the meter would 
detect the arrangement. If the meter is on the middle 
wire, he can render it useless by connecting his lamps to 
earth some distance from the corporation fuses, etc., and 
thus making detection difficult. But in this case the 
amount of current used would be registered on tke earth 
leakage recorder connected to the middle wire in the 
atation. Notice the hours that this earth leakage is 
recorded, as it affords a good indication of what kind of 
consumer he is. If he uses the current for power purposes, 
the leakage will show from 6 a.m. to 5 30 p.m. If for shop 
lighting, the likely hours are from dusk to 8 or 9 p. m., and 
on early closing nights it will be off; and if for private 
house lighting, he will use the current till late at night. 
Ic is very unlikely that he will be using it for 
motors, especially large ones, as he will only be able to 
get 200-250 volte. Three-wire stations make it a rule 
to only supply motors below 20 h.p. with 200 volta, so as 
to avoid out-of-balance troubles. Assuming that he is not 
a power consumer, choose a time when all motors are off 
and the leakage is on; get two assistants to pull the 
positive and negative switches out simultaneously, one 
feeder at a time, immediately closing them again, so as to 
ouly cause a slight blink on the lights. Carefully watch 
the earth ammeter needle all the time. When the feeder 
supplying this consumer is pulled out, the needle will go to 
эго momentarily. The reason wby the positive and nogative 
awitches must be both pulled out at the same time is so as 
not to cause an out-of balance current on the system. 
Suppose both feeders have 100 amperes load, and one switch 
only is pulled out, then there will be an out of balance of 
100 amperes, which will perhaps overload the balancers. 
From the above observations the class of consumer will be 
known and the district where to look for him, so it should 
not take long to inspect this locality and see that all meters 
are connected to the outers, and have not been tampered 
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1f thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work ; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer zen shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within ten days after the 
question has appeared. The replies should deal concisely 
with the points at iseue, and should not exceed about 
one thousand words in length. Discursive answers are apt 
to be discarded, owing to the apace they would occupy. — 

We would call the attention of those sending in 
answers to the fact that the neatness of any sketches 
(which must be in ink) sent in is considered when nn 
the relative values of these answers. All formules shoul 
be carefully written to prevent mistakes as to symbols, and 
all Ioose sketches should be signed by the author. The 
matter must be written on one side only of the paper. 
Questions may bo sent at any time. 


QUESTIONS. 

814, In the brake equipment of tramway rolling-stock, the present 
tendency is to put the brake blocks below the centre of wheel. 
Why is this so? And if the brake has more power in the lower 
position, explain the reason.— INTERESTED. 

815 I want to make a solenoid that will op»rate the starting lever of 
a clock mechanism. The lever has t» be pulled through а distance 
of 3in.; pull required, 1jlb. Ie it practicable to make such a 
solenoid to operate from a few cells? Solenoid and panga t» be 
kept as small as possible. The starting lever could, perhaps, be 
lengthened во as to reduce the pull required, but, of course, the 
distance it would have to be moved through would be increased 
proportionately. —SoLENOID. 


ANSWERS. 

Question No. 807.— In a continuous: current central station it із 
believed a consumer is using hie current to earth. Desoribe the 
best method of detecting and locating this consumer. 

Answer to No. 807 (awarded 78. 6d.).—When current 
is flowing through the earth due to some fault, it either 
returns or goes out through the Board of Trade pane), 
depending whether it is a positive or а negative fault. 


Fig. 1 shows the connections of the Board of Trade panel, 
by means of which any of tho three mains can be put to 
earth through a suitable resistance depending on the sizs 
of the fault, EV is an electrostatic voltmeter connected 
between the middle wire and earth, and will give a good 
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with. If he is& power consumer, all these consumer's meter 
connections must be inspected. | 

Another and much better method could be easily tried in 
most tbree-wire stations. The sketch shows the earth con- 
nections for the neutral wire used in many stations. Under 
ordinary conditions the middle switch, S,, would be closed 


р 5, 
AME C 100 AMP 
FUSE 


connecting the middle wire to earth. A consumer, C, has 
his lamps connected to the positive side of the system and 
earth. Pall out S, and insert S-, thus making the 
negative cable at earth potential. The positive cable will 
now be 460 volts above earth, and the consumer's fuse will 
blow aud probably his lamps explode. Не will at once 
send in a complaint, and thus expose himself. If he is 
artful, he may reinsert the fuse, get any fresh lamps 
required, and say nothing about the matter. Make jt an 
expensive practice for him by earthing the negative for a 
moment when it is known he has his lamps on. Of course, 
if the consumer is on the negative side of the system, the 
peu must be earthed in order to burst hie lamps. 

o make the sketch quite clear, the switch S, is generally 
closed, earthing the middle wire through a small fuse. If 
sn earth comes on either side of the system, this fuse blows, 
and the lampin parallel lights up. This warns the attendant 
to make switch S,, which now earths the neutral wire 
through a 100-ampere fuse. The consumer C has his 
meter, M, connected to the wrong main and earthed at E.. 
The consumer C, has his meter, M,, connected to the 
right main. 

By using either of the two methods described H. W. N.“ 
should be able to quickly stop the stealing of current from 
the mains.— RESEARCH. 


Answer to No. 807 (awarded 7s. 6d.).—If the consumer is 
using his current directly to earth, bis connections will be 
as shown in Fig. 1, where a tapping is taken off at A, and 


Fic 1. 


so cause the current to miss the meter. A good method 
for testing the insulation resistance of the neutral, or outer, 
conductors without interrupting the supply is shown in 
Fig. 2, where the station battery is working in parallel with 
the generators, and both feeding into the network. E is 
the station oarth- plate, connected through a switch to the 
neutral. A connection is also taken from the earth-plate 
through an ammeter to a two-way switch, and connected 
to three cells as shown. If the permanent earth is broken 
by the;switoh, and the two-way switch placed on contact В, 


the positive conductor of the positive battery will be con- 
nected to the earth-plate, and if an earth exists anywhere 
on the neutral a current will fluw from the cells to the earth- 
plate, through earth into fault, and return along the neutral. 


If the two-way switch is changed to contact A the same 
thing occura, only the current is in the opposite direction. 
If an earth exists, the next step is to find it within a certain 
area. This can be effected very eatily where there ia a 
shunt central-zero ammeter, with a shunt between esch 
neutral feeder, and the station neutral bus bar, to mess ire 
the current flowiog through each neutral feeder. This test 
should be made when there is no likelihood of the supply 
altering for an hour. The permanent neutral earth at the 
station need not be interfered with during this test. Take 
readings from the ammeter and neutral feeder shunts of 
any current that is flowing between the neutral feeders and 
the station ’bus bar, and make a note of the direction of 
the current by central zero ammeter, then earth the 
negative side of the system through an ammeter and resist- 
ance, commencing with a few ohms. Fig. 3 shows the con- 
nections. The negative side is preferably earthed, for the 
reason that if for the purpose of testing it is necessa'y to 
put an extra strain on the insulation of either of the ou ert, 
the positive should always be in a better condition to 
sustain it, because the insulation resistance of the negative 
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from earth is generally lower than positive. Wbon the 
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negative outer is earthed through the resistance, R, take 
the readings of the ammeter, A, and as quickly as possible 
take another set of readings of the feeder neutral-wire 
currents: These will be found to bave increased over the 
previous readings, in proportion to the ratio of distance 
between each feeder and the faulty main. If the system 
is a large one, with a number of feeders in para'lel on th? 
network, it may be necessary to increase the current per 
mitted to pass to the earth-plate through the resiatance, Ry 
but it should be kept as low as possible to prevent the con 
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ditions of pressure on the main altering, so that the positive 
conductor of the system is put to a dangerous potential from 
earth, the Board of Trade limit being 250 volts, and to also 
prevent tbe possibility for seriously Чагып the defective 
wire. Having taken the second set of readings of the feeder 
neutral wire, it then remains to judge the locality of the 
fault. After the fault has been localised to a certain 
district, you can then split that portion of the network 
into section, making tests of each section until the faulty 
one is discovered. When the faulty section is found, you 
can then proceed to find at which janction box the faulty 
cable is connected. This can be done by Marray’s loop 
test or by disconnecting the supply at each junction box, 
and test beneath the neutral and earth with an incandescent 
lamp of the same voltsge as the supply. If it does not 
light, then connect ор the supply again and go to the next 
box and disconnect the supply and try the lamp across the 
neutral and earth. If it lights, then the fault is at the last 
box which you have previously tested. Connect up the 
supply again and go to the faulty box, connect your lamp 
to the neutral and earth, then disconnect each consumer’s 
main which is connected to the outer feeder, and the main 
whicb, when disconnected, puts the lamp out is the faulty 
consumer. This would, perhaps, be the quickest way, as 
the resistance of consumer’s wires not being the same as 
the feeders will cause a great deal of testing by Murray's 
test, which has often been discussed in this paper.—J. P. S 


Answer to No. 807 (awarded 58.).— In continuous-current 
stations it is customary to earth the neutral 'bus bar 
through a fuse, across which is connected a batch of lamps, 
80 that in the event of either of the outers being put to 
earth the fuse blows ; but the neutral still remains earthed 
through the lamps and a current will flow, tbe magnitude 
of which. depend on the resistance offered by the lamps. 
A consumer who takes his current from one of the outers 
and earth is obviously fed through the earth fuse, that is 
provided the neutral is not earthed in any other part of 
the system, except at the station; in which case his current 
will be recorded on the earth recorder, which is in series 


TTT 
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with the fuse, together with any other earth current. If 
there is reason to believe that the whole of the earth 
current is due to the consumer in question, and that he is 
not committing the offence purposely, it is possible that by 
dimming his lights somewhat he will come round to the 
station and report the matter. This can easily be done by 
arranging the batch of lamps joined across the earth fuse 
to have about the same resistance as those on the installation, 
then by removing the fuse the resistance will be doubled 
and the lamps will burn a dull red. The most satisfactory 
way of dealing with such troubles—in fact, I might almost 
say, preventing them—is to have a special switch for flash- 
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ing the two outers to earth. The arrangement will be best 
understood by referring to the sketch; + + + - repre- 
sent the three 'bus bars. A wire is taken from each to 
three separate contacts on a three contact switch, while the 
handle, H, is joined to earth through a fase and recording 
ammeter. Under ordinary conditions the switch handle is 
kept on the centre contact, thus eartbiog the neutral. If 
one of the outers becomes earthed, the fuse blows, and the 
rush of current is recorded on the recorder, and if theouter 
remain down to eartb, the lamps will light up and remain 
alight until the earth is removed, when the fuse is replaced. 
In order to test the current between either the outers and 
eartb, the handle, H, is switched over to the two outside 
contacts separately, which will put the fall pressure on the 
insulation between earth and copper on each of the outers. 
By flashing over about three times a day with a fair-sizo 
fuse, it not only clears a number of small earths on con- 
sumers' premises, but also locates any trouble like that 
under consideration. Suppose, for instance, a consumer 
was taking his current between positive and earth, then, 
when the negative is flashed, he will obtain jost double the 
pressure, which will, in all probability, burn the lamps out 
and blow the fuse.—E. AUSTIN. 


Answer to No. 807 (awarded 5s.).—1f the system ia a 
three-wire one, it follows that the consumer has earthed 
his middle wire for the purpose of getting his light free, 
though I may say that if the meter is properly connected 
up—namely, on the outers—he could not cheat the supply 
company, but would have to pay for it jast the same, as it 
would all be metered. However, such a procedure is 
against the regulation of the Board of Trade, to say nothing 
of the amount of trouble it gives to the station engineer, 
во we must now look for a remedy. We will suppose the 
installation to be one of 220 volts, with the middle wire 
earthed at station. First of all, insulate the middle wire, 
then put the positive main to earth through a variable 
resistance in series with an ammeter, at the same time 
watching the ammeter. If the consumer bas at that 
particular time got his middle wire to earth, there will be 
a sudden rush of current which may throw the pointer 
violently over, aftewards falling to zero, indicating that 
his neutral fuse bas blown, and as he is not allowed 
to break the seals of the cut-out, location is self- 
evident, for he will have to make application for a 
new fuse; such a procedure might aleo go to prove 
that the meter had been placed cn the middle wire instead 
of the outer, as there would really be no inducement for 
any consumer to earth his middle wire unless he knew this. 
The above answer is based on the assumption that the 
consumer had not removed his neutral fase. 

We will now deal with a consamer who is supposed to 
Lave removed hie neutral fuse. Proceeding as before, we 
insulate the neutral wire ; the effect of earthing the outers 
is now different, depending on what side of the eystem he 
is connected up to. If he is connected to the positive side, 
and the positive pole is earthed, his lamps wili no longer 
burn, as the main will be at earth potential, but on earthing 
the negative pole there will be a potential difference of 
about 440 volts between positive pole and earth; this 
would result in blowing his positive fuse, together with a 
general blackening and bursting of his lamps. The exces- 
sive current might also show itself on the feeder ammeter 
of his particular section at the moment of earthing. 

Another way, if the network is not a very large one, 
would be to split it up into sections, testing a section each 
day with some portable instrument, such as Evershed and 
Vignoles. This would be a slow way, but a sure one, pro- 
viding the culprit was not fly enough to disconnect his 
earth every day.—H. P. 

Question No 809.— In a station having water-tube boilers working at 
200lb. per «quare inch, and using ealt water for condensing, what 
is the best and quickest method of detecting small quantities of salt 
in the feed water? The presence of the eslt bring dne to a leaky 
condenser, As it is c esired to avoid blcwir g down as much as 
possib'e, to what density msy the water in boilers be allowed to 
rise to before forming a dangerous scale? What percentage of 
the feed water should be ''blown down" daily to maintain the 
density at a safe value ? 

Ansuer to No. 809 (awarded 10s.).—Salt water—for 
presumably in the case presented by “Practical” sea or 
tidal water is used—varies considerably ia composition, 
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The main constituents, however, in percentages of the total 
solids are of the following order: sodium chloride, 77 8; 
magnesium chloride, 109; magnesium sulphate, 47; 
calcium sulphate, 36; potassium sulphate, 25; calcium 
carbonate and magnesium bromide, 05—total, 100. 
Nearly 89 per cent. of the total solids being chlorides, the 
quickest and best method of detection is by means of the 
action of silver nitrate on soluble chlorides. Thus 


AgNO, + NaCl = AgCl + NaNO,. 


A solution of silver nitrate precipitates the insoluble 
white silver chloride, and a ready method of determining 
the actual amount of chlorine—and thus salt—is presented. 
An indicator to determine the exact point at which the 
precipitation ends is needed for quantitative work, and 
potassium chromate is used. Thus, to detect the presence 
of salt, pour a small portion of the water into a clean white 
porcelain dish, add a few drops of a solution of potassium 
chromate, stir with a glass rod until the water is distinctly 
yellow. Then add silver nitrate solution, and if salt (or 
chlorine as chloride) is present a red colour is seen as the 
silver solution meets the water, this red disappearing on 
stirring, until the whole of the chloride is precipitated 
When this results, a permanent red takes the place of the 
yellow coloration. To accurately determine the amount 
of chlorine, а standard solution of silver nitrate is made by 
dissolving 4°79 grm. of pure silver nitrate in one litre 
(1,000 cubic centimetres) of distilled water; one cubic 
centimetre of this solution exactly precipitates one milli- 
gramme of chlorine. Seventy cubic centimetres of the 
boiler water is the best amount to take, and the silver 
nitrate is run in from a graduated burette until the red 
colour just becomes permanent on stirring. The number 
of cubic centimetres of silver nitrate used represents the 
milligrammes of chlorine in 70cubio centimetres of the water, 
and, therefore, the number of grains per gallon. Multiply 
this by 1°68 to get the approximate grains of salt per 
gallon. If the water is acid, neutralise with sodium 
carbonate ; if strongly alkaline, with nitric acid. 

If sea-water in any quantity is allowed to enter a boiler 
working at high pressure, corrosion through the magnesium 
chloride is to be feared, and it is bad engineering practice 
to use leaky condensers served by salt water on high- 
pressure boilers. The best way to avoid trouble is to 
repair or renew the condenser, otherwise the user will 
always be liable to have difficulty and waste in his boilers. 
Marine practice allows of a density of 15deg. to 20deg. by 
the salinometer, which is practically a hydrometer with the 
density of fresh water marked zero, that of sea-water 
marked 10, and tbe scale continued to 35. A reading of 
20 thus means that twice the amount of salt is in solution 
as would be in sea-water, and this would in no wise be 
allowed in land installations. Scale forming is not the 
primary danger, and corrosion is more to be feared, so that 
a minimum of salt water should be allowed. 

It is the custom in a large station where the boiler feed 
is taken from a canal which is fed from a river just above 
the tidal limit, and thus contains at times a quantity of 
salt, to limit the maximum density to 1deg. salinometer— 
i e., about 150 grains of chlorine per gallon. Practically no 
trouble has been experienced, and this is probably due to 
the fact that the water is softened by & process involving 
the use of lime, and thus neutralising the magnesium salts. 
On one or two occasions when the softeners were out of 
use slight corrosion, as evidenced by the dirty-brown sedi- 
ment in the gauge glasses, started although the density did 
not exceed 4deg. salinometer. It would seem that, save in 
very exceptional circumstances, ldeg. density—: e, 130 
grains of chlorine per gallon—is a maximum, unsafe to exceed 
without the use of lime in the boiler itself. If this limit 
be exceeded, for every 100 grains of chlorine per gallon 
2'6lb. of lime should be added to 1,000 gallons of boiled 
water. The amount of water to be blown down to keep 
the density which it is determined to work at depends on 
the density of the feed water. Assuming the density of 
the feed to be a degrees salinometer and the maximum allow- 
able to be b degrees, then the quantity to be blown down 
is a/b of the total feed.— S E T. 
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Answer to No. 809 (awarded 7s. 6d.).—The best method 
of determining the salinity of feed water is to test it 
with a salinometer. A salinometer (quite an inexpensive 
instrument) is a apecial form of hydrometer, and consists of 
a glass or metal weighted bulb, attached to which is a 
graduated stem. On placing it in the liquid to be tested 
it floats in an upright position, and the amount to which 
the stem is immersed is inversely proportional to the 
density. The stem of the salinometer is graduated in 
“ thirty seconds or “ounces per gallon," sometimes in both, 
and reads correctly ata temperatureof 200deg. F. Thirty-two 
parts of average sea-water contain one part by weight of solid 
matter; this amounts to about 50z per gallon, so that if 
the salinometer be put into sea-water at 200deg. F. it will 
read “опе on the “ thirty-two” scale and about five” on 
the scale of ounces. Of this 50z. about ‘250z. are sulphate 
of lime, which is the chief scale-forming constituent in sea- 
water. With regard to running at a safe density, Seaton 
gives 200z, or four “ thirty-two,” as safe, but the amount 
of scale deposited does not depend on the density of the 
water in the boiler, but on the density of the feed and the 
amount evaporated. The salt itself is not deposited 
under a density of 12 “‘thirty-two’—a state of affairs 
which should not be even approached. Suppose the feed 
to contain ‘loz. of sulphate of lime per gallon, the water 
evaporated 10,000 gallons por day, at the end of three 
months 5,6871b. of scale will have been deposited in the 


boiler. If the specific gravity of the scale be 2'6, this 
amounts to 5,687 x 1,728 _ 60,750 cubic inches. If the 
62'5 x 2°6 


heating surface of the boiler be 2,000 square feet and the 
scale be deposited evenly all over it, the thickness will be 
'211in. 

To maintain the water in the boiler at a constant density, 
the water blown out must contain the same amount of 
solid matter as the feed has brought in since the last blow 
down. Hence the rule: the gallons of feed multiplied by 
its solid matter per gallon must equal the gallons blown off 
multiplied by its solid matter per gallon. Suppose it is 
desired to keep the boiler water density at 100z and the 
feed. water density is 2oz, water evaporation per day 
A gallons, water blown off per day z gallons. Then 


А x 2 = x 10, 
A 
&x -_, 
5 


Or the water blown off must equal one-fifth the total feed. 
This rule is not very accurate, and only serves to give one 
a rough idea as to how much to blow off, a process of trial 
and error being adopted to secure the exact result required, 
bearing in mind that the feed check valve must be shut 
when blowing down and the boiler must be pumped up 
again to its original level before retaking the density. If 
the station is situated on an estuary, there will not be 
nearly so much sulphate of lime per gallon as in ordioary 
eoa-water, but this may or may not be made up for by 
carbonate of lime. Also the quality of the water will vary 
with the tides and the amount of fresh water brought down 
by the river. In any case, the sea-water around the British 
coast is not so dense as that in the open sea. Much the 
best way out of the difficulty, however, is to repair the 
leaky condenser, which, unless there are any very special 
reasone, should prove quite a simple matter. 

Sulphate scale is extremely bard and difficult to remove, 
especially when carbonates are also present and the salinity 
of the water is favourable to electrolytis action and scum, 
which is apt to cause priming, so much so that marine 
boilers are universally provided with special scum cocks, 
At the same time it is usual in ocean-going steamers carry- 
ing a fresh water supplementary feed to make up the loat 
water with sea-water until the boilera arrlve at a density 
of about half a " thirty-two,” after which fresh water is used. 
This serves to puta very thin scale on the plates, which 
protects them against pitting aud corrosion.— J. Р. 


[Other replies to 


Question No. 809 will be given in our 
next issue. —Ep. E. E 
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QUESTIONS AND ANSWERS. 


lf thou hast knowledge, let others light their candle at it. 


QUESTIONS. 


816. Why should a Lancashire boiler give a dull boom ac intervals of, 
88y, half an hour, or less, which can be heard 30 yards away, and 
make the steam blow off suddenly at the safety valve when the 
blow-off cock happens to be leaking? The blow-off cock is of the 
Hopkinson type. The blow-off cock delivers below the surface of 
a stream of water. Also, would the above effect be likely to be at 
all detrimental to its safety 1i—Anc E, E. 

ANSWERS. 


Question No. 809.—In a station having water-tube boilers working at 
200lb. per equare inch, and using salt water for condensing, what 
is the beat and quickest method of detecting small quantities of salt 
in the feed water? The presence of the salt being due to a leaky 
condenser, As it is desired to avoid '' blowing down " as much as 
possib'e, to what density may the water in boilers be allowed to 
rise to before forming a dangerous scale? What percentage of 
the feed water should be blown down daily to maintain the 
density at a safe value ? 

Answer to No. 809 (awarded 5s.).—It is a very simple 
matter to show the presence of salt in water. It ia best to 
get a chemical test-tube, but any glass will do. Put about 
an ounce of the water into it, then add two drops of pure 
nitric acid ; stir thoroughly, and add one drop of a solution 
of pure nitrate of silver. If salt —i. e., chloride of sodium 
is present, a white precipitate or turbidity will appear 
immediately, and this will get darker in the daylight. 
Assuming that the feed water is free from mineral, etc, 
matter in solution, its density would be 1,000deg., and after 
having passed through the boilers, and so losing its gases, 
its density would increase somewhat in proportion to the 
mineral, etc., matter in solution. The mineral matter of 
sea-water is approximately: chloride of sodium, 2:60; 
chloride of potassium, 07; chloride of magnesium, 28; 
sulphate of lime, 11; sulphate of magnesia, ‘26—total 
mineral matter, 3°32 per 100 parts or per cent. by weight. 
To this must be added a very small quantity of organic 
matter. The density of sea-water is 1,020, and the solids 
found by analysis in a gallon amount to 2,700 grains, or 
about 60z. Of all the above salts the sulphate of lime is 
the least soluble, and would therefore be the first to be 
deposited on the inside of the boilers. 

Boiling water will dissolve about one grain in 4oz. of 
water as a maximum, and this is about four times as great 
а proportion as the sea-water contains naturally, so that 
the sea-water might be condensed by evaporation to about 
one-fourth of its bulk, which would correspond to a density 
of 1,080deg. after cooling to 60deg. F. This, therefore, 
would correspond to the maximum density allowable, as 
any further concentration would cause a deposit of sulphate 
of lime. All the other salts, being much more soluble, 
would not be affected. A careful consideration of these 
remarks will show that the amount to be blown out of the 
boiler bears no proportion to the amount of clean feed 
water pumped into the boilers, but must depend upon the 
amount cf leakage from the condensing water, and so long 
as the density of the water in the boilers does not approach 
1,080deg, no fear of deposit will be feared. "The water 
must always be cooled to 60deg. F. before observing ite 
density, and then the test must be very carefully and 
accurately made in a glass vessel. 

The analysis of sea-water given above shows it to be 
loaded with other chlorides other than that of sodium, and 
each of these would respond to the nitrate of silver test, 
but, of course, that does not matter for our present purpose. 
However, it should be noted that chloride of magnesium is 
the worst enemy, because it decomposes under the influence 
of heat in the boilers, and so gives rise to active bydro- 
chloric acid in the water in the boiler, and this will dissolve, 
and so damage the interior of the boiler and all its fittings, 
therefore every effort should be made to keep the condenser 
from leaking.—F. С. A. 


Answer to No. 809 (awarded 55.).— The best way of detect- 
ing emall quantities of sali in the feed water is by using 
the naval hydrometer. All readers will well know the 
principle of and the method of using the hydrometer. The 
naval hydrometer, which is particularly suited for this case, 
differs only from other kinds in the matter of graduation. 
Sea-water contains gy part of solid matter, and the hydro- 
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meter is graduated into degrees, each degree representing 
the presence of one-tenth the solid matter in sea-water. 
Ten degrees represent the density of sea-water, or the 
presence of .!, part of solid matter. The indication of 
3180 part of solid matter will, I think, be enough for all 
practical purposes. 

As regards the density to which the water in the boilers 
may be allowed to rise before forming a dangerous scale, 
this should not be more than between 30deg. or 40deg. 
on the hydrometer, indicating the presence of „5, or 4 parts 
of solid matter in the water. We have now to decide the 
quantity of feed water to be blown down" daily to keep 
the density of the water at a safe constant value. Let 
2 =the quantity of feed water and y= the water to be blown 
out. Then x – у =the water evaporated. Suppose the 
water in the boiler is to be kept at a density equal to 
n times the density of the feed water, then the quantity of 
solid matter blown out is proportional to nx y. The 
quantity of solid matter pumped in with the feed during the 
same time is proportional to z, and since the density of the 
water in the boiler remains constant, the solid matter blown 
out must equal that blown in. "Therefore, 


zx1-yxn, 


x 
or, = 2. 
n 
Suppose that in our engine the density of the feəd is 
1 on the naval bydrometer— 1. e., +; the density of sea- 
water—and that the density in the boiler is to be limited 
to four times that of sea-water, in this саве n = 40, and ↄ½ the 
total feed water must be blown out = 2} per cent.— ERNEST 
P. Horus. 


Answer to No. 809 (awarded 5s.).—The best method of 
detecting quantities of salt in the feed water is by the use 
of the salinometer. Draw off some water from the boiler, 
when it has ceased the violent boiling caused by its being 
released from the pressure in the boiler. Try its tempera- 
ture with a thermometer. If it is hotter than the degree 
marked on the salinometer, it must be left to cool until it 
comes to that degree; but if already too cool, warm it over 
a fire till it becomes of the proper degree. Dipthe salinometer 
in the water so as to wet it all over, and then let it float. 
The quantity of salt can now be ascertained by noting 
the mark on the graduated scale on the stem of the 
salinometer the water stands at. Two hundred degrees 
Fahrenheit is the usual degree marked on the 
salinometer. The presence of salt in the feed water can 
be detected in another way by drawing some of the 
water off, boiling it aud placing a thermometer in it ; if the 
mercury rises above 212deg. it shows the presence of salt, as 
the boiling point of fresh water is 212deg., and that of salt 
water 215 2deg. It has been found by experience that 
when the density of water in a boiler is prevented from 
exceeding that point at which it contains ,*, its weight of 
salt, ог 802. per gallon, no injurious scale will form. Before 
the percentage of the feed water to be blown down can be 
ascertained the density of it must be known. Assuming 
that the density of the feed water is 132, or loz. of salt per 
galon, and as the density of the water allowed in the 
boiler is 5g, or 802. of salt per gallon, it is clear that the 
water in the boiler must be reduced by evaporation to 
4 its bulk before it can contain 33 of salt, or, in other words, 
4, or 124 per cent., of tha total feed water must be blown 
down daily to maintain the density of the water at a safe 
value, —GEORGE EMENS, JUN. 

Question No. 810.— Discuss means of speed regulation of alternating- 
current low voltage motors, and state why the cost of variable-speed 
alrernating-current motors exceeds that of constant-speed motors 
by a relatively high amount. What would be the best method 
for obtaining electrically a speed variation of 2b per cent. with a 
1-h.p. alternating-current motor 

Answer to No. 810 (awarded 78. 6d.).—Leaving out of 
account a change of supply frequency as impracticable, 
there are only three ways of regulating an ordinary single 
or polyphase induction motor : (1) by changing the number 
of poles ; (2) by reducing the stator terminal volts ; (3) by 
inserting resistance into the rotor windings (Fig. 1) 
(1) only allows large changes of speed to be produced, such 
ae those in the ratio of 1 : 2 or 1 : 4, and is, besides, 
expensive, owing to the special arrangement of the winding 
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and the large number of ends that have to be brought out to 
the regulating switch. (2) is only applicable for emall speed 
changes (say 10 to 15 per cent.), for a comparatively large 
percentage change in terminal volts is required to produce 
а small change in speed. Since the maximum torque which 
an induction motor will develop before stopping through 
overload varies as the square of the terminal volts, even a 
good motor, standing two or three times full load with 
full terminal volts, very soon reaches a point where the 
overload capacity is too small for practical work. 


SUPPLY 
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(3) is the method most commonly employed. It involves 
the use of a “ wound " rotor fitted with slip-rings to enable 
the variable resistance to be inserted, and it is less efficient 
than either (1) or (2). It, however, enables any required 
speed variation to be produced, right down to zero speed if 
desired. The low officiency is due to the fact that of the 
total energy a fraction proportional to the speed reduction 
effected is lost in the regulating resistance, just as in the 
case of an ordinary direct-current motor whose speed is 
regulated by inserting resistance in series with the arma- 
ture. Thus, if the amounts of power taken into the motor 
at fall speed and at 25 per cent. reduction in speed are 
equal, the useful power developed in the latter case 
will be practically 25 per cent. less than at full speed. 
If the machine is used at the lower speed continuously, of 
course this loss becomes a serious item, but if, as is more 
usual, the lower speed is only wanted occasionally, the all- 
day efficiency is not lowered appreciably. This method (3) 
would, therefore, undoubtedly be the best, both as regards 
first cost and stability of running, to adopt for the 25 per 
cent. reduction in the 1-Ь p. motor mentioned, provided 
that the low speed is not wanted for a large proportion of 
the time. As regards the increased cost for variable-speed 
motors, this is only large in cases in which the normal 
constant-speed motor bas a squirrel-cage rotor without slip- 
ringe, for then the variable-speed motor (method 3) bas to 
be provided with a special rotor fitted with rings (usually 
three) and a brush gear, often involving a fairly complete 
change of design. When the normal motor already has a 
“ wound " (slip-ring) rotor the additional coat for variable 
speed should be little more than that of the regulating 
resistance, provided, of course, that the torque required at 
the low speed is no greater than the normal full load 
torque. The regulating resistance itaelf, especially in the 
case of small machines, is a somewhat expensive item, for, 
besides the fact that it has to dissipate a very large 
amount of energy (compared, for instance, with that of the 
shunt regulator of a direct-current motor), it has to have 
three arms and sets of contacts to correspond with the 
usual three slip-rings on the rotor.—Q. 


Answer to No. 810 (awarded 1з. 6d.).—In induction or 
so-called constant-speed motors, the speed can be varied 
both by stator and rotor devices. 

1. Stator Regulation —(a) Alteration in Number of Poles — 
This is a very good method when the speed is to be halved. 
The stator coils are in two sete, one of which can be 
reversed. The poles, which would be with eight poles, 
+—, +—, +—, +-, would become + –, – +, + =; 
— +. Two adjacent similar poles would act like a соп. 
sequent pole. The great advantage of this kind of 
regulation lies in the fact that no energy is lost by the 
change. It corresponds but is not equivalent to the 
regulation of direct-current motors by alteration of the 
field current. 

(b) Alteration in the Frequency of the W orking Current, 
This method would be too expensive, as another machine 
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would be required, and it would be cheaper to have two 
separate motors for the two different spe | | 

2. Rotor Regulation.—(a) Introduction of Resistance into 
the Circuit of the Rotor—The effect of this is seen most 
plainly with the aid of the given Heyland diagram. The 
details of this cannot be explained, as they would require 
too much space. B, C, represents the output that would 
be got when the rotor slip was 5 per cent. If B, C, repre- 
sents 1 b.h p., then with this motor a slip of 15 per cent. 
would be obtained when the rotor was giving out energy 
to the amount represented by B, C,— i e., about 2:2 b.h.p.— 
and, therefore, 1:2 b.h.p. must be dissipated as heat in the 
rotor rheostat. Even though approximately only 10 per 
cent. variation in speed has been obtained, the motor has 
nearly reached its maximum output. More work, of course, 
can be got out of the motor, but not any more available 
reduction of speed. The amount of energy represented by 
X C, can be made use of by putting on a load equal to 
B, C, and cutting out the rotor resistance, but the speed 
will be exactly the same. A, D. represents its output as a 
conatant-speed motor. Diagram I. would not be suitable for 
a 1-b. h. p. induction motor, but such a motor would very 
likely be worse in its regulation. On testing a 4, b. h. p. 
three-phase induction motor, the variation of speed from 
noload to 100 per cent. overload was found to be only 
18 per cent of the no-load speed. 


DIAGRAM I. 


(b) Cascade Regulation or Tandem Control.—This is а 
variation of (a), where the energy represented by X C, in 
the first diagram is passed on to the stator of a coupled 
motor. This motor adds to the torque and prevents 
dissipation of energy as heat. The second motor has a 
starting resistance in its rotor circuit. The apeed of the 
two when coupled is half that of either running alone. 
Supposiog we consider the stator-rotor traneformation ratio 
to be unity in both cases, we may approximately take the 
currents in the rotors of both to be equal. The torque of 
each motor will be the same as if it were running alone 
with thie current, and, therefore, the number of revolutions 
for any particular output must be halved when the two are 
coupled. 


€ — 
360° (electrical) 


DIAGRAM II. 


The best kind of motor to use for 25 per cent. speed 
variation would be a compensated series alternating motor 
where the armature is fed by a transformer from the stator 
circuit. The voltage on the armature could be varied by 
any reasonable amount, and the armature would have to 
speed up to produce the necessary back E M.F. Sach 
motors are not yet on the market in small sizes. The 
reason for the extra cost of variable-speed induction motors 
is that the rotor has to be wound and connections made to 
slip-rings, and these sonnected to a three-way rheoatat, 
whereas a so-called constant-speed motor has a rotor circuit 
composed of straight conduetora with the ends short- 
circuited, as shown in Diagram II. (Osnos type).—E. S. 


Answer to No. 810 (awarded 5s.).—There are three com- 
mercial methods of electrically varying the speed of induc- 
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tion motors: (1) by changing the number of poles; (2) 
variation of supply voltage; (5) resistance in rotor circuit. 
1. The method of pole changing bas been discussed at 
length in these columns quite recently ; it has the follow. 
ing disadvantages : (a) The ratio of speed variation is practi- 
cally fixed—a ratio of 2 to 1 is that chiefly employed. Other 
ratios of 4 to 3, 4 to 1, etc, can also be arranged, but with 
considerable complication. For a ratio of 2 to 1 the motor 
would be wound with the larger number of poles—i e., for 
the lower speed —with this arrangement the whole of the 
windings are active at both apeede, but with the other 
ratios mentioned above it is generally necessary to wind 
the motor with two or more separate windings—depending 
on the speed ratios required. With this system it is difficult 
and costly to arrange for small speed variation. (b) The 
switchgear is complicated with low-speed motors where 
separate windings are not used. (c) With reduced speeds 
the leakage increases, due to the larger number of poles, 
and the power factor decreases. The advantsge of the 
system—especially with the 2 : 1 ratio with common wind- 
ing—is that the efficiency is fairly high at both speeds, the 
decreased efficiency at the lower speeds being due to the 
increased rotor losses. The system is satisfactory where 
the motor has to run at either speed for any length of time. 
2. The speed variation by means of supply voltage is 
chiefly with ''squirrel.cage " rotors, and is fairly 
satisfactory where the required speed variation does not 
exceed 50 per cent. The general practice is to wind the 
rotor with somewhat high-resistance coils, so that small 
changes of voltage produce a wide range of speed; the 
rotor C? Б, losses, however, are permanently increased. It 
must also be remembered that the torque of induction 
motors varies as the square of the impressed volts.  . 

3. The speed variation by rotor resistance is that chiefly 
employed, and generally meets with the average require- 
ments where wound rotors are used. A liquid or metallic 
resistance is connected in the rotor circuit, the slip or speed 
variation being directly proportional to the resistance. The 
epeed, therefore, can be varied within very wide and fine 
limite, as desired. The dissdvantage of this method is the 
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From these facts it is clear that there are three direct 
methods of altering the speed of the rotor: (1) Alteration 
of the frequency of the supply. This method is obviously 
only available for very special cases, and need not be con- 
sidered. (2) Variation of the number of pairs of poles of 
the stator windings. Thie arrangement is very inflexible, 
as unless a large number of poles are provided the stops 
are very great; thus a two-pole machine converted to four- 
pole will bave its speed halved, and the larger the number 
of poles the greater become the difficulties of winding and 
switching over. (3) By altering the resistance of the 
rotor winding. This method, combipirg as it may the 
office of starter and controller, is easy and flexible ; 
the windings, usually connected in star, are led to 
slip-rings, and a resistance may be included in the circuit, 
with speeds corresponding to each stop and a final position 
short-circuiting the resistance for the maximum speed. 
The main disadvantage consists in the fact that the torque 
and stator current will remain practically the same for all 
speeds. Thus at the lower speeds there is great waste of 
energy, as the output of the machine will decrease with 
the speed, while the power used will remain constant. In 
fact, the arrangement may be compared to the speed 
regulation of a shunt motor by inserting resistance in series 
with the armature. 

Apart from these methods of altering speed, applicable 
to single motors, there is a method equivalent to the series- 
parallel control of direct-current motors. This is known 
as the tandem or cascade control, in which, instead of 
putting a resistance in the rotor circuit of No. 1 machine, 
the stator of a second machine is switched in, this second 
machine being designed to run at a lower speed and lower 
frequency ; the two machines are coupled together, and 
machinery may be run from No. 1 machine alone at full 
speed, or with both machines at a lower speed, but with 
increased torque due to the second machine. 

As regards the question of the price of varlable-speed 
motors, there are obvious reasons for their relative costli- 
ness: (1) there is not such a great demand for them, con- 
sequently they are not made in large quantities, which 


large С? R losses in the resistance, the efficiency varying | naturally results in higher prices being démanded ; (2) if 


approximately as the speed with constant torque. The 
power consumption is, therefore, the same at all speede, as 
in the case of the continuous-current motor with speed 
regulation by armatare resistance. 

Regarding the extra cost of variable-speed motors over 
the constant-speed motors, with method (1) the extra cost 
is due to the switchgear for changing the pole connections 
with motors with common windings, but with separate 
windings the motor sizs is increased, due to larger or more 
numerous slots. The rotor construction with wound rotors 
is also inoreased— i е., slip rings and brush gear—as it is 
necessary to wind for both speeds. No complicated switch- 
gear is necessary for the motors with separate кил а 
simple change-over switch only being required. (2) The 
extra cost of this method is only due to the auto-trans- 
former to vary the voltage. The motor sizo is not 
increased. (3) With this system the motor sizo is not 
increased, the extra cost being only due to the regulating 
resistanee, which depends on the speed variation required. 

The best method of obtaining a speed regulation of 
25 per cent. would be by rotor resistance with a wound 
rotor, or varying the voltage with a “squirrel-cage rotor. 
It has been assumed tbat the motor in question is of the 
two or three phase type, although the writer has obtained 
satisfactory resulte with ordinary single-phase induction 
motors fitted with wound rotors and a speed regulation up 
to 25 per cent. with rotor resistance. —JUNO. 

Answer to No. 810 (awarded 5s).—The factors upon 
which the speed of an induction motor depends are given 


by the equation 
frequency 


R. P.M. = — ee x 60. 
number of pairs of poles 

This speed, however, is not that of the rotor, but that of 
the rotating field caused by the stator windings. The 
actual speed of the rotor differs by a small amount, known 
as the slip, from that of the rotating field. In most cases 
the rotor speed will be not more than 5 per cent. lower 
than that of the field. Now this slip is directly proportional 
to the resistance of the rotor winding. 


made with a variable number of poles, a number of sub- 
divisions of the winding are needed, increasing the labour, 
and a costly and complicated switchgear is required ; (3) 
if made with variable resistance for rotor slip-rings are 
required and squirrel-cage windings cannot be used—more- 
over, the machine must be made of euch a size as to 
develop its full output at its lowest speed, thus being 
larger than if built to give its output at the higher speed. 
The increased cost of the tandem system is so obvious as 
to need no comment, 

The best method to employ for obtaining 25 per cent. 
speed variation for a 1-h.p. alternating-current motor is 
probably that of inserting a resistance in the rotor circuit, 
as this will only entail a drop in efficiency at the lower 
speeds, and will permit the use of intermediate speedr, 
while the winding the stator with eight poles, convertible 
to six, would be impracticable in the case of so small a 
motor.—H. W. B. 


Answer to No. 810 (awarded 58.).— There are three chief 
methods of varying the speed of indaction motors: (1) by 
changing the number of poles in the stator; (2) by insert- 
ing resistances iu circuit with the rotor; (3) by varying thé 
voltage applied to the terminale of the motor by means of 
a compensator. 


MOTOR Resrstence 


Fie. 1. 


The first method has been well discussed in these columns 
very recently in answer to Question 794, so that I do not 
think tbat any explanation is called for bere, The second 
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one has not been explained recently, so that I will briefly 
consider. As is well known, the slip of an induction motor 
varies inversely as the rotor flux. Now, of course the 
rotor flax is proportional to the rotor current, so that it 
follows that if we diminish the rotor current by inserting 
resistance in the rotor, we can increase the slip of the rotor, 
and, therefore, diminish the speed. The connections of the 
resistance are as given in Fig 1. Thus by altering the 
value of the resistance, which is easily adjustable, we obtain 
various speeds for the motor. 

The diagram of connections for the compensator used ia 
the third method—: e, by varying the voltage across the 
terminals of the motor—is given in Fig. 2 LI, La. L, 
Mi, M, M, are knife-blade terminals, and are mounted on 
a wood block, to which is connected the switch handle. 
TI. T, T3. T.. T, aud T, are connected to the small trans- 
formers. With the switch handle thrown over towards the 
transformers it will be seen that we have only a fraction 
of the voltage across the terminale, and when over towards 
Fi, Fa, F, F, F, and Е, tho fall voltage of the mains ів 
across the terminals of the motor. Having briefly described 


the three different methods, I have next to discuss their |. 


merits. | 
To MOTOR 
L TRANSFORMERS 
L. : 
КЛ M, Т, 
[S шеф 
Fs. M, T 
[^ А ^ Ts 
Е, $ Т; 
LINE 
Fic. 2. 


. Each of the above has ite own field of operation. The 
third method is the one mostly used in starting up machines 
in works. The simplicity of the compensator makes it 
especially useful for this. The second method can be and 
often is used for starting up machines in power stations 
where the method of operation is well understood. The 
first method can be used when a variable apeed is required, 
but it will only give a few different speeds. Suppose we 
had a motor running at 400 r.p.m. with a frequency of 
40 cycles per second, then the number of pairs of poles are 
40 x 60 


400 
we could get 45 different speeds by reducing the number 
of pairs of poles down to 4, 3, 2, and 1. With a proper 
resistance we could obtain several more intermediate 
speeds. With regard to the speed regulation of the 
1-h.p. motor in the question, I think that, as the motor is 
only a small one, the second method would be best, because 
as the speed variation is only 25 per cent., the capital cost 
of the whole affair—motor and resistance—would be less 
than the pole-changing method. However, there is not 
much in it. The reason that the variable-speed motore 
cost most is because of the high cost of the pole-changing 
gear and of the resistanoes. —EnNEST. P. HOLLIS 
Question No. 811.—It is desired to instal a motor generator of 50 kw. 

capacity for interconnecting au alternating-current 2 CO2-volv 76 ~ 
system with а direct-current 460-volt system. The alternators are 
of the ironless core type, and the dynamos are compound wound. 
Describe the controlling arrangements for the set to be started up 
ав a motor from the direct-current side, but to run either as» an 
alternating.current or direct-current generator in parallel with the 
existing plant. Give a diagram of the necessary connections. 

Answer to No. 811 (awarded 7s. 6d.).—Since the main 
direct-current dynamos are compound wound, it will be 
necessary for the direct-current machine of the motor- 

enerator set also to have a compound winding, but it will 

best to use the series turns only when the direct-current 
side is a generator, as at other times this winding would 
merely act as а shunt to the series windings of the main 
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generators and spoil their self-regulating properties. In 
order to be able to dispense with the series winding in this 
way (when the direct-current side is the motor), it will, of 
course, be necessary for the direct-current machine of the 
motor-genorator set to have sufficient shunt excitation to 
let it ran at the normal speed at all loads as a shunt motor. 
In most machines this woald be the case, but if it is found 
that the shunt is iasofficient, the series winding can be left 
ia at all times without any change in connection, though 
it may be necessary to regulate the main generators partly 
by hand in consequence. The diagram of connections, 
assuming that the series winding is to be cut out, 
would be as in Fig. 1, and the process of operation 
would be as follows. To start up uot use as a generator 
on either the direct.current or alternating-current side) 
move switch A to the dotted position, so as to cut the 
series winding out and connect the dynamo brush direct 
to the outer 'bus bar. Then close the starting awitch, В, 
slowly starting the set up. The alternator field is next 
‘excited by means of switch D, and the alternator volts are 
adjusted to the right value (2,000) on voltmeter VI. The 
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synchronising switch, E. is also closed, and when synchronism 
is indicated on the synchroniser, S, the speed being adjusted 
by switch G, the maia alternator switch, F, is closed. The 
set is then in a position to act either as a direct-carrent 
generator driven by a synchronous alternating-current 
motor, or as an alternator driven by a shunt direct-surrent 
motor. 

1. If the direct-current side is to Ъз the generator, the next 
step will be to strengthen the direct-carrent field by switch G 
until the ammeter C, indicates no current (or even a slight 
generated current). Then move switch A into the full-line 
position, and strengthen or weaken the shunt by G in order 
to get any desired load out of the direct-current side, just 
as in the case of an ordinary steam-drivea direct-current 
compound dynamo. At the same time the field of the 
alternator will require a slight adjustment, by means of 
switch D, in order to ensure its taking the minimum 
possible current, as indicated on C,, for the particular load 
in use. This adjustment, however, would be very slight in 
the case of a coreless disc alternator, and if the field is 
once set at the best value for half load it can probably be 
left unaltered from no load to full load without much loss. 

2 Ifthe alternating-current side is to act as the generator, 
leave switch A in the dotted position permanently and 
weaken the direct-current shant by means of G until the 
desired load is given out by the alternating-current side, at 
the same time suitably strengthening the alternator field 
by switch D. If the series winding of the direct-current 
a:de is not to be cut out when the machine is acting as a 
motor, the only alteration required will be in switch A, 
which will be an ordinary double-pole switch without 
special contacts, and it will make the fall-line connections 
permanently. It will be seen that, owing to the presence 
of the equalising bar, no reversal of current through the 
series winding will take place when the direct current 
machine is converted from a dynamo into a motor.—Q. 

[Other replies to Question No. 811 will be given in our 
next issue.—Ep. E. E.] 
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if thou hast knowledge, let others light their candle at it. 


QUESTIONS. 


817. A car weighing 10 tons when loaded gets out of control down an 
incline of 1:5 in 100, and moves at the rate of 20 miles an hour, 
and on tbe application of the emergency brake it is pulled up in a 
dietance of 20 yards. What is the energy dissipated, the average 
i power, the retardation, and the time taken in pulling up ?— 


818. I am anxious to study the wave forms in varicus parts of an 
alternatipg-current circuit. Oan anyone describe the construction 
of a simple form of ‘' oacillograph " '—FrrTYQUIDA. 


ANSWERS. 


Question No, 811. —16 ів desired to instal a motor.generator of 50 kw. 
capacity for interconnecting an alternating-current 2,CO0-volt 76 ~ 
syatem with a direct-current 460-voltsystem. The alternators are 
of the ironless core type, and the dynamos are compound wound. 
Describe the controlling arrangements for the set to be started up 
as a motor from the direct-current side, but to run either as an 
alternating. current or direot-current generator in parallel with the 
existing plant. Give a diagram of the necessary connectiors, 


| Answer to No. 811 (awarded 7s 6d.).—In providing the 
controlling gear for such a small unit asa 50-kw. motor- 
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generator, one needs to consider the question from, among 
others, the standpoints of (1) reliability ; (2) cost; (3) 
utility. The relative importance of the second item will 
depend upon the size of the station, but in any case it 
should bear a due proportion to the cost of the set itself. 
Again, while it would probably be desirable to make it 
conform to the rest of the switchgear, yet none but neces- 
sary apparatus should be included, on the score of cost. 
Let us assume a small station with single-phase alternatiog- 
current plant, and with the general arrangement of the 
switchgear shown on the “dynamo” and “alternator ” 
panels in the figure. Since the motor-generator is to be 
run in parallel with compourd-wound dynamos, we will 
assume the generator to be compound wound, to include 
this case — though this is by no means necessary, and 
inoreases cost. On the panels marked motor-generator " 
I have shown the essential connections for running such a 
machine coupled to its single-phase synchronous motor. 
It will be noticed that two field switches are provided for 
the generator. Опе is arranged to give the excitation from 
the 460-volt direot-current bus bars and the other couples 
the field on to the generator terminale. The use of these 
switches becomes apparent later, 

O is a resistance switch divided into sections of such 


—— —.¼ MoTor GENERATOR 


1905. 


value as to limit the starting current to a reasonable 
amount, and whose exact resistance depends on the arma- 
ture resistance of the generator and the supply pressure. 
Except for these and the double-throw equaliser switch, the 
gear is similar to the dynamo arrangements. P is merely 
a paralleling voltmeter plug. Only one of these is in use 
for either board, the alternating-current and direct-current 
plugs being sufficiently dissimilar to avoid their insertion 
into the wrong sockets. 

The operation of starting is as follows: The ’bus-bar 
field switch of the generator is closed and the field brought 
up toa maximum. Switch O being open, M—the equaliser 
switch—is closed to b, this being connected to the + bus 
bar through a fuse. Next, O is closed step by step as 
the machine speeds up, when N is closed and O again 
opened full The set is now to be synchronised with the 
alternating-current 'bus-bar pressure. Close the left-hand 
alternator (motor) switch and insert the paralleling plug. 
Now, with the field resistance all In, close the field switc 
and bring the motor excitation up to normal. The lamps 
and synchronising voltmeter will now be indicating ; 
synchronise by reduciog the generator field and parallel. 
The generator field switches must now be changed over 
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(this can be done without breaking the field so long as M 
апа N are closed). Now open out M and N and close L 
and M on toa. Bring machine volts up to 'bus volts and 
close N, putting the motor-generator in on the load. To 
pick up load on the direct-current side increase generator 
field, and to pick up load on alternate-current side decrease 
generator field, which will then be acting as motor. No 
regulation can be effected with the single-phase motor 
field. This should be adjusted to give minimum current 
when motoring, and to maintain voltage when generating. 
A speed indicator should be provided on the motor- 
generator, for use when running the alternate-current load 
alone. 

The necessity for self-exciting the generator becomes 
apparent when we remember that in the event of the fuses 
blowing it would be impossible otherwise to open the 
switches to replace a fase without breaking the field. It 
should be noted that the two field switches should never be 
in together except when either M and N (M being in b) or 
L and N are both io, otherwise the armature becomes con- 
nected to the bus bars through the field switches. The 
field discharge resistances are shown separate, but need not 
beso. The field switches should olear the discharge oon- 
tacts when “of,” and a pause should be made on these 
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— when opening to give time for the field to collapse 
slowly. 

Nole.— By an error a fuse has been shown on the 
earthed pole of tbe alternators; this should be omitted as 
unnecessary. —PERPLEX. 


Answer to No. 811 (awarded 1з. 6d.).— In this question 
the number of phases is not stated, and so the writer has 
assumed a single-phase plant. The diagram shows the 
connections for an installation which seeme to meet the 
case. The following notes on working will serve to explain 
the diagram more fully than the references. On the direct- 
current side is shown a compound-wound machine designed 
to run as a shunt motor or compound generator. A throw- 
over switch is shown for operating the series field, which 
will allow of connection being made to the equaliser bar, or 
the series-field short-circuiting cable. This is necessary to 
enable the machine to run at an even speed as a motor, 
which is essential in the present case, for the compound 
winding will probably be designed for over-compounding 
when generating, and if left in cirouit when motoring it 
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tion must be made on the exciter field regulator, increasing 
the excitiog current, causing the machine to take up its 
work. То run the set as э direct-current generator, switch 
in as directed above, and regulate the load on the direct- 
current machine field regulator, increasing the field current, 
causing the voltage to rise, and the machine to take the 
load. When a small load has been put on the direct- 
current machine (working as a generator) close the series 
field switch on the equaliser bar, when the machine will be 
working as a compound generator. If the machine is 
working on a traction or other variable load in parallel 
with compound generators, some difficulty may be experi- 
enced in paralleling on the alternating-current side, due to 
voltage variation on the direct-current bars. In place of 
the ordinary synchronising lamp a synchroscope would be 
advisable, as ready indication is given of the speed of the 
incoming machine, whether too fast or too slow.—E. P. A. 


Answer to No. 811 (awarded 58.).— The following is a 
description of plant that has been working satisfactorily 
for the last three or four years. The step switch shown in 
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would necessarily weaken the field as the load increased, f the diagram із out of proportion to the main switches, but 


and cause unsteady running. On the alternating-current 
side an ordinary synchronous motor is represented, with a 
rotating field excited off the direct-current bare, with a field 
regulator in circuit. Synchronising gear is also shown. 

n starting up, the following is the method that should 
be employed. Short-circuit the series field, and close the 
circuit breaker and main switches on the direct-current 
side, then close the armature circuit through the starter. 
The ш спеши оп the synchronous machine must next 
be olosed. fore closing the alternating-current switches, 
it is necessary to bring the machine up to synchronous 
speed, and also up to voltage. The former operation is 
performed on the direct-current machine by means of the field 
regulator shown in the left of the diagram, which adjusts 
the resistance in the field circuit, thus regulating the speed. 
. Adjusting the alternating-current voltage is performed on 
the exciter field regulator, shown in the centre of the 
diagram. When the voltage and speed are correct, the 
alternating-current main switches may be closed. To run 
the set as an alternating-current generator, the load regula- 


this is to emphasise it as the querist desires. It is advisable 
to start up the machine as a shunt motor; this will 
necessitate a short-circuiting switch for the series coils. If 
atarting up compound, there should be an equalising bar 
fixed so that any two machines required to be run in 
parallel can be connected on to it. The top contacts of the 
mains switches are connected to copper strips, Z, which ran 
vertically up the board, and can be plugged on to any ‘bus 
bar. The shunt coils and the synchronous motor field leads 
are also connected to these strips. Before starting up see 
that the field resistance is all out, making the field as strong 
as possible. For starting, a step switch ie used, the 
resistances between the contacts being able to carry about 
one-third of the full current for a minute or two. (The 
firet coil of the resistance is slightly thicker than the 
others.) The length of time the switch ie kept on each 
step is determined by watching the ammeter in olrouit. 
As the machine gathers speed and the back E.M.F. rises, 
the current will drop toa very small amount. When the 
step switch is in the top contact, raise the speed of the 
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machine by weakening the fields, and make the fields of the 
alternate-current machine synchronise in, trip the circuit 
breaker (which is in clrouit as a safeguard though not 
essential), and take out the step switch. The set is now 
ruuning from the alternate-current side, and is to be 
paralleled in with the 46 ampere-volt system. This can be 
done with a paralleling voltmeter, which is placed in two 
contacts let into the switchboard. The contacts are con- 
nected through a fuse to the top and botton of the — switob, 
and when the voltmeter reads zero, showing that there is 


then be advanced to the second contact, andso on. When, 
finally, the last contact is reached all the resistance is cut 
out, and the full voltage of the lighting system will be 
across the terminals of the motor-generator. Herewith I 
have given a diagram of connections showing fally the 
complete arrangement. The auxiliary starting circuit con- 
sists of (1) an auxiliary switch, (2) a circuit breaker or 
fuse, (3) the step starting switch described above, (4) an 
ammeter. There is an extra contact put on the equaliser 
switch of the machine (if it be not already there), so that 
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no difference of potential between the top and bottom of | when the switch is in one position it acts as an equaliser 
the switch, close the switch. The machines can now be | switcb, but when in the second position it short-circuite the 
used to generate either alternating or continuoos.—F. B. M. | series turns on the direot-current side ; the reason for this 


Answer to No. 811 (awarded 5s.).—Having a long 
acquaintance on а large power company with a considerable 
number of motor-generators, I can recommend the follow- 
ing method of starting up as one which will well suit the 
case. The great point is to start the machine up with a 
small amount of current, in order that there may be no 
kicks on the voltage of the lighting system. As the motor- 
generator in question is only a very small one, indeed, there 
is not much danger of any large kicks in voltage when 
starting up, as, in the first place, it will take little current to 
start, and, secondly, when started it will quickly come up 
to speed, and if there has been any drop or rise in voltage 
it will quickly recover itself. The best way of doing this 
is by inserting a resistance in between the lighting system 
and the motor-generator terminals. The beet kind of resist- 
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ance switch to use is the step resistance. I have found that the 
general idea of this starting resistance is not understood by 
those who are not acquainted with motor-generator sub- 


I will describe later. 
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I will now go through the complete process of starting 
up the motor-generator, which can be followed on the 
diagram. First cut out all the resistance of the field of the 


station work. In Fig. 1 I bave given a cross-sectional 
elevation of the switch, and also a diagram of connections 
of the resistance. It will be seen that, on putting the 
starting switch on the first contact, all the resistance will 
be in circuit, and the machine will start up slowly, and 
when it has developed sufficient back E.M.F. the current 
taken will die down to a small amount, and the switch can 


generator, put in the field switch. We must have as strong 
a field as possible in order to start up slowly. Now, 
always on starting up the series turns must be short- 
circuited, or the starting current will weaken the field 
and the machine may run away, so put the equaliser 
switch in its proper position for doing this. Now 
put in in order the following : positive main switch, 
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auxiliary switch circuit breaker. We are now ready to 
start up the machine. I may here say that a fuse may take 
the place of the circuit breaker, but the latter is the more 
useful, as the only time itis likely to come out is, perhape, in 
a shut down, when we are in a hurry to start up and have 
been too quick with the starting switch, and it will take a 
considerable time to replace the fase. Now put the step 
starting switch on its first contact, and the machine will 
start up. Note on the ammeter when the starting current 
has died down and bring the switch up on to the second 
contact ; repeat this till all the resistance is cut out. Then 
weaken the field by means of the field rhecstat (not shown 
in disgram) until it is near synchronous speed. If the 
motor is just an induction motor, then the high-tension 
switch may now be put in. If it is а synchronous motor, 
put in motor field switch, raise volta to the voltage of 'bus 
bar, and synchronise in the usual way. Then trip the circuit 
breaker in the starting circuit, and take out etep and 
auxiliary switches, parallel in with the negative main switch 
in the usual way, first of all compounding the machine by 
patting the equaliser switch in its proper position. Thus 
the operation of starting up has been performed. 

There is one observation I must make, and that is when 
the motor-generator is to be used for convertiug direct into 
alternating current, the series turns on the direct-current 
field must be short-circuited. The reason for this is obvious. 
We shall weaken the field by passing the current round the 
series turns, as they are then in opposition to the shunt 
turns on the machine.— ERNEsT P. HOLLIs. 


Question No, 818.—The owners of an isolated low-tension direct- 
current lighting and power installation in the colonies, supplying 
current to aboat 110-volt motors, varying in power from 
1 h. p. to ББ b. p., are anxious to establish a repair shop on the 
premises, cquipped with the necessary plant to effectually carry 
cut all winding and repairs due to breakdowns and ordinary wear 
and tear. The motors are all of the four-pole type by various 
British manufacturers. Describe the mcs modern appliances 
for this class of work, with special reference to the possibility of 
manufacturing commutators at a ressopable outlay. 

Answer to No. 812 (awarded 7s, 6d.).—In this question 
I assume that G. F.“ does not wish to go to any 
unnecessary expense with his workshop, therefore the 
following tools will be absolutely necessary. First of all 
you will require a lathe—this should have back gears, screw- 
cutting, and traversing arrangement. The diameter of the 
largest armature would be helpful in this question, but I 
vill suppose that the lathe centres are 7in. from the bed; 
this means that if anything more than 14in. diameter is to 
be machined on the lathe, it will require the headstock, 
poppit, and tool reat to be packed up (which is very 
common in practice) with wood, or, better still, to have 
castings made and machined to fit the bed. This would 
come cheaper than having a larger lathe, also being more 
convenient for the smaller work. Now, when a lathe is 
packed up as described above, it generally puts the traversing 
arrangement out of action, owing to the wheels not meet- 
ing. This may be overcome by running a small fiat belt 
off the driving wheel on to the driven, the only difference 
being that the direction of traverse will be reversed. The 
next thing you will require is a drilling machine with 
small drill chuck and set of drills. The machine I would 
recommend is one by Barnes and Co., which stands about 
5ft. 8ln. in height, having a traversing arrangement and 
taking any size drill from jin. to about 141а., and capable 
of drilling anything up to д. in height. You will also find 
a hand drilling machine very useful for doing small jobs 
without taking a machine to pieces. Next, you will need 
several sets of taps, ranging according to size of screws on 
machines; also screw dies. The latter need not go above 
Jia. diameter, and any larger screws can be made on the 
lathe providing you get a set of chasers for finishing those 
larger sizes after screw-cutting. А small stock of standard 
bolts and nuts will be found very useful, and also a small 
quantity of hexagon steel of various sizes for odd sizes of 
bolts and nuts. A small shaping machine would certainly 
add to the convenience of the workshop, but is not absolately 
necessary, as such jobs as slotting and putting keyways in 
shafts, otc., can be done on the lathe. The lathe may also 
be used as a winding machine for field-magnet coils in the 
following manner. Arrange the coil former in the lathe 
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so that it runs fairly true, fix a small groove pulley in the 
tool rest to guide the wire on to the former, then traverse 
the guide pulley along by means of the screw-cutting 
wheels, which are easily calculated. For example, suppose 
the wire to be wound is 1mm. diameter, then wheels 
capable of cutting 26 or 27 threads per inch would do, 
thus allowing a little for insulation. The direction of 
traverse would have to be reversed for the backward journey, 
bat this is generally a very simple matter. You will also 
have to be p for the burning out of armature coils, and 
I think the following would be advissble: get three or four 
finished coils for each size of armature from the makers of 
the motors ; then, if any breakdown in this respect occurs, 
it 1% only a simple matter to remove the burnt coil and 
insert a new one. Probably the worst job will be winding 
the wire bands on the armature again, bat this is not a 
long job if done on the lathe. The following sundry tools 
will be found necessary: hacksaw, tap wrenches, various 
sizes and shapes of files, three-jaw self-centering chuck and 
carriers for lathe, a small portable forge for forging tools 
for lathe, etc., an emery wheel about біп. diameter and fin. 
wide, leaving uomentioned such toole as hammers, chisels, 
etc., which are absolutely necessary. 

Now as regards commutstor making. The writer does 
not think it advisable to attempt making them all througb, 
bat rather to buy the bars ready shaped (as shown in 
Fig. 1), and build them up yourself. The uniformity in 
thickness of the mica insulation is a very important item. 
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This should be gauged for thickness and cut to size before 
commencing to build. You may then start in the 
following manner: Turn up a piece of hard wood to 
the same diameter as the inside of commutator to 
be built, erect it vertically on a flat surface ; then 
starb to build the segments up around it, taking care 
that all the mica used is sound, otherwise it will undoubtedly 
cause endless trouble. When the desired number of bars 
are all built round, get two steel bands (as shown in Fig. 2), 
place them round the commutator, and tighten up slightly. 
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The wooden centre can now be removed, after which the 
bands must be tightened up as much as possible. The 
commutator is now ready to have its ends turned up to fit 
the end plates. When this is done the ends can be bolted 
on in the ordinary manner, the bands removed, and the 
commutator put on a mandrel and turned up over the 
top. Now comes the end connections. These may 
be of several forms: (1) If the armature is wound 
with round wire, the ends of the segments can be 
drilled, the ends of the wire inserted and soldered in. 
(2) If wound with rectangular bars a epider will have to 
be fitted to the commutator, and may be done in the 
followiog manner: Drill a small hole in each commutator 
segment the required distance from the end and not more 
than jin. deep. Again put the commutator on a mandrel 
in a lathe, and with a thin parting-off tool fixed horizontally 
in the tool-holder proceed in the same way as you would in 
slotting a shaft on the lathe—viz., by winding the tool 
forward and backward, puttiag on a small cnt each time 
before the forward stroke. I have suggested the method 
of slottiug to do away with the expense of a milling 
machine. The last thing is to solder on the copper con- 
nections, this being a very simple matter. You will find a 
good illustration of a spider in Maycock’s “Electric Lighting 
and Power Distribution, p 375, vol. i.—E. W. 


[Other replies to Question No. 812 will be given in our 
next issue.—Ep. E. E.] 
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QUESTIONS AND ANSWERS. 


1f thou hast knowledge, let others light their candle at it, 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings, We aleo give 
five shillings for every other answer we print. The answers 
to any questions should be sent within ten days after the 
question has appeared. The replies should deal concisely 
with the points at issue, and should not exceed about 
one thousand words in length. Discursive answers are apt 
to be discarded, owing to the space they would occupy. 

We would call the attention of those sending in 
answers to the fact that the neatness of any sketches 
(which must be in ink) sent in is considered when marking 
the relative values of these answers. All formuls should 
be carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. The 
matter must be written on one side only of the paper. 
Questions may be sent at any time. 


QUESTIONS. 


819. A three-phase plant generates current at 440 volts for power 
and transformed to 120 volts for lighting. The lighting circuit 
was originally wired for 240 volts continuous current. Oould the 
transformers be dispensed with, and current taken from the mains 
and neutral point earthed, to obtain more light at about 250 
volts? And taking, say, 100 amperes on each phase, what would 
be the current in the neutral wire ?— STEA M-TRAP. 

820. Two single-phase induction motors of exactly same horse-power 
but by different makers, when doing similar work require exactly 
same current and same voltage, Wattmeter, however, on motor 
No. 1 registers only two-thirds that of meter on No. 2. (1) 
Is this because power factor of first motor is only two-thirds that 
of power factor of No. 2? (2) As current x voltage is much 
Siena than watts paid for, who pays for lost energy? (3) 

ces not the above point to the suggestion that if two motora of 
similar amperage give same torque, but that one has lower power 
factor than the other, the lower pc wer factor опе is cheaper to run 
from consumer's stand point —AMATEUR, 


ANSWERS. 


Question No. 812.— The owners of an isolated lcw-tension direct- 
current lighting and power installation in the colonies, supplying 
current to aboot 50 110.volt motors, varying in power from 
1 h.p. to 55 b.p., are anxious to establish a repsir shop on the 
premises, ‘quipped with the necessary plant to ¢ffectually carry 
out all winding and repsire due to breakdowns and ordinary wear 
and tear, The motors are all of the four-pole type by various 
British manufacturers. Describe the most modern appliances 
for this class of work, with special reference to the possibility of 
manufactaring commutators at a reasonable outlay. 


Answer to No. 812 (awarded Ts. 6d ).—In a repair shop 
of this description, generally the work has to be executed 
with the utmost speed, but it does not call for any high- 
class automatic tools, such as capstan lathes, etc., and, 
further, need only be a small shop. As British-made 
motors are used throughout, there will not be much cause 
for repairs due to faulty material or workmanship. The 
necessary equipment would be approximately as follows. 


Machine Shop — Back geared, screw-cutting lathe large 


enough to accommodate largest armature, fitted with 
surfacing and traversing motion. Provided with a large 
gap, this machine may be used for all sorts of boring and 
turning, and fitted with a revolution counter fixed on the 
headstock it makes a suitable machine for field-coil wind- 
ing, the counter enabling the turns per coil to be ascer- 
tained. Saitable supply of tools for above. Small біп. 
centre lathe, ecrew-cutting and traversing motion suitable 
for small brass and iron turning, ete. Vertical pillar 
drilling machine with swinging table and automatic feed. 
Small sensitive bench drill. Plain vertical milling machine, 
rising and lowering table, automatic feed, etc.—this machine 
could be used for milling, surface milling, metal sawing, 
and cleaning out commutator luge, etc. Ten- inch or twelve- 
inch double emery grinder, grindstone, etc. Portable gantry 
crane for lifting work in and out of lathes, etc., and suitable 
benches and vices. 

Test Room and Winding Shop.—The above shop should be 
kept clear from the shop dealing with swarf metal, etc, 
and should be equipped with the following apparatus: 
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winding benches, cast-iron armature trestles, armature and 
field-coil formers, sheet-iron oven for drying and baking, 
heated to а temperature of, say, 100deg. to 180deg. F., 
and gas stoves suitable for soldering irons. All banding of 
armatures may be done in the lathe. A low erecting 
table and test bed should be constructed of about 4in. by 
410, timber, on which motors сап be conveniently lifted. A 
small switchboard should be fixed for testing purposes near 
the test bed, and provided with the following instruments : 
ammeter, voltmeter, main double-pole switch and fuses, 


Split Ring Method. 


aud two or three branch switches and fuses. A Wheat 
stone bridge should be provided, also an Evershed's 220- 
volt Megger” testing set, emall ammeter, and sundr 

instraments. The whole of the machine tools should, 
preferably, be driven from shafting which in turn is driven 
from a motor. 

Commutator Construction.— It is assumed that commutators 
will not be manufactured in any quantity, but only for the 
purpose of replacing a worn-out or damaged one, therefore 
a large outlay will be unnecessary. The most substantial 
commutator is made with the aid of a hydraulic press. 


Taper Die Method. 


The necessary section of hard-drawn copper strip should be 
obtained and sawn off to a gauge, allowing for machining, 
end wise, and tapered on the broad edge about 23deg. 
When all the sections are assembled, with O3lu. mica 
between, they form & cone with the required taper for 
forcing into a steel die by hydraulic pressure. This die 
should be of stee), turned all over and bored to the same 
taper, the bore being just large enough to allow the small 
diameter of commutator to enter. The mass should then 
be pressed home and the complete die put in a lathe for 
the purpose of machining the copper—that is, turning the 
V for the in. mica end rings and boring—the malleable 
sleeve and washer being tightened up and the complete 
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commutator removed by hydraulic pressure, fixed on a 
mandrel and turned up, the slotting being done between the 
centres of a milling machine. There are other cheaper methods 
of making a commutator, such as gripping the bars between 
a wrought-iron spllt collar, as ehown, the whole lot being 
put in the lathe and machined, but it does not make such 
а sound job and the bars are liable to sink. A finished 
armature should always have the commutator ground up 
dead smooth by an electrically-driven emery wheel fixed 
in the lathe tool box. "These wheels are keyed direct on to 
the motor shaft, and the motor can be run from an ordinary 
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lampholder. The sketch herewith shows the construction 
of a very reliable commutator if built in the manner 
described above.—PETER DEAN. 


Answer to No. 812 (awarded 5s ).—A small shop, or even a 
corner of the fitting shop, should be set apart for these 
repairs; cleanliness and tidiness are no mean adjuncts in 
connection with the renovating of electrical apparatus. The 
most essential tool is a lathe ; this lathe need not necessarily 
be normally large enough to take the largest armatures, 
as iron or wooden packing pieces can be placed below the 
heads when these larger armatures are under repair. If 
the lathe is arranged for screw-cutting, any work con- 
nected with repairing the motors can be accomplished. 
It would be convenient to bave two lathes, one much 
smaller than the other, but this would increase the first 
cost. A small drilling machine would be useful, but in 
order to keep down the first cost it can easily be arranged 
to do any drilling in the lathe. By means of the lathe 
commutators may be turned and new bands wound on the 
armatures, also bent spindles may be straightened and new 
ones turned. In the hands of a competent workman a lathe 
can be made to do almost anything. A number of drums 
and stands should be provided, so that the cotton-covered 
wire may be run through varnish, and thus prepared 
for winding on armatures or magnet bobbins. A low 
bench, with suitable V blocks, will be wanted for 
rewinding armatures. If the armatures have former-wound 
coils, formers should be provided for each size, and care 
taken to have spare coils ready for replacing faulty ones. 
There should also be formers for winding magnet coils: if 
these coils are on bobbins, there should be wooden carriers 
to enable the bobbins to be placed in the lathe for rewinding. 
Unless care is taken to support some magnet bobbins, they 
are liable to be forced out of shape during winding, and are 
thereby prevented from being slipped over the magnets. 
A small press will be necessary in order to repair or make 
new mica rings for the commutators. Iron mandrels and 
clips will be required to build up commutators; by means 
of several layers of paper or metal liners one mandrel may 
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be made to do duty for several sizes, and in like manner 
liners may be used with the clips. 

To build up a new commutator is quite a straightforward 
affair. Some considerable skill, however, is required to 
replace a faulty section in a fixed commutator. To perform 
this operation, first unsolder the armature wires from the 
lug of the faulty section and twist several turns of wire 
round the commutator to bold sections in position; then 
unscrew nuts and remove the outer insulating ring. By 
means of a thin knife then slacken and withdraw the faulty 
section. Replace with a new one, tighten up rings, solder 
in wires, and file or turn the new section down to sizə. 
Patterns for sections of the various commutators should 


| be in the store, so that a new set of castings can 


be obtained immediately if required. A small forge and 
anvil for iron work, also means for heating soldering 
irons, must be provided . A testing set for measurements 
and a linesman's detector should also form part of the 
kit. If there are any white metal bearings, a stock of 
metal, with pot and ladle, will be necessary for re-running 
bearings. Another item will be a -fitter’s bench; this 
should be provided with two vices, one a strong, 6in. the 
other a small vice for light work. For repairs on the 
larger-sized motors a jack will be useful, also some 
lifting tackle. There should also be blocks of wood wedger, 
eto., for use as "packing" when taking out and in the heavy 
armatures. An assortment of screws and bolts, brass and 
iron rods, ebonite, mica, armature and magnet wire, solder, 
eto., should be in the store. With regard to the brushes 
and brush gear, endeavour should be made to keep ss 
nearly to one type as possible, so that fewer spare parts 
will be necessary ; try and eliminate all oddities, and replace 
with a common form. As to the possibility of makin 
commutators cheaply, that is pretty much a perso 
equation. Have good metal patterns and obtain sound 
castings. To build up the commutators quickly and well 
demands skill, and a detailed description would make this 
answer too long, but “G. F.“ may be assured that com- 
mutators can be made cheaply with quite simple appliances. 
M.M 


Answer to No. 812 (awarded 58.).— In any repair shop, 
such as is referred to in the above question, the choice of 
suitable machinery depends, to a very large extent, upon 
local conditions and local requirements. Thus, it is obvious 
that where motor repairs are not very numerous, а multi- 
plication of appliances would lead to a dead loss—the 
investment would produce but little return. Whilst, on 
the other hand, if the repairs are numerous, it would be a 
distinct advantage to equip the shop with appliances which 
would facilitate the execution of «ny repair. Of course, 
the nature of the repairs required is a very important 
factor to consider, and it is one which should not, by any 
means, be disregarded. | 

From the above question it is inferred that the 
chief repairs which will have to be effected are those 
on the commutators of the motors, although these 
may not constitute all the work of the shop. In 
the opinion of the writer, the following are the principal 
appliances required in order to satisfy the conditions of the 
question: lathes, milling machine, drilling machine, and 
assembling rings. The lathes should be two in number, 
one being for the smaller sizes of motors, and the other for 
the larger sizes. The exact size of each lathe should be in 
due proportion to the size of the motors, or else facili'y 
will not result. The milling machine should be obtained 
for the purpose of tapering the copper segments for the 
commutators, these segments being either hard-drawn or 
drop-forged. The drilling machine is useful, though not 
absolutely essential, and it could, therefore, at a pinch, 
be dropped out of the list. The assembling rings are for 
the purpose of facilitating the building up of the com- 
mutators, because without their use, or the use of their 
equivalent, the process of commutator building would 
be a long and tedious one, and it would not 
attended with the best results. Several sizes of these 
ringe, however, must be obtained, as each size of commutator 
will require its own separate assembling ring. Оле type of 
assembling ring, which could be conveniently used, consists 
of two concentric rings of stout iron. The outer ring is? 
continuous, unbroken ring, whilst the inner ring is made up 
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of a number of segments, eight or twelve being a very oon- 
venient number. Each of these segments has a couple of 
pins screwed into it, which pins project outwards, and fit 
easily, yet not too loosely, into holes drilled in the outer 
ring. The assembling ring is placed horizontally, and the 
copper segments and mica plates are built up ineide the inner 
ring. When all the segments and plates have been fitted in, 
the segments of the inner ring are forced inwards by means 
of screws in the outer ring. This operation naturally results 
in causing the copper and mica sections to fit together more 
closely, and the built-up commutator can then be fitted on 
to the spiderof the armature, and the operationsof insulating, 
clamping, and surface turning can then be completed. 
Should there be much rewinding of armstures to be done, 
the use of formers will facilitate the operation of winding. 
If all the motors are of etandard types, to procure suitable 
formers will not be very difficult.—G. W. BURLEY. 
Question No. 815. —A. works is supplied with current from a power station 
with continuous current on the three-wire system, with 500 volts 
between the outers. It is required to split this up further at the 
works, for the purpose of speed regulation of the motors drivin 
the Ме орныгу by man M rper " or са " an 
follows: between utere 600 volte, between “outer end middle 
wire 250 volts, between middle and intermediates 60 volts, 
between intermediates and outers 180 volts, which would enable 
the motors to be supplied with voltages of 500, 310, 250, 180, and 
60. Show clearly how this could beet be done. Further, would 
it be to the advantage of the company owning the works to put 
down their own generating plant for ighting and power, С if 
so, what arrangement of generator would be best to adopt, with. 
out the use of balancers ! 


Answer to No. 813 (awarded 7s. 6d.).—It may be as 
well to point out that the voltages as mentioned in the 
question cannot be obtained, since the sum of the voltages 
between neutral and intermediate and intermediate and 
outer must equal that between neutral and outer. If the 
firet-mentioned voltage were 70 {instead of 60), the con- 
ditioa would be fulfilled, since 70 + 180 = 250. Assuming 
70 volts to be the correct figure, the simplest method of 
splitting up the voltage is to instal a dynamo giving 
continuous current at 140 volts, This machine should also 
be provided with slip-rings connected to the windings, so 
that it can give off three-phase current. These slip rings 
are connected to a suitably designed choking coil star 
connected, the centre point of the star being connected 
to the neutral ‘bus bar, as shown in Diagram 1. 
The method of driving the dynamo is immaterial—a 
small steam-engine or electric motor could be used, or 
even a second winding for 500 volts wound on the same 
core and connected to bus bars. In this case, however, 
the machine would require two commutators, and probably 
the best method is to drive by an independent motor. The 
capacity of the dynamo will, of course, depend on the 
number of machines supplied by it at any time. With the 
connection shown on Diagram 1, voltages of 70, 140, 180, 
250, 520, and 500 could be obtained, the current obtaining 
a return circait through the choking coil and slip-rings of 
the dynamo io the case of the voltages 70, 180, or 320. 
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DIAGRAM 1.—Dynamo, 140 v. с.с, 91 v three-phase. External supply, 
three - wire c.c , 90) v. outers, 

The question of private generating plant depende 
entirely on the prices at which the works could produce 
or buy power. Many modern works produce their own 
power at will under 1d. a unit with a moderately 
good load factor, this price covering interest and deprecia- 
tion. If the company installed their own plant, it would 
be best to instal a dynamo with two independent windings 
Qn the same core, one giving 500 volts, one 140 volts, ete. 


Each winding would also have independent slip-rings, and 
these would be connected to suitable points on the choking 
coil, as in Diagram 2. If more than one generator was 
running at once, each one should have an independent 
choking coil, with neutral connected to neutral ‘bus 
bar, as this would save synchronising the generators 
with each other. The generators could be driven by 
any convenient source of power, and would, of course, 
have to be paralleled on the continuous-current sides. 
A very similar method of supply to the ones described 
has been installed by a firm in the North, and is used to 
supply motors driving machine tools, etc. There are 
various other combinations of the same principles which 
can be used to attain the same resalts, but the methods 
described above are, perhaps, the simplest, and require the 
least outlay in plant. 
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DIAGRAM 2.—No. 1 windiug, 500 v. c c. and 325 v. three-phase; No. 2 winding 
140 v. c.c. and 91 v. three-phase. Single shunt-wound field excited any 
convenient way. 

It must, of course, be understood that the function of the 
three-phgse choking coil is to take the out-of-balance 
current only, so that the capacity need only be small. The 
explanation of the choking соіа action in paesing the out- 
of-balance continuous current has already been dealt with 
in Question No. 745, which sppeared in these columns some 
months ago.— ROTARY. 


Answer to No. 813 (awarded 78. 6d.).—Ia this question 
the problem set is to convert a three-wire system into a 
five-wire system. Such five-wire systems are often used 
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with printing machinery on a small scale, and, of course, 
оп a large scale at Manchester. There are two methods 
by which the voltage may be sub-divided at the works: 
(1) By using a five-wire balancer consisting of four 
machines all on the same shaft and wound for the voltages 
given. This balanciog arrangement is shown in Fig. 1. 
(2) By using a battery of about 300 celle. (This is the 
number our company use for working а large shipyard.) 
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These celle are tapped in the requisite manner for supplying 
the voltages desired. 

Either of the two above methods will do as far as 
working is concerned. The battery will, of course, cost 
more than the balancers. I thick, however, that the other 
conditions of the question will help to decide this. The 
point now to be decided is, should the company owning the 
works put down its own plant for lighting and power, or 
take it from the power company? I note that before the 
change is made to the five-wire syatem they are taking it 
from the power company, and not generating it themseives. 
This point cannot be decided one way or another without 
further data on the subjeot. It depends entirely on the 
local conditione, a few of which I have enumerated below. 
They all decide the price at which the power company will 
supply the power: (a) the amount of power taken by the 
works; (b) the load factor. This will depend on whether the 
works run all night or not—a very important point, indeed. 

It appears, however, that the price of the power is fixed, 
and that unless large extensions bave tsken place, which 
will increase the amount of power taken, the price of power 
will not be altered. Now, if this price be high, it may pay 
the works to put down their own plant, but not unless, and 
even then I do not think it would pay them unless they 
took a fairly large amount. Let us consider a hypothetical 
case. Sappose the works took an average load of 400 
amperes at 500 volts=200 kw. This would be a fairly 
large works. They should get their power for a com- 
paratively small amount, say {d. per unit, I do not 
think that they could generate it themselves at less than 
lld. to 14d. per unit, and I think that, except under 
exceptional circumstances necessitating an exceedingly 
high charge by the supply company, it would not pay 
the works to generate it themselves. Now, in my opinion, 
it would pay the works to put down a battery for sub 
dividing the voltage as required. There are two reasons 
for this. The first of these is this: during the winter 
months the works load and the lighting load would 
overlap at the power station. Now, if the works company 
put down a battery they could discharge it during these 
times of maximum load at the power station. They could 
then make an agreement with the power company not to 
take any power during these times, all the power being 
taken from the battery, which would thus perform a double 
purpose. The power company would then reduce thei: 
price of power—it would pay them to have this arrange. 
ment, and without the slightest doubt they would be very 
pleased to do it. е 

The second reason why it is better to instal a battery ie 
that it would come in useful during a shut down at the 
power station. These happen even in the best-appoint«d 
places, especially on high-tension systems, and they are 
very costly, since they lay the whole works idle until the 
power is put on again. Indeed, I know of a case in which 
the main reason for installing a battery was to keep the 
works going during any shut down” which might occur. 
I think, therefore, that it will pay the works to take the 
power company under the conditions glven above, and use 
a battery for sub-dividing the voltage, ruoning the works 
off the battery during times of maximum load at the power- 
house, and thereby obtaining a reduction in the price of 
the power. An attempt should be made to get the power 
eompany to put down the battery themselves, and, all 
things being considered, I think they would do it for only 
a small increase in the price of the power.—ERNEST P. 
HOLLIS. 


Answer to No. 813 (awarded 58.).— The speed control of 
electric motors is a very interesting subject, and has been 
widely discussed by many engineers both in England and 
America. Should the interested party require valuable 
information upon this subject, I would refer them to some 

pers read at the meetings of the American Institute of 
Electrical Engineers, contained in vol. xx, 1902, of the 
Proceedings noté that the works in question possess a 
500.volt three-wire supply, and require further sub- 
division, but I do not see how this can be accompliehed 
without the aid of balancers in some form or other. It 
practically amounts to a five-wire diatribution with uneven 
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voltages—namely, 500, 320, 250, 180, and 70 volts—and 
specially-wound balancers or storage batteries would have 
to be used. 

The diagram herewith represents a five-wire system with 
standard voltages—viz, 125, 250, 375, and 500 volts— 
these being obtained by using two balancers as shown, all 
intermediate speeda, both up and down, being secured by 
armature and shunt regulation with the special controller. 
Care must be taken to sce that the motors will stand an 
inerease of speed by field resistance without sparking. It 
is generally agreed upon that speed control by ohmic 
resistance in the armature circuit is very wasteful, and 
should be avoided wherever possible. I believe a more 
suitable method of attaining the same end is to instal 
variable-speed motore, with а 2 to 1 speed ratio, across 
a three wire system, and obtain intermediate steps with 
field regulation only. A 4 to 1 ratio is thus secured 
without any C? R Joes, 


Како 


M OTOR CONTROLLER 


The method of connecting will be as shown iu sketch, 
except that three wires are used ia p'ace of five. The 
motors should be evenly distributed on either side of tke 
system, and in the case of outside supply the necessary 
balancers will be located at the generating station. Very 
satisfactory motors with a 2 or even 4 to 1 ratio of 
speed may be obtained, and I believe the extra outlay 
on these would come well under the cost of installing a 
complicated five - wire system throughout the worker, 
together with balancers. Ia addition to the controller, a 
awitch for connecting the various circuits to the motor 
must be used; also a double-pole main switch. It will 
be noted tbat no overload or ''no-voltage" attachment 
is showa on the controller, but these may, of course, be 
added if required. 

With refe-ence to the latter part of the question, as no 
figures whatever are given, it must be left to the owner to 
decide whether or not he will instal his own generating 
plant, bearing in mind that a large reduction in the price 
of energy can be secured for an all-day load. Should a 
much finer spsed variation be required, the well-known 
Ward.Leonard or teaser system of motor control might 
with advantage ba considered. —P. DEAN. 


[Other replies to Question No. 813 will be given in our 
next issue. —Ep. E. E.] 
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QUESTIONS AND ANSWERS. 


if thou hast knowledge, let others light their candle at it. 


QUESTIONS. 


821. In а certain power station it is desired to test a 700-kilovolt- 
ampere two-phase alternator, direct coupled to a triple expan- 
sion Belliss engine, for the steam copsumption—i.e , pounds of 
water—per kilowatt-hour. There is available a water resistance 
capable of taking 1,200 kw., if required. The set bas its own 
oondenser—steam- driven air and circulating pump. There is a 
feed tank 12ft. by 7ft. by 6ft., into which several condensers 
discharge, the temperature being from 90deg. to 120deg. F. The 
feed to the boilers being pumped from this tenk through an 
economiser to the boilers (Babcock and Wilcox. Meldrum Koker 
stokers, and forced draught), the steam for the jets can, if neces- 
вагу, be supplied from an independent boiler, It is not required 
to take into account the steam used by the condensing plant. It 
is proposed to run the test for five hours. Ie this long enough? 
Please give full details of the usual method of conducting such a 
test, especially the best way of measuring the water at the hot-well, 
the various readings required, eto. Also name any good practical 
books dealing with engine and boiler tests (not American). The 
steam pressure at the engine stop valve is 170lb. with about 
100deg. F. of superheat.—ELECTRON, 


ANSWERS. 

Question No. 815. —AÀ works is supplied with current frum a power station 
with continuous current on the three-wire system, with 500 volts 
between the outers. It is required to split this up further at the 
works, for the purpose of speed regulation of the motors drivin 
the various machines, by means of ''shunt" or ''shunt" an 
' armature" regulation combined. The voltages proposed are ав 
follows: between outers 500 volts, between outer and middle 
wire 250 volts, between middle and intermediates 60 volts, 
between intermediates and outers 180 volts, which would enable 
the motors to be supplied with voltages of 500, 510, 250, 180, and 
60. Show clearly how this could best be done. Further, would 
it be to the advantage of the company owning the works to put 
down their own generating plant for ighting and power, and, if 
so, what arrangement of generator would be best to adopt, with- 
out the use of balancers ? 


Answer to No. 813 (awarded 78. 6d.).—In this question 
neither the size of the works nor the kind of work turned 
out is mentioned, but it is evident that variable-speed con- 
tinuous-current motors are considered necessary. The 
voltages into which it is proposed to divide the present 
500-volt supply will allow of obtaining 500, 310, 250, 190, 
120, and 60 volts. From Table I. we see that a minimum 
of 12 per cent. of the total voltage is obtainable. The 
difference in the voltage in changing from one step to the 
next is shown in the third column, and is expressed as a 
percentage : 

Difference of 


Voltage on Per cont, of percentage for 
the motor. total voltage. each controller 
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Tbis, however, entails а five-wire distribution. The 
Bullock Company, of America, use a four-wire system with 
balancers, as shown in Fig. 1. The voltsges obtained are 
shown in Table II. By this means a minimum of 16 per 
cent. of the total voltage is obtainable, and the steps are 
more equal throughout than ic Table I. Moreover, there 
are only four wires used, as shown in Fig. 1. A propor- 
tionate division of the voltage can be made on the 500-volt 
sy tem, but the figures obtained are not standard voltages. 
These multi-voltage systems, however, have the disadvan- 
tage that the switching arrangements are complex, and, 
farther, that there is a danger of the machine slowing up 
whilst the motor is being switched from one voltage 
to the next. With “armature” or “series” regulation 
the epeed of the motor will be high before the tool 
gets on the work, and will be lower when the tooi 
is cutting. This is due to the voltage drop on the 
series resistance, which voltage drop varies with the 


load on the motor. These difficulties do not occur with 
shunt-controlled motors, which can be obtained with a 
speed variation down to 25 per cent. of the maximum, the 
efficiency varying 6 per cent. or less throughout the range 
at a constant power output. The rise of speed on such 
a motor would be 6 per cent. or less when the load 
was thrown off. Speed variation in thie way can be 
obtained down to 17 per cent. of full speed. The points 
mentioned above have a bearing on the choice of a gene- 
rator, but the primary consideration is the kind of work 
turned out of the shops, as this will determine the type of 
motor, which in its turn determines the type of generator. 
If the works be large, it is possible that there is a sufficient 
number of machines requiring a constant speed drive to 
warrant putting in an alternate-current supply and using 
induction motors. Speed variations are not obtained as 
efficiently on these as on the continuous-current shunt- 
controlled motors. In dusty places, or in an explosive atmo- 
sphere, a squirrel. cage open-type motor may be employed. 
An enclosed continuous-current motor working under 
these conditions would be large for its output. In 
Messrs. Harland and Wolffs shipyard, owing to the 
various types of drive required, both continuous-current 
and alternate-current supply have been put down. The 
device is also adopted of having an engine to drive 
ап alternating-current and continuous-current generator on 
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the same shaft, There is also a synchronous motor-generator, 
which links together the continuous-current and alternating- 
current systems. When only the alternatiog- current 
generator is working, the motor-generator is driven from 
the alternating-current side, and supplies the small amount 
of continuous current required. When the continuous- 
current generator is working, the opposite conditions 
obtain. This arrangement is adopted, since at times of 
small demand the total alternating current and continuous 
current required may not be more than that which it is 
possible to supply from one engine. There are two engines 
arranged as above, and the third drives an alternating- 
current generator. As to whether it would be to the 
advantage of the company to put down its own plant for 
lighting and pover, it may be mentioned that there are 
cases in which the saving due to electrical driving has been 
more than sufficient to pay for the lighting required. As 
the works are already built, there can be no saving in the 
actual fabric, but it should be borne in mind for future 
extensions that electric driving does not call for the heavy 
walls required by shafting transmission. Thie brings up 
the question of "individual" or "group" driving of the 
tools. No hard-and-fast rule can be laid down to cover all 
cases, but it is evident that with the iadividual drive, in 
which one motor drives one machine, the speed and output 
sro independent of any other macbine, and it may be 
worked up to its full capacity. 

In “ group” driving it is advantageous to group together 
on the one countershaft machines of the same size, speed, 
kind of work, ete. Seeing that the 500-volt supply is now 
available in the works, it is probable that the load factor 
is known, and this would form a basis in deciding as to the 
size of generators de den In deciding on the motors for 
individual or group driving, it is convenient to use а test 
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motor which is moved about from tool to tool. In this 
way, with the help of a recording ammeter and meter, much 
useful information can be obtained, which will prevent a 
motor being supplied which is either too large or too small 
for its work. 

The above considerations should help to settle the 
question regarding the plant required, whilet actual details 
of the supply company’s price for current and the cost of 
generating same in the works should settle the question as 
to a separate plant being put down.—L. S. S. 


Answer to No. 818 (awarded 58.).— The method of 
obtaining the speed regulation suggested by Motor 
Control ” is quite too complicated to be entertained. All 
that is desired can be now obtained by using the ordinary 
three-wire system, which, in addition, is far cheaper to 
instal and run than any multiple-wire system such as that 
described. If more particulars had been given as to the 
class of machinery it is required to drive, it would have 
been possible to give a definite scheme; as it is, only a 
general idea of what is best to use under certain conditions 
can be given. It is now found to be more economical to 
divide the machines to be driven into two classes: (1) 
those machines which run at fixed speeds not often 
varied, and (2) those machines requiring varying 
speeds and which require full power at all speeds. 
The first class are then driven from line shefts by 
a single (or according to the number of machines) or more 
motors, and are placed where head-room and space for 
operating overhead cranes is not required. The second 
class are run by separate motors to each machine, which 
may be placed anywhere it is convenient, and whose speed 
regulation is obtained by varying the field strength of the 
motor. The accompanying diagram shows the idea and 
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the method of obtaining the speed regulation. The positive 
neutral and negative bars are connected as shown to the 
main switch of the motor, M, and it will be noticed that 
one arm of the double-pole switch can be connected to 
either the neutral or positive side of the system. Sh. F. 
shows the variable shunt field. Now, suppose the motor 
to run normally at, say, 900 r.p.m. with full field strength 
and its armature connected across the outers, it will then 
ran at 450 r.p.m. with full field strength and its armature 
across the one outer and the 'mid wire. Now weaken the 
field and bring the speed up to 900 r.p.m. again, when 
the armature can be switched across the outers, and the 
fields again strengthened to keep the speed at 900 ; and from 
this point it will be possible to weaken the field enough to 
bring the speed to 1,900 r.p.m., or even more, without 
causing destructive sparking. And it is due tothe fact that 
motors can now be built to run between such wide limits 
of speed simply by varying the field, and at the same time 
not incurring the risk of sparking, that the old multiple- 
voltage system and methods of working with resistance 
permanently in the armature have been rendered unnecessary. 
As to it being more economical to generate power on the 
premises than buy it, as stated before, not enough data have 
been given to give a definite answer. If there is a steady load 
for eight or ten hours per day, and the demand is anything 
over 50 kw., a modern installation driven by gas-engines 
working from suction producers will, if the proper type of 
engine is used, give very economical results. Some tables of 
results actually obtained over prolonged periods of running, 
which I have by me, show the cost per unit generated 
do he as low as ‘25d., including all charges, such as attend- 


ance, depreciation, etc., this being with plant of units of 
50 kw. capacity and upwards. There would also be another 
advantage in having a separate generating station—viz, 
that the system could be operated at a lower voltage if the 


works did not cover & very large area, and motors of small 


capacity, wound for 250 volts or higher, are very much 


more liable to give trouble and have a lower efficiency and 

higher capital cost than motors wound for, say, 220 and 

110 volts.— W. T. W. 

Question No. 814, —In the brake equipment of tramway rolling - stock, 
the present tendency is to put the brake blocks below the centre 
of wheel, Why is this so? And if the brake has more power in 
the lower position, explain the reason. 

Answer to No. 814 (awarded 78. 6d.).—The great aim in 
the design of brake equipment is to obtain the greatest 
brake power in the shortest time. Herein lies the reason 
for having the brakes fixed on the top of the wheel. Firat of 
all let us imaginethebrakes to befixed onthe topof the wheel. 
This, of course, is never likely to happen, but on second 
thought it will be seen that it is only an exaggeration of 
the principle of having the brakes fixed above the centre. 
It will readily be seen that if the brake is applied it will tend 
to lift the car from the axle, and on this being done the power 
ів аб an end. Sorewing the brake any further would just be 
simply raising the car. Again, when the car is travelling the 
springs are compressed, and before power of any consequence 
can be applied on the wheel, this compression must be taken 
off. This would mean the car being raised at least 2in., 
while the motorman would be thinking he was grinding a 
street organ. 

Let us now look at the matter with the brakes fixed 
below the centre. It is a well-known fact that a man can 
exert more power by pulling against himself than merely 
allowing his own weight бо be the power. Although a man 
is not a tramcar, the same principle applies. When the 
power is applied from the car to the under portion of the 
wheels, it tends to bring the car and wheels close together, 
and when this is done, still greater power can be applied 
according to the multiplying mechanism. Again referring 
to the springs being compressed by the weight of the car, 
when the power is applied underneath the wheels it tends 
to still further compress the springs, and when this com- 
pression begins it will be seen that the power is equal to 
the weight of the car, additional power being applied at 
will. It is practically impossible to apply the brake to the 
centre of the wheel, as the oscillation of the car and the 
direction in which the wheels are running would alter its 
position to either above or below the centre. The brake 
power should be nothing less than 100 per cent. of the 
weight of the car unloaded.—C. W. G. 


Answer to No. 814 (awarded 7s. 6d.).—The chief draw- 
back in tramway rolling-stock having the brake blocks 
placed above the centre of the wheels is the trouble that 
ensues from the vibration of the car when the brake is 
applied. When the blocksare in this position and pressure 
brought to bear on them, it transmits the whole weight of . 
the car from the springs on to the brake-block hangers, 
forming a rigid connection between the body of the car 
and the wheels, and subjecting the car to all vibration and 
shock due to inequalities of the tramway. This soon causes 
heavy wear and tear on the motors, gearing, etc., besides 
severely straining the brake gear, rendering risk of fracture 
imminent. By placing the brake blocks below the centre of 
the wheels this defect is avoided, as the weight of the 
car is still on the springs when the brake is applied ; 
and when the springs are compressed by the oscillation of 
the car the tendency of the brake block is to leave the 
wheels for an instant, thus giving great elasticity between 
the body of the car and the wheels, and gaining the full 
benefit of the springs. 

There is no gain in power by placing the brake blocks 
below the centre of the wheels; to gain power we would 
have to alter the mechanical advantage of the brake levers. 
A simple way of finding the pressure on the brake blocks 
of & hand-brake is to determine the ratio the brake wheel 
at which the power is applied bears to the brake blocks, 
and multiply this ratio by the force in pounds exerted on 
the wheel. This gives the total pressure in pounds on the 
brake blocks, neglecting friction. For example, suppose 
a brake wheel l6in. diameter is so connected to the 
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brake blocks that during 10 revolutions of the wheel the | ( 


blocks move through the space of lin. The ratio between 
wheel and blocks will be 10 91519 X 15. 04101, This 


multiplied by the force exerted on the brake wheel, say 
50lb = 15. 120lb. total pressure оп the brake blocks.— 
GEORGE EMENS, JUN. 

Answer to No. 814 (awarded 58.).— The principal reason 


for fitting the brake blocks below the centre of the wheel 
is to obtain the maximum braking effect for а given pull 


DIR ECTIONA 
OF Po. ме 


t / 
` / 
E ^2,. 
FIG. 1. 
on the rods. In Fig. 1 is shown diagrammatically and to 


scale the relative positions of the wheelr, blocks, and rods 
as they exist on a particular truck. The wheels are 
supposed to be rotating in a clockwise direction, and the 
brakes are pulled up to the wheels by a force acting at 
points A and A, and in a direction indicated by the arrows. 
It will be evident that the wheel to the left will tend to 
draw block B towards point E. Now the distance A — E 
is greater than А – B, and as the point A is fixed by the 
pull exerted there to pull on the brake, any movement of 
the block towards E must necessarily cause the pressure on 
the wheel to inerease, and so help the braking of the car. 
Now in the case of block B,, the rotating wheel will help 
to throw the block away from the rim, and cause it to 
move in the circle - d, with A, as centre, thus increas- 
ing the distance between the block and the wheel. 
It wil now be clear that a certain amount of 
force will be used up in overcoming the centrifugal force 
exerted on block B, that there will be an increase of 
braking effort on block B due to the centrifugal force 
there, and the net result will be in proportion to the 
pull on points А and A,. When the wheels rotate in the 
opposite direction, block B, behaves exactly similar to 
block B, and vice versá. 


N 


/ 


# 


Fie. 2. 


In Fig. 2 the blocks are shown fitted at the centres, and 
it will be seen that whichever way the wheels are revolving 
the blocks will tend to move in the circles shown by the 
dotted lines, and both blocks will be carried away from the 
wheel, so that a larger proportion of the force acting 
through the rods will be required to overcome centrifugal 
force than when the conditions are as represented in Fig. 1. 

With tbe blocks so hung advantage is also taken of the 
forse of gravity to assist the palling-off springs in keeping 
the blocks off the wheel when the brakes are out of action, 
although this depends upon the point from which the blocks 
are suspended. Again, if the blocks were on or above the 
centres, and a portion of the block broke away, it would 
be liable to be carried into the under-gear, and thus cause 
considerable damage.—E. T. A. 


Answer to No. 814 (awarded 5s.).—The braking power 
will be slightly increased by placing the brake blocka 
below the centre of the wheel, as can be seen from the 
accompanying diagram. Let P be the pressure exerted 
by each block against the wheel, then the axle will press 
against the top half of the bearing with 4 force 2 P ein « 
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zum of the two vertical components of forces P), in 
addition to the pressure exerted by the weight of the 
car. This will increase the friction between the axle and 
the bearing, and, therefore, the braking power. Let R be 


the radius of the wheel, v, the frictional coefficient between 
blocks and wheel. Then if the blocks are placed on the 
horizontal centre line, the braking effect will be 


2PRu,. 


Psink 


1" 


Let r Ье the radius of the bearing, and u, the frictional 
coefficient between axle and bearing. Then it the blocks are 
placed below the centre, the braking effect will be 


2PRu,+2P ru, віп a. 
Increase of braking effect per cent. 


100 7 х 2 x ain a. 
Я ш, 

Taking, for instance, R= 15in., ғ = 2іп., v, = 18, и, = 06, 

а = 10deg. 

e 6 P 27; 

18 х '17 = "76 per cent. 

The increase in the braking power would be less than 
1 per cent, therefore hardly worth troubling about.— 
ALTERNATOR. 

Question No. 815.—I want to make a solenoid that will operate the 
starting lever of a clock mechanism. The lever has to be pulled 
through a distance of 3ip.; pull required, 14lb. Ie it practicable 
to make such a solenoid to operate from a few celle? Solenoid 
and plunger to be kept ass as possible. The starting lever 
could, perhape, be lengthened so as to reduce the pull required, 
but, of course, the distance it would have to be moved through 
would be increased proportionately. 

Answer to No. 815 (awarded 78. 6d.).— The subject of 
designing solenoids to give a predetermined pull has been 
very fully discussed in recent articles in the American 
technical Press (American Electrician, March and Jaly, 
1905, and Electrical World and Engineer, May 20, 1905). 
Following on the lines indicated in these articles it 18 
possible to design a solenoid to give а 131. pull through а 
jin. distance when worked by a few cells, although these 
will have to be of the small accumulator type. 

It is found experimentally that the stopped ” solenoid 
is the best type to be employed, either with or without a 
coned plunger and recessed stop. This latter arrangement 
merely tends to make the pull more even over the whole 
distance of travel, but does not increase the initial pull. 
The different parts should be proportioned as follows: (a) 
the mean path for the flux in the yoke should not exceed 
two times the length of the path in the core and plunger 
when the latter is right in against the stop, otherwise the 
plunger travel is so small in comparison with its diameter 
that an ordinary electromagnet would do; (ö) the neck of 
the solenoid through which the plunger travels should be 
about 24 times the diameter, во that the magnetic reluctance 
at this point is low compared with the main air-gap—the 
brass bushing around the plunger should be about yin. 
thick; (c) a small brass plate Pein. thick is necessary 
between the plunger and соге to make the magnet release 
quickly when the current is cut off. After these pre- 
liminary considerations, we proceed to find the number of 
ampere-turns necessary for different plunger lengths, and 
then can calculate the diameter of the plunger to give the 
required pull. 

The plunger should be made of good machinery steel, 
and this requires about 470 ampere-turns per inch of length 
for B= 120,000 lines per square inch. The‘yoke should be 


100 x 2 х 
15 
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of cast steel, and requires about 15 ampere-turns рег inch 
of length for B 120,000 lines per square inch. e air- 
gap between the ends of the plunger and core will require 
2,550 ampere-turns when the plunger is home, and the 
annular air-gap 255 ampere-tarns under similar conditions. 
The total excitation, therefore, to produce a magnetic 
density of 120,000 lines per square inch in the plunger 
when it is against the buffer plate will be 2,585 + 500 1, or, 
say, 2,600 + 500 1, where І = length of core and plunger 
ath. 

е By assuming trial values for the length, |, we find the 
necessary ampere-turns as tabulated below : 


Lapgth of plunger and core. Ampere-turps required. 
I'D. eg o D eV EUR o ers o FE EET 23, 350 
(C/ AAA: tive АЕ ТОНУНА 4. 5,475 
1'87bin. ihm erm 2. —ͤ.. 3 538 
Bi !; caw ccscconne recesses . 5,600 
ir! ы НА анана э» 5,662 
/// AAA aimo emp peii: 3,725 
2 .,.. ваа . 3788 
II... авес ева оваз 5.850 
lr! жаал» 5.975 


From these values of the ampere-turns we can calculate the 
pull in pounds by:a formula given by С. R. Underhill in 
the Electrical World and Engineer for May 20, 1905 : 

Pall in pounds 

(А T.)? P,(A.T. - n) 
7,075,600 8 10,000-л J’ 


Where Р, = pull at 10,000 ampere-turns and one square 
inch of plunger апа n=ampere-turn factor given in table 
below, L= length of winding and / = distance of travel. 


= area of plunger 


L Po n 

770 УН BO: Acco n 3,660 
p Med wa. 2B imis . 3,150 
%%% Ves el s.v C OR . 2,800 


If we take a diameter of plunger of '55in, or about 
т;іп., and length of coil 23in., we find from above formula 
that the pull is 1:‘7lb., which leaves a safe margin of O'2lb. 
Tho dimensions of the solenoid would then be as shown in 
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This is on the assumption for battery of cells with total 
voltage = 6 volts. Using No. 17 S. W. G., the coll consists 
of 518 turns, or 14 layers of 37 turns per layer, and has a 
resistance of 0:675 ohm. To excite this coll, three small 
accumulators would be n , as it would be found 

ractically impossible to do so from ordinary dry cells. 

f the pull were decreased and the distance of travel of 
the plunger increased in a like proportion, the length of 
the coil would have to be increased, with the result that 
more ampere-turns would be necessary ; the desired result 
would be then still more difficult to obtain. If the pull be 
increased and the distance of travel be decreased in like 
proportion, it will be found on substituting the figures in 
the formula given above that the diameter of the plunger 
will be slightly decreased, but the ampere-turns will not be 
appreciably decreased, and the solenoid itself will not be so 
well proportioned.—F. H. P. 


Answer to No. 815 (awarded 58.).— TO make such 4 
solenoid is quite feasible, and any number of different 
combinations might be devised to effect the purpose. The 
arrangement of solenoid and plunger shown in sketch, with 
the aid of two secondary celle, will give the necessary 
motion. The movable core is of soft iron, gin. in diameter 
and Qin. in length. The bobbin is made of brass, but the 
bottom cheek is of soft iron; part of this plece of 
iron enters the solenoid and forms a fixed core. 
This fixed core greatly increases the pull obtained. 
With a solenoid the great difficulty is to get s pull 
through any considerable distance, therefore it is best to 
have the core moving through as small a space as possible. 
In this case the core is given a movement of lin. in the 
best position relatively to the winding, this movement 
being multiplied by three by means of the lever working 
round the fixed point, P. The other end of lever will, 
therefore, move through а distance of Alu., the amount of 
displacement specified in the question. The coil consists 


the sketch, and the only remaining item is to settle on the | of six layers of 80 turns each of No. 18 S.W.G. double 


size of wire to be employed. This is calculated as follows : 


The resistance of the coil = mean length in feet x turns 
x ‘8 x 10 ＋ section in square inches. 


ln x T x :8x 107 

resistance 
_ lm x ampere-tarns x 8 x 107? 
| volts across col 


, е section of wire = 


(since C = E/R) 
Б 0:59 х 5,850 х '8x 107? К 


6 


002. 
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cotton-covered copper wire; this winding will have an 
approximate resistance of 8 ohm. Two cells will be required 
to provide the energising current; these cells should be cf 
such a size as to have a discharging current of four to five 
amperes. It would be impracticable to so arrange matters that 
a small pull should take place through a longer distance ; 
with a solenoid, as with an ordinary electromagnet, the 
pall falls off enormously with only a small inorease in 
distance.—M. M. 


[Other replies to Question No. 815 will be given in our 
next issue.— Ep. E. E.] 
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QUESTIONS AND ANSWERS. 


1f thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings, We also give 
fwe shillings for every other answer we print. The answers 
to any questions should be sent within ten days after the 
question has appeared. The replies should deal concisely 
with the points at issue, and should not exceed about 
one і words in Discursive answers are apt 
to be discarded, owing to the space they would occupy. 

We would call the attention of those sending in 
answers to the fact that the neatness of any sketches 
(which must be in ink) sent in is considered when marki 
the relative values of these answers. All formule» shoul 

y written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. The 
matter must be written on one side only of the paper. 
Questions may be sent at any time. 


QUESTIONS. 


822. It is desired to work the bellows of a church organ by a single- 
phase motor. Describe the best way of doing this, and sketch 
the automatic starting and кашы erie The motor would 
require to be of about 1 h.p.—J. A. М, 


825. In a station with which I am connected there is installed & turbo- 
generator with compensating coils in series, with the armature 
wound in alota in the pole faces. The object of these coils is to 
enable the machine to commute sparklessly with a fixed position 
of the brushes at all loads. Will someone please explain exactly 
how this is effected 1—J. P. 

ANSWERS. 

Question No. 815.—I want to make a solenoid that will operate the 
starting lever of a clock mechanism. The lever has to be pulled 
through a distance of 3in.; pull required, 131, Is it practicable 
to make such a solenoid to operate from a few cells? Solenoid 
and planger to be kept as as possible. The starting lever 
could, perhaps, be lengthened so as to reduce the pull required, 

but, of course, the distance it would have to be moved through 
would be inoreased proportionately. 

Answer to No. 815 (awarded 7s, 6d.).—No, I am afrald 
it will not be possible to operate the starting lever from a 
solenoid supplied by а few cells. In the first place, I must 
express surprise that a clock mechanism should require 
such a large pull as 141b., and unless this pull be consider- 
ably modified the operation by means of a solenoid will be 
out of the question, as I will now proceed to show. Prot. 
S. P. Thompson read before the International Electrical 
Congress at St. Louis a paper on “The Predetermination 
of the Plunger Electromagnet," in which he gave the 
formule I have used below. 

If the magnetic circuit of the solenoid is of good iron 
and completely closed except for an air-gap of length 2in., 
the pull in pounds is 


P =B? A/72,134,000 . (i) 


where A is the cross-section of the iron in square inches, 
and B is the flux per square inch. Further, 


B x 2 x 0'3138=C S (2) 


where C is the current in amperes exciting the solenoid, 
and S is the number of turns. C S, is therefore, the ampere- 
turns. We can now substitute the value given in the 
question for P—i.c, 1116. in equation (1). We also 
require a value for the cross-sectional area of the core. To 
keep the flux down we must make A as large as possible, 
but, of course, by increasing A we increase the dimensions 
of the solenoid. The maximum value of À which can be 
allowed is, I think, one-quarter of a square inch. It will 
be seen that if we make A very large we shall require 
more wire on the solenoid, and, therefore, increase its 
resistance, Sabstituting these values in equation (1) we get 


3 = B? x 4/72,134,000 
B? = 432,804,000 
B = 20,800 lines per square inch. 


Now, of course, we mast keep the air-gap as small as 
possible. This is done by arranging things so that at the 


end of the 2in. stroke the plunger is just at the bottom of 
the solenoid, and then at the beginning of the stroke the 
air gap will be the least possible—i e., fin. Substituting 
the valaes above for B and 2 in equation (2) we get 
CS = 20,800 x 75 x 5158 
= 4,888 ampere-turns. 


The question states that the starting lever could, perhaps, 


be strengthened to reduce the pull. Suppose we double 
the length of the lever, and, therefore, halve the pull. We 
require one-quarter the flax but twice the stroke, therefore 


we require one-half the number of ampere-turns—+ e, 2,444. 


It will be practically impossible without having an 
enormous solenoid to have 4,888 ampere-turns even with 
a large number of cells. I think, however, it is possible 
to increase the lever to twice its length eo that we require 
only 2,444 ampere-turns to construct a suitable solenoid, 
though even then it will be а large one. 
calculate it out. 


However, I will 
First of all we must find the inside diameter of the 


solenoid. The area of the core is first found. Area =r 72; 


22 7 
95 = — r? ° r? = — 
p 88 


We may take the inside radius of the solenoid as ‘35in. 


; r='3, nearly. 


This allows for the inside casing. A suitable wire will be 
No. 21 S. W. G. The number of turns per linear inch with 
this wire is 25:8, and its resistance is 0007786 ohm per 
linear inch. Now let us suppose we can get from our cells 
two amperes, then the number of turns required = 1,222. 
Sappose we make our solenoid 6in. long. We then 


have to wind our solenoid with 


wire, each layer containing 24 turns. The outeide radius 
of our solenoid will be ‘35 + 9 x diameter of wire 


1,222 
6 x 28˙8 


Stay nine layers of 


='35 +9 х '042='69in. The mean radius of each turn 


= 554 9 TM = Sain. 


The total length of wire will be 
54 x 8T x 1,222 
54 x 44 x 1,222 
— — 
= 4,148in. 
The resistance of the solenoid then will be 
4,148 x 0007786 
= 5'2 ohms. | 
Now, I should advise “Solenoid” to use two four-volt 


accumulators in series. When fully charged the voltage 


will be about 4'2 each, or 8:4 the two, and the internal 
resistance may be about '2 ohm each. On a discharge of 


about two amperes the voltage will fall to eight volts. The 
eurrent obtained then will be 


8 8 
3214 $6 2 2 amperes. 
It will be impossible to use Leclanché cells because they 
have a high internal resistance, and even a large number of 
them would not give a current large enough for onr 
purpose under the above conditions. I think that if it be 
possible to increase the length of the lever as above, the 
solenoid I have designed will give the requisite pull.— 
EnNEST P. HOLL is. 


Answer to No. 815 (awarded 78. 6d.).—It ig quite possible 
to make a solenoid to work from a few cells and be capable 
of doing all that is specified in the question. If the 
solenoid is to be used only occasionally, and for not more 
than an hour at a stretch, a battery of about six Daniell 
cells would be sufficient. If the solenoid is to be used 
frequently, and is likely to be used for more than an hour 
at a stretch, it will be found much more convenient and 
economical to use three two-volt 10-20 ampere-hour 
accumulators instead of the Daniell celle. 

From my experience of solenoids, I should think the 
following arrangement would be the best under the elrcam- ` 
stances, The smallest size which the coil oan be con- 
venlently made is 2in. long by 1jin. diameter. The 
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plunger (A in aketch) should be of wrought iron and about 
Zin. diameter, therefore in order to allow a fair clearance 
the inside diameter of solenoid must be about yin. ; the 
planger should be about lin. long. This leaves lin. of it 

the solenoid when the plunger is in the off position. 
A piece of wrought iron (B in the sketch) is permanently 
fixed as shown by making it an easy driving fit into the 
inside of the solenoid. When the current is switched on 
this becomes a magnet, and as such assists the solenoid in 
. lifting A. This arrangement, which is equivalent to increas- 
ing the ampere-turns, enables a smaller coil to be used 
than would otherwise be possible. The winding space 
available on the bobbin is 2in. by ‘5in., and since from 
sketch the mean diameter of the winding is 1in., the mean 
length of one turn is 3'2in. реро . The ampere- 
turns required to give the pull of 121, will be about 2,000 
with the arrangement shown. 
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The voltage and the arrangement of the cells must now 
be considered. If six Daniell cells are used, they will be 
best connected up as shown in the sketch—that is, con- 
nected up two in series, and the three sets of two all in 
parallel. This gives roughly two volts. If three two-volt 
accumulators are used, they can be all connected in parallel. 
With either of these two sources of current it will be 
possible to get five amperes without overworking the cells, 
provided that the source is chosen in accordance with the 
advice given above. 

Having decided on using two volts and five amperes, 
the maximum allowable resistance of the winding is 


-$= 4 ohm. Also, since 2,000 ampere-turns are required, 


turns A0 = 400 turns. These 400 turns must be got 
into the space of 2in. х ‘bin, or one square inch. 
„ (assuming no bedding ”) 


diameter of one шт = 25 = '0025 square inch. 


From this area the diameter is found : 


| a -7 025 
Area = "785 dz. . diameter (d) u / 785 785 


Allowing for Insulation, the diameter of the wire will be 
about 052in. The total length of wire is 3°2in. x 400 
= 1,280in. = 36 yards (approximate); .. resistance per 
yard of wire must be 012 ohm. Also the wire must carry 
five amperes without heating up unduly. 

The wire which. most closely meets the above require- 
ments as regards diameter, resistance per yard, and carrying 
capacity is found from wire tables to be 17 S. W. G. This is 
the wire which must be used to wind the coil. About 1]lb. 
of wire will be required. 


= '057in. 


The bobbin on which the coil is to be wound may be 
easily made by obtaining a piece of brass tube Pin. inside 
diameter and long enough to take 2in. of winding and allow 
of a flange, cut out of thin sheet brass, being soldered on 
to each end. The inside of the bobbin must be perfectly 
smooth. As the voltage is so very low, the bobbin need 
not be insulated, but can have the wire wound on rien d 
The wire, which should be either single cotton or 
covered, must be carefully examined, as it is being wound 
on, to see that there are no bare places. If there are any, 
a small piece of silk ribbon should be wrapt round the 
bare wire, to insulate it. As both ends of the wire are 
wanted to be free, it will be necessary to drill a small 
hole in one of the flanges in the position shown, and 
through this the commencing end must be passed. When 
all the wire has been wound on as tightly as possible, and 
the bobbin is full, it must be well tied down to prevent 
its coming unwound. This can best be done by wrapping 
some insulating tape round the coil, and then finishing 
off with a layer of string tightly tied. The solenoid can 
then be mounted on a board, and connected ор —Н. A. C. 
Question No. 816. —Why should a Lancashire boiler give a dull boom 

ac intervals of, say, half an hour, or less, which oan be heard 30 
yards away, and make the steam blow off suddenly at the safety 
valve when the blow-off cock happens to be leaking? The blow. 
off cock is of the Hopkinson . The blow-off cock delivers 
below the surface to a stream of water. Also, would the above 
effect be likely to be at all detrimental to its safety? 

Answer to No. 816 (awarded 10s.).—The dull boom is 
evidently one of the effects of '* water-hammer " caused by 
the sudden condensation of steam in the blow-off pipe and 
around that end of it which discharges below the surface 
of the stream. The reason why the steam blows off 
suddenly at the safety valve is that the blow-off pipe 
transmits the shock caused by water-hammer to the 
boiler, and this acts in the following manner: In the 
ordinary course of generating steam the inner surface 
of the boiler below water-level is covered with m 
of small bubbles of steam, which, as they grow larger, 
rise uniformly to the surface and thus keep up the 
steam pressure. The shock or sudden vibration has the 
effect of instantaneously detaching thousands of bubbles 
of steam, which but for the shock would have clung a 
little longer to the metal surface. "These bubbles, in addi- 
tion to those rising normally, produce a more furious 
boiling and a more copious generation of steam. This 
increases the pressure and lifts the safety valve. There 
will also be the danger of “ priming." The effect of shock 
in detaching steam bubbles from surfaces below water-level 
may be observed by striking any small vessel, such as a 
saucepan, containing water kept almost at boiling point. 

Now for the cause of the intervals of 30 minates or 
leas, The blow-off pipe is either higher than the water- 
level of the stream and has a downward bend at the 
end to discharge under water, or the blow-off pipe is 
below the water-level of the stream, and is simply 
carried through the side of the stream, thus entering the 
water. In either case the pipe will in ordinary working 
be always full of water, for in the case where it is higher 
than the water-level, on opening and then closing the cock 
а vacuum will be formed in the pipe, and the water from 
the stream will rush up and fill it. 

Now, sappose the blow-off cock is leaking sufficiently to 
produce the results stated in the question, at firat the 
water leaking through the cock will be cooled by the water 
in the pipe, but gradually the water and the pipe will get 
warmer, and their temperature will eventually rise to 
atmospheric boiling point. The water which now! 
through the cock, coming from a condition where the boil- 
ing point is high to the lower boiling point of the atmo- 
sphere, passes at once into steam; this drives back the 
water in the pipe and fills the pipe with steam. Farther 
leakage increases the steam pressure in the pipe, and 
evenually the pressure rises sufficiently for the steam to 
drive back the head of water (due to discharging 
under the surface). The steam now rushes out 
into the stream, only to be immediately condensed. 
As the leak is not great enough to keep up the #080 
pressure, the water from the stream rushes up the р!р® 
condensing the remaining steam, and ng energy 38 Ìt 
travels until it strikes the plug of the blow-off valve or 50] 
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drawn up the vacuous pipe with considerable rapidity and 
force to strike the blow-off cock, which communicates the 
blow to the boiler and so gives a sudden jerk to the safety 
valve, and lets a little steam blow out there. The cold 
boilers, and ought to be stopped. water now sinks back again by ita own weight to a point 

If it be imperative to sometimes discharge under water, | of equilibrium and the process is repeated, but, the pipe 
then a branch pipe ought to be taken from the existing | being cold and large and the leak of hot water being small, 
pipe near to the blow-off cock and be led во as to discharge | some time is required to fill the pipe with vapour sgain 
into the stream above the water-level. Two additional for the necessary pressure for a fresh start. I consider 
valves will be required, one in the branch pipe and one in | that this action would be distinctly detrimental to the 
the original pipe, рее beyond the branch, so that the | boiler, because the blow from the water is hard aud 
discharge may ireated through either of them. powerful, and will probably in time injure the boiler plate 

Some boiler explosions appear to be due to an instan- | holding the blow-off cock. In addition to its force, the 
taneous increase in the generation of steam, the nature of | blow thus given is frequent, aud, therefore, it is almost 
which is unknown, and such cases as the one in question | certain to be doing some more or less subtle injury to 
ought to be promptly dealt with.—F. P. S. the boiler. It is the sort of action which would crack a 

Answer to No. 816 (awarded 7s, 6d ).—The figure repre- plate, break a rivet, or make a leak, and I do not believe 


senta the probable arrangement of the blow-off from the | chat the Boiler Insurance Company would allow it to 
boiler. The end of the um P, being under water, a seal rex er ly as the remedy is so simple and 
iur RP E ке т Ка Ерте м There are two easy and satisfactory remedies, First, 
partly by water escaping through, and partly by water brook redd үз end E pipe T P x ar ere 
hich creeps up to fill the vacuum caused by the condensa- фаш н А he "bla ff s aq hs i dons 0; 
tion. So that, at а certain instant, the pipe, P, is full of | 200%У, Teper F 20 
water right up to the blow-off cock, B C. Now, the action | Ik; and if the outlet of the pipe cannot be taken out 
of blowing off, whether by | e or by the normal open- м f ун ose ne or л : e p js тоа 
ing of the valve, creates in a less or greater degree а | ™ ut be carefal in this case that the hot water and 
vacuum in the blow-off cock and connector, so that if the steam at blowing-off times do not get through it and do 
leakage be at all intermittent—as most probably it is— | 227 damage.—F. G. A. 
there will be an instant when (the pipe, P, being full) | Answer to No. 816 (awarded 58).—The following is 
water is sucked back into the connection to the boiler. | probably the cause of the “boom.” The outlet of the 
discharge pipe is below the surface of a stream, so that in 
its normal condition it is full of cold water right up to 
the blow-down cock. When the blow-down cock leaks, the 
cold water in the pipe is gradually displaced by the incoming 
hot water, which, if pu gas has a drop towards the stream 
(which is probable), tend to collect at the boiler end 
by virtue of its lighter density ; as the water leaks through, 
the temperature will increase until it is at boiling point, 
when, as the water is completely void of absorbed air, 
there will be a sudden generation of steam that will blow 
the pipe out clear, causing the rumble noted. When the 
pressure in the pipe is reduced sufficiently, the remaining 
steam will condense and the cold water will rush back into 
the pipe, whence the operations are repeated. If it isa 
deadweight safety valve, the sudden shock on tbe boiler 
would cause the valve seatings to jar, so allowing steam to 
eecape. There isa danger of the continued shocks disturb- 
ing the boiler on its settings, and causing the joints on the 
boiler to blown-down cock to leak. If the discharge bas a 
turned-down bend in the water the disturbance would be 
aggravated.—J. A. V. AND G. A, T. 
Question No. 817. —À сат weighing 10 tons when loaded gete out of 
control down an incline of 1:5 in 100, and moves at the rate of 
20 miles an hour, and on the application of the emergenoy brake 
it 1s pulled up in a distance of 20 yards. What is the ene gy 
dissipated, the average brake power, the retardation, and the time 
taken in pulling up 
Answer to No. 817 (awarded 78. 6d.).—In this question 
no mention is made of friction or windage losses which 
would have a retarding effect on the car. The 1'5 per cent. 
grade would have the effect of adding to the kinetic energy 
energy of the car. In Fig. 1, if the length of the inclined 


5 
__ — 


(00-0 
Fic. 1. 


track = 100°5, this corresponds to a horizontal length of 
100°0, the third side of the triangle corresponding to the 
per cent, grade. The kinetic energy of the car should for 
extreme accuracy be calculated in two parts: (1) the kinetic 
energy stored іп it due to its motion along a horizontal 
plane proportional to the side 100°0 ; and (2) the kinetic 
energy stored in it due to its falling, under the ivflaence of 
gravity, through a vertical distance proportional to the 
side 1'5. This second part has been taken to be cancelled 
by the retarding effect due to friction and windage losses. 
The kinetic energy of the car in moving along horizontally 


bends in the pipe. This produces the shock. The dull 
boom is heard so far away by reason of some of the sound 
being generated in the water of the stream by condensation 
of the steam issuing from the pipe. All shock is bad for 


Thie is possible at the instant P is full on account of 
the inertia, as it were, of the column of water, and before 
the pipe is cleared by the pressure. The water entering 
the vacuum is instantaneously vaporised, and the resultant 
comparatively large volume of steam, encased, so to speak, 
in an envelope of water, causes a disruptive increase of 
pressure. Hence the boom and the blowing off at the 
safety valve. The pipe, P, is cleared at the same time and 
the operation repeats itself. The effect on the boiler 
cannot but be detrimental; any sudden increases of 
pressure tend to strain the shell, and as the blow-off 
cock leak will naturally increase, the effect will be 
multiplied. The introduction of disruptive strains of this 
type will certainly not conduce to safety, even though they 
may not be absolutely dangerous. The remedy, of course, 
is to out the pipe, P. so that it has a free delivery outside 
the stream.—S. E. T. 


Answer to No. 816 (awarded 78 6d.).—The cause of 
this effect is the leaking of the blow-off cock, which allows 
hot water to accumulate in the delivery pipe. No doubt 
this pipe is laid so that it drains towards the stream in 
which its end is immersed, and the hot water being lighter 
than the cold water of the stream accumulates for a short 
distance only up the pipe, while hot or perhaps boilio 
water flows down the pipe in a continuous stream, whic 
warms the pipe and at the same time fille it with vapour 
or perhaps steam. This condition cannot remain in 
equilibrium for long, because the heat and vapour are 
accumulating steadily in the pipe, and so the water at its 
lower extremity is blown out, but the pressure being thus 
relieved and the warm water driven out into the stream, 
cold water enters the pipe, and, of course, rapidly condenses 
the vapour as it comes in oontaot with it, and ig consequently 
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Im, where т = welght in 1bs./52, and v= velocity in | takes place by friction between rails and wheels, the latter 


feet per second. 
1 10 K 2,240 
p E. = — „ * 3 
. K арх (29°35) 


= 501,800 foot-ponnds. 

This equals the energy dissipated during the pulling up 
of the car by braking. Further, force = mass x acceleration, 
zd f=ma, Also, work or energy = force х distance, or 

= f 8. 


SW-mas (s = 60ft.). 


W = 501,800 = т a p= OME EN x a x 60, 


. a= 718 feet per second per second. 

This equals the retardation. Now, the velocity of a body, 
v, at the end of a time /, the initial velocity being V, and the 
acceleration being a, is о= У +a їі, In this case the brakes 
cause a negative acceleration—: e., a retardation, 

„ v Va. 
Now at the end of the journey, the car being at rest, 
v=0; also V = 29˙55ft. per minute, and a, as already 
found, = 7°18. 

. 0 - 29°35 — 719 ff... = 4°09 seconds. 
This is the /$me taken in pulling ир. We can now find 
the average brake power. Thus 
fom а= 10x $280 7.18. 
52 

^f 5,0801Ь. 
That this is so can be seen by multipying this averago 
brake ү by the distance travelled, and the result 
should be the energy dissipated in braking. Thus 

5,030 х 60 = 301,800 foot-pounds. . 

It is interesting to see how the kinetic energy of the car is 
destroyed by braking and the car finally brought toa 
standstill. This is set forth in Table A. The results are 
only of slide-rule accuracy, and are calculated to the end 
of the fourth second, at which point it will be seen that 
the velocity of the car is reduced to 0:58ft. per second, 


TABLE A. 
Eis in € 
: etio A veloci energy lost 
Time. energy Velocity. durin gthe d Dg the 
б er —À second. second. 
End of first second .. 172,500 23°12 } 115 че A 
End of second second 79,900 14 94 ) 18:53 92 200 
Ead of third second... 22,200 7°16 \ 95-71 129.300 
End of fourth second 1,200 58 ; 
—§, 8. L. 


Answer to No. 817 (awarded 7s. 6d.).—(a) The energy 
dissipated is evidently the difference between the energy 
stored in the car on putting on the brake and the energy 
stored in the car when it is brought to rest, which is zero— 
that is, the energy dissipated is simply the kinetic energy 
due to & mass of 10 tons moving at 20 miles an hour, 
or °$ ft. per second, since 15 miles an hour is the same as 


2210, per second. This is, in foot-poundals, 
ly10x 2,240 x 88,88 
2 ó 5 


which, taking g (the acceleration due to gravity of a freely 


falling body) as being 52:2, is equal to 
1x10 x 2,240 x . foot-pounds, 
2 5 5 22 


i e, to 299,200 foot-pounds. 

(b) The retardation can be got from the usual formula 
connecting initial and final velocity with acceleration and 
apace pasesd over. It is assumed that the retardation is 
constant, which might not be quite correct under some 
circumstances, If the brake acts electrically by friction on 
the raile, then as the car slows down the pressure will alter, 
and, consequently, the retardation will diminish as rest is 
approached ; the same will spply if the wheels are locked 
by pressure applied electromagnetically, and the braking 


not revolving. 
constant, we have 
(Final velocity)? = (initial velocity)? 
+ (2 x acceleration x apace passed over) 


=88 883 , a 4 8 x20 
8 3 


Assuming, however, that retardation is 


or, 0 


_ 88x 88 

1,080 
the negative sign showing that the acceleration acts against 
the car’s motion retarding it. 

(c) The time taken in pulling up is got from the formula 
connecting space passed over with initial velocity, accelera- 
tion, and time during which the acceleration acts. 

Space passed over = initial velocity x time 
+ i acceleration x (time)? 


or, = —7'17ft. per second per second, 


or, 60999 х; ух 968 р 
5 135 
or, 15 = 22 ;_ 121, 
5 186 
or, 121 i? - 990 {+ 2,025 =0 
or, (11 ¢- 45)? =0, 


which shows that the car pulls up in 4 or 444 seconds. 


(d) It is not very clear what is meant by average brake 
power." If it is to be taken as the average horse-power 
due to the action of the brake in pulling up, we must find 
the retarding force exerted by the brake. The net 
retarding force is got from the knowledge of the mass 
acted upon and the negative acceleration, or retardation, 
produced by the retarding force. 

Retarding force (poundals) 

968 


= ä 
This is the resultant of all the forces acting on the 
car— that is, it is the difference between the rétarding 
force applied by the brakes and the accelerating force 
due to the car being on an inclined plane. This accelerating 
force, according to the triangle of forces proper to the 


particular plane under consideration, is 100 x 10 x 2,840 


x 52:2 poundals Hence the retarding force exerted by 
the brakes is 


1°5 968 


(250 x 10 x 2,240 х 22) + (186 x 10 x 2,240) poundals, 


which, worked out, gives 


15. „% \ [968 
(en х 52:2 ) + (588 уо x 2,240 poundale, 


„ 


or, 250 " 968 
100 135x322 
This acta for 11 seconde, so that the horse-power during 
the retarding is given by 
1 


5,521 X 60 X II  ! x60 
45 55,000 
or, . 141˙9 h. p. 

This answers (d) whether horse-power or only actual 
backward pull is intended. It should be noted tbat if 
tbe wheels are revolving during the braking, there is, in 
addition to the braking retardation, that due to tbe 
friction of wheels and motors in their bearings, this force 
being equal to the total mass of the cars, multiplied by 
52°2 times the coefficient of friction effective for the 
rolling between the car and the rails: this force would 
thus be given in poundals, and would, of course, need to 
be subtracted from the force previously found to be due 
to the brakes, as it acts in the same direction as the net 
retarding force. As, however, the coefficient of rolling 
friction is not given, this quantity is indefinite, and the 
result given is obviously a maximum possible value.—T. C. 


[Other replies to Question No. 817 will be given in our 
next issue,.—Ep. E. E.] 
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QUESTIONS AND ANSWERS. 


1f thou hast knowledge, let others light their candle at it. 


QUESTIONS. 

824. What modifications, if any, may be made in the design of the 
mechanical parte of a rotary converter in comparison with a 
motor-generator of the same capacity ? — R. О, 8. 

[N.B.—Will “ R. C. S," kindly send bis name and 

address !—Ep, E. E.] 

ANSWERS. 

Question No. 817.—A oar weighing 10 tons when loaded gets out of 
control down an incline of 1:5 in 100, and moves at the rate of 
20 miles an hour, and on the рано of the emergency brake 
it 18 pulled up ina distance of 20 yards. What is the energy 
dissipated, the average brake power, the retardation, and the time 
taken in pulling up 

Answer to No. 817 (awarded 58.).— The total energy 
ponte ique by the car during the process of pulling up 
con of two parts. In the first Шы. the car, owing to 
its velocity, will have a certain kinetic energy; and in the 
second place, since the car drops through a certain distance 
during the time in which it is being stopped, it will also 
have Cat the instant when the brakes are applied) a certain 
amount of energy due to its position, or, as it is termed, 
potentialenergy. The sum of the above two quantities of 
energy represents the amount which has to be dissipated 
before the car is brought to rest. 

Now, the kinetic energy of а moving body is equal to 


$ z foot-pounds, M and V being the mass in pounds 


and velocity in feet per second respectively, 


. 2 
K. E. of oar = 2:240 x 10x (29°53)? _ 299,100 ft-lbs. 
2 x 32˙2 

Again, while the car is moving through a distance of 
20 yards along the road it will fall vertically through 
60 x 015 = *Oft. 

*. potential energy given to car = 10 x 2,240 x ‘9 
— 20,160 foot-pounds. 

.. total energy to be dissipated during braking operation. 
= 209,100 + 20,160 = 519,260 foot-pounds. 

Now, in order to get the rotardation and the time 
occupied in stopping the car, it will be necessary to know 
the law according to which the brakes act. For instance, 
whether the retardation is, or is not, uniform. Let us 
consider it to be uniform ; then it will be evident that the 
average velocity during the period of braking will be 10 
miles per hour, or 14°67ft. per second, and the time occupied 
in pulling up will be 1757 =4'09 seconds. The retarda- 
tion being the decrease in velocity per second is evidently 

29°35 
4°09 

The term average brake power is a little indefinite, but 
assuming it to mean the average power dissipated during 
braking, we bave 


average horse-power = 


= 7°17%. per second per second. 


519.260 
4°09 x 550 
It may be noted that a small portion of this power will 
be due to the ordinary friction losses of the wheels and 
gearing, the 5 portion being due to the application 
of the emergency brake. — 52. 


Answer to No. 817 (awarded 58.).— This question is only a 
matter of applied mechanics, and the first thing to find 
before it can be answered is the velocity of the car in feet 
per second. As the speed is given, no notice need be taken 
of the incline. 


= 14272. 


60 x 60 
1. Having found this, the energy of the car due to ite 
motion down can now be calculated. This is the kinetic 
energy, and is the dissipated or wasted energy, as it is not 


The velocity in feet per secon = 291. 


used in any way. The kinetic energy = =_=, where W 


= weight car in pounds, v? =(velocity)?, and g = 32'2. 


„ K.E, = 10X 240 x 205 x 99]. 005 464 · 1 foot-pounds, 


2 x 88˙3 
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2. The car contains 299,464'1 foot-pounds of energy 
which have to be destroyed before it is brought to rest. 
In the question it is atated that the car was brought to rest 
іп a distance of 20 yards = 60ft. 


. average brake-power = = 4,991°6lb. 


299, 464˙1 
60 

3. When the brakes are applied to tbe car, its accelera- 

tion ia gradully decreased to zero until the car stops. This 

negative or decreasing acceleration is called the retarda- 


tion. To calculate it, take the formula P = Wa where 


P=braking power in pounds, W = weight of car in pounds, 
g =32'2, and a is the acceleration or retardation in feet per 
second per second. 
If PW, then o. P 9.5.9916 x 522 
g W 10 * 3,240 
= 7:17 feet per second per second. 
4. To find the time taken in pulling up take the same 


formula, P = Te , This must be modified by putting 


— 9 M ——— Жаза | 


Again, if P= Wa, then We 


9 
10 = 2,240 x 29] 
52˙2 x 4,991 0 

HN = 4*1 seconds. 

The time taken to pull up and tbe retardation may be 
found in two ways, both of which will give the same results. 

Take the formula for a falling body or a body moving 
freely down an incline under the force of gravity. The 


formula is h 2 t, where № = height of fall, or in this case 
the distance travelled by the car in feet. 


per second, / = time in seconds. 
A= ti е i= 2h = 
2 


v — velocity feet 


- — — 2 4*09 seconda. 


Retardation.—This time the formula a = ; will answer 


our purpose nicely. This has just been stated. 


E = 7'155ft. per second per second. 


—H. H. H. 


Answer to No. 817 (awarded 5s.).—The whole energy 
dissipated ia that due to (1) the velocity of tbe car, and (2) 
gravitation acting on the car while it moves down the 
n. eline from the time when the brakes are applied. Since 
the velocity is reduced from 20 miles per hour to zero, the 
velocity destroyed is, of course, 20 miles per hour. 

Now, 60 miles per hour = 88ft. per second; 


T = 


.'. 20 miles per hour = 6% 5 feet per second. 


Energy dissipated due to (1) in foot-pounde 


F equare of velocity in feet per second 


2 
2 
0 (=) = 299,500 foot-pounds. 
2 52˙2 ð 


Now, the slope is 1'5 in 100; hence, as the car moves 
20 yards (= 60ft.) along the rails, it moves a distance in 
the direction of gravity 

| 115 
100 

(Since the slope is small, it does not matter whether we 
measuro the 20 yards along tho rails or along tbe 
horizontal) Hence work done due to (2) in foot-pounde 
= distance in feet through which the car moves in the 
direction of gravity x weight of car in pounds, 


= '9 x 10 x 2,240 = 20,160 foot-pounds. 
. whole energy dissipated = 299,500 + 20,106 = 319,500 


p/m e Brake Power.—The force exerted by the brake 
has to do 319,500 foot-pounds of work in 20 yards (601t.). 


x 60 = ft. 


66 
Let F = force in pounds, 
.*. F 60 = 519,500 foot-pounds 
+, F 219,500 _ 5 32blb. 
60 


Time in Pulling Up.—Assuming the retardation constant, 
the time average of the speed = _ = 10 miles per hour, 


or 10 x E: feet per second. 


Time taken in seconds 
Pace described in feet 
epeed in feet per second 
60 
788 x10" 7r geconds. 
60 
Netardution.— The retardation in feet per second per 
second 


d Speed destroyed in feet per second 
time of destroying the speed in seconds 
= = + = 7˙17 feet per second per second. 


—H. R. 
Question No. 818.—I am anxious to study the wave forms in various 
parts of an alternating-current circuit, Oan anyone describe the 
construction of а simple form of ''oscillograph ” ! 

Answer to No. 818 (awarded 10s.).—A simple form of 
oscillograph was described by A. Wehnelt in a paper before 
the German Physical Society soma two years ago, and 
which is described in the Electrical Engineer of Oct. 9, 1903. 
The principle of the instrament is the same as that of the 
well-known Daddell oscillograpb, and the author states that 
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in the case of comparatively slow periodic charges, such as 
alternating currents at ordinary frequencies, it has proved 
quite successful. Fig. 1 shows a diagrammatic representa- 
tion of the instrument. It consists essentially of a loop, 
A, of hard-drawn silver wire, tightly stretched between the 
poles, N and S, of an electromagnet. A small mirror, B, 
is stuck across the loop and lies midway between the 
poles. The sides of the loop, which should be parallel, aro 
from 2mm. to 3mm. apart, and the gap between the poles 
should be just sufficient to allow free movement of the 
loop. When a current is sent through the wire with the 
magnets excited, tho loop is deflected about its longitudinal 
axis by an amount approximately proportional to the 


current. If the current varies periodically, the instantaneous 


deflections will still be proportional to the instantaneous 
eurrent values, provided that the natural period of the 
moving system is very small compared with the period 
of the current, and also that the damping of the system 
is great. By employing a powerful magnet and a 
tightly-stretched wire both these conditions may be fulfilled. 
Consequently, when an alternating current passes round the 
loop, the moving system is set into a state of rapid vibration 
exactly coincident with the alternations of the current. 

Fig. 2 is a photograph of the apparatus as constructed 
by the author of the aforementioned paper. Two identical 
oscillographs are supported one above the other in an 
easily adjustable manner. The poles of tbe olectromagnet 
are in each case bevelled, and the loop which stretches 
between them is mounted on an ebonite strip with a milled 
headed screw at ono end for adjusting the tension. Esch 
oscillograph is mounted on a base, aud the ends of the loop 
brought down to two terminals. By means of two osolllo- 
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graphs mounted in the manner shown, two curves can be 
taken simultaneously. Thos, if it is required to investigate 
the current and potential wave-forms of an alternate-current 
circult under various conditions, one oscillograph іє oon- 
nected in series with a high non-inductive resistance 
(dependent in value on the potential of the circuit) across 
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the circuit, and the other is connected across the ends of a 
small non-inductive resistance (dependent in value on tbe 
main current) connected in series with the load, ao that it 
carries the main current. Obviously, the loop, A, being of 
very fine wire, the maximum current that it can carry will 
be very small, and in each case the current passing through 
it must be limited to this value. 

The curves are exhibited on a screen by means of the 
arrangement shown diagrammatically in Fig. 5. А small 
5j-ampere arc lamp, L, ів used as a source of light and 
placed behind a lens, A, so that the rays which fall on the 
oscillograph mirrors are parallel. From these the light is 
reflected to a revolving mirror, Sp, and thence on to the 
soreen, S. If the revolving mirror be at rest, two spots of 
light will appear on the screen, S, and by adjusting the 
position of either oscillograph these two spots should be 
made coincident. Everything is then ready for connecting 
the oscillographs in circuit in the manner previously indi- 
cated, and by rotating the mirror moderately fast the 
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Sp. 
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current and the potential waves will appear on the screen, 
S, developed along a vertical axis. It was found that if 
the periodic time of the changes to be considered was less 
than 0:1 second, the natural swing of the system will inter- 
fero with the results, as with such an instrument the 
natural time of swing is about ‘003 second. 

This instrument I think can be modified and much 
simplified in construction, and at the same time give satis- 
factory results, by combining the two oscillographs in one. 
To do thie, two loops are placed between the don of the 
electromagnet as indicated in Fig. 4, the loops being 
separated by а small piece of soft iron so that the field ів 
practically uniform. To compensate for the increased air- 
gap, more ampere-turns would need to be put on the 
magnet core giving a field equally as atrong as in the 
single instruments, Jnategd of using silver for the loops, 
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phosphor-bronse strip No. 0 size would do quite well, 
and it would safely carry d ampere. By means of this 
combined instrument two wave-forms could be readily com- 
pared, and if it is desired to make photographic records 
the instrument could be placed in & box in which the lens, 
A, is permanently fixed, and an aperture provided in the 
side of the box through which the light from the source, L, 
can pass, first through the lens, A, and then on to the 
mirrors of the oscillograph. The rotating mirror, Sp, 
would in that case be replaced by a drum round which the 
film can be wrapped, and the reflected light from the oscillo- 
graph mirrors would have access to the film by means of 
an aperture which could be opened and closed from the 
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outside of the case. It is then only necessary to rotate the 
down at a uniform speed, which speed is dependent on the 
frequency of the alternations and the number cf complete 
cycles that are desired to be recorded, and by opening the 
shutter for a period corresponding to one revolution of the 
drum you first obtain your zero line. Then connect the 
oscillograph in circuit and repeat. This will record tbe two 
waves, and the film can be developed in the ordinary 
way.—A. P. Y. 

Answer to No, 818 (awarded 7s. 6d.).—The most perfect 
instrament for determination of wave-form at present 
available is the bifilar oscillograph as devised by Blondel 
and perfected by Daddell. Description of this is, however, 
here out of place, as it can scarcely be termed “simple,” 
while its cost, complete, approximates to the inquirer’s 
nom de plume. A simplified form has, nevertheless, been 
devised by Wehnelt, and of this a description appears in 
the Electrical Engineer of Oct. 9, 1905. As shown in Fig. 1 
(this is the same as Fig. 2 of A. P. Ys” answer— 
Ep E. E), upon а base board is mounted an electromagnet 
furnished with pole pieces, the gap between which is a few 
centimetres long and about 4mm. across from pole to pole, 
For the purpose of concentrating the field in tbis gap, 
the pole edges are narrowed down to & few millimetres 
thickness. A loop of hard drawn silver wire, tightly 
stretched on an ebonite bar, is adjasted in the polar 
gap, and carries a light mirror bridging across from wire 
to wire (Fig. 2). The two wires of tbe loop should 
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be from 2mm. to 3mm. spart, and it is advan. 
tageous to pass the looped end over a small pulley 
that their tension msy be equalised. 
current under investigation is passed through the loop, 
and the magnet is excited as strongly as possible. The 
further arrangements are as shown in Fig. 5. Rays issuing 
from a strong source of light, preferably an arc lamp 
ог an optical lantern, are so focussed as to give an image 
on the screen after falling upon the oscillograph and rotat- 
ing mirrors. If the latter be rotated synchronously with, 
the alternations of current, so much the better, as a stationary 
image is obtained thereby. 

This appliance may be purchased from Max Kohl, of 


In use the. 


97 


Chemnitz, bat is not, in all probability, beyond Fifty - 
quida’s” own constructive powers. Phosphor- bronze strip 
may be advantageously substituted for the silver wire, and 
thts may be obtained at about 1s. a yard, while а suit- 
able light and small mirror can be got by cutting down and 
silvering a microscope eover- glass. If the path of the light 
rays between the oscillograph and screen be a metre, an 
amplitude of 100cm. can be obtained on the screen, while 
the wire’s natural period of vibration can be redaced to 
about ‘003 second by due tension, and in this case fairly 
good results are given up to а current frequency of not 
greater than 100. Certain errors will be iatrodaced with 
this simple instrument owing to the lack of damping, and 
these can only be avoided by enclosing the moving loop in 
some form of oil bath. 
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The Blondel soft-iron oscillograph is not extremely 
difficult to make, provided one can obtain the acfc-iron 
band. In this instrument a soft-iron strip, about 25mm. 
wide, ‘05mm. thick, and a few centimetres long, is stretched 
between the poles of a powerful magnet. Coils carrying 
the current to be observed are disposed «o as to give a field 
perpendicular to that of the magnet, and under tbe joint 
effect the iron band sets its breadth in the direction of the 
resultant field. The indications are obtaioed, aa usual, by 
a tiny mirror attached hy gum to the iron band A com- 
plete description of this may be found in the Revue 
Electrique of April 12, 1902, and the essen ‘ial disposition 
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may be gathered from Fig. 4, which is a section across the 
gap.— ZERO. 

Answer to No. 818 (awarded 5s).— Owing to the 
extreme delicacy of the constraction of an oscillograph, 
due to the rapid vibrations of the mirror, which demands 
as small a moment of inertia of thd. moving parts as 
possible, although the instrument is simple to understand, 
yet tbe writer is of the opinion that attempts to construct 


one by anyone who is not an expert will result in a dis- 


appointment. The piece of apparatus shown in Fig 1 will, 
he thinks, fulfil all requirements. The apparatus is for 
showing the shape of an ЕМЕ, curve. ED is an ebonite 
disc about 1ft. in diameter ; T, and T, are connected to the 
terminals of the alternator; E V is an electrostatic volt- 
meter; В, and В, are two tbin brusbes, B, resting on the 
edge of ebonite disc, and B, on the brass collar, which is 
insulated from the shaft; S 1s a piece of brass let into the 
circumference of the eboni e disc, and is connected to the 
brass collar by the wire, W; g is the shafo of the alter- 
nator, and GS is a graduated scale by means of which the 
position of the brush B, can be noted. Now, as the alter- 
nator shaft rotates, tbe brush B, makes contact with S 
once in each revolution, and thus con pletes thecircuit through 
the condenser. By the rapid succession of these very brief 
contacts, the condenser becomes charged to and is main- 
tained at (provided there is no losksge) the same voltage 
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as the alternator terminals, or between T, and T, at the 
instant when contact is made. By altering the position of 
the brush we obtain the shape of the E M F. curve. If the 
readings on the electrostatic voltmeter sre too small to be 
read accurately, they ean be obtained by placing a certain 
number of celle—preferably secondary celle—in series with 
the voltmeter, and afterwards deducting the voltage of the 
cells from the voltmeter reading. It is necessary to use the 
condenser, as the leakage of an electrostatic voltmeter is 
too great; also the brush, B,, must be thin, so that the time 
of contact is extremely small. If it is desired to calibrate 
the condenser and voltmeter, apply a known potential 
difference to the terminals, with B, making contact with S, 
and note the voltmeter reading. Then run the machine 
up to speed, and again note the reading. If any leakage 
occurs, we can, by comparing the two readings, obtain а 
constant to correct future readings. 


CONDENSER 


Fia. 1. 


To obtain the shape of the current wave in an Inductive 
circuit, the alterations as shown in Fig. 2 must be made, 
where R is a non-inductive resistance made as small as 
possible so that the working conditions of the circuit may 
not be affected, as it will be seen that R is in series with 
the inductive resistance of the external circuit, and that we 
are really measuring the potential difference between T, 


and T, Hence by Ohm's law we get C = z G is a 


galvanometer, and T S is a two-way switch. A B is a 
wire along which passes a current supplied by a secondary 
cell. When working, the sliding contact, C, is adjusted 
until we get no deflection, when the potential difference at 
the condenser terminals will be proportional to the length 
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A C on the wire. To determine the constant to convert 


the scale reading of the sliding contact into amperes, a 
known current is passed through R, at the same time 
running the contact maker at the speed at which 16 is to be 
used, and the scale reading noted. If the alternator is not 
accessible, a synchronous motor driven from the alternator 
to be tested may be used for driving the instantaneous 
contact maker.—F. M. B. 

Answer to No. 818 (awarded 5s.).—Oae of the simplest 
and cheapest forms of oscillographio wave tracers is that 
recently designed by Mr. R. Goldschmidt. Referring to 
Fig. 1, B and C are two solenoids which are energised by 
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the alternating current of which it is desired to obtain the 
wave-form. steel needle, A, is attracted and held by 
one of the magnets, aud the other end being free the 
needle will oscillate, the amplitude of which depends on 
the wave form of the energising current. If the free end 
of the needle, A, is provided with & small mirror, a ray of 
light reflected from this mirror and projected to a screen 
will show a vertical line when the solenoids are energised. 
In order to obtain a movement of the needle representiog 
the periodic time of the current, afurther pair of solenoids, 
D and E, are provided, the axes of which are at right 
angles to the solenoids B and C (Fig. 2). The two pairs of 
solenoids are energised by the same current, and in parallel 
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with one another. A non-inductive resistance, R, is placed 
in series with one pair, and a choking coil, J, is in series 
with the second pair. Now, if one pair of solenoids are 
energised the needle vibrates in a vertical or horizontal 
direction, as the case may be, but if the second is 
energised the needle vibrates in a vertical or horizontal 
direction, or at 90deg to the first movement. By energis- 
iog both paira at once a double movement of the needle is 
obtained. The use of the choking coil results in the 
current lagging about 90deg. ia one pair of coils; there- 
fore, one pair may be termed the voltage оой, and the 
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other the time coil. The resultant form of a sine curve 
projected on the screen will be as Fig 3. The eddy 
currents induced in the solid pole by the needle vibrating 
prevents it showing a larger amplitude or periodic time 
than the actual current. In order to correct for any 
possible time orror dae to mirror, the light should be 
reflected on to a screen of semi-circular form. It ів, of 
course, necessary to obtain a current lag of 90deg. between 
the two pairs of colle, and this can easily be obtained by 
suitable connections of the choking coil or coils —JUNO. 


[Other replies to Question No. 818 will be given in our 
next issue. Ep. E. E.] 
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QUESTIONS AND ANSWERS. 


1f thou hast knowledge, let others light their candle at ib, 


Under this h we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within ten days after the 
question has ap The replies should deal concisely 
with the points at issue, and should not exceed about 
one thousand words in length. ursive answers are apt 
to be discarded, owing to the space they would occupy. 


QUESTIONS. 


825. Ie it necessary to have a complete circuit in order to have a flow 
of electric current? I have noticed that you can have shocke to 
earth off either the positive or negative rails of a certain electric 
railway, doth rails being insulated. Is this due to defeotive 
insulation, or is it due to the fact that there is a differenoe of 
potential between either rail and earth ài—WATTMAN. 

ANSWERS. 

Question No. 818.—I am anxious to study the wave forms in various 
parts of an alternating.current circuit. Oan anyone describe the 
construction of a simple form of ''oscillograph " ! 

Answer to No. 818 (awarded 5s.) .—The shape of the 
wave of an alternating current has a very important 
influence on the way in which the current will behave, and 
it is important to consider how that shape may be deter- 
mined. The general frequency now used is about 50 periods 
per second, and in order to obtain an idea of the way in 
which the current is changing, the instrument will be 
required to move with great rapidity. An instrument 
known as the “Duddell oscillograph” is one which has 
this property, and can be used to draw the wave-forms 
with the greatest accuracy. Fig. 1 shows the instrument, 
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where S S are two strips of phosphor-bron ze, which are 
stretched by means of a epring-balanco applied to a pulley, 
P, between tho poles of a powerful magnet, N S, and the 
circuit is arranged that the alternating current passes 
up one strip and down the other. When a current is sent 
througb, both of the strips will be deflected, as it is well 
known that & conductor carrying a eurrent, when placed 
in a magnetic field, tends to move in a direction perpen- 
dicular both to itself and to the direction of the field, but as 
the current flows up one strip and down the other the 
deflections wlll be in opposite directions, and in order to 
indicate the deflection of the strips a little mirror, M, is 
stuok on to them, so that when they are d«fleoted the 
mirror, will turn, the direction depending on the direction 
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of current flowing in the strips. The moving parte of this 

instruments are made of such a size that they will be able 

to follow the rapidly changing forces that are made to act 
upon them, and therefore must move with great a eg 
or, in other words, their “free periodic time” must 

very small. The stripe, when deflected, will complete a 

back-and-forth movement in one three-thousandth of a 

second, and it is quite easy with this instrament to record 

accurately the wave-form of an alternating current with a 

frequency of 100 periods per second. It ів not only essential 

that the moving parts and their free periodic time should 
be small, bat they will require damping, otherwise the 
instrument will not record accurately. 

In the Duddell oscillograph this damping is effected by 
enclosing the moving strips in a space filled with castor oll; 
this oil has great stickiness, and dampe effectively the 
movement of the strips, so that the instrument will be 
deflected by its proper amount without any preliminary 
oscillations; When Poth of these conditions are fulfilled, 
the instrument will bə deflected at aby moment by an 
amount proportional to the actual value of the current 
flowing through it at that moment. When an alternatin 
current is sent through the strips, all that is seen is a ban 
of light reflected from the mirror on the screen, and In 
order to actually see the wave-form, some means must be 
devised of spreading the curve out; if the deflection be 
horizontal, the spot of light must be moved vertically, 
so that it is not in the same vertical position for every 
deflection. This is effected in a variety of ways, the 
simplest of which is by the use of a revolving mirror. The 
spot of light, when it has been deflected, is not viewod 
directly, but its reflection in a rapidly turning mirror is 
observed. In this case the motion of the spot is horizontal 
and the mirror is turned round a horizontal axis, so that 
an up or down vertical motion is given to the image of the 
spot as seen in the mirror. 

Other methods of producing “time” motion have been 
employed, as has other oscillographs, and based on entirely 
different principles, but Daddell’s is undoubtedly the best. 
The Blondel oscillograph is an instrument in which the 
moving part is a small soft-iron needle, which is defiected 
by a coil of wire carrying the alternating current. The 
fact that it depends for its working on a magnetic instead 
of an electromagnetic action necessarily entails a diminished 
accuracy for all waves that are not of a certain shape—a 
shape, however, to which in a great many cases а close 
approximation is made in practice.—J. P. S. 

Question No. 819.—A three-phase plant generates current at 440 volts for 
power and transformed to 120 volte for lighting. The lighting 
circuit was originally wired for 240 volts continuous current. 
Could the transformers be dispensed with, and current taken from 
the mains and neutral point earthed, to obtain more light at 


about 250 volts? And taking, say, 100 amperes on each phase, 
what would be the current in the neutral wire ! 


Answer to No. 819 (awarded 10s.).—An almost complete 
answer to this question could be extracted from the 
information given in the article (on p. 492 of the issue in 
which it occurs) under the heading Distribution by Three- 
Phase Currents.” No doubt still more explanation will 
occur in the continuation of the article. But this answer 
will isolate the necessary information, and possibly allow it 
to be more easily followed than if it had to be sought for 
amongst other irrelevant matter. The wording of the 
question seems to indicate almost certalnly that there is 
already а “ neutral point on the generating system—that 
ів, that the generators are ''star" connected. If this were 
not the case, it would be difficult, or impossible almost, to 
do what was wanted in any simple way. Reference to this 
will be made later. But assuming that there is a “star” 
connected generator, then the matter is comparatively oasy. 

In Fig. 1, let O, 1, 2, 5 be the generator, A BC and Z 
the three mains and neutral wires respectively, and O“ 1“, 
O' 2’, and O' 3’ the three lamp circuits as they would be 
connected up (one from each main to the neutral wire) 
after the transformers has been removed. The neutral 
wire, Z, is shown as a complete main from the lamps to 
the generator in the sketch, but it could be replaced as 
suggested, if desired, by an earth connection at the generator, 
and by a similar connection at each lamp or group of lam 
as may be convenient, The power cirouit is left out of the 
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above diagram for clearness, and it does not really enter 
the question, as its connections to mains corresponding to 
A BC would be unaltered by the new arrangement of 
lighting. It is evident from the sketch that lamps con- 
nested as above will be lit; the point remains as to what 
voltage will be got at the terminals of the lamps. In other 
words, if 440 volta is the “ line” voltage in a star-connected 
generator, what will the phase voltage be, or, given the 
potential difference from 1 to 2 at 440 volte, find V,, the 
difference of potential from O to 1 or O to 2. 

Drawing the three voltages, O 1, O2, O 3, in a vector 
diagram (see Fig. 2) we have to get the voltage due to the 
difference of potential, 1 2, which is equal to 440 volta. 
This difference of potential 1 2, is equal to the vector sum 
of the two voltages + O 1 and - О 2, and can be obtained 
graphically by compounding O1 with 4 1, which is equal in 
magnitude to O 8, but acts in the opposite direction to it. 
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The resultant is 2 1 both in magnitude and direction, and 
this line bears to O 1 or O 2 (since these are 120deg. different 


in phase) the ratio of /3 to 1. Hence, if 2 1 represents 


440 volts, the pbase voltage is equal to 440+ V3, or 
254 volts. That is to say, in the arrangement proposed 
the voltage available ів 254 at the lamp terminals (assuming 
a negligible loss in the lines), which meets the case very 
very well So far, then, it is all right, and 250-volt lamps 
ean be coupled from mains to neutral point as desired. A 
little more light will be got than was originally possible at 
240 volts owing to the higher pressure, and, provided the 
mains were fully loaded at the old continuous-current 
pressure, evidently it will be possible to get fully double 
the amount of light compared with what the mains were 
good for at 120 volta from the transformers. 

As regards the latter part of the question concerning 
the amount of current in the neutral wire when each phase 
is taking 100 amperes—that is, when tbe pbases are 
eymmetrioally loaded—the answer is that there will be no 
current in the neutral wire at all. For if, in Fig 3, OC, 
OC,, OC,, are the tbree currents of 100 amperes each (or 
of any other amount so long as they are equal) O being 
the neutral point, tben the current flowing into the neutral 
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wire connected to O (but not shown in Fig. 5) will bs equal 
to the sum of the currents—O C,, O C, О C,—asince the 
sum of all currents flowing to and from O is zero, accord- 
ing to the usual rule. We have, therefore, to get the 
value of O С,+О C, TO C,, considered as vectors. The 
sum of O C, and O C, is the diagonal O C, of the parallelo- 
gram О Ci, C, C,; and, therefore, О CI TO CTO C, 
x О C, -- O C, which is equal to zero, since О C, is equa! 
and opposite to О С, Hence, if one could be sure of 
always having balanced phases, there need be no middle 
wire at all This, however, is not practicable unless three 
lamps, one in each phase, can always be used together and 
switched in or out as a group. As this is probably 
undesirable, one must consider the conditions due to 
unbalanced phases. The most extreme case—though very 
unlikely to occur—is when only one phase is loaded up to 
100 amperes. The neutra] wire current ig then 100 amperes, 


of course, in phase with the current in the lamps. If O C, 
and O C,, say, were each 100 amperes, the current in the 
neutral wire would again be 100 amperes, since О С, the 
vector sum of O C, and O C, is equal to either of toem ; 
and in phase it would be 60deg. ahead of O C, and 60deg. 
behind O Ci. If OC, were 100 amperes and О C, only 
50, say, the current in the neutral wire would again be the 
vector sum of О C, and О С,, which can easily be shown 
to be 50 „/ 5, and to be, in phase, 30deg. behind O С, and 
90deg. before O С,. 
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Similarly, if there be current in each phase, which will 
be the case always if the installation be well designed and 
the better the design the more nearly equal will О С, 
O C, and О C, be—the current in the middle wire will be 
the sum of the three vector expressions for the individual 
currents. Suppose, for example, O C, is 100, O C; is 20, 
and О С, is 50, and neglect for simplicity the fact tbat 
these will no longer, owing to their want of equality, be 
exactly 120deg. apart. The arrangement is shown in 
Fig. 4. O С, is the sum of O C, and О Cs, aud is, by the 
usual trigonometrical rule, equal to 


100? 4-50? 2 . 100 . 50 . сов 60deg. 
=50 V3. 
О C, is the sum of OC, and O C, and is, therefore, the 


sum of О C,, O C, and О C, or the required result. 1и 
value is 


/(50 5/5): + 20° 2. 50 V5. 20. cos 80deg. 


= 70. 
Its inclination to O X is tan ^! сг ог Qo P 
os ОС, віп 5080. _ 50 / 4 
50 3 
| 110 
and tan 7! m = {ап — ‘787, or 58" 12’. 


Thus the current in the neutral wire is 70 amperes, 
lagging 21° 48' behind O Ci, lagging 141° 48' behind O C, 
and leading 98°12’ before О Cg. Other combinations could 
be similarly treated, and the current in the neutral wire 
found graphically for any set assumed. 

Just one word, in closing, about a mesh-connected gene- 
rator (see Fig. 5). Here the neutral point in the generator is 
imaginary, but a neutral point fur the system might be 
artificlally created by coupling up three resistances, O Ri. 
OR, O R,, in star grouping, and using the point О as the 
return for the common lead from the lampe, or the earthed 
point. This would, of course, be economically inadmissible, 
owing to the waste current always flowing, and it would 
furtber necessitate the use of lower voltage lampe, as one 
resietance of the set would be in series with all the lamps 
of the corresponding set which happened to be switched in. 
This would cause great fluctuation in the lamps, owing to 
varying loss of volts in the resistances. The arrangement 
is practically impossible, but is mentioned because it ів 
possible to employ it in gome special caseg of a different 
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nature from the one here. Of course, if the phases could 
be kept balanced by the arrangement before soggested of 
always having tbree lamps, one in each set, switched in or 
out at a time, the lamps could be star connected to a mesh- 
connected generator without feeling the want of a neutral 
wire, as the currents in any two branches would combine 
to form the equal (in numerical value) current for the third 
branch, and the volts per branch of lamps would be 254 as 
before, if the generator voltage were 440, aa assumed. But 
only in this case is it practically possible to run lamps at а 


e B 


3 
Fra. 5. 


lower voltage from & mesh-connected generator. With a 
star- oonneoted machine it is always possible. —T. C. 


Answer to No. 819 (awarded 7s. 6d.).—The method 
suggested in the question of working a combined power 
and lighting system has often been adopted with success. 
The arrangement which is shown in Fig. 1 consists of the 


Fic. 1. 


three line wires of equal cross-section and a neutral wire 
usually earthed, the lamps being connected between the 
neutral and any of the three line wires. The motors take 
their supply from the three line wires in the ordinary way, 
and work at the full pressure of 440 volts, while the 
voltage between the neutral and the outors—ie, that 
across the lamps—will be about 250. The clock diagram in 
Fig. 2 will explain this. Let the voltages between the 


AS 
{ 


Fia. 2. 


reutral and the outers be Vi. Vz, and V, respectively, 
counted positive when they act from the neutral point. 
The voltage between X and Y=V,-V,. Drawing In — V, 
and completing the parallelogram, we bave the voltage 
between X and Y = resultant V, —2 VI cos 50deg. 


| = X $ VI. 
Hence the voltage across the lamps 
440 
= 135 = 254, 
V3 


It must be assumed that the lighting circuit originally 
wired for 240 volts continuous current has sufficient 
insulation to witbatand the increased voltage, which will 


"n 


reach a maximum instantaneous value of 250 x ,/2 = 550. 
It is unlikely that an equal number of lamps will always be 
eonnected to the three outers, and, therefore, the neutral 
wire which will carry the out-of-balance current should be 
connected to the neutral point of the generating plant, 
which must be star wound. | 

It the neutral point of the generating plant is not 
available, an equaliser can be placed at a suitable point on 
the system. This is simply a three-phase star-connected 
choking coil, and the neutral wire is connected to the 
neutral point. However, the presence of motors on the 
circuit would have a similar equalising effect. It is 
supposed in the question that the lamps are taking 
100 amperes per phase ; the circuits, therefore, are perfectly 
balanced, and there will be no current in the neutral 
wire.—H. O. B. 


Answer to No. 819 (awarded 78. 6d.).—The method of 
distribution suggested of using an earthed neutral is quite 
common in the case of three-phase lighting circuits, and 
corresponds to the three-wire distribution of continuous 
current where the middie wire is eartbed and used as the 
common return. Fig. 1 gives a diagrammatic view of the 
arrangement. The voltage between any two lines being 
440 volts, that between either line and the earthed neutral 
= = 254 volts, which is the voltage supplied 


to the lamps. The current flowing in the earthed neutral 
will depend on the way the phases are loaded relatively to 
each other. For supposing there are the same number of 
lamps connected across each pbase and the neutral, so that 
the current in each line I., IL, and III. is the same, then 


I 


` EARTHED NEUTRAL 
Fic, 1. 


there will be no current in neutral This is readily seen 
by reference to Fig. 2, in which O 1, O 2, and О 3 represent 
the currents in each of the three lines I., II., and III., and 
each being the radii of a circle they are equal in magnitude, 


Fic. 3. 


and are displaced from each other by 120deg. Now the 
eurrent flowing in the earthed neutral is the resultant of 
these three currents O 1, O 2, and O 3, and in the сазе we 
are considering is obviously zero. Thus with 100 amperes 
on each phase the current in the neutral will be zero, 
and it is quite easy to see that no matter how the 
load on either phaso is varied, provided the load 
on apy one phase does not exceed 100 amperes, the 
maximum current that will flow in the earthed neutral 
will be 100 amperes, so that the cross-section of this main 
need be no greater than that of either of the three mains, 
L, IL, or III. For supposing that O 3 and O 2 are zero, 
and that О 1 is 100 smperes— i е, there is 100 amperes on 
phase T, and no load on either phases Ц. or III,.—tben the 


13 


current in the neutral must equal О 1—i. e., 100 amperes. 
Now suppose that the load on phase II. is increased to 
100 amperes, the load on phase III. still remaining zero. 
The current in the neutral will now be the resultant of 
O 1 and O 2, equal to O A, equal to 100 amperes, and it 
is readily seen that for any value of O 2 less than 100 
amperes, O A.will correspondingly be less than 100 
amperes. If now load be pat on phase III. while the 
current in phases II. and I. is still 100 amperes, the 
current in the neutral will decrease in value, for thie must 
always be the resultant of О A and O 5— e. (O A- O5) — 
because, from the symmetry of the diagram, O A and O 3 
lie in the same straight line. When O 3=O Ai e, when 
all the phases are equally loaded—the current in the neutral 
will be zero, as was shown to be the case previously. 

Fig. 3 shows a rapid vectorial method of arriviog at the 
value of the current in the earthed neutral Та this 


diagram we have 
E Е = current in phase І, 
G Е = current in phase II., 
G Н = current in phase III., 
then Е Н current in the neutral. 


The voltages across the phases should be very evenly 
balanced, no matter how each phase is loaded, for the 
employment of an earthed neutral tends to equalise the 
voltages.—A. P. Y. 


Answer to No. 819 (awarded 58.).— In this three-phase 
plant the lighting could be satisfactorily and more 
economically carried out without the use of transformers 
by adopting the method illustrated in Fig. 1. As the 


A 


Fie 1, 


generator has a neutral point (which it is intended to 
earth), it mast be “star” wound; then 

Voltage between any two line wires = 440. 

Voltage between any line wire and neutral 


440 
== = 254. 
NE. 


So, while motors would be connected across the 440-volt 
leads, lamps could be run between the neutral and either 
A, B, or C at 254 volts. When the lighting load is 
100 amperes on each phase, then current returning to 
generator by the neutral is zero, and the only currents in 
neutral would be between the points J, K, L. 

The lighting load, if properly distributed between the 
three phases and neutral, would produce no voltage 
regulation difficulties at the generator end. 

It wouid be well to placo a fuse between the point D 
on generator and earth-plate, so that if one feeder became 
earthed at any point the fuse would blow, but the system 
would still continue to work satisfactorily, and the fault 
could be repaired at leisure —W. C. S. 

Question No. 880. —Two single-phase induction motors of exactly same 
horse-power but by different makers, when doing similar work require 
exactly same current and same voltage. Wattmeter, however, on 
motor No. 1 registers only two-thirds that of meter on No. 2. (1) 
Is this because power factor of first motor is only two-thirde that 
of power factor of No. 2? (2) Ав current x voltage is much 
greater than watts paid. for, who pays for lost energy? (3) 
Does not the above point to the suggestion that if two motora of 
similar amperage give same torque, but that one bas lower power 
factor than the other, the lower power factor one is cheaper to run 
from consumer's standpoint ? 


Answer to No. 820 (awarded 78. 6d.)—'TThe watts 
supplied to either motor, after deducting the losses occur. 
ring in the motor itself, represents the power required to 
do the particular work with which that motor is con- 
nected. Although no idea of the size of these motors is 
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given in the question, we can safely assume that the losses 
occurring in either motor at full load will be something of 
the order of 5 per cent. of the full-load output. As the 
motors will doubtless be working very near their full-load 
horse-power, we may neglect the losses and assume that the 
watts supplied to each motor is a measure of the work 
done by that motor. If both the wattmeters are reading 
correctly, then we must conclude that the work done by 
motor No. 1 is only two-thirds of that done by motor 
No.2; and, farther, if the motors are doing similar work— 
i.e., the torque exerted by each is the same—then the only 
way we can explain this difference in the supplied watts is 
that the speed of motor No. 1 is only two-thirds of the 
speed of motor No. 2. This would be the case if motor 
No. 1 had 1j times as many poles as motor No. 8, or 
supposing No. 1 was a six-pole motor and motor No. 2 4 
four-pole motor. 

If the above supposition be correct, we can easily show 
how it is possible that the current taken by each motor 
is the same, although the work done by one motor is only 
two-thirds of the work done by the other. In the diagram 
curves are shown which indicate how the power factor and 
current.vary with the supplied watts in the case of each 
motor. These curves are shown slightly different for the 
two motors for the purpose of arriving at the desired result, 
and as the motors are by different makers this assumption 
is not unwarranted. The thick-line curves are for motor 
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No. 1 and the thin-line curves for motor No. 2, and 
supposing the watts supplied to motor No. 2 to be repré- 
sented by O W,, then the watts supplied to motor ned 
wil be represented by О WI, where О W, - O W., 
also have that, corresponding to W, watts supplied to mo 
No. 2, the power factor is З, and the current Ca, an 
further, corresponding to W, watts supplied to motor No. 1, 
the power factor is 8, and the current C,. For this 
particular set of curves we see that C, = б, and соп- 
sequently 8, = Ba which means that the current supplied 
to each motor is the same and the power factor of motor 
No. 1 is only two-thirds of tbe power factor of motor No. 2, 
which is the result observed by Amateur.“ 

Parts (2) and (3) of the question will be easily answered 
if " Amateur remembers tbat 
supplied watts 


сирна PUER | 
current x volts 


or, supplied watts = P. F. (current x volts). 


What his meter registers and what he pays for is 
supplied watts, and not current, and if the power factor 
in one case is smaller than in the other, the current in 
each case being the same, it only means that the watts 
supplied in the one case is smaller than that in the other, and 
the motor, of consequence, is doing loss work, as was shown 
to be the case previously. As a matter of fact, a small 
power factor is a disadvantage, in so far that for the samo 
supplied watts the current varies inversely as the power 
factor, so that with a small power factor the current is 
unnecessarily large, giving appreciable C? R losses, which 
are paid for by the consumer.—A. P. Y. 


[Other replies to Question No. 820 will be given in our 
next issue.—Ep. Z. E.] 
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QUESTIONS AND ANSWERS. 


М thou bast knowledge, let others light their candle at it. 


QUESTIONS. 

826. What is meant by the all-day efficiency of a transformer? What 
are the factors to be taken into account in the design of the 
transformer in order to secure a high all-day efficiency ?—T. J. M. 

837. Explain clearly, with diagrams if necessary, the ''La Oour" 
system of compounding motor-generators, —M. G. TWEEDIz. 

ANSWERS. | 

Question No, 890. —Two single-phase induction motors of exactly same 
horse-power but by different makers, when doing similar work require 
crony ND current and same voltage. Wattmeter, however, on 
motor No. 1 registers only two-thirds that of meter on No. 2. (1) 
Is this because power factor of first motor is only two-thirds that 
of power factor of No. 2! (2) As current x voltage is much 
greater than watts paid for, who pays for lost energy? (3) 
Does not the above point to the suggestion that if two motors of 
similar amperage give same torque, but that one has lower power 
factor than the other, the lower power factor one is cheaper to run 
from consumer’s standpoint ! 

Answer to No. 820 (awarded 7s. 6d.).—The fact that both 
motors take the same current when doing the same work 
indicates that the product of power factor x efficiency is 
the same in the two cases. The motor which takes the 
lower number of true watts must be doing so simply 
because its efficiency (ratio of output watts to true input 
watts) is higher than that of the other motor in the ratio 
of 5:2, so that with only two-thirds of the input watts 
the output at the pulley is the same. Since the product of 
power factor x efficiency is constant, the power factor of 
the high-efficiency (low true watt) motor must be lower 
than that of the other motor in the ratio of 2:3. In the 
design of induction motors it is often possible to alter the 
power factor at the expense of the efficiency in this way. 
Thus, supposing that whilst retaining approximately the 
same diameter and length of rotor, oue of the makers 
employs a considerably shorter air-gap than the other. 
The number of stator turns in the small air-gap motor 
could then be reduced so as to work at a higher flux 
density, and yet the power factor would be higher than in 
the other motor. The fewer turns would somewhat reduce 
the stator C? R loss, but the higher flux density would 
decidedly increase the iron loss, which is usually the more 
important, so that the efficiency would, on the whole, fall. 
The net result would be a motor of higher power factor 
but lower efficiency, though so large a difference as in this 
case (in the ratio of 2:3) is quite unusual between motors 
by recognised makers. 

With re to the second part of the question, the true 
watts (as shown on а wattmeter) are the only ones usually 
paid for, as they are the only ones which directly require 
engine power to produce them. The idle current," which 
is out of phase with the voltage and causes the difference 
between the product of volts x amperes and the true watts, 
is objectionable in the way of causing drop in the leads 
and drop in the alternator voltage through armature 
reaction, but it is essentially a wattless current and requires 
no expenditure at the generating station. In some stations 
it is the custom to make a small additional charge, based 
on the amount of this wattless current, over and above 
the ordinary charge for the true watt-hour consumption. 
When no such charge is made, it is obvious that the motor 
with the highest true watt efficiency (quite independently 
of whether it has a high or a low power factor) is the best 
from the consumer's point of view, as this will be the one 
which for & given useful output takes the least true input 
watts.—Q. 


Answer to No. 820 (awarded 5s).—I think the 
great difference in the readings of the two wattmeters 
must be due to their inaccuracy, and not to the motors. 
One could understand a difference of 1 or 2 per cent. in 
the motors, but hardly 33 per cent., as ‘‘ Amateur " states. 
A simple method to test this would be to change over the 
meters. If this be done, I expect it will be found that the 
motor which was before registering most is now registering 
least, It will now be necessary to have one or both of them 
recalibrated. If the above is not the cause (but I rather 
expect it is), we must look elsewhere. Now, inasmuch as 


the current to the two motors is the same, it would appear 
that the work done by the two machines is about equal, 
providing the power factors and efficiencies are also about 
the same, and, therefore, the inputs are expected to be about 
similar, under these ordinary conditions. As they are not, 
we must look for the cause to either the power factor or the 
efficiency. The power factor of an induction motor sach 
as this may be anything up to about 8, depending on the 
size of the machine and its load, the aim of the makers being 
to get as high а power factor as possible. Assuming that 
in the case of motor No. 2 the power factor = 7, and the 
input is z, kilowatte, then motor No. 1 must have 
a power factor of only 2 of `7 = 47, because 21 = 3 2, and 
the volts and amperes are the same in both cases. If the 
two motors are anything like fully loaded, I don’t think it 
likely that one of them will only have a power factor of 
47. A motor is designed to have as good a power factor 
as possible so as to keep down other losses and improve the 
efficiency. One could understand a small variation of 
5 or 6 per cent. in this owing to the difference in make, 
as one machine may be more liberally designed than the 
other and one may be designed for best power factor at 
full load whilst the other might be at three-quarter load, 
and so on. The fault must lie in the accuracy of either the 
wattmeters or the ammeters, either of which could account 
for this discrepancy. 

Turning now to the second portion of the question as to 
who pays for lost energy, the answer is the electricity 
works. This lost energy all goes in heat in the machines 
and lowers the station efficiency. The lower the power 
factor of the whole system the greater must be the current 
supplied for the output required, hence the losses which are 
proportional to the current are increased. The chief of 
these is the C? R loss. It is these extra losses over and 
above what there would be supplying the same output 
with a power factor of unity which represent the lost 
energy, which has to be met by the electricity works. 

The last part of the question as to the advisability of 
using motors of low power factor from the consumer's 
point of view is certainly a novel one. If with unity 
power factor it takes a certain current at the supply 
pressure to do a certain amount of work with а 
certain efficiency, then with a lower power factor it will 
take more current at that pressure to do the same work; 
hence the current losses in the machine are now increased, 
and the efficiency must go down, and so we have in no 
way bettered things, but the reverse. The following will 
make this plain : 

Watts ir put — losses = watts output, 
E x Cx cos ф ~ C? R= watts output. 

Now, assuming E constant, it will be seen that in the 
first expression C is inversely proportional to cos 4, the 
power factor. If we halve cos ¢ we must double C, the 
current to keep the input the same, but the losses С? R 
will now be four times as great as before, and, therefore, 
for the same output to make up for the added losses the 
input must be increased, and hence our efficiency is lowered. 
Of course, if two motors can be found to do the same 
work, taking the same current at the same pressure, one 
having а lower power factor than the other, from the con- 
sumer's point of view it is advisable to use the one with 
the lower power factor, but it will be found that in reality 
there is very little to be made out of it tbis way, and 
it would be well to see that really you are improv- 
ing the efficiency. I think the above should have made 
all the points in the query quite plain.—E. R. ALEXANDER 

Answer to No. 820 (awarded 58.).— As a basis to work 
upon, let us assume that the power factor of motor No. 2 
is unity and that the true watts are 100. Then the true 
watts will equal the apparent watts, as 


true Watts = power factor, 
apparent watts 
that is, 100 ; 1°00. 
100 


Now, in motor No. 1 the true watts (according to meter) 
are only two-thirds of the (true watts on other motor, or 
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apparent watts on other motor, and apparent watts on each 
machine are alike) apparent watts. 
7. the power factor will be 100 which is “66. 

Here we have two motors supposed to be doing the 
same amount of work, and the one with the worst power 
factor only costing to run it two-thirds of the price that 
the other costs with a power factor of unity. Which is 
absurd. Either the motors cannot be doing the same 
amount of brake horse-power or the meters are wrong. 
An increase in the power factor always means an increase 
in the economy of working. If a motor is taking full load 
current and the power factor is 50, then the motor is only 
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doing half load, but full-load losses are going on in the 
machine, so that the consumer will have a little dis- 
advantage ; but the main trouble of inefficiency will fall 
upon the power station, and it is in their own interest to 
keep the power factor as near unity as possible all over the 
system. For a given load and potential difference the 
current varies inversely as the power factor. Hence, the 
rate st which enérgy is diesipated by heating of the circuit 

will vary inversely as the square of the current. In Fig. 1 

the power curve is shown with the volts and current in 

step. In Fig. 2 the current lags 45deg. and the power 

factor is 5. It will readily be seen the importance of a 

good power factor.—F. B. M. 

Question No. 821.—In a certain power station it is desired to test a 
700-kilovolt-ampere two-phase alternator, direct coupled to a triple- 
expansion Bellies engine, for the steam consumption—? c , pounds 
of water—per kilowatt-hour. There is available a water resistance 
capable of taking 1,200 kw., if required. The set hae ite own 
condenser—steam-driven air and circulating pump. There is a 
feed tank 12ft. by 7ſt. by 6ft., into which several condensers 
discharge, the temperature being from SOdeg. to 120deg. F. The 
feed to the boilers being pumped from this tsnk through an 
economiser to the boilers (Babcock and Wilcox. Meldrum Koker 
stokers, and forced draught), the steam for the jets can, if neces- 
sary, be supplied from an independent boiler. it is not required 
to take into account the steam used by the condensing plant, It 
is proposed to run the test for five hours. Is this long enough! 
Please give full details of the usual method of conducting such a 
test, especially the best way of measuring the water at the hot-well, 
the various readings required, etc, Also name any good practical 
books dealing with engine and boiler tests (not American). The 
steam pressure at the engine stop valve is 170lb. with about 
100deg. F. of euperheat. 

Best Answer to No. 821 (awarded 10s.).—From the read- 
ing of question it is taken that the steam set only is to be 
tested. As this is so, it will not be necessary to interfere 
with the usual working of the boiler-houee, and steam can 
be taken from either ring-main or header, as the case may 
be. The steam for jets can make no possible difference, 
the test being for steam used, not for coal burnt or water 
evaporated. It is stated that steam used for condensing 
plant is not to be taken into account. This is a bit difficult 
if the exhaust from air-pump, etc., is led into condenser, 
and can only be calculated approximately by taking 
indicator cards from pump engines and working out the 
steam consumption from same. The method for doing 
this can be found in any text-book on steam. If steam 
from auxiliaries is put through a feed-water heater, then 
they have to be left out of account altogether. 

With regard to duration of tert, a lot depends on reason 
for testing the set, but it is certain, if a thorough test is to 
be made, five hours will not he sufficient. It is impossible 


to get any satisfactory readings with less than one hour: 
run on each different load. Assuming that five hours is all 
that can be spared, the run should be as follows: 14 hours 
quarter load condensing, 14 hours half load condensing, 
1j hours full load condensing, 4 hour overload con- 
densing. 

In describing test it will be advisable to list the various 
instruments and appliances necessary, then to place the 
observers with the readings to be taken, afterwards giving 
a short description and analysis. Starting at engine, the 
following instruments are necessary: (1) steam pressure 
gauge on boiler side of stop valve; (2) steam pressure gauge 
on high pressure steam chest; (3) intermediate-pressure 
receiver gauge; (4) low-pressure receiver gauge; (5) 
vacuum gauge on exhaust pipe; (6) mercury -cup with 
thermometer reading to 500deg. F. Nos. 1, 2, 3, and 4 
are usualy supplied by the engine builders, and 
No. 5 either by engine makers or condenser manu- 
facturers; Nos. 1 and 5 should be checked before 
commencement of test by other standard gauges. (7) Six 
high-speed indicators for each end of all three cylinders, 
with magneto attachment to same; (8) mercary-cup, with 
thermometer reading up to 200deg. F. on air-puwp die 
charge; (9) tachometers and steam indicators for steam 
ends of pumps; (10) two tanks, which have previously 
been calibrated and marked off (see Fig. 2); (11) one two- 
way cock or two-lever sluice valves, interlocked, say, in., 
with all pipes necessary from air-pump to the two tanks 
mentioned above; (12) а large quick-acting sluice valve, 
say 10in, on each tank, with pipes leading to hot-well 
mentioned in question. 
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This is a fairly complete bit of mechanical apparatus. 
The electrical portion of testis as follows: On the supposi- 
tion that the machine in question is connected to the 'bus 
bars and has previously been in use, it will be necessary to 
disconnect the 'bus-bar side of switch from the bars. 
The leads should be taken from switch through avy 
instruments that are on panel to the water resistance. 
Between the switch and water-box a load panel should be 
inserted. This load panel should be fitted with properly 
calibrated and guaranteed instruments, which probably will 
be supplied by the alternator makers, or could be loaned 
from a firm of instrument manufacturers. The following 
ів а list of electrical apparatus: (13) main switch, capable 
of breaking 1,000 kw.; (14) field switch ; (15) field 
ammeter ; (16) synchronising appliances. The above will 
be on machine panel of main board, if same is used. (17) 
two ammeters, one on each phase; (18) two voltmeters, 
one on each phase; (19) two single-phase wattmeters ; 
(20) an oil switch capable of breaking the maximum load. 
Nos. 17, 18, 19, and 20 should be on load panel. From 
here leads can be taken to the water resistance. This 
should be adjustable with leather thongs from top of rod, 
over a pulley down to within reach, so that the load can 
be altered whilst the tanks are alive. If the machine is of 
high voltage, the attendant should wear rubber gloves as au 
additional safeguard. 

Method of Test. — When all connections are complete and 
have been made, including a trial run, it will be necessary 
to place the various assistants in their positions, It is not 
possible to state exactly how to place the men without 
knowing the locality, capability of assistants, etc. The 
various observation aheets properly marked off and ruled, 
as shown under, should be handed to each observer. With 
each set of sheets should be included a board fitted with 
clips to hold sheets, and a place assigned for same to be 
placed. 'The various sheets for different observers are 
marked A, В, ete. A list ie given herewith. The engine 
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driver should be quite capable of looking after engine 


and reading the various gauges on same, including the 
temperature of steam. These readings to be entered on 
sheet A. An experienced assistant must be on engine- 
platform to take indicator cards. These should be marked at 
once LP.,“ J. P.,“ and H P.,“ and top or bottom end 
aleo numbered and time noted (sheet B). It will be necessary 
to have an observer on the condenser to read the vacuum, 
speed of pumps, and also to take indicator cards if 
necessary (sbeet C). Another observer must be at the two 
tanks, 10, to work the interlocked sluice valves and take 
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minute intervals are used, it is very easy to couvert same 
into hours. Of course, it will be noted that E and F are 
a check on one another, and that the readings entered on 
F sheet are readings from correct iastruments. The 
results are very easily worked out, and do not need 
explaining, being 
Water in 6 minutes x 10 

aversge kulowatis in one hour 


The steam consumption can also be worked out per indi- 
cated horse-power and per electrical horse-power. 


= steam per kilowatt-hour, 
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the readings on tank before opening the sluice valve to let 
the water into hot-well (readings sheet D). An observer 
will be required on the machine panel of main board to 
take readings as on sheet E, and also to operate switches in 
case of need and to adjust field. An experienced assistant 
must attend to load panel and enter readings on sheet F, 
also to control a man in charge of the water resistance. 

All being ready, it should be agreed to start at a certain 
time and to take observations every six minutes. If six- 


Time. 


AILTERINA TOR 


BRATED 


OBSERVATION SHEET. 


A. 
Pressure, 


I.P, receiver. | L.P. | Vac. | Tem. 


Steam. | H.P. chest. 


B. 
Time. | Oard Nos. | Reva, | Remarke, 


16 


C. 
Time, Vac, Speed or Revs, 
Cire, | Air. 


Oard Nos. 


D 


Time. Lbe. rar Wt. vet.“ 
1, : 


* [f a few inches were left in tank after emptying, it is necessary to 
note it, 


E. 
Time. Amps. Volts. Field amps. 
A. | B. | A. | B. | à 
F. 
Time. Amps. Volts. 
A. | B. | A. | B. 


A good work on engine and boiler testing is by Prof. 
Pallen, and is published by the Scientific Pablishing Com- 
pany, Manchester.—J. Н. S. 


Answer io No. 821 (awarded 78. od) —The teat which 
“ Electron ” proposes to take upon his plant is tbe simplest 
it is possible to take, and yet the results to be obtained 
are the most important, since pounds of water per kilowatt- 
hour represents the true efficiency of the combined plant, 
and upon this result the performance of the plant is always 
judged. There are two sets of readings to be taken: the 
first on the steam side, and the second on the electrical 
side. I will deal with the steam side first. The thing, of 
course, to be measured is the water taken by the engine. 
This can be best done by measuring the discharge from the 
condenser. ‘ Electron " states that several other condensers 
discharge into the tank into which our condenser discharges. 
This, of course, wil not do. If the other condensers 
are not in operation at the time of taking the test, 
all weli and good, but if they are in use, either their 
discharge must be diverted or another tank must be 
obtained into which our condenser may diacharge. This 
latter will, I think, be the better plan, because it must be 
understood that as we are going to measure the discharge 
from the condenser we cannot straightway take the water 
again for feed purposes until it has been measured. The 
arrangement will then be this: the condenser will be 
discharging into tank A, from which the water is 

riodically discharged into a special measuring tank, 
B. and after measurement the water is run from B 
into tank C, from which the boilers feed. The 
measuring tank, B, will of course, have to be accu- 
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rately calibrated previously, and an essily distinguished 
mark made upon it indicating that up to this mark repre- 
gente a certain known weight or volume of water. The 
procedure during the test will then be to fill the measuring 
tank, B, at intervals from the tank A up to the mark, then 
eut off the supply from A, and empty tank B into tank C, 
and, when empty, turn off the tap aod refill again from A 
when necessary. All leakages on the exhaust side of the 
engine will have to be carefully collected and weighed 
during the time the test is on. Now, as regards the read- 
ings to be taken on the electrical side. In circuit 
with the alternator will be connected an ammeter, volt- 
meter, a two-phase watt-hour meter, or two single- 
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phase meters. The above watt-hour meters must be of 

reat accuracy. The connections are shown in Fig. 2. 

t will, of course, be necessary during the test to keep the 
load as constant as possible. The reading of the watt-hour 
meter must be taken before and after the test, the difference, 
of course, giving the power generated. In Fig. 2 A repre- 
sents an ammeter, V a voltmeter, W the two-phase watt- 
hour meter, and Е the water resistance. 


GENERATOR 
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I will now proceed to describe the general procedure 
in takiog a test. First of all, I would remind 
"Electron" that we are not taking a boiler test, 
and therefore it is absolutely unn to prolong 
the test for five hours. Half an hour's duration is 
quite long enough for a test once everything is In full 
swing, but, of course, it is as well to repeat the test once 
or twice in order to check the results obtained. Half an 
hour's test will give results quite as accurate as five hours. 
The first thing to be done is to make everything ready for 
the test, as I have previously described. The machine, of 
course, will be plugged on to a spare set of 'bus bars or 
temporary leads taken from its terminals to the testing 
tank outside. Then the engine is started up aud the gene 
rator put on to its full normal load, or any other load at 
which it is desired to test it, by means of varying the 
distance apart of the plates of the water rosistance. The 
boiler pressure, the vacuum, etc, must all be at their 
normal values, and kept as constant as possible. The set 
had better bs run half an hour before any test is taken, to 
allow everything to reach its normal condition. There 
is one small difficulty which presents itself, and that 
is the method of turning the condenser discharge 
into tank A at the precise instant of commencing the 
test. The best way of doing this is, I think, by means 
of a flexible pipe connected to the condenser discharge 
pipe. The water discharged is allowed to run to waste 
until the signal to commence the teat is given, when the 
operator puts the end of the flexible pipe over the tank A, 
allowing the diecharge to run into this tank. 

The signal to commence the test had better be given by 
means of an electric bell to the operator in charge of the 
water measurement. Then, on the signal being given, the 
water is allowed to run into the discharge tank, the reading 
of the watt-hour meter taken, and also the time of the 
commencement of the test. The test should be run for 
about half an hour; the actual time is not particular. At 
the end of the test the signal to stop is given, and the 
condenser discharge is diverted from the tank A. The 
watt-hour meter reading is also taken. As I have previously 
described, during the test the water is run from the tank 
A into tank Band measured. Shortly after the finish of 
the test the operator in charge of the condenser diacharge 
will be able to give the weight of water dscharged. The 
differences of the meter readiogs will give the kilowatt: 
hours used, and then, of course, we have that 


Total condenser discharge 
kilowatt-hours 
All leakages on the condenser side of the engine are, of 
course, as I have described, included in the numerator. A 
second and third test may now be taken. I myself have 
often used this method, and I think it the best one to ase. 
' Engine Tests and Boiler Efficiencies,” by J. Baohetti, is 
a good book ou the subject.— Ernest P. HOLLIs. 
[Other replies to Question No. 821 will be given in our 
next issue.— Ep. E. E.] 


= pounds of water per kw.-hour. 
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QUESTIONS AND ANSWERS. 


М thou hast knowledge, let others light thelr candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings, We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within ten days after the 
question has appeared. The replies should deal concisely 
with the points at iseue, and should not exceed about 
one thousand words in length. Discursive answers are apt 
to be discarded, owing to the space they would occupy. 

We would call the attention of those sending in 
answers to the fact that the neatness of any sketches 
(which must be in ink) sent in is considered when markin 
the relative values of these answers. All formule shoul 
be carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. The 
matter must be written on one side only of the paper. 
Questions may be sent at any time. 


QUESTIONS. 


810, Is there any formula giving for & magnetio blow-out the 
connection between sparking distance, voltages of supply, 
current to be broken, distances of the pole-pieces, and number of 
ampere-turns on blow. out coils!—J. S. 


ANSWERS, 

Question No, 821, —In a certain power station it is desired to testa 
700-kilovolt-ampere two-phase alternator, direot coupled to a triple- 
expansion Belliss engine, for the steam consumption — f. e., pounds 
of ne kilowatt-hour. There is available a water resistance 
capable of taking 1,200 kw., if required. The set hae its own 
condenser—steam-driven air and circulating pump. There is a 
feed tank 12ft. by 7ft. by 6ft., into which several condensers 
discharge, the temperature being from 90deg. to 120deg. F. The 
feed to the boilers being pumped from this tank through an 
economiser to the boilers (Babcock and Wilcox, Meldrum Koker 
stokers, and forced draught), the steam for the jets can, if neces- 
sary, be supplied from an independent boiler, It is not required 
to take into account the steam used by the condensing plant. It 
is proposed to run the test for five hours. Is this long enough! 
Please give fall details of the usual method of conducting such a 
test, especially the best way of measuring the water at the hot-well, 
the various readings required, eto. Also name any good practical 
books dealing with engine and boiler tests (not American). The 
steam pressure at the engine stop valve is 170lb. with about 
100deg. F. of superheat. 


Answer to No. 821 (awarded 78. 6d.).— In order to 
carry out this test, we have two measurements to make : 
(1) the output of the generator, (2) the steam consumption 
of the engine. The first of these measurements presents 
no serious difficulties. The machine would be loaded on 
taken to see that both 
readings taken on the 


the water resistance, care bein 
phases are equally loaded, an 


Еа. 1.—F, Alternator Field; AA, Alternator Armature; SSS, Switches; VV, 
Voltmeters ; AA, Ammeters; WW, Wattmeters ; RR, Water Resistance. 


necessary instruments ; the latter might be arranged as in 
Fig. 1. If the set is already installed, the instruments will 
probably be found already connected up on the switch- 
board. The idea of inserting a wattmeter as well as a 
voltmeter and ammeter is to enable the power factor to be 
determined. This will be fairly high, as the only inductive 
resistance in circuit will be that in the machineitself. The 
second item is not £0 easily obtained. There are several 
methods open, and we shall proceed to discuss a few of the 
most promising ones. In order to make a continuous 
measurement of the steam consumption over the whole 
test, one of the following methods may be employed : (1) 
two separate tanks on separate platform weighing machines 
(8) two separate calibrated tanks, or one with a divid 


| partition ; (3) weir; (4) measuring tube; (5) meter. If it 


be deemed sufficient to measure the steam consumption by 
alternately filling and emptying a single tank, single tanks 
may be used in Nos. 1 and 2. When considering the 
above methods in rather more detail, we must remember 
that we have a flow of something like 250lb. per minute to 
provide for. 

Weighing-Machine Method.—As we must have a tank 
capacity for at least five minutes, we shall require two 
tanks 3ft. by 50. by 3ft. and two weighing machines with 
a range up to three-quarters of a ton, and as continual 
weighing is necessary it will be seen that this method ia far 
from convenient. If two tanke are employed, some device 
mutet be used to facilitate changing over from one tank to 
the other. A very satisfactory arrangement is shown in 
Fig. 2. The pips, A, is clamped to the side of one of the 
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tanke, B, in such a manner that it can be moved at right 
angles to the plane of the paper, and so by swinging the 
end, A, under the delivery pipe, D (a temporary diversion of 
the plpe from condenser to hot-well), or clear of it, the water 
can be diverted into the tank B or fall direct into the 
tank E. The connection A should be made amply large 
in comparison with D in order to allow the water a free 
passage. If опе tank only is employed, the drain pipe or 
pipes should be as large as possible so that a minimum 
amount of time іг lost while emptying the tank. A modi- 
fication of the one-tank method, which enables continuous 
measurements to be made, is shown in Fig 3 Here the 


[ DELIVERY 
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water delivered while the lower tank, A, is being weighed 
and emptied is stored ia the upper tank, B, and afterwards 
allowed to enter the lower tank and be weighed. Of 
course, this auxiliary tank need only have about half the 
capacity of the weighing tank. With regard to the weigh- 
ing machines, these are sometimes arranged so that when 
the weighing lever rises it makes an electrical contact and 
rings а bell, The jockey weight is set at, say, 100lb., plus 
the weight of the tank; then, as soon as 10010, bave 
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of the guides is very suitable for this purpose. The 
quantity of water passing over a rectangular weir is 
given by | 


entered, the lever rises and rings the bell, on hearing which 
the observer notes the time. The jockey is then moved 
another 1001, and so forth. 

By Means of Calibrated Tanks.—Where a large platform 
weighing machine is unavailable, 16 may be found con- 
venient to measure the water by volume rather than by 
weight. A divided tank arranged for experiment is shown 
in Fig. 4. To calibrate the tanks, known weights of water 
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pounds per minute = 320°6 C d b h 3. 
where / = head of water above the bottom edge of the weir 
in feet ; 
b — breadth of the weir opening in feet ; 
d = density of water in pounds per cubic foot; 
C — coefficient of discharge. 

Unfortunately C varies with the head and the width of 
the weir, so that each weir must be separately calibrated. 
The method of doing this is perfectly simple: water is 
allowed to flow over the weir under various heads, and the 
flow determined by catching and weighing the amount 
discharged in a certain time. One point, however, requires 
notice, and that is the determination of the zero reading 
or level of the lower edge of the weir. Fig. 6 shows the 
method of doing this. The screw, Q, which is supported 
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from a bar, R, attached to the tank, is screwed down until 
the level, S, indicates that the strips, L and Т, are level ; 
T, L, and S are then removed, and the tank filled until the 
surface of the water just touches the point of the screw; 
the zero reading on the scale is then taken. A V notch 
might be used instead of a rectangular weir; this gives а 
more constant coefficient of discharge, but is rather more 
difficult to make satisfactorily. 

By Means of a Measuring Tube.—This is an extremely 
cheap and convenient metbod, and in practice is found t: 
give very fair results. The arrangement is shown in 
Fig. 7, which practically explains itself. Although the 
scale, which reads directly in pounds per minute, can be 
made from theoretical considerations, it is best made 
experimentally. For the purposes of this test a 5ft. tube, 
having three jin. holes in the bottom plate, would 
probably be sufficient. 

By Means of a Meter —It may be found convenient to 
measure the condensed steam by means of a water-meter, 
though it should only be used where other methods are 
impracticable. A positive meter should be employed, and 
should be carefully calibrated before and after a trial. Both 
Kennedy’s and Sshonheydar’s are good types; the latter is 
made to take water up to a temperature of 300deg. F. 

With regard to the trial as a whole, five hours is ample; 
in fact, four hours only should be devoted to taking 
observations, the set being ran on load for about an hoor 
to get everything settled down. After starting up the set, 
the load should be put on and adjusted to the required 
value, and the set allowed to run about an hour, daring 
which time the steam-measuring appliances, whichever 
selected, should be tested and all the drain cooks, etc, 
closed. At the end of this time observations should be 
commenced ; the observer on the generator should take 
readings every five cr ten minutes, keeping tho load as 
steady as is possible. The observer measuring the s'eam, 
if methods (1) or (2) be chosen, should plot his meter on 8 
time base as soon as taken. Should thie curve depsrt 
greatly from a straight line, the probability is that sme- 
thing has gone wrong, and attempts should be made to 
locate it. In any case, by drawing the beat aversge 
straight line through all the points, the average pounds of 
steam per hour throughout the trial ів easily obtained. If 
either of the other methods be used, readings should de 


are introduced, and the height of the water in the tanks 
observed by means of ordinary inch scales placed alongside 
the gauge glasses. These scales may either be made 
permanent and a calibration curve co-ordinating weight of 
water and height in tank used, or a scale (on paper will do) 
may be made which will read pounds of water directly. 
This latter method is preferable. 

By Means of a Weir.—Both the foregoing methods require 
constant attention, and No. 1 is especially tedious in 
working. By means of a weir, which is easily and inexpen- 
slvely constructed, a continuous measurement of any 
quantity of water (condensed steam), however large, can 
easily be made. A suitable arrangement is shown in Fig. 5. 
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The water enters at A, and immediately encounters two or 
three horizontal sheets of perforated zinc, through which it 
passes; it then moves under and over the diaphragms, D, 
and after passing slowly over the rest of the tank falls 
over the weir, which must have sharp edges. The width of 
the tank should not be less than three times the width of 
the weir, and the depth of the tank not less than three 
times the maximum head over the weir. A float, L, made 
of thin sheet copper attached to a box wood, brass, or 
aluminium scale indicates the position of the water-level in 
the tank. For good results, L should not be less than 2ft. 
from the weir. The scale may be guided in any suitable 
manner, remembering that friction must be minimised as 
much as possible, and an index fixed to the tank must also 
be provided, A fine brass or copper wire soldered to one 


^ 
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taken every five or ten minutes. In calculating the final | pleted. A reliable ammeter and voltmeter, reading virtual 
result the average of both these and the generator readings | amperes and volte, should be used, and a standard kilowatt- 


should be used. 
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The best English work on the testing of engines and 
boilers is “ Experimental Engineering Vol. 1, Engines and 
Boilers," by Prof. W. W. F. Pullen, 654 pages, published 


by the Scientific Pablishing Company at 15s. net.—B.Se. 


Answer to No. 821 (awarded 1з. 6d.).—The best way for 


“ Electron ” to make the desired test will be by attaching 
a special discharge pipe to the air-pump discharge of the 


condenser which is isolated on to the set urder test, and by 


collegting the condensed steam in two calibrated tanks. 


Five hours will be long enough to give reliable results, the 
object of specifying eight-hour tests being that after six 
hours’ running it has been found that the parts do nod 
then increase in temperature under normal conditions ; the 


last two hours are then used for taking overload and 
working to atmosphere tests. The sketch shows the 
arrangement of tanks, etc., for conducting the test. The 
pipe fitted with the two branches is from the air-pump 
discharge, and is fitted with a cock enabling it to deliver to 
either tank. Both tanks are connected to a common outlet 
pipe, which can be led away to the hot-well, or elsewhere, 
a3 desired, and which is also fitted with a cock to enable 
it to empty either tank. The two tanks are calibrated 
as follows: Fill up to the discharge level, D L, and 
then fill up with a 10-gallon measare (carefully noting 
the number used) until the water just touches the under- 
side of the wooden block, W B. This block is attached to 
a thin flat batten, which can be laid across the top of the 
tank, and the block, W B, should be planed down until an 
exact number of gallons is registered between DL and 
WB. In getting the set ready for testing, go round all 
drains, trap discharges and drippings from rod and spindle 
glands, and see that they are all either led into the exhaust 
pipe or collected and measured; and if a grease separator is 
used in between engine exhaust and condenser, the water 
collected in the separator must also be measured, together 
with the steam used to pump it away from the separator. 
All connections should be made, if possible, the night 
before testing, and the alternator leads should be led away 
to the water resistance, and all necessary connections com- 


hour meter put in series with each phase. If the water 
resistance is out of sight of the place of testing, it is 
a good plan to signal by means of lamps, worked from 
switches at the testing place, a red lamp being lit 
up when the load is exceeding the correct load, and a 
white one rhen the load is dropping below the correct 
load. The set should be run up about half an hour 
аы бо the test being taken ; this will enable things to 
e well warmed up and a flying start to be made. If it is 
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desired to indicate the engine as well as to sscertain the 
water used per kilowatt-hour, the indicator gear should 
have been overhauled and three indicators be fixed— one 
on each cylinder—connected to a three-way cock communi- 
cating with the top and bottom ends of the cylinder as 
desired. A high-readiog thermometer should be placed 
just before and a tested steam gauge just after the main 
engine stop valve. All glands should be gone round and 
slacked off as far as possible without blowing resulting. A 
reliable tachometer and a revolution counter sbould 
aleo be used on the engine and alternator shaft, One 
person and one watch should be regarded as tbe 
standard through the test, and two reliable men shuld 
be stationed on the tanks. As soon as all is ready, the 
readings of the counter, kilowatt-hour meter, and barometer 
should be noted, and the temperature and pressure of the 
steam at the stop valve taken, and the load put on the 
engine, and at the next quarter of the clock take the first 
reading. The water is, of course, collected in the calibrated 
tanks as soon as the test is started, and each obsei ver 
should independently mark down the number of tanks 
filled. As soon as one tank is fall the cock must be thrown 
over and the other started to fill, the first being emptied 
at once and the discharge closed ready for the next time 
of filling up. The discharge pipe from the tanks should 
be much greater than the discharge pipe from the air-pump, 
The readings to be taken should be as follows: To be taken 
every half-hour, starting at the first quarter after test 


commences. Time to be noted of each reading. 
Steam pressure at | Load as shown | Vacuum | Revolu- Time 
stop valve and by ammeters in tions per of 
degrees superheat, | and voltmeters, | inches. | minute. | reading. 


Also any remarke as to conditions. 


In between each of these readings а веб of cards should 
be taken, the three cards from the top ends to be taken 
simultaneously, and the three cards from the bottom ends 
of cylinder to be taken also simultaneously, and as soon 
after the top set as possible, the load being kept as abso- 
lately constant as possible. On the back of the cards mirk 
down the followiog: generating set number; cylinder 
(higa pressure, intermediate pressure, low pressure, and 
which end); steam pressure at stop valve; degrees super- 
heat; reading of voltmeters; reading of ammeters ; revolu- 
tions per minute; pressure in each receiver; vacuum in 
inches; temperature of discharge water from air-pump ; 
taken by (and time); piston stroke; piston diameter ; 
piston rod diameter ; percentage of clearance volume tq 
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cylinder volume; scale of diagram; any remarks as to 
conditions thought necessary. 

Of course, if Electron“ simply wishes to know the water 
used per kilowatt-hour, he can omit the indicating part of 
the test, but as it involves very little extra trouble, and will 
give a great deal of information of a valuable nature, it 
should not be omitted. The total number of revolutions 
made by the counter should be taken down and the tacho- 
meter checked against it. All that Electron wishes to 
know is: unite generated, water used, and 


Water used 
units generated 


The writer has used the above methods in larger seta than 
700 kw. with good results. The calibrating tanks, if of 
130-140 gallons capacity, will be quite large enough. 

A good book on the subject is Indicator Diagrams and 
Engine Testing,” by C. H. Day (4s. 6d.), published by the 
x Publishing Company, Deansgate, Manchester.— 


= water per kilowatt-hour. 
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of speed to keep a constant supply of air, and would not 
start with the load without the aid of a special friction 
clutch in connection with the worm gear. There still 
remain the extra cost of the reducing gear and the 
necessary motor-controlling switch. The best and most 
suitable way іа to employ a centrifugal blower in the 
manner shown in the sketch, thus obviating the use of 
any special electrical controlling gear. The main advantages 
being ease of starting and entirely automatic wind control, 
aleo the motor and fan may bo placed at апу distance from 
the organ. The motor rans at constant speed, and in the 
cate of а continuous or alternating supply there is no loss 
due to series regulating resistance. 

The bellows are supplied with wind at a constant pressure 
by the fan, which is in turn driven by belt from the motor, 
the volume of air being automatically controlled by the 
sliding damper. The weight on the bellows causes depres- 
sion when empty, and this movement raises the damper, 
allowing sufficient air to pass to fill them again, when the 
damper again closes. The motor may be left running for 
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Question No 822,—It is desired to work the bellows of a church organ 

by a single-phase motor. Describe the best way of doing this, 

and sketch the automatic starting and regu'ating switch. The 
motor wculd require to be of about 1 h. p. 

Answer to No. 822 (awarded 78. 6d.).—The application of 
electricity for working the bellows ia connection with 
church organa is recognised as one of the cheapest and best 
methods if applled in the right manner. "There are two or 
three methods of applying it, one being to have the motor 
driving a crankshaft (through reduction gear), on to which 
are connected at the various angles the connecting rods 
from the feeder bellows. This method resembles a two or 
three crank steam-engine, the feeders taking the place of 
the pistons. This is quite suitable where continuous or 
three-phase current is available, but with a single-phase 
supply it is more difficult. 

It is generally known that a single-phase induction 
motor is not self-star:ing against any load, and is, moreover, 
very difficult to regulate for speed, a 10 per cent. or 
20 per cent. variation being the maximum (except where 
a series-wouad commutator repulsion motor is used). 

These are the main disadvantages of this system, as 
the motor would have to be regulated over a large range 


any length of time without barm, and when the bellows 
are full à minimum of power is expended in driving the 
fan. The motor may be of the short-circuited rotor type, 
and started by means of a four-pole throw-over switob, 
which first pute into circuit the starting windiog in series 
with a resistance. This startiog coil is fixed on the stator, 
and causes sufficient phase displacement to start the motor. 
When nearly maximum speed is obtained the switch is 
thrown over to the running position, cutting out the start- 
ing winding entirely and puttiog the stator across the 
mains. As the output of this type of fan increases with 
the speed, no great load is put on the motor until maximum 
speed is obtained, and by that time the switch will be in 
the running position. The feeder bellows and hand gear 
need not be detached, and would be found useful should 
the electrical supply at any time fail. Care should be 
taken in choosing the driving belt, as this item in many 
cases creates a lot of noise. It should be of a very so!t 
nature, either of raw hide or laminated leather, and made 
endless.—P. DEAN. 


[Other replies to Question No. 822 will be given in our 
next issue.—Ep. E. E.] 
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QUESTIONS AND ANSWERS. 


if thou hast knowledge, let others light their candle at It. 


Under this heading we insert questions and answers 
of & practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings, We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within ten days after the 
question has appeared. The replies should deal concisely 
with the points at issue, and should not exceed about 
one thousand words in length. Discursive answers are apt 
to be discarded, owing to the space they would occupy. 

We would call the attention of those sending in 
answers to the fact that the neatness of any sketches 
(which must be in ink) sent in is considered when markin 
the relative values of these answers. All formule shoul 
be carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. The 
matter must be written on one side only of the paper. 
Questions may be sent at any time. 


QUESTIONS. 

841. When a conductor is charged with electricity, the whole charge 
resides on the surface of the conductor ; when, however, the con- 
ductor is carrying a current, the whole cross-section of the material 
is in use. How can these two commonly accepted facts be 
reconciled ! — $uPERHEAT. 


ANSWERS. 


Question No. 822. —It is desired to work the bellows of a church organ 
by a single-phase motor. Describe the best way of doing this, 
and sketch the automatic starting and regulating switch. The 
motor would require to be of about 1 h. p. 


Answer to No, 822 (awarded 78. 6d.).—Electricity affords 
the best and most suitable means of driving bellows to 


Fie. 


furnish wind for organs. There are objections to all other 
mechanical systema which do not apply to electricity. The 
gas or oil is noisy; the steam-engine requires constant 
attention; the water motor cannot be depended upon to 
provide а regular supply of wind, and in frosty weather the 


pipes are liable to freeze. Electricity, properly applied, 
contains none of these objections. The electric motor 
remains unaffected by changes of temperature, requires no 
attendant, occupies small apace, and is quiet in action. 

There are one or two things to be taken into considera- 
tion in answering this question: (1) For variable-speed 
work, where constant stopping and starting are required, the 
single-phase motor with short-circuited rotor is not so 
readily adaptable for this class of work as is the shant- 
wound direct-current motor. (2) There is difficulty 
inherent with single-phase motors in starting under load, 
so that if wind-chest or reservoir is to be supplied by 
fesder bellows from a crankshaft, this will have to be 
specially arranged with fast and loose pulleys, which can 
be worked automatically from air reservoir by chains or 
ropes. (3) The argument in favour of the single-phase 
motor of this type is its simplicity and the absence of 
wearing parta. 

Fig. 1 shows an arrangement which should work very 
well. The various parts are shown disgrammatically, 
and the various positions are suggestive only. J. A. M.“ 
will be able to follow the outlines of the scheme 
from the sketch and the following explanation: A is 
wind-chest; B and C are two feeders connected to 
crankshaft, to the end of which is fitted a fast cone 
pulley, D, also a loose pulley, G. A corresponding cone 
pulley, E, is fitted to countershaft,CS F F are fast and 
loose pulleys, with a hand arrangement, H!, for putting the 
belt on to the fast pulley after the motor is started. This 
could be arranged to work from the keyboard. When 
commencing the play, the organist starts the motors in the 
usual way, with belt on loose pulley, pulling belt on to fast 
pulley when motor is up to fall speed. As the wind-chest 
will probably be empty, the belt will be on thick side of 
cone pulley, E, and vice versá on D. The wind-chest will 
begin to expand, the ropes connected to wind-chest at 


© 


1, 


I and J and rod, H, will draw the belt to thick side of 
cone pulley, D, and finally on to loose pulley, G, stopping 
the feeders, B and C. The wind-chest will now slowly 
collapse, drawing belt on to slow speed of cone pulley, 
D, This arrangement will regulate the apeed of feeders, 
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B and C, in accordance with the demand for wind. A 
little more than 1 h.p. will be required for this. Now I 
should advise the putting down of a combined set of motor 
and centrifugal blower, feeding direct into wind-chest, A, 
the feeders, B and OC, being left for hand blowing in 
case of accident or stoppsge to motor. The motor in 
this case, as in above, will ran at constant speed, the 
pressure from blower, which is regulated by S V, 
being just sufficient to keep reservoir always full. E V is 


о 


over switch, M motor, B blower. F isa flexible connec. 
tion to wind-pips to prevent noise from motor and blower 
being heard at keyboard.—C. W. HOLMAN. 

Answer to No. 822 (awarded bs.).— This query comprises 
two sections—viz: (1) the transmission of power from the 
shaft of the motor (running at a comparatively high speed) 


to the organ lever moving at, say, 55 complete (one up | 
0 


and one down) strokes per minute; (2) the automatic 
control of the driving power, and consequently the amount 
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an escape valve. The author has known this to give better 
satisfaction with continuous - current motors than the 
variable-speed controlling arrangements, which give con- 
stant annoyance through baring of contacts and regulating 
resistance. 

Fig. 2 shows this arrangement with starting switch con- 
nections for motor in both cases. The stator is provided 
with an auxiliary winding in parallel with the main 
winding. In series with the former (while the motor is 
being started) is inserted an inductive resistance, C?, whilst 


of air to be supplied according to the requirements of the 
player. The first section does not require a deal of 
explanation. Without doubt the best way to drive is by 
means of worm gearing. By this means a speed of 
55 r.p.m. can easily be obtained on the worm-wheel sbaft 
with the motor running at, say, 1,450 r.p.m., which is the 
usual figure for а 1-h p machine on а 50 cycle circuit. The 
worm-wheel shaft must be provided with a crank, and will 
drive as shown in Fig. 1. Of course, if the circumstances 
of the case permit, the speed reduction could be obtained 


H 
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the main circuit is placed in series with a non-inductive 
resistance, the result being that a difference in phase occurs 
between the two circuits, thus producing a rotating field. 
As soon as the rotor has attained its maximum speed the 
auxiliary circuit is opened, and the non-inductive resistance 
short-circuited. The machine then continues to run as a 
single-phase synchronous motor. S is double-pole main 
switch, B is the starting position, A is the running position, 
Ç! non-jnductive resistance, C? choking coil, C S change. 


1. 


by means of spur gearing (which would probably have to 
be double) or by countershafts and pulleys, and perhaps 
by a combination of both. With such an arrangement, 
however, there would be the risk of noise, and this is 
quite inadmissible unless the motor and gear could be 
placed in an adjoining room or basement away from the 
organ chamber. Another way of adapting an electric motor 
for organ blowing is to dispense with the ordinary lever 
handle and feeders, and deliver air direot into the reservolr 
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from a centrifugal fan. Such a motor-driven fan can be 
constructed to work quite silently, and, as will be seen 
from the remarks under the next section, the question of 
control is much simplified. This method of working is 
being used very successfully in the case of many large 
organs. 

ming now to the next section—viz., the method of 
controlling the amount of wind to be supplied—this can 
be accomplished in two or three ways. Firstly, the motor 
(which for the purpose should be of the wound rotor type 
with slip-rings) can be controlled by the insertion of resist- 
ance in the rotor windings. For this purpose, special start- 
ing and regulating resistances will have to be provided, and 
Fig. 2 shows how the apparatus would be arranged. In 
starting up, the double-pole main switch is first closed and 
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so uneconomical as it would seem at first sight, because the 
wer required from the motor is considerably less than the 
ull-load power when the organ reservoir is over-blowing. 
The motor would, of course, be stopped when the wind 
not actually required. 

In connection with the fan blowing arrangement 
mentioned above the control is very simple. All that is 
necessary is a valve between the blower (preferably by the 
fan) and the reservoir, this valve being arranged to open 
when the reservoir falls and close when the reservoir 
reaches its full capacity. With this blower arranged in 
such a way the consumption of energy is proportional to 
the work done. When the organ is at rest the motor runs 
practically light, and when a littie wind is required the 
current consumption of the motor increases. With the 
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the startin 
manner. The motor then rans up to speed, and the start- 
ing coils are cut out of circuit by means of the auxiliary 
switch, у, as shown. All this time the regulating switch 
operated by the reservoir remains in the top position with 
no resistance ia circuit, but as soon as the reservoir has 
risen a certain amount, the bar carrying the contacts on 
tbe regulating resistance begins to move downwards, thereby 
inserting resistance in the rotor circuit and reducing the 
speed of the motor. With an ordinary single-phase induc- 
tion motor the speed could not be reduced by more than 
40 per cent, without risk of the machine falling out of step 
and coming to a standstill, but with a repulsion or reactance 
motor the necessary speed regulation could be obtained 
satisfactorily. For this arrangement it will, of course, be 
necessary to havea motor starting with considerable torque, 
of which there are now several on the market. 

Another method of arranging matters is shown in Fig. 1 
Here the motor and gear drive on to a quadrant, which in 
turn is connected to the organ lever as shown. By means 
of the weight, W, and the flexible cord attached to the 
reservoir, the position of the rod-conneeting quadrant and 
organ lever is adjusted automatically at the lower end, so 
that the length of stroke, and consequently amount of air 
supplied by feeders, depends upon the position of the 
reservoir. In practice the parts will adjust themselves to 
the needs of the wind supply, and when no or very little 
wind is required the stroke should be quite small, and the 
motor will be running practically light under these condi- 
tions. With such an arrangement the ordinary starting 
switch and resistance will be quite good enougb, but the 
motor will have to be capable of starting with load. If a 
very cheap installation is wanted and the organ not used 
much, so that efficiency doss not count, then the motor 
could be arranged to work always at practically full load 
with no automatic gear whatever. The excess of air would 
be allowed to escape by a valve worked from the reservolr in 
& similar way to the ordinary over-blowing valve. This is not 


resistance moved round slowly in the usual | maximum wind supply the motor would be running under 


fall load. 
. A further advantage of the motor-driven blower is that 
the motor can start quite light (there being practically no 
load until the fan attains at least half speed) thereby 
enabling a cheaper motor to be used, while the starting 
awitobgesr can be quite simple, and, if necessary, could be 
conveniently arranged near the organ keyboard.—P. W. F. 


Answer to No. 822 (awarded 5s).—The best type of 
single-phase induction motor for the purpose specified will 
be one having an auxiliary stator winding. This winding 
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is only used while atartiog, being cut out when the motor 
has attained its foll speed. Fig. 11ва diagrammatic sketch 
of the connections of such а motor. Is will be seen that 
the starting switch, after short-circuiting the rotor resigh 


84 


SUPPLEMENT TO THE ELECTRICAL ENGINEER, NOVEMBER 24, 1905. 


ances, cuts out the auxiliary winding by means of the long 
arm, leaving the running winding only across the mains. 
The current can be completely cat off the motor by means 
of the double-pole switch, but before starting the starting 
switch must be turned so that all the resistance is in rotor 
circuits and the auxiliary winding joined up in parallel 
with the running winding. Sach a motor will give difficulty 
with regard to starting and speed regulation; to get over 
this the writer suggests an arrangement as shown in 
Fig. 2. The motor when started is kept running at 
full speed ; & worm on the rotor spindle engages with 
a worm-wheel which runs loose on the main shaft. 
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This worm-wheel has а recess, in which fits а coned friction 
clutch ; the clutch works freely on the main shaft, and turns 
with it by means of a "feather." Between the clatch and 
the bearing is a helical spring, which, when the bellows are 
working, presses the clutch firmly against the worm-wheel. 
When bellows are fall, the stop, S, engages with lever 
working round the fulcrum, F. This lifts the links and 
draws back the friction clutch against the action of the 
spring. Motor then simply drives the worm-wheel. In 
the sketch only two links are shown, but there are also 
two on the other side. This is arranged so that they do 
not interfere with the spring, and the pull on the clutch 
is well distributed when being withdrawn. The upward 
motion of the lever closes the spring and frees the friction 
clutch. The reduction by means of worm and wheel should 
give a speed of from 20 to 50 per minute. Belting has not 

en suggested, as belts are often troublesome on account 
of their noise. A I-h. p. motor will only be suitable for 
driving the bellows of a comparatively small church organ. 
More power is required for this purpose than is generally 


supposed.—M. M, 


Question No. 825. —In a station with which I am connected there is 
egy, installed a turbo-generator with compensating coils in series, 
Lx. with the armature wound in slots in the pole faces. The object 
A Of these coils is to enable the machine to commute spark lessly 
_ with a fixed position of the brushes at all loads, Will someone 
, please explain exactly how this is effected ? 

Answer to No. 823 (awarded 78. 6d.).—A few remarks 
on the theory of sparkless commutation will not be out of 
place before we explain the action of the compensating 
coils. Fig. 1 represents diagrammatically the armature 
coils, the commutator segments, and a brush. In the posi- 
tion shown, no current passes in the short-circuited coil, A, 
bat whenthe commutator moves in thedirection of the arrow, 
the brush will come out of contact with segment B. Now, 
the self-induction of coil A (the ohmic resistance also, but in 
a small measure) will oppose a resistance to the passage of the 
current, and sparking will occur between brush and segment B. 
This is what happens when coil A is in the neutral zone, во 
that no E.M.F. can be induced into it by rotation. Now, 
if we displace the brushes in the direction of rotation, the 
coils short-circuited by the brushes will be in a field of a 
certain strength, and an E.M Е. will be induced in them by 
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rotation. This E.M.F. opposes the E.M.F. of self-induction, 
so that the resistance offered by coil A to the passage of 
the current when the brush leaves segment B will be 
reduced and the sparking as well. 

Now let us examine the effect of the armature reaction. 
Fig. 2 must be familiar to who have studied sparkless com- 
mutation. M C DN represents the field produced by the 
magnet, ME F N the field produced by the armature 


current, half of which is opposed to the main field and 


half of which assists it. The superposition of these two 
fields gives the resulting field, MG HN. Now, as the load 
increases, the armature reaction increases also, and, there- 
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fore, the distorting effect. The resulting field will be 
strengthened on the right-hand side and weakened on the 
left. We have seen that, in order to obtain sparkless com- 
mutation, the E.M F. induced by rotation in the short- 
circuited armature coils must oppose the E.M.F. of self- 
induetion, and that these coils must be placed in a field 
sufficiently strong These coils must also be in the weaker 
field on the left-hand side, so that any increase of load will 
increase the sparking. 

Turning, now, to Fig. 3, we can explain the action of the 
compensating coils. The pole is fitted with two coils, 
R and T, which each embrace half the pole width. These 
coils are in series with the armature, but wound in oppo- 
site directions во as to produce a field somewhat like 
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MK LN. This field will naturally increase with the load, 
just as the armature reaction which it opposes. In this 
way the total flux remains constant, and the weakening on 
the left-hand side (Fig. 2) is prevented. The coils can 
even be made to more than compensate the armature 
reaction во a8 to strengthen the field on the left-hand side 
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when the load increases. In this way the E M.F. of self- 
induction, which increases with the load, will always be 
opposed by an E M.F. induced by rotation, which increases 
in a similar way, so that the position of the brushes will be 
the same at all loads.— ALTERNATOR. 


[Other replies to Question No 825 will be given in our 
next issue. —Ер. E. E.] 
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QUESTIONS AND ANSWERS. 


M thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings, We also give 
five shallings for every other answer we print. The answers 
to any questions should be sent within ten days after the 
question has ap . The replies should deal concisely 
with the points at issue, and should not exceed about 
one thousand words in . Discursive answers are apt 
to be discarded, owing to the space they would occupy. 

We would call the attention of those sending in 
answers to the fact that the neatness of any sketches 
(which must be in ink) sent in is considered when markin 
the relative values of these answers. All formule» shoul 
be carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. The 
matter must be written on one side only of the paper. 
Questions may be sent at any time. 


QUESTIONS. 


850. A dynamo is to «арріу lampe and also charge а secondary 
50-volt battery of six cells. en drame is not working, the battery 
will feed the lamps. Describe a ‘‘fool-proof” arrangement so that 
whether dynamo or battery foede the lamps, a V. M. and an A.M. should 
always remain in circuit, Also arrange that three or more cells may 
be thrown into the circuit as required. —K. O. N. 


ANSWERS. 


Question No. 825. —1In a station with which I am connected there is 
installed a turbo-generator with compensating ooils in series, 
with the armature wound in slots in the pole faces. The object 
of these coils is to enable the machine to commute sparklessly 
with a fixed position of the brushes at all loads, Will someone 
plesse explain exactly how this is effected ? 


Answer to No. 823 (awarded 78. 6d.).—This question is 
purely one of armature reaction in dynamos and the means 
of overcoming it. The present practice invariably calls for 
dynamos and motors with fixed brush position at all loads 
without sparking, but until recently this was not the case, 
the brushes having to be moved with the load on the 
machine to prevent sparking. The increased sparking with 
rise of load is due to the interference of the magnetic field 
set up by the current flowing in the armature, the tendency 
of the latter being to produce a cross magnetization through 
the armature core at right angles to the useful flux, 
resulting in a distortion of the main dynamo field in the 
air-gap. | 
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Fig. 1 shows the direction of the useful field from 
gap to gap when no current is flowing in the armature 
11 neutral line or diameter of commutation, 
A B, 8 perfectly vertical and midway between 


the pole corners. When a heavy current flows through 
the winding, the resultant cross flux so interferes. 
with the main field as to completely shift it round in the 
direction of rotation in a generator, and against it in a motor. 
The result is a crowding of lines under the trailing pole 
corners and a falling off under the leading ones. With the 
shifting of the main field the neutral line will also have 
to be moved into a proper reversing field for commutation. 


Fig. 2 shows the displacement of the flux when the 
armature is loaded. It is obvious from the above that 
to obtain a fixed brush position for all loads the 
armature distortion or reaction will have to be 
checked, or, better stil, made a negligible amount 
in proportion to the main field. For sparkless collec- 
tion, the armature ampere-turns per pole should not 
be more than 50 per cent. of the field-turns—namely, 
ороли required to drive the flux through the gap 
and teeth. Under the leading pole-horn the density should 
not be allowed to fall below 15,000 lines per square inch. 
The main object to consider when designing a generator is 
to get a good stiff field in the gap which cannot be very 
easily shifted, and one or two ways of doing it is as 
follows: specially shaping the pole-shoes ; boring the pole- 
faces eccentric to the armature, thus forming an air-gap of 
unequal length, the shortest distance being at the centre 
of pole, where the main field is strongest ; using poles with 
slots cut in them running parallel with the axis of the 
armature, thus increasing the reluctance of the cross 
magnetization path and preventing crowding at the corners. 
Balancing the cross magnetisation by means of special 
winding on the poles and compensating armature winding 
due to Sayers. 


Fic, 5. 


The method referred to in the question is apparently 
Ryan's method of balancing winding, as shown in Fig. 3. 
This consists of surrounding the armature with a atationary 
winding, exactly equal in ite magnetising effecta to the 
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armature, but directly opposed to the latter, thus balanc- 
ing all armature reaction. A number of coils are wound 
in the manner shown into slots cut on the pole face, and con- 
nected in series with the armature; thus the same current 
wil flow through both armature and field, and, as the 
number of turns are the same, the resultant flux will be 
equal and the two magnetomotive forces, working in 
opposition, will balance and neutralise each other, leaving 
the main field and neutral line unaltered. It may be 
added that the above method of obtaining sparkless com- 
mutation is seldom used, the present tendency being to 
design the machine with а low reactance voltage and 
depend upon an auxiliary magnet placed between the poles 
to provide the necessary reversing field for commutation.— 


Answer to No. 885 (awarded 78. 6d.).—It is well known 
that in a continuous-current generator there is a field 
induced by the current flowing through the armature which 
is superposed on the main exciting field, the result being 
that tbe latter is distorted by the former. In the case of 
а а the net result is that the resultant field is 
shifted slightly round in the direction of rotation of the 
armature—:.c, the leading pole-tips are weakened and the 
trailing tips are strengthened. Now, in order to commutate 
satisfactorily, it is necessary for the coil which is under- 
golug this operation to be just entering a field of opposite 
aeui to that which it is leaving, so that there may be 

duced in it an E.M.F. in the opposite direction of such a 
magnitude that, during the time it is short-cirouited under 
the brush, it may make the original current flowing therein 
die down and a new current of the same magnitude but 
opposite direction grow up. This reversing field is that 
due to the leading pole-tips. The current through the 
armature is proportional to the load, and hence the distor- 
tion of the field due to the armature reaction is also propor- 
tional to the load, and so the leading pole-tips under which 
commutation takes place are weakened more or moreastheload 
on the machine rises. In order to have the coil in а suffi 
ciently strong field to reverse the current in it, it is neces- 
sary to move the brushes forward as the load on the 
machine rises. This brings up one or two other matters, 
such as the demagnetising effect of the armature on the 
field, eto., but it is hardly necessary to touch on these in 
this answer. Fig. 1 explains this armature reaction 
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For the purpose of overcoming this necessity for moving 
the brushes forward several devices may be adopted, one of 
which is by using these compensating coils wound through 
the poles of the field magnet. All the current from the 
machine passes through these, or else a fixed percentage of 
it, and, therefore, the field induced by them is also pro- 
portional to the load on the machine. They are connected 
up s0 as to counteract the armature flux, which, it will be 
seen, is at right angles to the field-magnet flux, and hence 
their flux is aleo at right angles to the main flux. By 
suitably designing these coils, their flux may be made 


exactly equal to the armature flux, and, being opposite 
it in direction, may be made to completely wipe 
this out. 
main flux will not be distorted by the currents flowing 
in the armature, and hence it will not be necessary to 
rock the brushes forward, whatever the load be. Also, 
it may be adjusted so that the flux due to the compensat- 
ing windings be slightly in excess of that due to tbe 


If this be done, it will be seen that the 


armature ampere-turns, resulting in a slight increase of 
flux through the leading pole-tip, which will still further 
assist commutation. The important point to note is that 


the compensating ampere-turns must be equal or slightly 
in excess of the armature ampere-turns. Fig. 2 explains 
this, and though at firat sight a little complicated, is really 
not so. I have shown a four-pole machine, and we are 
supposed to be looking at the commutator end of it. The 
small circles represent slots in the armature and poles, 
those with a small black circle in indicate that the current 
in those wires is coming towards the observer, and those 
with а cross that the current is flowing down. The con 
neotions at the commutator end are shown as straight lines 
from one wire to another, and those at the back end are 
shown by the lines drawn outwards. It will be aeen that 
all the current from the + brushes goes through slots in 
the poles forming the compensating winding all in series, 
and thence to the external circuit, returning direct to the 
— brushes. The above shows the type of winding adopted 
for a turbo-generator which the writer saw under constrac- 
tion.—E R. ALEXANDER. 


Answer to No. 823 (awarded 58.).— Before explaining tbe 
effect of the compensating coils it will be better to explain, 
first, the reason why the brushes have to be shifted to 
obtain sparkless commutation when there are no com- 
pensating coils used. When the armature of the generator 
is caused to rotate, and the current traverses the coils of 
the armature, the field, due to the field magnets, becomes 
distorted. This distortion is due to the fact that the 
armature itself becomes a powerful electromagnet with 
distinct poles, having lines of force which do not coincide 
with those of the field magnets. The armature core и 
magnetised by the currents passing round it in such a 
manner that poles are produced midway between the polet 
of the field magnets, and in the accompanying diagram the 
direction of the lines of force due to the armature magnetisa- 
tion is represented by ON, and OS,. The actual field ia 
the armature is, therefore, the resultant of these two fields 
both in magnitude and direction, and when the armatare 
current varies, the component of the field due to the 
armature magnetisation likewiee varies preportionately, 
so that the resultant field varies in direction, and to 
obtain aparklesg commutation the brushes have to be shifted 
accordingly. 

Now, to avoid this distortion of the field, the compensat- 
ing coils, connected iu series with the armature, are 00 
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placed that their axes coincide with the axes of the poles 
produced by the armature magnetisation—that is, midway 
between the field-magnet poles. The number of turns of 
these coils is calculated so that, for a given current through 
the armature, the strength of field produced by them is 
equal to that produced by the armature coils; but being 
arranged so that the direction of the field produced by 
them is opposite to that of the armature magnetization, 
the distorting effect of the armature current is completely 
counterbalanced. Whatever variation there is in the 
armature magnetisation, due to any variation in the load 


on the generator, the field produced by the compensating 
coils always varies proportionately, and thus sparkless 
commutation is produced at all loads with the brushes in 


one fixed position.— Pom. 


Question No. 824, —What modifications, if any, may be made in the 
design of the mechanical parts of a rotary converter in comparison 


with а motor-generator of tho same capacity 


Best Answer to No. 824 (awarded 10s.).—A motor-generator 
consists of a motor and a generator having their shafts 
The motor has to develop all the power 
that the generator delivers plus the losses of the two 
All this power, except the motor losses, has to 
Hence 
we see that the armature spiders and shaft must be strong 
Ina 
rotary converter, however, the power never leaves the 
surface of the armature, and the only torque the shaft is 
If this were the 


coupled together. 


machines. 
be transmitted through the shaft to the generator. 


enough to transmit the fall power to either machine. 


subject to is that due the friction losses. 
only factor affecting the sizə of shaft, a rotary converter 


would only require a very small one, but in designing a 


shaft we must consider the bending moment it is subject 
to as well as the twisting moment. 
Lot T, = equivalent twisting moment; 
T — torque transmitted ; 
M = maximum bending moment ; 


then Т.= М + VM? ＋T 12. 


Now, it is the equivalent twisting moment which deter- 
Thus we see that 


although the torque to be transmitted by a rotary converter 
ood big 


mines the size of shaft required. 


is practically negligible, yet we may require a 
shaft to withstand the bending moment it is subject to. 


Now, the bending moment on a rotary cofverter shaft is 
necessarily greater than that on a motor-generator, whose 
direct-current armature is the same weight as the con- 
verter's one, owing to the fact that distance between the 
bearings is greater, for, as well as having a commutator 
on one side of the armature, ib must have slip-rings on the 
other side. 


Reverting to Fig. 1, let W = weight of the rotating 
parts, and a and b be the distances of their centroid 
from the two bearings. Then the bending moment on 


the shaft = W а. In the motor-generator the maximum 


bending moment is on the direct - current side, as the 


rotating part there is heavier and the distance between 
the bearings greater owing to the commutator. Hence, 
referring to Fig. 2, and using the same notation, we get 
the maximum bending moment on the motor-generator 


shaft = W = Now c = a, and d is less than 0; hence, if 
W = Wi, the maximum moment on the motor generator 
shaft is less than that on the rotary converter. In most 
modern machines tbe ratio of the diameter of shaft in a 
motor-generator to that of a rotary converter of the same 
output is about 3:2. This alteration in the shaft and 
lighteniog the armature epider are the only mechanical 
modifications which can ba introduced in the design of a 
rotary converter ss compared with a motor-generator. 

There ia another type of motor-generator in which both 
wirdings are carried on one armature, bat owing chiefly to 
insulation difficulties this type of machine is never made 
now, and does not require to be considered.—R. H. G. 


Answer to No. 824 (awarded 58.).— The greatest difference 
in construction is owing to the fact that, while the motor 
generator requires two, the rotary converter has only one 
magnetic system. The rotary is then the lighter and more 
compact of the two for any given output, The motor- 
generator really consists of two separate machines, either 
haviog the rotating parte on one common spindle or with 
their spindles mechanically connected together so that they 
revolve in unison. Generally, the two magnetic systeme 
are mounted on one bed-plate provided with а third bearing 
between the direct and alternating current sides. This 
arrangement forms a long and more or less cumbersome 
combination. In order to do away with the middle bearing, 
some makers place the two systems close together on one 
bed-plate, and by fitting a very stiff spindle employ two 
bearings only. This makes a decidedly more compact 
machine, but it ie questionable whether anything is saved 
in mechanical friction, and the combination is hardly 
зо get-at-able from an attendants point of view. 
There are two types of motor-generator to be con- 
sidered—namely, synchronous and asynchronous. If 


the alternating (or motor) side is to run as an inductfon 


or asynchronous motor, there must be less clearance than 
if intended for synchronous running; therefore, it will be 
safer to have three bearings, in order that there shall be 
little danger of the spindle whipping.” The rotary con- 
verter with its one magnetic system is practically a 
direct-current dynamo with tappings from the armature 
winding brought out to slip-rioge. In either rotary con- 
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verter or motor-generator it will be noticed that both 
commutator and slip-rings are required, but as the rotary 
has only one armature—or, perhaps, we had better say 
rotor—two bearings suffice. When а rotary is driven from 
the alternating-current side as a synchronous motor, there 
is not so great a necessity to reduce the air-gap. The small 
clearance that is required for the satisfactory running 
of induction machinery demands consideration from a 
mechanical standpoint; the design must be good and the 
workmanship excellent. With regard to the brush gear, 
in each case this will be much the same, but with a motor- 
generator having three bearings the designer will not be so 
much inclined to contract the commutator and в11р-гіпов as 
he might be in the case of a similar machine fitted with two 
bearings only, or even with a rotary converter. Every 
designer is well aware of the danger attending any 
increase in the distance between bearings. Although the 
form of driving in both rotary and motor-generator is 
ideal, care should be taken to fit "ring-ollers" to the 
bearings; in any machine having more than two bearings, 
these bearings must be absolutely in line. In the case of 
a motor-generator, there should be a slide rail under the 
bed-plate below each magnet syatem. The general lines 
to be obeerved in machine design are always governed 
by the cost—the almighty dollar is a most potent factor. 
We are never in a tion to criticise any piece of 
machinery without knowing at what price it was designed. 
Broadly, for either machine have the base ample and the 
centre of gravity as low as possible, large diameter of 
spindle with long bearings, and the space between bear- 
ings as small as allowable. Generally, the higher the 
speed the greater the output for a given amount of 
material, and the higher the efficlenoy.—M. M. 


Answer to No. 824 (awarded 55).—In comparing the 
mechanical design of a continuous-current motor-generator 
with that of a rotary converter of the same capacity and 
speed, practically no modifications of the empirical rules 
governing the design may be made. Of course, if the speed 
is altered the diameter of the shafts will also differ. It is 
assumed that the motor-generator consists of a separate 
dynamo and motor coupled together and mounted on a 
common bed, the same arrangement being used for the 
rotary converter. Generally, the latter is used for trans- 
forming high-tension alternating current down to 500 volts 
or thereabouts continuous, but if transforming in the 
reverse direction—that is, the alternating-current side 
acting as the dynamo—provision must be made for the 
small dynamo used for excitation. This may be driven by 
belt from the converter or mounted on the extended shaft, 


ARMATURE 


yr 


Fie 1. 
a bracket being bolted on to the outer bearing to carry 


the field frame. The design of the field and armature 
system will, of course, be altered on the high-tension side, 
epending on the type of machine used. Should it be the 
revolving field type, in place of the armature core will be 
the magnet wheel, securely keyed to the shaft, the rim 
acting as the magnetic yoke. On to this will be mounted 
the magnet cores. 
The method of constructing and mounting these differs 
with many makers, some bolting the complete laminated 
pole on to the yoke by means of bolts from the inner 
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periphery of rim (Fig. 1), others msking the yoke and 
pole-pieces entirely laminated, and fixed in the manner 
shown in Fig. 2. The armature in this case will be 
stationary and the core composed of laminations, slotted 
and built up in segments and bolted to a cast-iron shell. 


Fie, 2. 


In either type of machine slip-rings will be used, and 
Fig. 3 shows a method of mounting them on the shaft, the 
brash arms being spaced at various angles and carried in 
the manner shown. The cables leading from the winding 
can be fastened to the flywheel arms and terminate in 
sweating sockets bolted to lugs cast on the inner periphery 
of the rings. The rings may be mounted on to an extended 
shaft outside the bearing, if necessary, and completely 


Fie. 3. 


enclosed, the cables from the coils being brought through 
the shaft and out at the end. The latter method is 
generally used where the alternating-current machine is 
the motor, and short-circuiting devices are used to connect 
all the rings together and lift the brushes when the 
machine is up to speed. It may be mentioned that three 
bearings only are necessary, the centre one being close up 
the coupling. The coupling may be either solid or 
flexible, depending on the fluctuations in load and the 
alignment of the shafts —P. DEAN. 


Electrical Conductivities of Salt Solutions —The 
Proceedings of the Chemical Suciety recently issued contains 
an abstract of a paper on The Electrical Conduotivlties 
of some Salt Solutions in Acetamide,” prepared under the 
joint authorship of Mr. James W. Walker and Mr. 

rederick M. G. Johnson. The salts examined were 
merenrio chloride, potassium chloride, iodide, and cyanide. 
Of these the first is the only normal electrolyte, the others 
showing a maximum of molecular conductivity at about 
30 or 40 litres, which then falls to about half value on 
dilution. Mercuric chloride is known to give a compound 
with acetamide, and potassium iodide is found to yield the 
compound KL1,6CH,CO'NH, The migration ratio of 
the iodion is found to be greater than in aqueous solation, 
а fact which points to combination of ions with the solvent. 
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QUESTIONS AND ANSWERS. 


1f thou hast knowledge, let others light their candle ab it, 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings, We also give 
fwe shillings for every other answer we print. The answers 
to any questions should be sept within ten days after the 
question has appeared. The replies should deal concisely 
with the pointe at issue, and should not exceed about 
ene t words in length. Discursive answers are apt 
to be discarded, owing to the space they would occupy. 

. We would call the attention of those sending in 
answers to the fact that the neatness of any sketches 
(which must be in ink) sent in is considered when markin 

the relative values of these answers. All formule shoul 

be carefully written to prevent mistakes as to symbols, and 
ail loose sketches should be signed by the author. The 
matter must be written on one side only of the paper. 
Questions may be sent at any time. 


QUESTIONS. 


851, A low-tension alternating-current distributing system is fed by 
two transformers in parallel. If aíter one transformer has been 
idle for a time (disconnected from both high-tension and low- 
tension bus bars) its secondary (low tension) is switched in, 
кшен E on the ammeter of the other. Why is 


822. In a 200-kw. triple-expansion Belliss type engine running at 
365 revolutions and taking saturated steam at 180lb. per square 
indh there js considerable vibration and knocking, although all 
bearings are reasonably tight. Indicator cards show that there is 
hardly any compression or cushioning effeot in any of the cylinders 
at the end of the stroke, It is desired to know: (1) what are 
the causes and effects of this absence of compression ; (2) how ib 
may best be remedied ? — B. 8. 

ANSWERS, 


Question No. 825.—Ie it necessary to have a complete circuit in order 
to have a flow of electric current? I have noticed that you can 
have ehcoks to earth off either the positive or negative rails of a 
certain eleotrio railway, both rails being insulated. Is this due 
to defective insulation, or is it due to the fact that there is a 
difference of potential between either rail and earth! 

Best Answer to No. 825 (awarded 108.).— The fact of it 
being possible to receive shocks from either rail to earth 
is due vo both conditions mentioned by Wattman,” for 
in order to obtain a shock there must be a difference of 
potential between the rail touched and earth, and the 
Insulation of the other live rail must be defective in 
order to allow a flow of current through the body. It 
follows that, in the particular case mentioned, the insula- 
tion of both rails is defective. It is necessary to have a 
complete circuit for a flow of current, the circuit in this 
instance, assuming the + rail is touched, being as follows: 
From + brush of dynamo through cables and + rail to 
body, and through body to earth, from earth through 
various leakage pathe, such as dirty or defective insulators, 
to — rail, thence through cables and — brush of dynamo 
and armature to + brush, completing the circuit. If the 
— rail is touched, the current flows from earth through 
body to — rail, the rest of the circuit remaining unaltered. 
(Of course, it is understood that + and — signs are merely 
conventions, and as such serve their purpose; we have no 
proof that current flows even, but it must be assumed that 
" Wattman will be satisfied with these conventions, other- 
wise the first part of the question is equivalent to What 
is electricity ?). 

The body of the man in contact simply forme an addi- 
tional leakage path in parallel with the others. No shock 
can be experienced unless there is a complete circuit, as 
may be readily observed when handling live trolley wire 
from a tower wagon. On a fine day the wires may be 
handled with impunity, but on a wet day a nasty shock 
may be obtained due to the fact that in the latter case the 
insulation resistance of the wagon has been materially 
reduced by the wet on the woodwork, and sufficient current 
flows to earth through the pod to cause а '' shock.’ 

When both rails are insulated, the potential of either rail 


in relation to earth, or the potential difference between 
either rail and earth, depends on the state of the insulation. 


Let » = potential difference between rails ; 
V,=potential difference between one live rail and 
earth (1) (+ rail); 
V, = potential difterence between the other live rail and 
earth (2) (- rail); 
f, =iosulation resistance of (1) rail; 
fa = insulation resistance of (2) rail. 


Then v=V,—V,; and VI v Vz; and -V,=9- VI. 
Current flowing to earth and from earth must be equal 


by law of conservation of energy, and by Kirchoff's law 
this is expresscd in the following manner: | 


Vi. Veco, F Viz vfi 
л h Л 72 fa (Л + 
V, V= V v f. 

d —? = 2, W 
Б Р, f, : (5 +5) 


The equations show that the potential difference between 
either rail and earth depends on the relative values of the 
insulation resistances of the rail. As an example, suppose 
the insulation resistance of the + rail to be three times 
as high as that of the - rall—ze, let f, = 5 f, and suppose 
line volta to be 500 ; 

500 x 5 
Mim —— 3-915 
| 4 f, 
500 x f. 
V, = —— ———À. = —19b5 
ар 
From this example it is easy to see that a shock could 
be obtained from either rail. 

It may also be remarked that the potential differences 
on either rail flactuate considerably, so that a rail which 
would be safe to touch one day might have a higher 
potential difference next day, owing to a fault developing 
on the other rail.—97. 


Answer to No. 825 (awarded 58.).— In electric railways 
there is always leakage current flowing from one rail to the 
other through earth, which varies according to the weather, 
being considerably greater in damp and foggy weather due 
to the insulators becoming coated with a thin film of 
moisture, producing surface leakage. The rails, insulators, 
and earth may be looked upon as condensers, a, b (Fig. 1), 


A B 


E 
Fio. 1. 


having & common earthed connection, E, of zero potential, 
А + and B- representing the rails themselves, and the 
insulators of A ard B serving as the dielectrics of the 
condensers, а and b respectively. For simplicity we shall 
suppose the insulation resistances between A and E and 
B and E are equal. Let the difference of potential between 
А and B- V. Then the voltage between A and E will be 
V/2, and the same between E and B. Suppose now that 
someone standing on earth touches A. Being (compara- 
tively spesking) of fairly low resistance, he practically 
connects A to E through a conductor and receives a shock 
of V/2 volts due to the discharge of the condenser a, 
through his body. At the same time the rail A is brought 
to sro potential and B reduced to a potential of — V 
vols relative to the earth. No further shock would be 
experienced if the  insulators had an infinite or 
very high resistance, but in practice tbe insulation 
rerietance is — soffüclently low to allow a current to 
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pass which would maintain a shock perceptible to 
most people, depending, of course, upon the value of V. 
If R is the resistance of the person in question and ra r» 
the insulation reaistances to earth of A and B respectively, 
the condition of affairs may be represented in Fig. 2. The 


SY 
“у 


Е 
Fie. 2. 


current will divide itself through the resistances according 
to Ohm’s law, and he will experience a maintained shock of 


V 
* n( DTR =) volta. 
R ra 

. If he now removes his hand from A, the latter will return 
to its original potential of V/2 volts relative to earth, and 
the first conditions will again bold on the assumption that 
ra rb. It is evident that the same eventa will take place 
if he touches rail B. In some esses the maintained shock 
will be very much less than the shock obtained at the first 
touch. In cases where no shock is experienced off one line 
and a large one off the other, it must be assumed that the 
former is either dead earthed or has & very much lower 
insulation resistance than the latter. —R. D. A. 


Answer to No. 825 (awarded 5s.).—In order that an 
electric current may flow, the essential conditions are that 
there must be a complete circuit, and that a difference of 

tential must exist between the points in the said circuit. 

f such a difference of potential exists between any two 
points, the value of the current which will flow between 
these points may be ascertained by the application of 


Ohm's law, which states that C = Б' or the current Їп 


amperes is equal to the value obtained if the potential 
difference in volts is divided by the resistance in ohms, 
measured between the points under consideration. It should 
be mentioned that a complete circuit is not necessarily what 
is commonly known as a closed circuit, and need not be 
metallic throughout. For instance, two covered wires may 
only have a small insulation resistance, each to earth, and 
a leakage current may be caused to flow when a difference 
of potential is applied between the two wires. In this case, 
although apparently insulated from each other, there must 
be a cna op circuit between the wires, and from these 
wires to the source of supply, for otherwise no current 
could flow. It should, however, be stated that, in order 
that all the leakage current may pass through the supposed 
insulating medium between these wires, the remainder of 
the circuit must be of high insulation, as otherwise a shunt 
circuit would be provided for the leakage current. It will 
thus be seen that, unless the insulation resistance of a 
circuit is high, a certain leakage of current will take place, 
and that this leakage increases as the potential difference 
in the circuit is increased, and as the insulation resistance 
is decreased. 

In the question under consideration it is stated that 
shocks to earth may be obtained off both the positive and 
negative rails, and it will be clear from what has already 
been said that, although both rails are insulated, the shocks 
must be due to defective insulation on both poles. A 
little consideration will show that if contact is made with 
either rail, the body not being insulated from earth, and a 
shock is obtained, a current must flow through the body 
to earth. This current has to return to the other pole, 
since otherwise there would not be а complete circuit, and 


in order for it to do во the insulation of the other pole 
must be defective, and vice versd. The insulation of both 
poles must, therefore, be more or less defective, and the 
amount of leskage current flowing will depend upon the 
potential difference and the total resistance through the 
earth between the poles. It will be seen that (neglecting 
the resistance of the earth itself to the flow of the current) 
since the potential difference of the supply exista between 
the ends of the earth circuit, there must be between the 
two rails and earth a sum potential difference equal to that 
of the supply, the two potential differences, as well as the 
shocks received from the two poles, being directly propor- 
tional to the insulation resistance of each of the latter to 
earth. The cause of the potential difference between either 
rail and earth is the defective insulation, and it should be 
pointed out that if the insulation of both poles were sound 
no potential difference would exist between either rail and 
earth, and it would be perfectly safe to touch either rail 
without fear of receiving a shock. Such a condition, how- 
ever, is seldom met with in practice except with very low 
voltages, and a certain amount of leakage generally takes 
place except on the very smallest of systems. 

In order to ascertain quickly the state of the insulation 
of a system, a useful test to apply is to insert between 
either pole and earth an incandescent lamp or batch of 
lamps in series requiring for full glow the same potential 
difference as that of the supply. e brilliancy of the light 
obtained will indicate the nature of the insulation resistance, 
full glow showing 4 bad earth on the opposite pole, and no 
glow showing good insulation on the opposite pole to which 
the lamps are connected. —H. A. N. 


Answer to No. 825 (awarded 5s.).—It is necessary to 
have a complete circuit in order to have a flow of current. 
If direct current is being used, the whole of this circuit 
must be of conducting material. With alternating current, 
however, part of the circuit may be compo of non- 
conducting material or dielectric. A circuit containing a 
condenser is an example of this. In order to distinguish 
between the current flowing through a conductor and 
that flowing through a dielectric, it is usual to call the 
latter a displacement current” and the former a con- 
duction current.” It must be clearly understood that 
these names have reference only to the nature of the 
medium through which the current passes, and do not 
imply that there are two kinds of current. 


c A B 


| <_< 
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Some idea of the nature of a displacement current may 
be obtained from the consideration of the following 
hydraulic analogy. In Fig. 1, A BC representa a cylinder; 
B is a well-fitting piston; A and C are pieces of elastic 
membrane stretched across the cylinder. The space between 
A and B and А and C is quite filled with water. On apply- 
ing pressure to B, in the direction shown by the arrow, the 
membrane, A, will bulge out as shown by the dotted line, 
since the space between B and A is entirely filled with 
water. Now, it is obvious that this bulging of A will 
cause а similar bulging out of C for the like reason. It is 
seen, then, that the yielding of A produced a slight flow 
of water towards C. In the electrical case, A and C would 
correspond to the insulator or dielectric between the plates 
of a condenser, while the water occupying the spaces 
between these would represent the plates. The force 
acting on B would represent the E.M.F. applied to drive 
the current through the condenser. 

The yielding of the membrane or the dielectrio con- 
atitutes the displacement current. Of course, if the force 
applied to B in Fig. 1 were sufficiently great, the membranes 
would be stretched until they reached the rupturing polot, 
when they would rupture, and the water would then flow 
through in the ordinary way. In the electrical case, if the 
E.M.F. (either direct current or alternate usen applied 
со a condenser circuit be sufficiently great, it will rupture 
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or puncture the dielectric, and then the current will have 
a continuous passage by the arc so formed. 

If the rails of the railway referred to are supplied with 
current from a three-wire system at the outer voltage, 
then, of course, a person touching one rail receives a shock 


to earth at about half the working voltage of the system. 
T MAIN 


INF RESIS TANCE 


INF. RESISTANCE 
\ 
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Supposing that the insulation resistance of the network 
were infinite, and that the machines, etc, were perfectly 
insulated from eartb, it would be absolutely impossible to 
receive a shook upon touching either rail, because there 
would not be a complete circuit (Fig. 2 makes this point 
clear; "A" represents the man). With the same insula- 
tion resistance on the rails, suppose there is a leak on the 
machine, then a person touching either rail would complete 
a cirouit from the rail through earth to the machine and 
round again, and would, of course, receive the shock. 


Now, in practice no network has an insulation resistance 
of infinity, at least for long. Therefore, when any con- 
ductor (and all living animal tissue conducts electricity) is 
connected from either rail to earth, it simply closes a 
circuit which causes current to flow from that main 
through the conductor to earth, and from earth either back 
to tbe machine or to the other main. This flow of current 
ls due, of course, to the difference of potential existing 
between either pole of a system and earth.—H. A. Carney, 


555 4 0442 


Question No. 826. — What is meant by the all-day efficiency of а trans- 
former? What are the factors to be taken into account in the 
demgu of the transformer in order t» secure а high all-day 
efficiency ! 

Answer to No. 826 (awarded 78. 6d.).—The "all-day ” 
efficiency of a transformer is the ratio of output to input 
during 24 hours. This ratio may be written thus: 


Output of secondary / output of secondary + losses in trans- 
former during a period of 24 hours. 


Now, the losses in a traneformer may be divided into two 
sectione—copper losses and iron losses. The former vary 
as the square of the load, but the Jatter, for all practical 
purposes, remain constant from no load to full load. A 
slight consideration will show that in a transformer which 
is idle during most of the day the constant iron losses have 
a greater effect in lowering the all-day efficiency than they 
would have if the transformer was loaded up during a long 
period. This brings us to the question of load factors, and 
it is by adjusting the relative amounts of copper and iron 
losses to suit the load factor of the transformer that a 
maximum all-day efficiency 1з obtained. 

The curves given in the figure represent the copper and 
iron losses and efficiency curves of two transformers. 
Transformer No. 1 has equal copper and iron losses at fall 
load. Transformer No. 2 has equal copper and iron losses 
at half load, but at full load the copper losses are four-fifths 
and the iron losses one-fifth of the total losses. It is a 
well-known fact that the point of maximum efficiency occurs 
when copper and iron losses are equal, so that, as may be 
seen from the figure, transformer No. 1 is most efficient at 
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fall load and transformer No. 2 at half load. From these 

curves, knowing the load factor, it is possible to calculate 

the all-day efficiency as shown below. The load factor is 

easily arrived at by using the following formula : 

actaal output of traneformer 
fall-load capacity x24’ 

the actual output in this case being taken over a period of 

24 hours. 


Load factor = 


92 


— ns Г | 


SUPPLEMENT TO THE ELEOTRICAL ENGINEER, DECEMBER 8, 1905. 


Three typical load factors will now be taken, and the all. 
day efficiency of the two transformers calculated for each 
load factor. | 


Load Factor (a).—Ten hours full load, 14 hours no load. 
L.F. ='4166. 41°66 per cent. 


Load Factor (b).—Two hours full load, 4 hours three- 
quarter load, 18 hours no load. LF. = 2085 per cent. 


Load Factor (c).—T welve hours full load, 8 hours three- | 


quarter load, 4 hours по load. LF = 75 per cent. 
The all-day efficiency is calculated thus from values in 
curves : 
Load Factor (b) Transformer I.— 
2 hours full load 2 * 2,000 losses 20,000 output. 
4, „  4%x1,562'5 „ 300,000 „ 
18, no „ 18 & 1,000 „, — 
Total losses 28, 250 
„ output 500,000 | for 24 hours. 


500,000 946 ол per cent. 
528,250 


The losses and outpute are in watt-hours. 
table gives the results : 


All-day efficiency = 
The following 


r All.day efficiency. 


Load faotor. Trarsformer I. Transformer II. 
41'66 per cent.... e 9000 чаенерә 96:9 
9088 ; . ⁰ 8 uw. 95 B. ышы 4. 960 
""bOU. uu. ——— ee toner seis uc UEM. озата ыйа 97:5 


It is evident, then, that transformer No II. is most 
suitable for a low power factor, and there is not much 
difference between the all-day efficiencies in the medium 
and high power factors. It must be remembered, however, 
that a transformer with low iron losses is bulkier and more 
expensive than it would be for the ваше power with losses 
more evenly distributed, and although this is not part of 
the question, it should be mentioned that unless the coat of 
the watt-hours saved per annum by the installation of a 
low iron loss transformer is greater than the interest on tbe 
extra capital necessary to purchase such a transformer no 
economy will result. As a general rule, however, trans- 
formers for power should have iron and copper losses equal 
at full load, and those for lighting should have the copper 
and iron losses at full load distributed in the ratio of copper 
two-thirds, iron one-third of total losses. 

It is only intended to indicate by what means high all-day 
efficiencies may be obtained. The question of actual design 
to proportion these losses is too large a question to be 
tackled here. —D. M. HUTCHISON. 


Answer to No. 826 (awarded 5s.).—The losses which tend 
to lower the efficiency of a transformer are those taking 
place in the iron and copper circuite. The iron loss repre- 
sents the energy required to overcome hysteresis and eddy 
currents in the core, and to magnetise it sufficiently to 
generate the normal secondary voltsge. This loss is 
practically constant, whether the secondary circuit is open 
or supplying full-losd current, but varies inversely as the 
frequency of the supply current. The copper loss is caused 
by the resistance and heating in both windings. It only 
takes place when the trausformer is supplying a usefal 
current, and varies as the square of the current. Now, the 
losses which affect the efficiency of any transforming 
system are those which occur at light load, consequently 
the ratio of the iron to the copper loss in a transformer 
has an important bearing on its runniog efficiency. 
A small iron loss necessitates a more or lees large 
copper loss, and a large copper loss is not desirable, as it 
affecta the regulation in a transformer. Transformers that 
are only running on full load for a small number of hours 
during the day, as is the case with a lighting system 
employing transformer distribution, should have a small 
iron loss, especially if the coat of energy is high. On the 
other hand, when energy is cheap, and the transformers 
are running at or near full load for many hours during the 


day, they should have a small copper loss. This is where 


the all-day or running efficiency of a transformer comes in, 
and this is of greater importance than ite testing efficiency 


in the case of transformers which are only working at fall 


an all-day efficiency of 89°8 per cent. 


for 1,000 hours during the year. 
done = 1,000 x 6 = 6,000 kilowatt-hours. Copper loss = 


efficiency = 


load for a comparatively short period. In practice it is 
usual to take into account the all-day efficiency on a basis 
of 20 hours’ light-load and four hours fall- load run of a 
transformer. This means that the copper losses in one 
day = copper loss at full load for four hours, the iron loss 
going on during the whole time the transformer is in 
circuit. 
Therefore, the all-day efficiency of a transformer equals 


Fall load in kilowatts x four hours 
(Full load x 4) + (copper loss x 4) + (iron loss x 24) 


Апа as an example might, perhaps, simplify matters, we 
shall consider the case of a 6-kw. transformer having iron 
lose = 95°5 watts, copper loss = 108 watts, and the fall-load 


А 6 
testing efficiency . = 96:6 per cent. 
| e i 6 + *0955 x 108 E 
Now, substituting these values in the formula mentioned 
6x4 


above, we get which gives 
(6 x 4) + ("108 x 4) + ("0955 x 24) 
As the difference 


between the all-day and testing efficiency in this example 


is not very great, 16 will be interesting to work out what 


the annual running efficiency would be for the same trans- 
former. Suppose the transformer is working st full load 
Then the useful work 


108 x 1,000 = 108 kilowatt-hours. Iron loss = 8,760 x 
"0955 = 836°6 kilowatt-hours. .. Total work = 6,000 + 
108 + 836°6 = 6,944:6 kilowatt hours. .. Annual running 
9:009 x 100 —86'5 per cent. 

44°6 
This example shows a difference of 10°5 per cent. in the 


annual running and testing efficiencies of a 6-kw. trans- 
former having a 1°6 per cent. iron loss and a 18 per cent. 
copper loss. 
that a small decrease ia the iron loss, even when accom- 
panied by a relatively large increase in the copper loss, has 
the effect of substantially increasing the all-day or annual 
running efficiency of a transformer. 
shall again consider the case of a 6 kw. transformer, and 
suppose the copper loss has been increased to 4 per cent., 
and the iron loss decreased to 1 per cent., the period of 
full-load workiog being 1,000 hours ss before. 


It may be shown in & very simple manner 


For this purpose we 


6,000 x 4 


100 
= 240 watts, and iron loss = 60 watts. Then useful work | 


Under these conditions the copper loss — 


done during 1,000 hours = 6 x 1,000 = 6,000 kilowatt-hours. 


Total copper loss — Co = 240 kilowatt-hours, Total 
60 x 8.760 


Total work 


done 6,765'6 kilowatt-hours. . Annual running efficlency 
6,000 


6,165 6 
- 6 

6 + °24 + 06 

Comparing these results with those obtained in the first 
example we find a decrease in the testing efficiency of 
1'4 per cent, and an increase in the annual running 
efliciency of 2°4 per cent, which is of much greater import- 
ance, taking into account the conditions of working. As 
regards the factors to be taken into account in the design 
of transformers, the conditions under which they have to 
work should be known beforehand. The testing efficiency 
is highest when the iron and copper losses are equal, bat 
as this is quite a secondary consideration in some cases, 
the distribution of losses must be suited to the conditions 
under which a transformer is to work. The aim in tbe 
design of transformers which will only be occasionally 
fully loaded ів to keep the iron loss as low as possible, as 
thie loss is continuous whether the transformer is doing 
useful work or not. —W. ROd ERS. 


iron loss = —- — —525'6 kilowatt-hours. 
1.000 


x100—88'7 per cent, and testing efficiency 


x 100 = 95'2 per cent. 


[Other replies to Question No. 826 will be given in ош 
next івзце. —Ер. E. E.] 
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QUESTIONS AND ANSWERS. 


M thou hast knowledge, let others light their candle at tt. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings, We also give 
five shillings for every other answer we print. The answers 
to ur questions should be sept within ten days after the 
question has ap 1. The replies should deal concisely 
with the points at issue, and should not exceed about 
one 1 words in length. Discursive answers are apt 
to be discarded, owing to the space they would occupy. 

We would call the attention of those sending in 
answers to the fact that the neatness of any sketches 
(which must be in ink) sent in is considered when markin 
the relative values of these answers. All formule shoul 
be carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. The 
matter must be written on one side only of the paper. 
Questions may be sent at any time. 


QUESTIONS. 

855. What is the method of determining the conversion ratio 
(alternate current to direct current) of a rotary circuit ! —W,. A. J. 

834. A correction is made for heating when using an electromagnetic 
voltmeter, but not when using an ammeter of the same type. 
Why is this? Give a method by which it is possible to deter- 
mine the error per cent. due to heating in an electromagnetic 
voltmeter {—MBETER, 

ANSWERS. 

Question No. 826. —W hat is meant by the all-day efficiency of a trans- 
former? What are the factors to be taken into account in the 
design of the transformer in order to secure a high all-day 
efficiency ! 

Best Answer to No. 826 (awarded 10s.).—Many alter- 
nating-current transformers are only partially loaded for 
a great part of the time that they are in circuit. The 
full-load efficiency of the transformer does not in such a 
case give the engineer a satisfactory indication as to whether 
the transforming plant is working under the most economical 
conditions, as although the full-load efficiency may be very 
high, the no-load loss may be relatively large. Although a 
traneformer may be on open circuit or no load, energy is 
taken from the mains to supply the no-load loss occurring 
in the laminated iron core due to the periodic reversals of 
the magnetic flux, which loss is at constant voltage a 
constant at all loads. If the transformer is only full 
loaded for a comparatively short period of the time it i 
in circuit, the energy required to supply the constant 
no-load loes amounts to a relatively large percentage of the 
useful output from the traneformer, and as this is not paid 
for by the consumer it is thus a dead loss to the system. 
Hence, in order to secure economical working of the plant, 
a knowledge of the no-load loss is required, and also the 
time during which the transformer is loaded. These 
factors are included in the term “all-day ” efficiency, which 
may be defined as the ratio: Output of tranaformer in 
kilowatt-hours extending over the whole day/input to 
transformer in kilowatt-hours extending over the whole 
day. 

For approximate calculations the ratio may be written : 

100 L. e 
10,000 LT. (1-1) 

where L is the load factor — i. e., the ratio: Number of 

hours transformer is fully loaded / number of hours trans- 

former is in eirouit—e is the percentage fall load efficiency, 
and z the percentage iron or no-load loss (reckoned on the 
full-load output). 

It will be observed that with 100 per cent. load factor— 
i e, full load for the whole time the transformer is in 
circuit—the all-day efficlency has its maximum value, which 
is equal to the full-load efficiency of the transformer, while 
with zero load factor the all-day efficiency likewise becomes 
zero. If, however, the transformer is run for a long period 
at, say, quarter load, the results obtained by using the above 
formula will be а few per cent. lower than the true all-day 
efficiency. 


The formula is deduced as follows: Let W denote the 
full-load output in kilowatta of the transformer, c the 
number of hours corresponding to full load—e.g., if the 
transformer is loaded for, say, 14 hours at actual full load 
and three hours at three-quarter load this may be considered 
(for all practical purposes) as equivalent to 52 hours at full 
load). The output from the transformer for the day 
will be W x c units, while the “all-day” input will be 


Dow + a (24 -c) units, where «is the percentage full-load 
€ 

efficiency and a the no-load loss in kilowatts. Introducing 

the load factor, L, and remembering that L = 24 we have 


all- day officienc 
d 4 WxL 


100 Wx L + а (-L) 
є 
Now, if 2 and y represent the constant and variable losses— 


ie, iron and copper losses—at full load in per cent. of 
the full-load output, we have « = 100 — (z + y), and a= 


mE Hence the expression becomes: All-day efficiency 
A WxL 
100 W x L + W. *(1.L) 
100-z-y9 100 
100 L (100 —z - y) 100 Le 


~ 10,000L+2(1-L)(100-2—-y 10,000 LTA. (II/ 


Data will be found in Table I. relating to four 
designs for 50-kw. 50 ~ transformers, the maximum 
efficiency being 98 per cent. in each case, this occurring 
at quarter, half, three-quarter, and full load respec- 
tively. The all-day efficiency is also given for various 
load factors, that of 124 per cent. being typical for 
lighting circuits, while the higher values apply to power 
circuits. It will be observed that in design A the all-day 
efficiency is very nearly constant for а great range of the 
load factor. Although this design shows the highest 
all-day efficiency (at a low load factor) of the series, the 
all-day efficiency does not, however, improve at the high 
load factors, being only 95°75 per cent. for unity load factor, 
while design D shows an all-day efficiency of 98 per cent. 
at this load factor. This shows that for economical results 
transformers should not be used indiscriminately, as a 
transformer designed for lighting loads, such as designs A 
and B, will give a poor all-day efficiency on a power load, 
and, conversely, a transformer designed for a power load 
such as design D will give uneconomical results on a 
lighting load. 

In the design of transformers we have the following 
points to take into account—viz., temperature rise, efficiency, 
regulation, and cost. For lighting circuits a high efficiency 
is required on light loads, while for power supply high full- 
load efficiency and good regulation are required. In the 
former case the no-load loss must be as small as possible, and 
the C? R or copper loss should be as high as is consistent 
with suitably low temperature when 1unning on full load 
and with suitable regulation in the secondary circuit, In 
large transformers heating is generaly the limit, while in 
small transformers the required regulation—i.e., percentage 
drop in volts from no load to full load with constant applied 
voltage—is more often the limit. These limitations of 
heating and regulation are encountered when an attempt is 
made to secure a low no-load loss, and it is a considerable 
help to the designer that lighting loads are non-inductive, 
as with a power or motor load good regniation under these 
conditions would still be more difficult on account of the 
wattless component of the current. The most successful 
direction in which to decrease the no-load loss would be to 
increase the number of turns in the windings and decrease 
the cross-section and weight of iron in the magnetic circuit. 
The relation between turns, flax, and voltage is given by 


E- 4.44 T. N. Mx 10-, 


where E is the R. M. S. value of the internal E. M F., 
T the number of turns, M the magnetio flux linked with 
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TABLE I. 
——— -Oore loss, - — ^ | ——0 loss, — ~ |.—-— -Efficiency of various loade-—— Load at А 
— QN (per cent.) Losd | Alday | which |, N 
Design. % of % of fecter | efficiency | maximum Constant losses 
Watte. | fall-load | Watte. | fuli-load | Full. 3 1 i ‘per cent.). (рег cent.) | efficiency | Variable losses 
output. output. occurs. 
A. | 125 25 | 2,000 à 9575 | 966 | 975 | 98 125" | 952 1 0625 
50ї 954 
751 95 7 
B. 250 5 1,000 2 97:5 97:8 98 97:5 18 5 A 7 $ 2⁵ 
7⁵ 97:4 
О. 515 `15 666 1:325 97 9 98 97 8 96%6 125 93:5 i 564 
50 97 2 
7⁵ 97:6 
D. 520 10 50 10 98 97:9 97:5 95˙75 12:5 92 Full. 1:0 
50 97:2 
76 97:7 


Four hours at three-quarter load, 20 hours at no load, t Twelve hours at full load, 12 hours at no load. + Eighteen hours at fall load, 


six hours at no load. 


TABLE IL—DATA RELATING TO COMMEBOIAL TRANSFORMERS FOR LIGHTING AND POWER. 


Lighting. 


For power. 


— Regulation. — 


Rati Load at | Regola- 0087 "M "id fall | A f 
o o Mo ‚| Maxi. | which | tion on |*Hicienoy| o ?/  |Full.loaó! Oa full | induc- efficiency 
Kw. | Ж о Full-loaó i- fall non- n a load 7 Ж ; nen - j|tive load оп a load 
outpal iron joopper| constent losses efficiens helene) mum | induo- actor of Ie, loses. (per induo. | with | factor of 
8 Pt) (per ` |efficiency tive load 124 % А * "| cent) | tive wer | 50% 
at fall load. | 995^ | oent.). | occurs. (per (per load (per factor | f (per 
cent.) | cent.). cent.). 80 % (per cent.) 
cent. ). 
1 36 10 93 95% full 4 76:2 4-15 4-15 90'5 31 5 86:6 
2 515 '878 94:1 941 i 54 80:2 5:5 55 93 3 ax 90 
Б 2:5 87 95 7 95 7 E 24 85 25 2:5 95 24 44 92:8 
10 2:5 61 96:5 96 4 i 21 92 4 195 1 96 96:1 2 4 94:5 
20 19 579 97 971 i 2 90 6 1:6 1:6 96:8 2 4 95:1 
20 1:9 '521 971 97:2 $ 2 91:5 1:5 15 97 13 q | 956 
40 1°75 'Ба2 97:3 97 4 4 2 91:9 14 14 97:0 1j 4 96 9 
50 1:58 582 97 5 97 6 i 2 921 13 13 97 4 1} 4 96:8 
100 1:45 58 97:7 97:8 i 2 92 6 11 11 97 8 14 34 96 7 


" Reckoned on the n output. t Four hours at three-quarter load, 20 hours at no load, + Twelve hours at fall load, 12 hours at 


no load. 


Norz.— The prices of above transformers for power are 8:16 per cent. lower in the 100. kw. ejz3 than the corresponding size of trans. 
former for lighting. For the l-kw. sizə the price of the power transformer is 6:6 per cent, lower than one of the same s'zs for lighting. 


the turns T (in megalines), and N the periodicity in ~ per 
second. In a given design a reduction in the flux, M, 
means an increase in the number of turns, T, which is 
followed by an increase of the inductance of the trans- 
former, and consequently & greater voltage drop from no to 
fall load. However, asa lighting load is non inductive, a 
relatively large number of turns may be employed without 
seriously affecting the regulation. The question of regula- 
tion, however, needs to be considered from the financial 
standpoint with a lighting load, for the difference between, 
say, à 2 per cent. drop and one of 1°75 per cent. on full 
load may be that with a given number of lights on 
through a wattmeter the net revenue is increased several 
per cent. and the customer is better pleased with the light. 
This is because the difference in watt-hours, due to the 
difference in the drop in the two cases, is paid for by the 
consumer at probably maximum demand prices. 

With an inductive load good regulation can be obtained 
by reducing the number of turns, thus increasing the flux, 
and by suitably intermixing the primary and secondary 
turns. As, however, an inductive load has generally a 
fairly good Joad factor, the iron may be worked at a higher 
density, thus increasing the core loss and reducing the 
weight within commercial limits to offset the greater flax, 
since with a smaller number of turns the C? R loss will be 
reduced. In order to show the difference between trans- 
formers designed for lighting from those designed for 
power loads, Table II. has been prepared from data supplied 

y manufacturers. 

Ib has been pointed out that fora lightiog load it is 
customary to design a tranaformer with a relatively large 
number of turns and amall cross-section of iron in order 
to reduce the no-load loss. This entails a correspondingly 
large copper loss, but as the transformer is seldom fully 


loaded for more tban three consecutive hours, the tem- 
perature rise due to this loss can be kept within limits. 
With tranrformers for power supply, which would be fully 
loaded for several hours at à time, such a large copper loss 
would lead to an excessively high temperature rise unless 
special devices were resorted to for cooling. However, as 
we have previously seen, the copper loss in transformers for 
power supply must be kept low in order to obtain good 
regalation, and thus the temperature rise can be kept within 
the specified limits In submitting transformers to fall 
load teste, due consideration should be given to the load 
factor which the transformer is designed for, as it would be 
absurd to demand a satisfactory 24 hours’ run at full load 
from a transformer designed for lighting purposes where 
the load factor would probably be about 12 per cent. The 
duration of the heat run should vary according to the load 
factor as indicated below : 


For a load factor up to 
10 per cent. heat run should consistof 3 hours’ run at full load 


25 з 13 93 6 99 99 
50 э 98 э 12 99 n 
75 n 99 9 18 99 n 
100 59 99 24 99 L 


The average temperature rise after above rans should not 
exceed 45deg. C or 50deg. C as measured by the increase 
of resistance of the windings. A high temperature should 
be avoided, as this has a considerable effect in increasing 
the no-load loss due to “ageing.” 

As the relation between efficiency and cost of transformers 
has recently been fully dealt with by Dr. R. Pohl aad 
Н. Boble in an article, ‘Calculation of Alternate-Current 
Transformers for Minimum Cost," the rules enuncisted by 
these investigators deserve careful consideration, Thew 
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authors, in concluding their article, atate “ that the price of 


the active material of a 50 kllovolt-ampere transformer for 
an efficiency of 98 per cenv. is nearly 34 times higher than 
that for the same trantformer with an efficlency of 97 per 


cent, while for an efficiency of 97 5 per cent. the price of 


active material is slightly double that for the design for 
97 per cent. efficiency. In the case of the design for 97 per 
cent. efficiency, effective artificial cooling would be neces- 
sary” in order to keep the temperature rise within the 


customary limits. (See tbe Electrical Engineer, vol. xxxvi., 
pp. 446 to 449 and pp. 519 to 521, Sept. 29 and Oot. 13, 
1905).—MONOPHASE. 


Answer to No. 826 (awarded 1з. 6d.).— The all-day 
efficiency of a transformer may be regarded as the ratio 
of the output from the secondary terminals to the input of 
the primary taken over a period of 24 hours. Now, the 
value of this ratio depends on two thiogs: (1) the kind and 
value of the losses in the transformer and (2) the loading 
The second consideration, it will be 
It is easily 
conceivable that two transformers might be built having 
the same full-load efficiency, вау 97 per cent, but one 
having a small ohmic loss, say 1 per cent., and a large iron 
loss, 2 per cent.; whilst the other has a large copper loss 
(2 per cent.) and а small iron loss (1 per cent.). Now, if these 
two tranaformers work at fall load for 24 hours, it is evident 
that they will both have the same all-day efficiency. But 
if they are only ran at full load for three hours out of the 
24, it will then be seen that the transformer with the 


of the transformer. 
seen later, to a certain extent controls the first. 


smaller iron losses (these being present to practically the 


same extent at no load as at fall load) will have the greater 


all-day efficiency. Therefore, in desigaing a transformer, 
the best all-day efficiency cannot be obtained unless some 
idea of value of the loading is obtained. 
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The accompanying diagram shows the manner in which 
the losses vary according to the loading of a transformer. 
It wil be seen that the total losses are made up of a 
practically constant part, H, and a part varying with the 
load. Assuming that the secondary current is exactly pro- 
portional to the primary current, and that the E M.F. is 
constant, we may consider the varying losses as being pro- 
portional to the square of the primary current, C. There- 
fore, at any loading: total losses с Н + k C?, k being a 
constant. 


Effiolenoy, ņ = Watts applied — watts lost 


watts applied 
. got lg **9] 


» and C are the variables, so to find the load for maximum 
efficienoy differentiate with regard to C and equate to zero. 


dm. H k 
ic EG g^? 
“Сън, 


i e, for maximum effiolenoy the variable losses must equal 
the constant losses. Therefore, if a transformer is being 
designed that will work at full load all day, make the 
variable losses «qual to the constant losses for best all. 
day efficiency. 

The following data of а design taken from Trans- 


formers,” by Prof. G. Kepp, will illustrate the fact that a 
machine with the best fall-load efficiency has not neces- 
sarily the best all-day efficiency. The machine is a 15-kw. 
single-phase transformer of the core type. A rough design 
was first obtained by assuming standard proportions for 
the core, a flux density of 5,000 lines per square centi- 
metre, then adjusting primary and secondary windings to 
share equally the available copper losses found by sub- 
tracting the calculated iron losses from the total permissible 
loss. This attempt resulted in à machine which has at full 
load copper losses amounting to 321 watts and iron losses 
to 161 watts; consequently the maximum efficiency occurs 
аб а load less than full load where the above two losses 
were equal (at about 11 kw.). To improve the design to 
give better efficiency at full load, the windings were altered 
so as to increase the flax density by such an amount as 
would bring ap the iron loss to half the total of the above 
losses—: e., half of 482. The flux density chosen was then 
6,500 per equare sentimetre, and the turns altered accord- 
ing to formula E=4°44 f N Sx107?; where E= applied 
E M. F., f frequenoy (50), N- total flax, and S = number 
of turns in primary. This design gave the two losses 
equal аб 16 Кт; consequently the linear dimensions 


15 


3 
were reduced in the ratio of 15 and the losses 


in the ratio 15 so as to be able to compare this last design 


with the first. Table A shows the principal factors in each 
design. The last item in the table—cost per kilowatt—is 
the cost of active material, taking finished laminations at 
94. per kilogramme (4d. per lb.) and insulated copper wire 
at 18. Od. per kilogramme (93d. рег Ib.). The figures show 
that both as regards full-load efficiency and costs that 
design I. is much better than design II. 


TABLE A, i " 
Flux density (lines per sq. om.) ..... . 5,000 .... 6.350 
Output kilowatts |.......—.. . . . rm 15- e 15 
Temperature rise (deg. Oent.) .... . 49/8 .... 49 
He есы аавын 161 ...... 220 
Ohmis ee sss 321 . 208 
jur D — Mn „ 482 428 
Percentage loss e e 8 592 . — 2°86 
Weight per kilowsth cutput (in bg.) . . 194 . 184 
Oc st per kilowatt output (in е.) ..................... 219 .... 209 
TABLE B. 
Lamys alight. Hours Lamp-houre, Wat's, Loss in B. T. U. 
100 O .... 5000 .... 10 Б 
dO увез 100 .... 7000..... 49 ..... 49 
40 ..... БОО эе 20000 18 8 
‘ 1,00) . 20,000 ..... 4 4 
10 800 ан 0с0 ...... l wm. 08 
2,450 €0,000 £27 


But now let us consider the working of the two trans- 
formers on a lighting load where the fall load is only on for 
& comparatively short space of time. For this parpose we 
shall take for our standard time one year (8,760 hours), 
because tbe all-day efficiency depends on the time of the 
year, whilst the all-year ‹сіепсу is practically the same 
every year. Assume that the installation has 100 lamps 
which have an average burning time of 600 hours per year, 
and tbat the obmic loss in the transformer when fall load 
is on is 100 watts Then, if lamps are used according to 
times given in Table B, the loss due to the ohmio resistance 
in the transformer is 22:7 B. T. U. per annum. The fourth 
column if obtained thus: if 100 lamps mean a loss of 100 


watts, then z lamps will mean a loss of 100 watts; because 


loss varies as the square of the current i e, аз the square 
of z. Now, on the basis that 100 watts lost at full load 
due to resistance means 22:7 B. T. U. per annum, design I, 


will have a loss of 22/7 x 100 73 units per year and 
208 


design II. of 2277 x in 47˙5 units per year. The 
hysteresis losses amounting to 8 1,410, and 


1.000 


220 x 8,760 _ 4 930 units per year. Arranging in tabular 


1,000 


form we get ; 


96 
I. II. 
Annual ohmic loss in units.. = = ЧӘ. cse 415 
„  hystereis ,  ................... . 1,410 .... — 1,980 
, ġo i MIRI MEM MAIER 488 1,9773 
„ output ОТ I ан ~ 9,000 ...... 9,000 
„ eflicienoy per cont, .........—.... .—. S 985 82 


Thus we see that on loading taken, although nie II. 
has the better full-load efficiency, design I. has the better 
annual efficiency. Now, taking the selling price at about 
23 times the cost of active materials, the net cost would 
be for design I. £45, and design II. £45. The difference 
is only £2, against which we have a saving of 494 units 
per annum by choosing design I. Taking cost of a unit 
at 1d. this means £2 1s. 2d. yearly—that is, design I. 
pays for its extra cost in one year. Thus we arrive at the 
conclusion that if transformers are to be used for power, 
make the iron and copper losses approximately equal, but 
if for lighting, iron loss small and the copper loss larger.— 
F. H. C. 


Question No. 827, —Explain clearly, with diagrams if necessary, the 
La Cour system of compounding motor-generators. 

Answer to No. 827 (awarded 7s. 6d.).—Tbe La Cour 
motor-generator, or ‘cascade converter," for transforming 
alternate currents into direct currents, consists of an 
ordinary single, two, or three phase induction motor, direot- 
coupled mechanically to an ordinary direct-current dynamo. 
The rotor winding of the induction motor is also connected 
electrically to the armature winding of the direct-current 
dynamo winding at three, six, nine, or more equidistant 
points by wires carried across between the two machines. 
The rotor of the induction motor is, further, usually fitted 
with three slip-rings for starting purposes, but these are 
short-circuited under normal working conditions. The 
connections are shown diagrammatically in Fig. 1. The 
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alternate-ourrent supply has been taken as a three-phase 
one, and also only three connecting wires are shown 
between the rotor and armature, though it is more usual 
to employ six or nine connections, because thie, as in the 
case of an ordinary rotary converter, reduces the heating of 
the armature. It will be seen that there is no direct connec- 
tion between the alternate-current supply and the direct- 
current output, so that any required voltage ratio between 
the alternate-current aud direct-current sides can be obtained 
by suitably arranging the relative numbers of turns in the 
stator, the rotor, and the direct-current armature. 

This type of converter can be readily started on the 
alternate-current side with no more trouble than that 
involved in starting an ordinary induction motor. The 
alternatiog-current supply is switched on to the stator of 
the induction motor, and the ae resistance between 
the slip-rings is gradually reduced. Instead of cutting all 
thie resistance out, however, and allowing practically 
synchronous speed to be attained, as in the case of an 
induction motor, only sufficient resistance is cut out to 
enable the machine to reach half synchronous speed 
(supposing that both induction motor and dynamo bave 
the same number of poles as is usually the case). This 
half synchronus speed is the normal speed of the set, ‘and 
the direct-carrent dynamo will, therefore, excite itself and 
induce the normal voltages in its armature at this speed. 
The connections between rotor and direct current armature 
are arranged so that at half synchronous speed the voltages 
induced in the direct-current armature are practically equal 
and opposite to the voltages induced between the corre- 

nding points of the rotor winding by the inducing action 
of the stator, so that, if the direct-current machine's excita- 
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tion is correct, only enough current will flow in the rotor 
circuit to keep the set running. 

At this stage the slip-rings can be completely short- 
circuited either by the starting switch or by an internal 
short-circuiting device, and the set will then continue to 
run at exactly half synchronous speed, and the direct-current 
eide can be switched on to the feeders and loaded up. At 
half synchronous speed the alip (or difference batween the 
rotor speed and the speed of the stator rotating field) of the 
induction motor is 50 per cent. of the synchronous speed 
or the ~ of the voltages indaced in the rotor is 50 per 
cent. of the supply ~, whilst the ~ of the voltages induced 
in the direct-current armature (the number of poles being 
the same in both machines) is aleo equal to 50 per cent. of 
the supply ~. The rotor circuit, therefore, contains two 
sets of nearly equal and opposite voltages of the same 
periodicity. As soon asa load is taken from the direct- 
current side, the opposing voltage of the direct-current 
armature is reduced by armature reaction and loss in 
armature resistance, and more current flows from the rotor 
into the armature, the stator of the induction motor at the 
same time taking more current from the line. This 
increased rotor current produces an increased torque in the 
induction motor, and the limit of increase of rotor current 
is reached when this torque is equivalent to half the load 
taken from the direct-current side—the rotor current iteelf 
supplying the other half of thie load by paesing more or 
less directly into the direct-current feeders, after traversing 
little or none of the direct-current armature winding. 
In this way approximately half the power is transmitted 
to the direct-current side mechanically through the spindle, 
and the other haif electromagnetically through the con- 
necting wires between the rotor and the armature. 

It has been assumed above that the excitation of the 
direct-current machine has been adjusted to give equality 
of voltage between rotor and armature. If this is not tbe 
case, the machine will automatically adjust matters just as 
in the case of a synchronous alternating motor under similar 
circumstances — eg, if the dynamo is over-excited, an 
increased current, lagging relatively to the induced voltage 
in the direct-current armature, will flow in the rotor and 
armature circuit (accompanied, of course, by a corresponding 
rise in stator current), and will have such an amount and 
such a phate relation to the induced voltage as to weaken 
the dynamo field to the required amount to restore the 
balance. As this balance between the rotor and direct- 
current armature voltages is regained partly by field 
weakening (through armatare reaction) and partly by 
phase displacement, it is obvious that the dynamo field, 
though reduced from its original over-excited state, is 
still not reduced to ite normal value. The reduction to 
normal value would only occur if field weakening alone 
were employed for restoring the balance. It is on thie 
account that such a converter possesses self-regulating pro- 
perties if the dynamo is compound wound. As the direct- 
current load increases, the series winding on the dynamo 
is made to over-excite the field to a greater and greater 
extent, and so, whilst the phase displacement between the 
alternating supply voltage and current increases, the 
magnetic flux per pole of the dynamo also gradoa!ly rises 
with the load, and the dynamo brush voltage rises corre- 
spondingly. The makers of these machines state that, 
without letting the power factor of the alternating supply 
fall below ‘93 at any load, a rise of direct-current voltage 
of as much as 20 per cent. between no load and fall load can 
be ensured with constant alternating-current supply voltage. 

The chief advantages of such converters may be stated 
as follows: (1) half as many poles required in the induc- 
tion motor as in the case of an ordinary motor-generator 
for the same ~ and speed; (2) independence of the alte - 
nating -current and direot-current voltsges; (3) self. 
regalating power; (4) higher average power factor than 
in the case of the ordinary motor-generator; (5) easy 
starting on the alternatiog-current side; (6) greater 
stability in runniog than in the cess of an ordinary rotary 
converter.—Q. 


[Uther replies to Question No. 827 will be given in our 
next issue.— Ep. E. E.] 
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QUESTIONS AND ANSWERS. . 


1f thou hast knowledge, let others light their candle at it, 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within ten days after the 
question has appeared. The replies should deal concisely 
with the points at issue, and should not exceed about 
one 1 words in length. Discursive answers are apt 
to be discarded, owing to the space they would occupy. 

We would call the attention of those sending in 
answers to the fact that the neatness of any sketches 
(which must be in ink) sent in is considered when markin 
the relative values of these answers. All formals shoul 
be carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. The 
matter must be written on one side only of the paper. 
Questions may be sent at any time. 


QUESTIONS. 


855. Describe a cheap and simple form of electric telegraph for com- 
munication between switch ri» wis engine-room, making use of 
as few wires as possible. —E. A. А, 


856. A certain newspaper printing-machine motor—36 h. p., 500 r.p.m., 
480 volts, six-pole (per set)—has two complete armatures on the 
same shaft and two separate sets of field coils in same magnet 
frame, One set ie wound shunt and the other series. How 
^ da this motor be coupled up to ite starter or controller !— 


ANSWERS, 
Question No, 827.—Explain clearly, with diagrams if necessary, the 
(«Та Cour system of compounding motor-generators, 

Answer to No. 827 (awarded 78. 6d.).—Machines built 
according to the La Cour system are, as far as construc- 
tional details are concerned, very little different from 
induction motor-generators, except that, in addition to the 
ordinary mechanical connection between the motor and the 
generator, there is also an electrical connection. Thus, 
instead of having two practically independent machines 
connected merely by a coupling, we now have a compound 
machine which acts partly as an induction motor-generator 
and partly as a rotary converter. To see how this occurs, 
consider an ordinary three-phase iuduction motor whose 
rotor, R, is mechanically connected by a shaft to the arma- 
ture, A, of a direct-current generator. In the La Cour 
system one side of the rotor winding is connected through 
slip-rings to a starting resiatance, G, in the usual way, but 
the ends on the other side, instead of being short-circuited 


as in an induction motor, are connected to suitable tapping 
points on the direct-current armature, A. When an alter- 
nating current flows in the stator, S, it induces currents in 
the rotor windings whose frequency depends on the slip of 
the rotor relative to the revolving stator field. Thus, if 
w, is the angular velocity of stator field, w, the angular 
velocity of the rotor, and п the frequency of the supply, 


the frequency of the rotor currente is ^1 — "2, n. We may, 


10 
therefore, consider À as the armature of a rotary converter 
supplied with current at this frequency. If the direct- 
current machine is so wound that when used as a 
rotary converter on the same source of supply as the 
induction motor, it would run at the speed at which 
the induction motor would run if there were no 
slip, it is easy to see that the compound machine will 
be 1 and will run at half the normal speed 
of either macbine when running separately off the supply. 


For if the induction motor is running at more than half 
speed, w, is greater than =! 


and, therefore, the frequency 


of the rotor currents is less than > . If the rotary converter 


which is fed by these rotor currents is to keep in synchron- 
iem with its supply, it must run at lees thanhalf its normal 
speed. Thisit is prevented from doing, since it is mechanically 
connected to the rotor of the induction motor, which we 
have assumed to be running at more than half normal 
speed. Similarly, it can be seen that if the speed of the 
induction motor is less than half normal, the synchronous 
epeed of the rotary will be greater than half normal. If 
the combination is running exactly at half speed, however, 


the frequency of the rotor currents is 7 and this is just 


the frequency required to run the rotary converter at half 
speed, so that the arrangement is now stable, 

The compound machine can now be seen to possess the 
following advantages: (1) Since the rotary converter is 
supplied at half the supply frequency, it will run stably 
with a supply frequency of twice that which can be used 
with an ordinary rotary. This would enable the standard 
frequency of 50 to be used both for lighting and traction. 
(2) There is no need for separate tranformers for the rotary, 
since transformation is effected by the induction motor, 
which can be wound for the full line voltage. (3) Fora 
given speed of the induction motor only half the usual 
number of poles are needed in the stator winding, since 
the winding is the same as that for an induction motor of 
double the speed. This means that the diameter of the 
stator can be diminished. (4) It is started up from the 
alternating-current side, and is easier to synchronise than 
an ordinary rotary. 


А С dus bars 


The starting connections can be seen from the accom- 
panying diagram. The stator, S, is directly connected 
through the main switch, M, to the alternating-current 
'bus bars. The rotor, R, is connected on one side through 
alip-rings to the starting resistances, G, and on the other by 
means of a hollow shaft to the proper points on the 
direct-current armature, A. The direct-current side of the 
armature is connected to the direct-current ‘bus bars 
through ewitches, K. The synchronising voltmeter, V, is 
placed across the two leads from the slip-rings. In starting, 
the direct-current side is not touched at all, since the 
machine is self-exciting, and all that is necessary is to close 
the main alternating-current switch, M, and then to adjust 
the speed by means of the resistances, G, until the volt- 
meter, V, reads zero. When this has been done, synchronis- 
ing is effected by suddenly short-circulting the resiatances, G. 
The elip ringe are then short-circuited on the machine and 
the direct-current side paralleled in. When the main 
switch, M, is closed, the ends of the rotor connected to the 
direct-current armature are practically short-circuited, and 
the machine starts up as an induction motor with a resist- 
ance in the rotor. At a certain speed, however, the rotary 
will get into phase with the rotor carrents,and will generate 
Е M.F.'s which will oppose the E M.F.'s in the rotor, and 
the rotor currents will, therefore, be choked down to quite 
a small valae. Since the resistances, G, are non-indactive, 
this means that the voltsge across the slip-rings will be 
very small, and the voltmeter, V, will read nearly zero, 
hence the resistances can be cut out without sbort-circuiting 
the rotor, If they were cut out when the rotary was not 


98 


SUPPLEMENT TO THE ELECTRICAL ENGINEER, DECEMBER 22, 1005. 


in phase, the rotor would be short-circuited at both ends, 
and since it would only be running at half the speed at 
which 1t should run as a pure induction motor, an excessive 
current would be taken by the stator. These machines are 
manufactured in this country by Messrs. Bruces Peebles 
and Co., and have been installed in several sub-stations in 
different parts of the kingdom.—J. R. BEARD. 


Answer to No. 827 (awarded 58.).— The La Cour system 
of motor-generator consists in mechanically coupling an 
asynchronous motor to a rotary converter, the secondary 
winding of the motor being connected to equidistant points 
in the armature winding of the converter. The accom- 
panying figure shows a three-phase star-connected motor, 
A, coupled to a rotary converter, R, which is shown as a 


two-pole armature for clearness’ sake. The secondary or 
rotor winding of the motor is also three-phase star-con- 
nected, each leg having one connection to a slip-ring on 
the motor shaft and the other to a point in the armature 
winding of the converter. The alip-rings are shown at B, 
and have brushes bearing on them which are connected to 
a starting device, S, of the resistance type. On starting 
the motor, all the resistances are placed in circuit with 
the rotor circuit. They are gradually out out as 
speed is gained, and at the final speed they 
are cut out altogether, the points z, y, z forming the 
common star point of the rotor winding. The connections 
a a” а" are led through a hollow shaft from the motor to 
the converter. If, as is usually the case, the rotary con- 
verter and induction motor have the same number of poles, 
then the stable condition of running holds when the rotors 
revolve with half the speed of the primary rotating poles 
of the motor—i.«, the motor revolves at half the speed it 
would ran at normally if disconnected from the con- 
verter. Hence, if the primary circuit is 50 ~, the 
secondary circuit will be 25 ~, and the converter 
will receive current at the latter periodicity, which is 
more advantageous on account of sparking and heating 
with the higher frequency. To show that this is so, 
let R, =the synchronous speed of the motor in revolutions 
per minute, and pi = number of poles in the motor. Let 
R, =the revolutions per minute of the set at any time, and 
p,=the number of poles in the rotary converter. In order 
that the rotary may run in synchronism with the current 
supplied from the secondary of the motor, it is necessary 
that (В, - E) p, = B, р, (a) 
and since р, =p, by assumption, 

Е,=2 R, or В„={ Ri. 
If p, be different from р, R, will be a different fraction of 
R,. A three-phase rotor is always used in this system, but 
it is obvious that the primary circuit may have any number 
of phases so long as a rotating field is produced in the 
motor.—R. D. A. 


Answer to No. 827 (awarded 58.).— The La Cour motor 
converter 1s essentially a synchronous motor direct-coupled 
бо a rotary converter mechanically, the secondary winding 
of tbe motor coupled electrically in series to the armature 
winding of the converter. Or it may be called an induction 
motor direct-coupled to a direct-current generator, the rotor 
windings being in series with the direct-current armature. 
Reference to the diagram below will reconcile the two 
statements when the action of the set 16 seen. Keeping to 
the first definition, if the motor and converter have an 


equal number of poles, the speed of rotation corresponding 
to half the frequency of the impressed supply, a field is 
induced by the supply in the motor rotor, and this field 
rotates relatively to the rotor in the above proportion. 
Hence an E.M.F. of half the supply frequency is induced 
in the rotor windings, causing a current in the converter 
armature, which in turn sets up a rotating field relatively 
at the same speed as the shaft. The converter armature is 
connected to the rotor во that this field rota'es in the 
opposite direction to the sbaft, and is thus motionless, 
being at the same speed, hence the machine works as a 
synchronous motor. Half the impressed energy is thus 
converted into mechanical energy and transmitted to the 
converter, the other half retained as electrical energy and 
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given to the converter armature through the rotor. If the 
motor and converter poles differ in number, the rotation 
speed ratio to that of the impressed frequency would be 
that of the number of poles of the motor to the sum of 
the number of poles of motor and converter. The motor 
thus worke as transformer and motor, the converter as 
rotary converter and direct-current generator. To start 
the set from the alternating-current end, only three of the 
phase windinge of the rotor are used, these three being 
connected through slip-rings and а non-inductive resistance 
to a neutral point. The supply is taken direct to the 
stator, and the action is that of an induction motor; the 
resistance is gradually cut out as the speed increases. The 
converter is on open circuit, the phase windinge, other than 
the three above, being connected to the winding as shown. 
When the machine is running synchronously, as seen by 
the voltmeter needle, the rings are short-circuited by means 
of a handle on the machine, thus connecting all the rotor 
phase windings. Starting on the direct-current side is, of 
course, permissible, and if a supply exists, the machine is 
ag up to speed and synchronised in the usual way.— 

S. E. T. 

Question No. 828. —Is there any formula giving for a maguetio blow-out 
the connection between sparking distance, voltages of supply, 
current to be broken, distances of the pole-pieces, and number of 
empere-turns on blow. out coils? 

Answer to No. 828 (awarded 108.).— There is not, as far 
as I know, any well-known formula connecting the various 
data mentioned in the question. Makers usually have to 
rely on their previous experience and their own experi- 
mente when designing the blow-out magnets. The chief 
aim, however, is to obtain as powerful a magnetic field as 
possible without maklng the magnets an undue sizo or 
expending more than a reasonable amount of power in their 
windings. For such a formula to be of any practical use, 
it must of necessity be of the empirical variety, derived 
from experimental data. The necessary experiments should 
present no very serious difficulties, although such things ав 
shape and material of contacts and atmospheric conditions 
are likely to produce serious disturbing effeots. The 
deduction of a formula from theoretical considera- 
tions is a matter of little difficulty, but, as the 
following investigation will show, such a formula is of little 
use, as it necessitates the employment of some uncertain 
physical constants. The total flax, N, due to the magnets 
can be easily calculated from the following formula : 


N- ampere-turns on magneta 
TUUM oe) 
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energy, but matter could not attain motion unless 
it was subjected to a force, and since, if we regaid 
as existing in the universe matter and ether, which 
can be regarded as a perfect fluid in which matter 
resides, it must be an etheric force which causes matter to 
attain a motion and so manifest energy, just asa ship will 
attain motion when subjected to the sea waves from wh'ch 
it takes it energy. Now suppose we regard each atom of 
matter as being built up of primitive or primordial atoms 
in motion, the number and amount of motion varying in 
different substances, that is, if a substance, say, air, possesses 
a larger volume than a metal of the same weight, then 
the atomic energy or motion of the air per unit is much 
greater. Ora greater amount of force would be required 
to force an atom of air along any fixed path than would be 
required to force an atom of the metal. 


where /= length of air-path ; 
А — area of air path (area of pole face; 
length of iron path; 
A, =section of iron ; 
„= permeability of iron ; 
v= leakage coefficient. 


For every voltage there is (keeping other conditions the 
same) a definite length of gap, /,, which the aro will just 
bridge. This length will depend on many conditions, and 
mns be found experimentally for those particular con- 

tions. 

On opening the circuit an arc is formed, and, due to the 
resistance (both ohmio and back E.M.F. of volatilisation), 
the current is reduced to a certain more or less definite but 


V+Cr 
unkn al = = 
own value GV C, 
where V = voltage of supply ; 
C = current broken; 
r = resistance of arc. 


Then considering the arc as a flexible conductor in a 
magnetic field it will be acted on by a certain deflecting 
force at right angles to its length ; this force will be equal to 


CIN 
. A x 11,503,000 


Due to this force, the arc will be deflected, and, there- 
fore, lengthened & certain amount, but in general will be 
maintained in equilibrlum under the action of the deflecting 
force and the tension along the arc. If, however, the new 
length be greater than that found for the given voltage, /,, 
the component of the tension will not be sufficient to 
balance the deflecting force, and the arc will be blown out. 
It must be remembered, however, that the deflecting force 
in the new position is not that given by the formula above, 
for, owing to the lengthening of the aro, its ohmic resistance 
has been increased and the current, therefore, reduced. 
The effective length, however, still remains the same, I, 
although the actual length, /,,, and the shape of the arc has 
altered. So that in the new position we have 


Now, itis obvious that if a certain number of primordial 
atoms Sr motion by revolving round some centre 
contribute to the atomic value of a subatance, that if one 
or more be added or withdrawn from such an atom that its 
force or momentum is bound to vary accordingly, and this 
will naturally affect the other atoms in its neighbourhood. 
Now, an attempt will be made to depict an electric charge 
by the preceding principles. Suppose we take again our 
two spheres, А and B, situated in air, and for simplicity 
sake we regard each atom of air as being built up of three 
primordial atoms and each atom of metal of five, revolving 


СМ _ : in a circle which is shown as the limits of each atom (Fig. 1), 
A 11 303,000 =2 T ain a (component of tension), and we now cause an etheric force to operate between the 


spheres by the medium of a wire, C, and an influence 
machine, D, then if such a force be caused in a direction as 
shown by the arrow, there will be a tendency for one 
or more primordial atoms to leave sphere A and move 
into sphere B; and Fig. 2 depicts a condition when 


where a- angle that the arc makes at the ends with the 

straight line joining the contacts. The angle a in the 

limiting cate can be obtained from the fact that 
1/1, = cos б. 

The formula involves a knowledge of three quantities 
which may vary enormously under different conditions— 
i e., B. E. M. F. of volatilisation, ohmic resistance of arc, tension 
in arc—and would, therefore, have to be specially deter- 
mined for any particular case. We thus see that in any 
case experimental work is necessary. It does not require 
much consideration to see that it would be far more 
expeditious and convenient, instead of determining these 
awkward physical quantities, to obtain a direct relation 
between the actual quantities by obtaining a series of 
observations connecting them, and fitting an empirical 
formula to them.—B. Sc. 

Question No, 829.—When a conductor is charged with electricity, the 
whole charge resides on the surface of the conductor; when, 
however, the conductor is carrying a current, the whole oroes. 
section of the material is in use. How cau these two commonly 
accepted facts be reconciled ! 

Best Answer to No. 829 (awarded 10s ).—To answer such 
& question as this in the space at disposal necessitates that 
a brief explanation can only be given, and due allowance 
must be made if a kind of mist seems to obscure some 
portions. If we take two common metal spheres and place 
them in the air, we koow for certain that the forces that 
are within them, and the forces possessed by the air which 
surrounds them, ere as near equilibrium as possible; by 
ordinary measurement there cannot be detected any differ- 
ence. But we know that their essential properties differ, 
for when they are subjected to a similar force they each 
differ fundamentally in their reactions—that ir, manifes* a 
greater or less degree of energy. Now, when matter is in 
wotion we say that guch а hody possesses momentum or 


an etheric force of sufficient strength is being created 
as to cause each atom in B to ess one more primordial 
atom than in A. Now, it is A де that if the atoms in the 
spheres and the air were in equilibrium before the etherio 
force was applied that they cannot be now, since the energy 
possessed by the atoms forming the air resist their passages 
from whence they were subtracted from sphere A. Since 
the atoms in sphere B resist the intrusion of the primordial 
atoms from A caused by the etheric force, and since the 
air resists their passage again to sphere A, there must 
obviously be a stress in the air surrounding the sphere 
and between the spheres, positive round one and negative 
round the other, and is the most intense along a line F; 
and there will be a constant tendency on the part of this 


atregs to force these primordial atoms across this space F, 
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and the greater the etheric force applied the greater will be 
the number of primordial atoms in B (and the less in A), 
and the greater will be the stress in the air and along the 
line, F, until such times as the atomic energies possessed 
by the air of resisting the passage of the primordial atoms 
across the space, F, to sphere, A, is overcome by the stress, 
whence an electric spark, and a resulting endeavour to 
restore equilibrium. 

Now, the wire connected in circuit with the spheres, and 
which was the medium by which they were charged, obviously 
has some of the primordial atoms disturbed when the 
organised etheric force is applied, and the number and rate 
at which they flow will be the current. Provided the 
metal forming the conductor is more or less homogeneous— 
whicb, of course, determines that its atomic properties are 
fairly uniform—then an organised force in a given direation 
must cause an organised movement of primordial atoma ia 
a given direction. Fig. 5А depicts a conductor, each atom 
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being made up of five primordial atoms in equilibrium 
with the surrounding mediam—air. Fig. 5B depicts the 
same conductor subjected to an organised etheric force in a 
direction shown by the arrow at some point A which 
causes from the moment it is applied one or more 
primordial atoms to leave each of the atoms and move in 
the same direction, so that there will be an excess of these 
primordial atoms at one end, B, and a deficiency at the 
other end, C. Now, just as the atoms in the sphere B 
(Fig. 2) resisted the intrusion of primordial atoms, so do 
the atoms at the end B of this conductor, and so we have 
a positive stress on the air to the right of A to B and 
a negative stress to the left of A to C. If we aub. 
atituted for the air a much better conductor than the 
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air—say a copper wire—between the points B and С, 
we would evidently relieve the stress on the air, and 
these primordial atoms would instantly flow through 
it from B to C, because the atomic resistance to the 
transference of primordial atoms is much less in the 
copper than in the air. We see, then, that a condactor 
cannot have a charge unless we create an etheric force 
which causes the flow of primordial atoms, which is current, 
and when surrounded by a medium (air) we will have 
resulting a positive stress at one end and a negative stress 
at the other; but this organised stress is entirely due to 
the resistance offered by the atoms to the organised intrusion 
of those primordial atoms forming the current, combined 
with the resistance of the air to their passage from whence 
they atarted. If a number of spheres of some hard sub- 
atance be placed in a cylinder of some flexible material, 
and a uniform pressure or atress applied to each one, from 
the moment this stress was applied there would Ъз a 
gradual organised movement of the spheres until the stress 
applied equalled the stress in the cylinder, and is analogous 
to a uniform etheric stress causing an organised flow of 
primordial atoms, until the etheric stress applied equalled 
the etheric stress in the surrounding medium—air. There- 
fore the flow of current is independent, as regards its 
organisation, of the resaltant stress on the surrounding 
medium, and the necessity that because this stress is 
manifested on the outside of a conductor it should flow 
only on the outside.—JAMES W. TUNSTALL. 
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Answer to No. 829 (awarded 7s. 6d.).—The latest theories 
of electricity regard electrical disturbances аз elastic 
reactions in the ether. The exact nature of the ether is 
at present only a matter of conjecture, but for our purpose 
we may regard it as an elastic, jelly-like substance, con- 
taining imprisoned in numerous cavities and interstices an 
incompressible flaid—electricity. The abuve description is 
only an analogy, for bodies can move through ether, and 
electricity is not necessarily a fluid, although it obeys fluid 
laws. Charging a conductor with static electricity corre- 
sponds to pumping some of this fluid from one cavity to 
another. Evidently, since the walls of the cavities are 
elastic, such a transference is quite feasible. The magnitude 
of the charge corresponds to the change in quantity of the 
flaid, and a moment’s consideration will show that the 
increase or decrease in the amount of fluid present resides 
at the surface of the cavity. This explains why charges of 


 Btatical electricity reside at the surface of the conductor. 


Now, consider the case of a conductor carrying current. 
The conductor we regard as & hole through the jelly into 
which the entangled fluid in the neighbourhood soaks. 
Once in the hole it can respond to the difference of pressure 
imposed by the generator, and hence flows along the duct. 
Since the flaid (electricity) will continue to soak in until 
the hole is completely filled, it is evident that the whole 
area of the canal or duct will now be utilised. From this it 
will be seen that the complete section of the conductor is in 
use when carrying a current. The resistance of the con- 
5 corresponds to a sponge-like path instead of a clear 

ole. 

The following example will, perhaps, make the applica- 
tion of this theory clearer: In the case of a long cable, 
some time is taken to transmit signals by electricity, due 
to the capacity of the cable. This may be explained as 
follows: the electric fluid soaking in from the ether fills 
the duct, and then, owing to the elasticity of the sides of 
the path, fluid continues to flow in, distending the sides 
slightly. Until this stretching is complete the difference 
of pressure dees not come into play, hence the time 
required for the transmission of the electricity. The dis- 
tension of the sides of the duct is, as explained above, a 
charge of statical electricity.—T. J. M. 


Answer to No. 829 (awarded 5s.).—Cannot these two 
apparently opposed facts be explained in terms of the 
fandamental and commonly accepted principles of electric 
action—viz : (1) A condactor is a body which yields (elee- 
trically) to electric pressure— i e, if a potential difference is 
originated between any two points in it, the pressure is 
immediately transmitted in every direction until it equalises 
itself, the action in this respect being exactly analogous to 
that of ordinary fluid pressure. A conductor is an (eled- 
trioally) yieldable body. (2) A dielectric is one which does 
not yield (electrically) to electric preasure : consequently 
potential differences can be maintained from point to point 
in it. It is an (electrically) yieldable body. 

Sappose now that a charge of electricity is introdueed at 
some point within a solid condactor, thereby originating a 
rise of potential at the point. In accordance with (1) this 
pressure will be transmitted in every direction through the 
substance of the condactor until equilibriam is attained— 
i e, the whole cross-section of the conductor will be utilised 
in the process (passage of current). In the next place, this 
transmission of pressure will travel outwards until it reaches 
a non-yieldable material—the surface of a dielectric, e g., 
air. 

The pressure within the conductor will now be higher 
than it originally was, bat being everywhere the same there 
will be no electric force within 1t, and hence no free charge. 
But immediately we pass from the conductor we step into 
a region where the electric pressure falls off from point to 
point. Now it is only through this difference of pressure 
that the electric force manifests itself, hence when equilib- 
rlum is once attained (а static charge produced), it is 
observable only in and on the boundary of the dielectric— 
i e., on the surface of the conductor.— G. B. 


[Uther replies to Question No. 829 will be given in our 
next issue.— Ep. Z. E.] 
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QUESTIONS AND ANSWERS. 


M thou hast knowledge, let others light their candle at it, 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
fwe shillings for every other answer we print. The answers 
to any questions should be sent within ten days after the 
question has appeared. The replies should deal concisely 
with the points at issue, and should not exceed about 
one thousand words in length. Discursive answers are apt 
to be discarded, owing to the space they would occupy. 

We would call the attention of those sending in 
answers to the fact that the neatness of any sketches 
(which must be in ink) sent in is considered when markin 
the relative values of these answers. All formule shoul 
be carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. The 
matter must be written on one side only of the paper. 
Questions may be sent at any time. 


ANSWERS, 


Question No, 829.—When a conductor is charged with electricity, the 
whole charge resides on the surface of the conductor; when, 
however, the conductor is get des в current, the whole cross- 
section of the material is in use. How can these two commonly 
accepted facts be reconciled ? 

Answer to No, 829 (awarded 78. 6d.).—We may very 
conveniently divide the study of electricity into four 
distinct portions. In the first portion we consider electricity 
at rest, or static electricity, in which we study the stresses 
gad strains and other allied phenomena produced in the 

electric which is surrounding a charged body. In the 
second part we consider electricity in locomotion—.c,, 
translation as opposed to rotation or oscillation. In this 
branch of the subject we study the phenomena set up in 
metallic conductors, in electrolytes, and in dielectric media 
by the passage of electricity through them. In the third 
branch we discuss electricity in rotation, whirling, or 
vortex motion, and stresses and strain produced by these 
motions. This branch is commonly called magnetism. 

And in the fourth and last portion we consider electricity 

in vibration, commonly called light. It will thus be seen 

that the phenomena mentioned in the query belong to two 
diferent branches of the subject, and, therefore, there is 
some a priori reason why the effects noted should be 

different, for, considering the hydraulic analogy, there is a 

considerable difference between the laws relating to water 

in motion compared with those relating to water at rest. 

In order to underatand why in one case the electricity 
appears to reside entirely on the surface of the conductor, 
while in the other it appears to spread over the whole area, 
we muat obtain some sort of theory as to the nature of 
electricity and what constitutes a static charge and what 
constitutes an olectric current. Fluid theories were put 
forward during the last century, but a few years ago there 
was a reaction against them, and a tendency to deny the 
material nature of electricity and assert its position as 
a form of energy was prevalent. No doubt there was some 
excuse for this idea, owing to possible analogies to sound, 
heat, light, etc. Whatever electricity may prove to be 
(possibly some form of matter), one thing is certain, and 
that is, it is not a form of energy. Now, this statement 
must not be misunderstood, for it is quite true that elec- 
tricity under pressure or in motion represents energy, but 
the same thing applies to water, and no one would call 
water & form of energy, although, no doubt, it does contain 
considerable quantities of energy associated, and with its 
atoms are material particles. 

Again, another argument which points toward a material 
conception of electricity is that electricity із never created 
or destroyed, but simply moved from one place to another, 


or strained, like matter. It із а matter of common know- 
ledge that it is impossible to obtain a positive charge with- 
out generating an equal negative charge, which is equivalent 
to saying that the total algebraic quantity of electricity 
produced is equal to zero, or that electricity is merely 
shifted from one body to another. We thus see that elec- 
tricity is comparable to matter, and, indeed, we may go a 
little further, and show that it is comparable with a 
perfectly incompressible flaid— that is to say, it follows 
the same laws, This is demonstrated by two classical 
experiments, one being the experimental proof that the 
charge resides on the surface by means of the sphere with 
removable outer coating usually attributed to Blot, and the 
other Faraday's insulated metailic room experiment. The 
first of these experiments has been carefally repeated by 
many notable experimentere using a delicate Kelvin 
electrometer instead of the rough gold-leaf electroscope, 
and they have obtained conclusive evidence that the charge, 
whatever it may be, resides on the outer or may be just 
outside the surface in the dielectric. That it only extends 
to less than the depth of a few molecules is shown by an 
wm rius due to Prof. Boys, who found that one soap 
bubble was entirely screened by another bubble blown 
outside it. 

If an attempt is made to introduce some electricity 
inside a conductor, thie disappears, and an equal quantit 
appears outside. Compare this phenomenon to ite hydraulic 
analogue, and the resemblance of electricity to an all 
permeating incompressible fluid becomes apparent. If by 
suitable means a quantity of water is introduced into a 
closed vessel already full of water, then, assuming water to 
be incompressible (which it is not) an equal quantity of 
water will be forced through the bounding walls to make 
room for that which is introduced. "The water introduced 
loses it individuality, while that forced out is distinct from 
the rest. Work is done in both cases; in the electrical 
case this energy is converted into strain energy in the 
surrounding dielectric, and is due to electricity being under 
pressure, and constitutes what we call an electrostatic 
charge. In Faraday’s experiment he built an insulated 
metallic room large enough for him to get inside, and in 
there he performed all sorts of electrical experiments, 
drawing long sparks from electrical machines, etc., without 
permanently affecting a delicate electroscope attached to 
the room outside. We may again compare them with an 
hydraulic experiment ; however fast we may work a pump 
entirely enclosed in a closed vessel full of water, no water 
would be forced in or out. We thus see that the theory 
that electricity is something resembling matter in the form 
of an incompressible fluid which permeates all space and 
entirely fills it, explains why the charge appears to reside 
at the surface. | 

Now, proceeding to the second case, Here we have elec- 
tricity in motion, and the question naturally arises, How 
is it transmitted? Does it pass through or between the 
molecules, or is it handed on from molecule to molecule ? 
The latter explanation seems the most likely, for, according 
to the kinetic theory of matter, the molecules in a solid 
have a vibratory movement about a fixed point. If, then, 
one molecule receives a charge, it will in a very short time 
share it with its neighbours, owing to collisions between 
them, while those receiving the charges will part with them 
in a similar manner. If the first molecule receives a second 
charge immediately after losing the first, it will pass this on 
in the eame manner, and an electric current will result. 
Now, remembering that what we call a charge of electricity 
is the strain produced in the dielectric produced by elec- 
tricity under pressure, the current is then merely the 
setting up and almost simultaneous breaking down of the 
strain in the dielectric surrounding the molecule. As all 
the molecules bar those very near the surface are similarly 
situated with regard to those in its immediate neighbour- 
hood, there is every reason to sappose that they will all 
share about equally in the charging and discharging process, 
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and, therefore, the whole area will be requisitioned to 
transmit the electrielty. For developments and a full 
discussion of the difficulties surrounding this theory which 
identifies electricity with the ether, the reader should 
consult Sir Oliver Lodge’s book on Recent Views on 
Electricity."—B.Soc. 


Answer to No. 829 (awarded 5s.).—The chief points to 
be remembered when comparing an electrostatic charge 
with current flowing through the section of a conductor are 
briefly as follows : 

1. Since the static charge ie electricity at rest, the material 
of the charged body does not affect the behaviour of the 
charge. If a sphere із to be charged, it makes no difference 
whether it be of copper, iron, or wood covered with tinfoil. 
The charge resides on the outside by reason of the influence 
of the surrounding dielectric, which is the regulating factor. 
The potentials met with in electrostatic work are usually 
incomparably higher than those in ordinary direct or 
alternating current practice—c.g., a ball of metal beaten 
with fur may readily obtain a potential of 50,000 volte—a 
good plate machine 200,000. Of course, the'current values 
are correspondingly minute, but it will be clear that these 
pressures set up a strain between the charged surface and 
the nearest body of lower potential, which depends on the 
medium between the two bodies. The dielectric serves as 
insulator, but also transmits the strain, which causes a 
discharge if sufficiently increased. 

2. Considering the conductor carrying a current, we 
know that the specific resistance of the conductor (the 
nature of the material) is an all-important factor in deter- 
mining the current value. The potential employed, how- 
ever, is probably so low compared with that of the static 
charge that the strain on the dielectric becomes negligible, 
whilst substances which act as conductors in static work, 
like wood, become efficient insulators. If a direct Е M. F. 
be applied, a flow of current takes place through the con- 
ductor from positive to negative poles. The resistance of 
the conductor determines the current strength, and the 
current is distributed throughout the cross-section of the 
conduetor with equal density in every part. In the case 
of an alternating circuit there is an unequal distribution in 
the conductor, the density increasing outwardly from the 
centre of a circular conductor; but this is due to the effect 
of mutual inductance in the conductor, and not to the 
surrounding dielectric. A static discharge is, of course, a 
minute current, but so infinitesimal that the idea of current 
mare E the point of discharge is not worth consideration. 


Question No. 850. —4A dynamo is to sappl u^ and also charge a 
secondary 50-volt battery of six cells. hen dynamo is not 
working, the battery will feed the lampe. Describe a fool - proof 
arrangement so that, whether dynamo or battery feeds the lus 8, 
a V.M. and an A.M. should always remain in circuit, Also 
arrange that three or more cells may be thrown into the circuit as 
required, 

Answer to No. 830 (awarded 78. 6d.).—Before answering 
this question I think it would be advisable to point out the 
mistake in the second line—viz., “а secondary 50-volt 
battery of siz cells.” This is certainly meant for twenty-six 
cells, which {s the number generally used on a 50-volt 
installation. Fig. 1 shows the connections for a small 
private generating installation. Here Dy is the main 
dynamo, Y its field coil. DP S and DP F are double- 
pole switch and double-pole fuse respectively. В B repre- 
sents the battery. Those at the left-hand end are con- 
nected to multiple-way charge and discharge switches, 
C and D, the former being joined up with one pole of the 
dynamo, and the latter with one of the mains running to 
the lamps, L L. A is au ammeter permanently con- 
nected on one side with the dynamo, and on the other 
with the service main and through a two-way switch, 
T S, with the right-hand end of the battery. When 
the switch is on the bottom contact, A indicates the 
current from the dynamo, while if it be on the top contact, 
A shows the current passing to the lamps. The ''two- 
ways" or "contacts" should be placed close together, so 
that the battery circuit shall not be broken when moving 
the contact finger from one to the other. The voltmeter, 
V,is permanently connected to the ammeter end of the 


disckarge side of the circuit. In the first case it indicates 
the voltage of the dynamo, and in the second the vol 

of the battery. As one or more of the celis on the lelt- 
hand side may not be used during discharge, they will not 
require so much charging as the others; therefore, they 
can be out out of circuit by the switch, C. A is an 
automatic switch, which closes the circuit when the dynamo 
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voltage rises sufficiently above that of the battery, and 
breaks 1t if from any cause the generator voltage should fall 
below that of the battery. The two switches, C and D, 
should be special batter regulating switches, so as to 
prevent short-circuiting the cell between the two contacts 
when moving the contact arm. 

Fig. 2 shows & form of switch that may be used. Fixed 
on the side of the main contact, but insulated therefrom, is 
a small auxiliary contact, A, electrically connected to the 
main contact by a short wire, W, of high resistance. The 
distance between the contacts, C C, is such that in moving 
the switch arm from one to the other the circuit is never 
actually broken, the cell between the two adjacent contacts 
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being momentarily shorted through the wire, W. The 
main contact must also be small enough so as not to bridge 
two adjacent contacts. —Р. S. 


Answer to No. 830 (awarded 78. 6d.).— Ib is an easy 
matter to arrange for an ammeter to be always in circuit 
with the lamps and a voltmeter to be across the terminals 
of the circuit. The necessary arrangement is shown 11 
Fig. 1, and is quite fool - proof” as far as it goo (full 
lines only) Ae, however, the installation is evidently to 
be in unskilled hands a few further precautions are 
necessary, and in any case ib is essential to the efficient 


circuit, and through a two-way switch with the charge and | working of the battery that the charging and discharging 
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currents should be known. Fig. 2 is the diagram of con- 
nections for a board which would be suitable for the 
purpose; it is not arranged for battery and dynamo to run 
in parallel on the load, but should this be required at any 
time there will be no difficulty in providing for it without 
any radical alterations, as explained below. The six sets 
of cells, which consist of 28 cells in series, each forming a 


Fia. 1. 


separate battery, are connected through switch fuses to a 
common bus bar at the + end; at the — end four 
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easy removal when required. All the bare copper in 
battery-room should be protected by a coat of acid-proof 
paint. In series with the regulating switch and — battery 
switch is an ampere-hour charge and discharge meter, which 
ів a very important adjanct to the battery. The switch 
on the left consists of three sets of contacts with only 
one blade, which may be used in any of the three sets. 
The arrangement of ammeters shown ensures that the 
currentis always indicated on one ammeter only, and in 
conjunction with the three-way switch, which should be 
marked as shown, it is extremely easy to follow whatever 
ia going on. The dynamo is protected by means of a 
maximum and reverse current circuit breaker on one pole 
and a knife switch on the other. This knife switch is 
shown in Fig. 3, and has two sets of auxillary contacts 
which operate the voltmeter, so that when machine is not 
running the battery volts are indicated, and when the 
machine is about to be switched in the machine volts 
are indicated. The voltmeter connections can be easil 

followed in Fig. 2, and it will be seen that a be 

is also connected up. This bell acts as a reminder to 
look after the machine volts when running up, and 
continues ringing until switch is moved over. When 
machine is switched out, the bell will again ring until 
switched over to the other circuit. This ensures that the 
bell will always ring before machine is switched in. 


cells are connected in parallel to a regulating switch, 
having an advance arm insulated from the main arm at 
the lower end, and connected to it at the top end by a 
low resistance. This arrangement prevents the cells being 
* short-circuited by the arm when passing from one contact 


to another. 
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It would, of course, be possible to connect the regulating 
cells in such a manner that the — end of any battery could 
be cat off from the board, but that would be an expensive 
and complicated arrangement. The best connections may 
be made by means of four copper rods running to the 
regulating switch contacts, with T's to the regulating cells, 
as indicated in the diagram, The T’s should be capable of 


(9) —— 

Ji. . 

AZ 
Fic. 3. 


— IN 
AL 


Now, as to operating this board. Any number of 
batterles may be used, but it would be advisable to use 
the same number always, keeping those out of use fully 
charged up and disconnected both ends. The currents 
flowing ir. each battery circuit ought to be known, and for this 
purpose shunts may be fixed in each circuit to a system of 
plugs leading to a. common ammeter. To avoid any chance 
of confusion, this ammeter should be distinctly marked. 
When switching on the dynamo to battery or lamps, care 
must be taken that machine voltage is equal to battery voltage 
or voltage necessary for lamps, as the case may be, or a 
sudden rush of current or burst lamps may result. Similar 
precautions should be taken before switching battery on 
to lights. No provision is made for changing over from 
dynamo to battery without extioguishing lights, as this 
means additional complications with both ammeter and 
voltmeter switches, which would render the arrangement 
less fool-proof. Probably, however, the battery will be 
charged up and changed over before dark, and іп any case 
the inconvenience is momentary. If, however, it is necos- 
sary to run battery and dynamo in parallel on the load in 
an emergency, this can be effected by connecting the 
terminals, D L, with a plug, the switch being in position 
shown connecting B L Should it be necessary to run 
battery and dynamo in parallel as a rule, and also to change 
over without extinguishing lights, the writer would strongly 
advocate a board built upon the principle of Fig. 1, includ- 
ing dotted lines, and the er gagement of an intelligent man 
to look after it. The probability is that he would be a 
good investment in any case. —D. M H. 97. 


Answer to No. 850 (awarded 5s) —The following is a 
description of an installation which I have no doubt will 
entirely sult K C. N.a” requirements. I have installed 
systems similar to this and have found tbem in all cases to 
be reliable and to give complete satisfaction, and I may 
here state that they have usually been left in the hands of 
an unekilled workman, thus showing the extent tq which 
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ri are “fool-proof.” The general lay out of the system 
will be easily followed from the diagram of connections. 
G is a shunt-wound generator capable of generating from 
50 to 70 volts and the required amperage. If the generator 
is required to supply sufficient current for the whole of the 
lights at one time, which is usually the case, then the 
output will have to be sufficient for this purpose, but if 
the battery is discharged during the peak of the 
load,” a dynamo of less output may be installed and 
the battery may be charged during the hours of 
practically no discharge. The reason why the generator 
ought to give an EM.F. of 75 volta is this: when 
the battery is fully charged, the E.M.F. of each cell will 
rise to approximately 2°7 volts, depending upon the rate of 
charge, therefore 26 x 2'7 = 70 volte, which is the E M.F. 
required to overcome the back E.M.F. of the battery. 
Е, is the shunt field and F, the field resistance in series 
with the shunt field. If the speed of the dynamo can be 
altered by means of a sensitive governor on the prime 
mover, the field resistance may be discarded, but it is 
advisable in most cases to run the dynamo at a constant 
speed and vary the voltage by means of the field resistance 
AS ia a Neville's patent automatic switch. R S is a regulat- 
ing switch. It consists of brass bars, B, suitably mounted 
on a marble or slate base, and to which are connected 
cables leading from certain cells in the battery. Movable 
arms, A Al, can be so adjusted as to make contact 
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wlth any one bar, and, therefore, with any particular 
cell in the battery with which these bars are con- 
nected. The function of this switch is to be able to 
supply the lamps with current at a proper voltage at 
the same time that the battery is being charged, or to 
proportion the discharge current between the dynamo 
and the battery by means of the movable arme, A and AI. 
As I stated before, the E.M.F. of each cell when fally 
charged will be about 2'7 volte, therefore the numb:r of 
cella required in the battery to give 50 volts to the lamps, 
assuming them to be 50-volt lamps, will be 50 2˙7 —19 
cells. The bottom bar of the regulating switch will, there- 
fore, have to be connected to the nineteenth cell in the 
battery, and the discharge movable arm, A, adjasted so as 
to make contact with this bottom bar. When the battery 
is taken off charge, the nee will gradually decrease. It 
will be necessary to increase it. The point to be now con- 
sidered is how many cells are to be putin. To obtain an 
almost imperceptible increase of light from the lamps, due 
to the increase of voltage when cells are put in ciroult, 
connections ought to be made to each of the remaining celle, 
but this would require an elaborate and expensive regulating 
switch in proportion to the size of the installation. Con- 
nections to cells 19, 21, 25, 25, 26 would be very suitable in 
this case. It is well known that the top cells or those at 
the positive end of a battery always get fully charged 
before those at the negative end. If these cells were left 
in circuit they would cause a waste of energy, but by means 
of the regalating arm, A,, these cells when fully charged 
can be cut out of circuit. The discharge ammeter, Ad, is 
permanently connected in circuit, as indicated in the 
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diagram. It is also advisable to have an ammeter in the 
machine circuit and also a voltmeter, so as to be able to see 
exactly what load is on the machine. Only one voltmeter 
is necessary for indicating the dynamo and line voltage if 
a throw-over switch is provided and connected acco 

to the diagram. The method of placing the machine on 
load is as follows: The dynamo is run up to speed and tbe 
negative machine switch is closed. If the voltage of the 
machine is high enough to overcome the battery E. M. F., 
the automatic switch will close the circuit. If not, the 
voltage may be increased, either by increasing the speed 
or decreasing the field resistance, until the switch auto- 
matically closes. It will be seen that if from any cause 
the driving power fails, the automatic switch will auto- 
matically break the armature circuit, and thus prevent any 
possible damage to the dynamo. | 

A less elaborate and less expensive switch may be 
substituted for this automatic switch, but a switch working 
automatically I strongly advise to be putin the machine 
circuit, as it almost totally prevents any damage being done 
to the dynamo. Of course, fuses ought also to be put in 
vhe circuits where required. 

There is one point ia the running of an installation 
similar to this which I wish to particularly emphasise, and 
that ів to run the generator during the “ peak of the load.” 
Not only does this give a higher efficiency (units consumed 
by lights + units generated), but greatly reduces the cost 
of maintenance and renewal of the battery, which is no 
small item in a private installation. Where the driving 
power is water, and obtained at little or no cost, the question 
of efficiency need scarcely be considered. 

There is an alternative arrangement, in which the 
regulating cells are placed in the centre or some other con- 
venient point of the battery. This arrangement necessitates 
either the disconnection of the lamps from the battery and 
machine when charging, or the addition of a booster” to 
the installation previously described. In a very large ' 
installation, say of 250 cells, this arrangement is perhaps 
the better, but in the case of a comparatively small installa- 
tlon of 26 cells is impracticable, and need not be further 
conetidered.— JOHN J. RICHARDSON. 


Electrical Refase-Loading Plant —In Germany, 
municipalities are on guard to prevent anything taking 
place within the city limits which will in any way die- 
comfort the inhabitants or lead to insanitary condition», 
and in Berlio, to cite a recent example, the company deal- 
ing with the conveyance of refuse from houses are obliged 
to provide special means of avoiding the production 
of dust in connection with the loading. Accordingly 
loading stations were erected in different parts of the city, 
and that of the Silesian Railway Company is described in 
the Western Eleciriciun. A horse-drawn wagon enters a 
hoisting cage which is suspended from wire ropes, the 
doors of the latter being locked and the cage lifted by 
means of electric motors and conveyed laterally above a 
large chamber, where itis stopped. Next, a lever mechanism 
is actuated, the traps open, and the whole of the refute 
contained in the bin drops into a railroad car situated 
underneath. The chamber is kept locked on all sides 
daring the operation, and no dust is allowed to escape. 
The discharge requires very few minutes, after which the 
hoisting wagon will return the same way, the empty wagon 
being removed while the second cage is raised on the other 
side of the chamber. After having thus filled the railroad 
car with the refuse, it is safely covered, and conveyed by 
means of electrically-driven capstans to be disposed of. 
The lifting of a hoisting wagon, each of which with a 
loaded wagon, horses, and driver weighs two tone, is 
effected by two hoists driven by a 15-h.p. motor, while two 
5-h.p. motors are set apart to effect the transverse motion. 
The driver's cabin, containing all the switching, controlling, 
and starting apparatus required for the service, and whence 
a good view and ready control are obtained of the whole 
plant, is located laterally on the pillar of the hoist. The 
energy required to feed the motors is supplied from the 
mains of the Berlin Electricity Works. 
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Walthamstow Urban District Council. 
An example of a Public Electricity Supply Station Plant. : 


Suitable for All Classes of Service. 


Perfect Speed Regulation. 
The British Westinghouse Electric & Mfg. Co., Ltd. 


Works : 

Head Offices : MANCHESTER—Trafford Park. 
LoxpoN —Norf.lk Street, Strand, W. C. For Australia, New Zealand, and Tasmania, 

communicate with: 

Branch Offices : SvpNEgv—Noyes Bros., 109, Pitt Street. 
Meere p Crog Stet VV 
V . od Виа PERTH—Noyes Bros., 75, Barrack Street. 

» P Calling wood HOUR HET чунан BiusBANE--Noyes Bros., 45, Adelaide Street. 
CaRDIFF—102, St. Marv Street. For South Africa : 
SigEFiELD— Market Place Buildings. JonaNNzSBURG—C. C. George & Co., Box 1934. 
HieMISGCHAMU— Central House, New Street. For India, Upper and Lower Burmah, and 
BELFAsT—7, Donegal Square. sland of Ceylon : 


CALCUTTA— Jessop & Co., Ltd., 93, Clive Street. 


o 
4 


27 WIPERS: 


Ф 
` FOR CAR & ENGINE CLEANING. 


DUSTERS 


F. W. HOBSON & CO, 


Successors to H. SHUTTLEWORTH & CO. 
BLEACHERS, 
MENSTON-in- WHARFEDALE. 


2 


BIRKBECK BANK 


ESTABLISHED 1851. 


04 per cent. INTEREST 


allowed on Deposit Accounte Repayable on Demand. 


2 per cent. INTEREST 


allowed on Current Accounts on minimum monthly balances 
when not drawn below £100. 
Advances made to Customers, and all General Banking 
Business transacted, 
Apply O. F. RAVENSCROFT, Secrebary, 
Southampton Buildings, High Holborn, W. C. 


VULCANITE WORKS : 


ir. HEINA. TRUM 


& SONS, 


kept of 
HEETS, RODS, 

TUBES, 
ACCUMULATOR 

BOXES, & 


Telegrams : 
Instantly, London 


London Warehouse : 


Large Stock (Formerly HARBURQG INDIA-RUBBER ©. CO.) 
F. WINTER, 8, Red Cross Stree E.C. 


Trestles, 


\ REATHMAN'S PLAIN P Y 
DECORATOR'S TRESTLES. P 
MADE IN. TWO WIDTH S f 


SALE on HIRE. 


London, 8.W 


Mr. J G. LORRAIN, M. I E. E., M. I. M. E., 5c 


(FELLOW OF THE CHARTERED INSTITUTE OF PATENT AGENTS, 
NORFOLK HOUSE, NORFOLK STREET, LONDON, wi. o. 
"FAXBNTENS HANDBOOK,” Post Free on application. 


Ladders,Steps 


Scaffolds, &c. 
HEATHMAN & CO. 


10, Parson’s Green, 


CABLE AND 
CONSTRUCTION CO , LTD: 


HAMILTON HOUSE, 
E.O. 


VIOTORIA EMBANKMENT, LONDON, 
Works 


Telephone 1911 HOLBORS 


BELVEDERE KENT. 
Telegrams: CALLENDER, LONDOR. 


LAYING CALLENDER MAINS IN 
PANGBOURNE. 


GILBERT GILKES & C0., LTP. 


VORTEX TURBINES. GIRARD TURBINES. PELTON WHEELS 


Turbine of all Classes. 
WRITE FOR PARTICULABS. 


INSTRUMENTS AND PLANT TESTED. 


— — 


The Electrical Siandardizing, Testing, and Training Institution. 


Proprietors: The Syndicate of Electrical Engineers, Ltd.) 
(ESTABLISHED 1889), 


FARADAY HOUSE, 66-70, Southampton Row, 
LONDON, W. O. 


slephone No. 9999 Central. Telegraphic Address: ‘‘ Standardising, London. 


Standardizes and Tests Electrical Instrumenta, 

Inspects and Certifies every kind of Electrical Plant and Acoessories. 

Investigates and Reports upon Electrical Inventions. 

Inspects Installations of Electric Wires and Plant on behalf of Architeots 
Householders, Manufacturers, Supply Companies, Fire Offices, &c. 

Lets Private Experimenting-Rooms, and offers every facility, with skilled 
assistance when desired, to Experimenters in Electrical Science. 


A Scale of Fees will be sent on application to the SBORETARY. 


THE ELECTRICAL ENGINEER, DECEMBER 1, 1905 


D 
. 2 Е 


SWITCHGEAR & 


OF ALL DESCRIPTIONS. 


Prices on application to 


BIGGS & SONS, 65, Shoe Lane, LONDON, Е.С. 


X THE ELECTRICAL ENGINEER, NOVEMBER 8, 1905 


British Insulated & 
Helsby Cables, Ltd. 
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Makers. 
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CROMPTON & CO. LIMITED. 
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NEW POWER CIRCUIT ARK LAMP 


Б IN SHRInS 
WITHOUT SUBSTITUTIONAL RESISTANCE OR AUTOMATIC CUT-OUT. 


A LARGE NUMBER NOW WORKING MOST SUCCESSFULLY 
ON IMPORTANT LONDON CIRCUIT. 


SIMPLE CONSTRUCTION. LOW PRICE. 


Particulars on Application. 


JOHNSON & PHILLIPS, LTD. „ок, 


and 14, Union Court, Old Broad Street, LONDON, E.C. 


Trade Mark: ‘‘ BROCHIPEL." 


Brockie-Pell 
Patent Arc Lamps 


NEW SINGLE ENCLOSED TYPE, 


FOR LIGHTING OF 


Public Bulldings, Shops, Theatres, Warehouses, cc 


SOLE MAKHRS ; 


BROCKIE- PELL ARC LAMP, LIMITED, 


60, Worship Street, LON DON Е.С. 


Telephone—270 London Wall. Telegrams—" ILLUMINERS, LONDON. 


ROBEY & CO., LD., 3 


Med OF ALL 5 ой 


ENGINES. 


Condensing Plants. 
GAS & OIL ENGINES 
BOILERS—all classes. 


Various Sectional Catalogues 
on application. 


PATENT 
* HELIOOID" 


f$ LOCK-NUT. 


from iin. to 
МЕЕ ‘Nut and Liet A 


р — Sole Owners and Mfrse. : 
А 255 P BAYLISS, JONES & P 
BAYLISS, LD, 1 : 
WOLVERHAMPTON. Е 
London Offices and Showrooms 
199 & 14, сезнен м, BO. 


ll 


Contract and ANeselNanesus A showed 
reach thie Office by First Pest on Thureday Morning 
Por rates apply te the Manager, 139-140, Salisbury 
Court, Fleet Street, London, Ш.С. 


CONTRAOTS. 


OF BARROW - IN - FURNESS. 


ELECTRICITY DEPARTMENT. 
CONTRACT No. 16. 


The CORPORATION are prepared to receive TEN DERS for the SUPPLY and 
EREOTION of— 


SECTION A.—One 500-kilowatt Combined Steam-Engine and Generator. 
B.—One Balancer Booster. 
Ракоса Panels and Connections for Generator aud 


D.—One Water-Tube Boiler with Superheater. 
E. – One Mechanical Stoker. 
F.—8team and Exhaust Pipes, Valves, &c. 
G.—One Economiser. 

H.—Ironwork. 

1.— Опе 15-ton Travelling Crane. 

J.—One Cooling Tower. 


Complete Specifications may be obtained after the 25га inst. from Mr. H. R. 
Burnett, Electricity Works, Barrow-in-Furness, on payment of One Guinea, 
which will be returned upon receipt of a bona fide Tender. 

Specifications and Drawings may also be seen upon application at the Elec- 


tricity Works. 

Sealed Tenders, endorsed “Contract No. 16—Section —,” to be addressed to 
„The Chairman, Electricity Committee,” and delivered at my office not later 
than 12 noon on MONDAY, November 13th, 1905, 


The Corporation do not bind themselves to accept the lowest or any Tender. 


By order, 
C. F. PRESTON, 
Town Clerk. 


Bosovan 


Town Hall, Barrow-in-Furness. 
eee 
MANCHESTER CORPORATION TRAMWAYS 


The TRAMWAYS COMMITTEE of the Manchester 
to receive TENDERS for the SUPPLY of— 


(a) TRAMCAR TRUCKS 
(b) ELECTRICAL EQUIPMENIS for CARS. 


mpectfications and Forms of Tender may be obtained on application to Mr. 
n E Elroy, General Manager, Tramways Department, 55, Piccadilly, 

nchester. E 

Tenders are to be addressed to the Chairman of the Tramways Committee, 
55, Piccadilly, Manchester, and must be received not later than 1 p m. on 
SATURDAY, llth November, 1905. 

The Committee do not bind themselves to accept the lowest or any Tender, 

. WM. HENRY TALBOT, 


Town Clerk. 
Town Hall, Manchester, 27th October, 1905. 
CORPORATION O F B R IST OL. 
TENDERS FOR THREE- PHASE CABLES. 
The ELECTRICAL COMMITTEE require TENDERS for E.H.P. and L T. 
THRI E. PHASE CABLES 


Particulars to be obtained from the undersigned on payment of Two Guineas, 
which will be returned on receipt of a bona fide Tender. 


Corporation are prepared 


The lowest or any Tender pot neceasarily accepted. 
! H. FARADAY PROCTOR, 
City Electrical Er gineer, 
Nov. 1st, 1305. Bristol. _ 5 
APPOINTMENTS VACANT, 
THE UNIVERSITY OF LEEDS. 


DEPARTMENT OF ELECTRICAL ENGINEERING. 


The COUNCIL of the University invite APPLICATION3 for the appointment 
of ASSISTANT LECTURER and DEMONSTRATOR in ELECTRICAL 
ENGINEERING, to be made up to NOVEMBER 18th. Salary, £175 а year, 

Further particulars may be obtained from the REGISTRAR. 


OREMAN for Toolroom WANTED for electrical 

engineering works. Must be an up-to-date man with all-round knowledge 

of tool-room work ; must also be thoroughly acquainted with the latest methods 

of die making for armature stamping. Good wages and permanent job to right 
man. —AÀpply, No. 505, Electrical Engineer Office. 


W ANTED, a competent WIREMAN tor Electric Light 


and Power Plant. Applicant must be also thorougbly accustomed to 
crane, motor, and controller wiring. —A pplications, statiog age. experience, and 
wages required, and enclosing testimonials, to be addressed to Box 23, Electrical 
Engineer Office. 


ANVASSER WANTED by a Firm of Electrical Con- 


tractors in London.—Experienced men only invited to reply, stating age, 
experience, and salary required, to Box No. 514, Electrical Engineer Office. 


A N ELECTRICAL CONTRACTING FIRM require 
: REPRESENTATIVES in the principal centres of Great Britain, Liberal 
commission.—Box G 33, Electrical Engineer Office. 


ANTED, First-Class REPRESENTATIVE for South 
Wales district, for rane of Direct and Alternating Motors Apply, 


Bor F Z, Electrical Engineer Office. 


TRACTION & LIGHTING POCKETBOOK 


By N. SCOTT RUSSELL 
Illustrated. Price is. Post Free 1з 1d. 
BIGGS & OO., 139-140, Salisbury Court, Fleet Street, London, Е,О, 
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PLANT WANTED AND FOR SALE. 


ріл UM UTENSILS, SCRAP, LAMP TOPS— 


Best prices given ct Adee AND Co., LTD., 44, Clerkenwell-road, London, 


WE BUY FOR CASH 


OLD ELECTRIC LAMP ENDS 
SCRAP CABLE & WIRE. 


SMITH & CO.. 2, Ranelagh Road, Basat Ham, Londen, 8 


STEATITES 


In Plates | SUPPLIED 
In Cubes | IN ALL SIZES. 
In Finest Powder. 


EDUARD ELBOGEN 


Proprietor of Steatite Mines, 
WIENNA 3/2, AUSTRIA. 


x 


[Ж 


Offices and Works: GILLINGHAM STREET, 8. 


re'ephone No. 744 Westminster. 


W. 
DIAGRAM OF CONNECTIONS 


OF 


Series-Parallel Contreller & Electric Brake 


Por Two Motors Arranged for Electric Tramways. 
By E. A. C. KOCH (Sheffield Corporation Tramways). 
Priee is. met. Post Frese is. ld. 


BIGGS & OO., 139-140 Salisbury Court, Fleet Street, Loudon, E. U. 
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From . . S E LE y 
The Times wd y $ 
ENGINEERING SUPPLEMENT. SA 
ELECTRICAL EXHIBITION AT OLYMPIA. 


. Itis to be observed that this competitive war, which 
in other industries might easily have led to shoddy work, has 
brought no such result to British electrical engineering. a 
There is no shoddy at Olympia Rules and specifi- 
cations . . . . have undoubtedly added to the force of 
these inherent protective influences; but supporting every- 
thing is the array of modern electrical instruments, whose 
accuracy apd scope are at once the safeguard and pride of the 
electrical profession, Olympia to-dsy is testifying to a fact 
which many older industries may obrerve with advantage— 
the pregress which results from the application of exact Perfeel 
methods of defining, testing, and designing the materiel, 
INSTRUMENTS. 

Of new instruments, the most comprehensive exhibit is 
probably that of Mesers. Everett, Edgcumbe, and Oo. (No. 8). 
Attention msy be called to their direot- reading site uote. Never 
meter, which, by a single adjustment, measures car dle-power, 
watts, and the efficiency of a glow lamp in watts per candle- 
power. Their street aces ter is designed on the '' Flicker " 

rinciple. The ''inkless " synohroniz:d recorder is likely to 
be ore of the most useful developments in this class of ir stru · 


off Finish. 


7 Harden. 


ment. Friction between the moving paper and the stylus is 

obviated by :upporting the stylus clear of the paper; at Stand 
recur ing short intervals the stylus js tapped into contact and 
mak es a mark by means of an inked ribbon. The principle is 
romew hat similar to that of the vibrator of а siphon recorder; 
the vibrations are, however, timed and actuated by an eleo- 
trieally- driven clock, . . . . . . . . . . . we we 


EVERETT, EDCCUMBE & CO., Ld. 


HENDON and VICTORIA STREET. 


ILES.—About Sows. Slightly Imperfect ENGINEER " 
sure ria ta e e David Moseley & Sons, Ltd. 


Particulars on application, MANAGER, Charleston Wo street, Ardwi ck, Manch e ate. 


"JHE CONTRACT JOURNAL, 


PUBLISHED EVERY WEDNESDAY, PRICE 6d. 
Offices: 139-1410, Salisbury Court, Fleet Street, E.C. 


Besides Articles, Notes, &c., discussing questions of interest to all 
Contractors, this Paper gives each week a List of Contracts of all kinds 
open to public Tender, and the Prices at which work has been let. The 
Paper is especially interesting to all Manufacturers; and it appeals to 
Electrical Contractors in that therein they obtain a clue to almost all tne 
New Buildings being erected for local bodies or firms in which Electric 
Light or Electric Power is likely to be adopted. 


any Climate 


Pure Para. 


"але: 


“The Contract Journal“ circulates largely among Government Departments, Local Authorities 
Municipal Authorities, Architects, Engineers, Contractors, &c. 


"'The Contract Journal" and “The Electrical Engineer" are under the same 
Editorial management. 


All lettors other than Editorial should be addressed to Mr. A. Pitman 
Secretary and Manager, 139-140, Salisbury-court, E. O. 
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1,500 PAGES 


Full of useful information 
and prices of 


ABSOLUTELY EVERYTHING ELECTRICAL. 


COMPLETE BOUND CATALOGUE 
(1905-6 EDITION) 


NOW READY. 


This Catalogue is more complete and more 
comprehensive than ever. 


ABSOLUTELY INVALUABLE TO THE ELECTRICAL TRADE. 


POST FREE ON APPLICATION. 


All enquiries dealt with in rotation. 


The General Electric Co., Ld. 


Head Office: 71, Queen Victoria Street, 
DON, E.C. 


Works & Branches: Manchester, Birmingham, f“; 
@itton, Glasgow, Newcastle, Cardiff, Dublin, 
ПЕСО TRADE MARK Belfast. Johannesburg, Capetown, Paris, &c. &c. 


| Means More Power for 
Less Money. Therefore 
| “ P.P.P.” Motors 
Cheapen Production. 


Bruce Peebles & Oo., Ltd 


EDINBURGH. 
z^. For Gears, Bevels, Worm Wheels, Spirals 
— ee | an or anything in the Gear Line, 
WRITE TO 


J "BUFFOLINE" NOISELESS GEAR CO. 
: LEVENSHOLME, nr. MANCHESTER. Š 
— — DU ————————————ÁÁdá—Ó À— 
7 OO р — "t S Hooper's Vulcanised Indiarubber Cables 
for Electrical Work 
Telegraph and Indiarubber Works, Limited. maintain the highest quality, and their durability has been proved. 


81, LOMBARD ST., E. C. N DOCKS, PURE TAPE AND STRIP, etc. 


(Established 1860. ) LONDON, | Telegrams: "Linear, London." Telephone Nos. : 1169 Ave, 84 East. 


ELECTRICAL PLANT. 


Utilizing the Exhaust Steam for Heating and Hot-Water Supply 
on the D.G. Centralized Economic Positive System. 


DARGUE, GRIFFITHS & Co., Ld., 51, North John St., Liverpool, 


Also at LONDON, MANCHESTER and NEWOASTLE-ON-TYNE. 
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. This is Evershed’s Megger in uso for testing insulation. 


THE 
MEGGER 


ONLY ONE BOX to carry. 
ому ONE HANDLE to turn. 
me ONE SCALE to read. 


ому ONE PAIR OF 
TERMINALS to connect. 


Full particulars from 


EVERSHED & VIGNOLES, LTD., 


Acton Lane Works, CHISWICK, LONDON, W 
Telegrams—'' Dorothea, London." 


Ring up 221 Hammersmith, or 5430 Central. (or any of their Agents). 


NALDER BROS. & THOMPSON, L? 


Managing Director: F. H. NALDER. 


Ammeters, Voltmeters, Recorders, 
Circuit-Breakers & Switchboards. 


Illuminated Dial Instruments of the Edgewise or 
Sector Type. 


PORTABLE STANDARD INSTRUMENTS. 
34, Queen Street, Cheapside, LONDON, E.C. 


Telegrams: “OCOLUDE, LONDON.” Telephone Nos.: 124 and 6134 BANK. — — Instruments, 


in., 6in., and Sin. sizes. 
AGENTS: From £2. 10s. list. 
MARSH, SON & С0., Limited 11, Upper Priory, BIRMINGHAM. OSWALD HAES 118 М ret Street, SYDNEY. 
. MOGEOCH & CO., mited 108, Argyle Street, GLASGOW. BAL LAW ALOUTTA 
BERRY, SKINNER 4 X reet, MANCHESTER. STUDIO p LAWRIE & Q0. C INDUSTRIALE, LUGANO and MILAN (for Switzer. 
ROBERT BOWRAN & 80. ° St. Nicholas Buildings, NEWOASTLE-ON-TYNR. land and Italy). 


y 
D Wo & CO., Konigstrasse 7, HAMBURG. 


„ PAINE & J ACKSON London, Southern, Eastern, and Western 
BRINCK, Amersfuort, HOLLAND, 


ош) 29, Old Queen Street, LONDON, 


“CAMPBELL” SUCTION GAS ENGINES 


AND GAS PLANTS. 


SOLE MAKERS : 


THE CAMPBELL CAS ENGINE CO., LD., Halifax, England. 


LONDON OFFICE: 114, Tooley Street, В.В. GLASGOW OFFICE: 104, Bath Street. 


THE NEW BROTHERTON TUBE COMPANY, LIMITED, 


OOMMERCIAL ROAD, WOLVERHAMPTON. 
HNAMALLAD STHHL 


CONDUIT TUBES & FITTINGS ron ELEGTRIG WIRING 


Seamless Tubes and Watertight Fittings. 


Write for Pamphlet desoribing tho “Excelsior” System of Oondults. 
Stores and Отоо 21—66, Vistoria Street WHOTMINGTER. 194, New Brown et MANONBOPER, 5, ene Бен, GLASGOW 
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PERFECTION 
IN DETAIL AND OPERATION. 


Se ~, “ The Elect Motor." 


Electromotors Ltd., 


Openshaw, Manchester. 


London Office: 35, QUEEN VICTORIA STREET, E C. Telephone No. 4442. 
Telephone 8078 Bank. Telegrams : ORDERS, LONDON. Telegrams : MAGNET, MANCHESTER, 


BRUSHES 


SAVE 


COMMUTATORS. 


List J 14 describes them. 


Sole Licensees and Makers :— 


J. DEFRIES & SONS, LIMITED, 146 and 147, Houndsditch, London, E.C. 


THE ANCHOR Vulcanised Rubber Cables. 
CABLE Co. Ltd. eve 


Works and Offi ces : LEIGH Lan LONDON OFFICE: HAMILTON HOUSE, 
9 cs. VICTORIA EMBANKMENT, E.C. 
Lelegrams : '* RUBBER," Leigh, Lancs. Telephone No. 61. GLASGOW: 199a, Bath Street. 


Bayliss RIP“ Conduit Fittings 


The Best Continuity System on the Market. Great Saving in Labour Costs. 


Sole Manufacturers 


Metallic Seamless Tube Co., Ld., Wiggin St., Birmingham 
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ALPHABETICAL INDEX TO ADVERTISEMENTS. 


PAGB PAGB PAGE 
Abbott and Oo.  —|Eleotrical Power 8 . | Moseley, D., and Bons 13 
A. E. d. aap Manufacturing Company.. — Electrical Standardising, Testing, and Nalder Bros. and Thompeon .........——— 15 
Allen, W. H., and Son 222 ing Institution 8|New Brotherton Tube Company „....„_ 15 
Anchor Cable Company ..............—-. 16|Electromotors Limited . 16| Newtons Шітібей........................ — #8 
Armstrong, Addison and Coo. . -|Endolithio Manufacturing Company Pass, O., and gon 6 
Automatic Standard Screw Compeny . — 1 Everett, Edgcumbe and бо. . 12 Peebles, D. Bruce „аа — 1, 18 
Babcock and Wiloox „= -e 22 — Evershed and Vignoles .......-....-.-.. 15/Phoonix Fire Office ......——..— 6 
Baxter, R. and S.. — | Ferranti Limited .... | Price, Sons, and O00. — 
Bayliss, Jones, and Bayliss... 11 | Gdalloways Limited... . . — | Railway Passengers Assuranee Оо, ....— — 
Berk, F. W., and (o -n cm omnea 1| General Electric Oo.. 14 Ransomes, Sims, and Jefferie — 
Birkbeck Bank 8| Gibbs, Jno., and on Ó| Roason Manufacturing Company ........ 1 
Bradshaw, R. A., and Зора ................ 6|Gilkes, G., and Оо........................... 8 | Reliance Lubricating Oil Company .- 
Bridge, D., and Оо................ e ae oe er tei on oe REY LU. — | Reyrolle, A., aod Co. S 24 
British Electric Equipment Company ...... 1 Haden, G. N., and Sons. . . . .  — | Rhodes Electrical Oompany .............. bie oe 
British Insulated and Helsby Cables 10| Hardy and Padmore ......................... = =| Robey and Oo, eee em 11 
British Mannesmann Pubd Oompany ....  2|Hart Accumulator Company ................- — | Russell, J. and Sons - — 
British Thomson-Houston Oo. .. 22| Heathman ...... ..... St. Helens Oable Оо. „o.o. oo nme oen mm oms omme 13 
British Westinghouse Electric & Mfg. Oo. 7 | Hendry, J.. . — 21 | Sohaffer and Budenberg . . 1l 
Brockie-Pell Arc Lamp Co. 11l|Henley's Telegraph Works Оо. ............. 5 Simplex Steel Conduit Oo.........—— 22 
Buffoline Noiseless Gear Company ......... 14 Hindley, E. S., and Sons... .. . — Stanley, W. F., and Co. — 
Oallender’s Oable and Construction Oo. 8 Hobson, F. W., aud Оо....................... 8 Stringer, F. J., and Co. 4 
Campbell Gas Engine Company... 15 Hooper's Telegraph and Indiarubber Works 14 | Taylor and Oo.......... (—— HG 
Oarr, R., and Oo.. .  — India Rubber Co.... . =... 5 Tucker, J. H., and Co — — 
roo Apr -. —|Industrial Engineering Company ..... — | Tudor Accumulator Оо. ....... „ 
Ohurton, T. H., and Oo. .............. .... -.. —|Johnson and Phillips ............. de isses 1, 11| Turnboll, A., and Oo. ............ ii m 
Conduit and Insulation Compeny......... 4 Kaye, J., and Вопв ........................-..- — | United Electric Car Company ...... rece 4 
Congdon and Powell 3 cee, 0 Keys, W. H..... JV ~- — United States Metallic Packing Oompany 4 
Oort, A., and Oo. . .  —— | Lahmeyer Electrical Company ............. - — Union Electric Оотрапу .................. 9 
Crompton and Co ... 10| Ledward and Beckett . , tee 9 
Crossley Bros. — [Llewellyn Machine Ccmpany ....... РТР — | Vicarey and Co. БАА is кәй 
Dargue, Griffiths avd Со. .................. 14 | London Electric Firm ........................... | ааб ЈИ еа 
Davey, Paxman, and Co. 24 London Electric Wire Оо. ................ 5 Ward, Haggas and Smith. . 2 
Defries, J, and Sons . . . . , 16 | Lorrain, J. G... —— 8] Webb and Son. 6 
Derby and Oo.. 12 Lowocock, А. ...._...... "——— — | Western Electric Co.. . 3 
Dick, Kerr, and Oo... 10 Landberg, A. P. . 2... 2 — — — — — — 27| White, J. d., and Оо................—..—.—— 1 
Dore, J., ара Oo . 2| Macintyre, J., and Oo ——  l|Willans and Robinson — 
Dorman and Smith „enes oms ses ome ooe 5 Matthews and Vates. . . .. —.— II Willcox, W. H., and Co 25 
Edison and Swan Company... .... —|McOlure and Whitfield ——-——— 2 Winter, T7. . — 8 
Electrical Engiceer Int titute .. - | Metallic Seamless Tube Compeny - 16 Zurich Incandesence Lamp Oompany .... 24 


GLASSIFIED DIRECTOR 


Accumulators. 


Brette!].Vaughapn, E, St. Antholin’s House, 


15, (aeen-street, Chespside, E. C. 


00000006 


Boilermakers, 


Babcock and 
Davey, Paxman, and Oo., Oolchester, 


Electrical Power Storage Oo., 4, Great Win- Galloways Limited, Manchester. 


chester-street, E. O. 


Johnson and Phillips, Old Charlton, Kent. 


Tudor Accumulator Co., Limited, 16, Victoria 


street, S. W, 


Accumulator Acid Manufacturers 


Berk, F. W., and Co., Limited, 1, Fenchurch- | 


avenue, London, E. O. 


Address Label Makers. 


Endolithic Manufacturing Co., 614, Fore-st., E. | 


street, London, Е.О, 
Ransomes, Sims, and Jefferies, Ipswich. 


| Cable and Wire-Covering Machinery. 


Bridge, D., and Oo., Castleton, Manchester. 
India Rubber, ete., Co., 106, Cannon-st., Е.О, 


Johnson and Phillips, Old Charlton, Kent. 


Cable and Wire Makers. 


Wilcox, 50, Farringdon-st., E.O.| 


Stratford. Hindley. K. S.. and 8 11 Vistoda. 
Hart Accumulator Company, Marshgate-lane, | posae d. , and Sons, 11, Queen Victoria 


Y OF ELECTRICAL TRADES. 


Car Cleaners. 


in- Wharfedale. 


Castings, 


Worke, rear Sheffield. 


Dynamo Brushes. 


Dynamo Oil. 


| Willcox and Oo., Southwark-street, S. E, 


Чођвор, F. W., and Co., Bleachers, Menston- 


Stringer, E. J, and Co., Wincotank Вее] 


Chaplin Bros., Park-lane, Aston, Birmingham. 


Dynamos, Transformers, Motors, eto. 


Allen, W. H., Son, and Co., Queen's Engineer 
ing Works, Bedford. 
British Thomson-Houston Company, Rugby. 


| Anchor Cable Company, Leigh, Lancs, | 
British Insulated and Helsby Cables, Limited, 

Prescot. 
Callender's Company, Hamilton House, Victoria. | 

embankment, E. O. British Westinghouse Electric and Mfg. Co 
General Electric Oo., 71, Queen Victoria-st., Е.О Westinghouse Building, Norfolk-st., W.O. 
| Henley's, W. T., Telegraph Works Company, | Crompton and Oo., Chelmsford. 

Blomfield-street, London-wall, E.O. Dick, Kerr and Oo., Abchurch-yard, Е.О. 

Orompton and Co., Chelmsford. Hooper’s Telegraph and Indisrubber Works, | Electromotors Limited, Openshaw, Manchester 
Defries, J., and Sons, 146 and 147, Hounds- | 31, Lombard street, E O., and Millwall Docke | Ferranti Limited, Hollinwood, Lancs. 

ditch, London, E. C. India Rubber, ete., Oo., 106, Cannon-st., E. O. General Electric Oo., 71, Queen Victoria-street 
General Electric Oo., 71, Queen Victoria-street. Johnson and Phillips, Old Charlton, Kent. India Rubber, etc., Company, Silvertown 
India Rubber, etc., Co., 146, Cannon-st., Е.О. | London Electric Wire Oo., Playhouse-yd., Е.О. | Industrial Engineering Uo., Hyde, Manchester 
Johnson and Phillips, Old Charlton, Kent. St. Helens Cable Co., Limited, Warrington. Johnson &nd Phillips, Old Oharlton, Kent, 
Newton Electrical Works, Taunton. Western Electric Company, Bridge-chambers, | Newton's Limited, Taunton. 
Union Electric Co., 151, Queen Victoria-st., E. O 171, Queen Victoria-street, E. O. | Peebles, D. B., and Oo., Edinburgh 

| | Union Electric Co., 151, Queen Vietoria-st., E. C 


Aro Lamp Hoists, 
Abbott and Co., Newark-on-Trent, 
London Electric Firm, George-street, Oroydon. | 


Aro Lamps. | 
British Thomson-Houston Company, Rugby. 
Brockie-Pell Arc Lamp, Limited, 60, Worship- 
street, London, E.O. 


Batteries (Primary) and Accessories. 


General Electric Co,, 71, Queen Victoria-street. 
India Rubber, etc., Co., 106, Cannon-st., Е.О. 


Johnson and Phillips Old Charlton. 


Belting. 


Cort, A., and Co., Camberwell, London, S. E. 


Hendry, J., 252, Main-st., Bridgeton, Glasgow. | 


Webb and Son, Combs Tanuery, Stowmarket, | 


Willcox and Oo., 36, Southwark-streec, G. E. 


Bitumen Refiners. 


Carbons (Aro Light). 


Crompton and Co., Arc Works, Chelmsford. 
9 71, and 88, 


General Electric Oompany 
Queen Victoria-street, E.C. 

India Rubber, etc., Co., Silvertown, Essex. 

Johnson and Phillips, Old Charlton, Kent, 


Casings and Cleats. 


General Electric Company, 71, Queen Victoria- | 


street, E.C. 
Haden, G. N., Trowbridge. 


Carr, R., and Oo., 6 & 8, Lime-st. Square, k. O Simplex Steel Conduit Oo., Ooventry-street 
Keys. W. H. Hall End Works, West Bromwich | Birmingham 


ìi 


Ebonite and Vulcanite. 
London, E. O. 


Electric Cooking Apparatus. 


Traun, Dr. Heinr., and Sons, 8, Redcross-street 


Orompton and Co., Salisbury House, London 


wall, E. O. 


General Electric Co., 71 Queen Victoria-etreet 


Elevating, Conveying Plant, Cranes, eto 


Orompton and Oo., Ohelmsford. 


aun Electric Oo., 71, Queen Victoria-st., E. O 


x vili 
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Classified Directory of Electrical Trades (continued) ; 


Electrical Fittings. 


Barton and Son, Beehive Works, Green-laue, 
Walsall. 

British Mannesmann Tube Company Limited, 
Landore, R. S. O., South Wales. 

Dorman and Smith, Ordeal Station Electrical 
Works, Salford. 

Edison and Swan United Electric Light Co., 
36 and 37, Queen street, Ohespeide, Е.О. 

Electrical Oo., 121-125, Oharing Oross-road. 

General Electric Oo., 71, Queen Victoria-street. 

Lundberg, A. P., Pioneer Electrical Works, 
477 to 487, Liverpool-road, N. . 

Metallic Seamless Tube Company, Wiggin- 
street, Birmingham. 

New Brotherton Tube Oo., Oommercial-road, 


Russell, J.; and Sons, Orown Tube Works, 
bcr es d 
ищке 3 Oonduit Oo., Coventry - street. 


Tucker, J. H., and Co., Sampson - road North, 
Birmingham. 


Electric Light Contractors. 


British Thomson-Houston Company, TT 
Brockie-Pell Arc Lamp, Limited, 60, Worship- 
street, London, E. O. 
Qo., Salisbury House, London. 


Oo. . 
Dick, Kerr and Oo., Abchurch-yard, E.C. 
Edison and Swan United Electric Light Oo., 
36 and 37, Queen-street, Oheapside, E. O. 
Electrical Power Sto Company, d, Great 
Winchester - stree E. 0 


White, J. 9. and Oo., 22a, College- hill, E.O. 


Electrico Lecemetives. 


British Thomson-Houston rey Rugby. 

British Westinghouse Electric an ] 
W ouse Building, Norfolk-et., W.O. 

Dick, Kerr and Co., Abchurch-yard, E.C. 

Lahmeyer Electrical Oo., Limited, 109-111, New 
Oxford-street, W. C. 


Engine Accessories, Tanks, eto. 
Babcock and Wilcox, 50, Farringdon-st., E O. 
Bayliss, Jones, and Bayliss, Wolverhampton. 
Dore, J., and Co., High-street, Bromley-by- Bow 
Willcox and Oo., 56, Southwark-street, S. E. 


Engineers’ Stores, 
Willcox and Co., 36, Southwark-street, S. E. 


Engines. 
Allen, W. H., Son, &nd Co., Queen's Engineer- 
ing Works, Bedford. 
Oampbell Gas Engine Company, Halifax. 
Urossley Bros., Limited, Openshaw. 
Davey, Paxman, and Oo., Oolchester. 
Dick, Kerr and Co., Abchurch-yard, E. O. 
Galloways Limited, Manchester. 
Hindley, E, 8., and Sons, Bourton, Dorset, 
and 11, Queen Victoria-street, E. C. 
Bansomes, Sims, and Jefferies, Ipswich. 
Robey and Oo., Lincoln, 
Willans and Robinson Rugby. 


Gearing. 


Buffoline" Noiseless Gear Company, Levens- 


hulme, near Manchester. 
"lewellyn Machine Oompany, Bristol. 


Glass Shades for Electric Light. 


Walsh, J. W., Scho and Vesta Glass Works. 
Btrmir г ham 


Incandescent Lamps. 
A. E. d. Manufacturing Company, 4, New 
Compton - street, Charing Cross-road, W О. 
British Thomson-Houston Company, Rugby. 
Brockie-Pell Arc Lamp, Limited, 60, Wo 
street, E.C. 
European Electric Lamp Manufactarers Syndi- 
cate, 45. Dorotheen-strasse, Berlin, W. 
General! Electric Oo., 71, Queen Victoria-street 
Henley's, W. T., Telegraph Works Company, 
Blomfield-street, London-wall, E. O. 
Zurich Incandesence Lamp Company, 47 
Viotoria- street. Westminster. 


p- 


Indiarubber Geeds. 
India Rubber, eto., Co., 106, Oannon-st., Е.О. 
Moseley, D., and Sons, Ohapel Field Works 
Ardwick Manchester. 
Willcox and Oo., 36, Southwark-street, 8. E. 


Insulators and Insulating Materials. 
British Electric Equipment сорашу, Danes 
Ion House, 265, Strand, London, ; 
Oonduit and Insulation Company, 65, Queen 
Viotoria-street, E. C. 
General Electric Oo., 71, Queen Victoria-st., E. O. 
Griffiths Bros., Mack's-road, Bermondsey S. E. 
Hooper's Telegraph and Indiarubber Works, 31, 
Lombard-street, E.O., and Millwall Docks. 
Johnson and Phillipe, Old Oharlton, Kent. 
Keys, W. H., Hall End Works, West Bromwich 
Macintyre, J., and Oo., Washington Ohina 
, Burslem. 
Price, Sons, and Co., Bristol. 
Rowland Carr and Co., 6-8, Lime-street Square 


Ladders and Steps. 
Heathman, J. H., and Oo., Parson’s Green, 8, W 


Lamp Celumns fer Aro 
Bradshaw, R. A., and Son, Carr Foundry, 
Retford 


ord. 
General Electric Oo., 71 Queen Victoria-st., Е.О. 
Johnson and Phillips, Old Oharlton, Kent. 


Lampholder Makers. 
Dorman and Smith, Ordsal Station Electrical 
Works, Salford. 
General Electric Oo., 71, Queen Victoria-street. 


Lead-Cevered Cables. 
British Insulated and Helsby Oables, Limited, 
Prescot 


Callender Company, Hamilton House, Victoria 
Henleys: W. T. Telegraph Works Oo 
enley's, W. T., Telegrap or m 
Blomfeld.stroes, London-wall, K. CG. 
Johnson and Phillips, Old Oharlton, Kent. 
London Electric Wire Oo., Anchor Works, Play- 


house-yard, E. C. 
St. Helens Cable Co., Limited, Warrington. 
Telegraph Mfg. Oompany, Helsby, Warrington. 
Western Elestric Co., Bridge bers, 171, 
Queen Victoria- street, E. O. 


Mechanical Stokers and Cenveyors. 
Babcock and Wilcox, 50, Farringdon-st., E. O. 


Baxter, R. and S., 31, Murraygate, Dundee, 
Taylor and Oo., 19, Hatton Garden, E. O. 


Motors (Electric). 
Allen, W. H., Son, and Co., Queen's Engineer- 
Works, Bedford. 
British Thomson-Houston Company, Rugby. 
Ohurton, T. H., and Oo., Atlas Works, 
Crompton and Oo., Arc Works, Ohelmsford. 
Dick, Kerr aud Oo,, Abchurch-yard, E.O. 
Electromotors, Limited, Openshaw, Manchester 
Ferranti Limited, Hollinwood, Lancs. 
General Electric Oo., 71, Queen Victoria-st., Е.О. 
Industrial Engineering Oo., Hyde, Manchester 
Johnson and га Old Oharlton, Kent. 
Lahmeyer Electrical Oo., Limited, 109-111, New 
Oxford-street, W. O. 
Newton's Limited, Taunton. 
Peebles, D. B., and Oo., Edinburgh. 
Rhodes Electrical Mfg. Oompany, 70 and 71, 
Bisho e-street Within, К, 
Union 


Measuring Instruments (Electrical). 
British Thom on-Houston Company, Rugby. 
Everett, Edgoumbe and Oo., 87, Victoria-street, 

London, S. W. 
Evershed and Vignoles, Acton-lane Works 
Ohiswick, London, W. 
Ferranti Limited, Hollinwood, Laucs. 
General Electric Oo., 71, Queen Victoria-st., E. O. 
India Rubber, eto., Oo., 106, Cannon-st., E. O, 
Johneon and Phillips, Old Charlton, Kent. 
Nalder Bros. and Thompeon, 54, Queen-st., E. O. 
Schaffer and Budenberg, Whitworth-street, 
London-rosd, Manchester. 
Stanley, W. F., and Co., 4 and Б, Great 
Turnstile, Holborn, W.O. 


Packings—Asbestes and Metallic. 
Hooper's Telegraph and Indiarubber Works, 21, 
U ard ае 115 and 1 DE 

ni tates Metallic Packi mpany 0 
Works, Bradford, : "um 
Willcox and Oo., 36, Southwark-street, В.В, 


Oil and Stores. 
Kage, J., and Sons, Leeds. 
Reliance Lubricating Oil Co., 19 and 20, Water 
lane, Great Tower-street, Е.О, 


= 


Prejecters. 
Johnson and Phillips, Old Oharlton, Kent. 


Platinum Utensils. 
and Oo., 44, Olerkenwell-road, E. O. 
and Oo., 2, Ranelagh-road, East Ham, 


Rheostats. 
Defries, J., and Sons, 146-147, Houndsditch 


Screws, 
Automatic Standard Screw Company, Halifax. 


Silk and Lace Shades. 
Taylor and Oo., 19, Hatton Garden, E. O. 


Slate. 

Oongdon and Powell, Bravington Works 
Bravington-road, Harrow-road, W. 

British Thomson. Heuston Company, Bugb 

omson-Houston Company, y. 

Dick, Kerr and Oo., een rard, éd 

Dorman and Smith, Ordeal Station Electrica! 
Works, Salford. 

Edison and Swan United Electric Light Oo, 
36 and 37, Queen-street, шари ‚О. 

Ferranti Limited, Hollinwood, ов, 

General Electric Oo., 71, Queen Victoria-street. 

Johnson and Phillips, Old Oharlton, Kent, 

Lundberg, A. P., Pioneer Electrical Works 
477 to 487, Liverpool-road, N. 

Nalder Bros. and Thompson, 54, Queen-at., E. O. 

Newton Electrical Works, Taunton 

Peebles, D. B., and Oo., Edinburgh. 

Reyrolle, A., and Oo., Hebburn.-on-Tyre. 


Telegraph Poles. 
Armstrong, Addison and Co., Sunderland. 


Telephones. 
General Electrio Co., 71, Queen Viotoria-street 
Western Electric Oo., Bri bers, 171 
Queen Victoria-street, E. О, 


Time Reoorders, 
Llewellyn Machine Company, Bristol. 


Tools, 
Ward, Hagges, and Smith, Eastwood Tool 
Works, Keighley. 


Tramway Equipments. 
British Electric Equipment Company, Dane 
Inn House, 265, Strand, London, W.O 
British Mannesmann Tube Company, Limited 
Landore, R. S. O., South Wales. 
British Thomson -Houston Company. Rugby. 
British Westinghouse Electric and Mfg. Oo. 
Westinghouse Building, Norfolk-st., W.O. 
Dick, Kerr, and Oo., Abohurch-yard, Oanno 
street, Е.О, 
Ferranti Limited, Hollinwood, Lancs. 
United Electric Oar Company, Preston, Lancs, 
White, J. G., and Oo., 22a, Oollege-hill, E. O; 


Turbines. 
Gilbert Gilkes and Oo., Kendal. 


Ventilating Fans. 
Dargue, Griffitas and Oo., 51 North John- 
street, Liverpool. 
Gibbs, Jno., and Son, 72-76, Duke-st., Liverpool 
Hardy and Padmore, Worcester. | 
Matthews and Yates, Cyclone Works, Swintoe 


А Manchester, 
trio Oo., 151 Queen Victoria-vt,, I. O United Electric Oar Oompany, Preston, Lancs, 
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ALPHABETICAL DIRECTORY. 


Comnsulting 3SRecOO6mrdionmR Emgineers. 


Victoria- 8.W. 


Queen 


Boot, H., Electrioity Works, Tunbridge 


Bright, O., F. R. B. E., 21, Old Queen-st,, S. W. Kennedy and 


street, 
Anne's-gate, S. W. He 
estminster-chambers, 


Hay, Alfred, Hackney Polytechnio, London. 
tt and Rhodes Towar баш, Brown- 


street, Manchester.  [itreet, Strand, W. O 


Kelvinside 


Glasgow 
Jenkin, 17, Viotoris-st., S. W. 


Broadbent, F., 4, Queen Street-place, E.O. | Kincaid, Waller, Manville, and Dawson, 99, 

Buchan & ‚ 16, Rutland-sq., Edinburgh | Great George-street, B. W. 

Burstall and Monkhouse, 14, Old Queen.street. | Kirkland and Os r, 17, Victoria-street, 8. W 

Ohamen, W., G w ration, Glasgow. Lacey, Billar, ind Taigh à. Queen Anne's-gate. 

Cuttriss, 8. М ле i slags Bi. Leeds. Maei H., M. I. C. E., P e 1 
Telephone i te, B, W. ar chester. 

Dolby and W Mayoosk, Perren, Residential Olub, Trafford 


Erin T., 81, Old Queen- street, 8 

e) 9 е LJ e 

Enright, J., 68, Lincoln's Inn Fields, W. O. 
W. B., 1, Victoria-street, S. W. 

Т1, King-street, Manchester. 

F. R. B., 54, Gt. George-street. 

H., 41, North Jobn-street, 


orth, 1, Emery Hill.street 
y-gardens, Viotoria-street, 8.W. 


Acland, R. L., Electricity Works, Ohesterfield. 

Alderton, H. C., Elestricity Works, Guildford. 

Alexander, F. E., 109, Farringdon-road, E. O. 

Allen, W. H., and Oo., Queen's Engineering 
Works, Bedford. 


Ansell, F, G., Wickwar. 
Appelbee N., Electricity Works, Ashton- 
under-Lyne. 


Mitchell, and Oo., Newcastle-on- 


Aron Electricity Meter, Limited, 114, Union- 
street, Borough, S. E. 

смао O., Electricity Works, Rochdale. 

Aree: ыз Oentral Institution, Exhibition. 
road, 8. W. 

Ayton, F., Electricity Works, Ipswich. 

Bache, W. J., Electricity Works, Cheltenham. 

Railey, Indis Rubber, etc., Oompany, 

Bailey, F., City of London Electric Lighting 
Sta e, G. E. 

Reker, Bir B., 3, oem шге pans, 8.W. 

Baker, 0, ore, 97, Burnaby-gardens, 


Banister, A. F., Electric Tramways, Norwich. 
Barker, E. A., Electricity Works, Barnsley, 
Barnes, 8. E., Great Grimsby Tramways бо. 
Bates, W., Electricity Worke, Birkenhe id. 
Batty, F. R., Electricity Works, Northallerton 
Baynes, В. W., Electricity Works, 8t. Pancras 
Beaumont, W. W., Outer мар» 222, Strand. 
Beckett, A. J., Electricity Works, Bridlington. 
Belfield, R., Westminster-building, Norfolk. 


Bell, G. G., Eleotricity Works, Hammersmith. 
Bell, H., Electricity Works, Hull, 
Bell, J. A., Aberdeen Corporation. 

Bennett, A. B., Queen Anne’s-chambers, S. W. 
Bentley, О. W., Electricity Works, Alderley 


U . 
eil and Young, 12, Oamomile-street, E. О, 

Binns, W., Reading Tramways. 
Birkett, R. E'o:trici у Works, Southend-on Ses 
Blackburn, A. B., Mlectric Construction Uo., 

W olverhampton. 
Blackman, A. S., Electricity Works, Bradford. 
Blair, J. M., Electricity Works, Acton U.D.O 
Blake, A., Electricity Works, Fareham. 
Blake. A. W., Electricity Works, Monmouth. 
Blascheck. О. A., Electric ty Works. Canterbury 
Bend, F. A., Heston and Isleworth Electricity 

Works, Hounslow. 
Bowden, J. H.. Electricity Works, Poplar, E. 
Bowman, F., RET Works, High Barnet, 
Brandreth, W. E., Electrio Light Works, 

High Wycombe. 
Bremner, A., Electricity Works, Bur, 1›у, 
British Thomson-Houston Limited, Rugby. 
Britton, 8. E., Electricity Works, Chester. 
Broadbent, D. B., 5, Albert-street, Lower 


Grosvenor-place, 8, W. 
Brockie-Pell Arc Lamp, Limited, 60, Worship. 
Brown, J., Electricity Works, Kilmaloolm, 


etreet, Finsbury, 
Renfrewshire, 


L] я 
Medhurst and Lloyd, 13, Victoria-street, S. W. 
Melhuish, T. W. W., M. I. O. E., Suedende, Berlin 
Metzger, G. F., 5, York-street, Manchester. 
Miller and Wilson, 7, Tower-buildings, Water- 

street, Liverpool, and 61, Old Brosd-st., Е.О 
Mordey aud чан бшу Grosvenor - mansions, 

Victoria-street, B. W. [street, S. W. 
Morgan Williams and Oouzens, 39, Victoria- 
O'Gorman & Oozens- Hardy, 82, Victoria-st., B. W 
Parkinson, C. F., Electricity Works, Paisley. 
Parshall, H. F., ча воот чоша London Wall 
Popham, W. V. M., 9, del-street, Strand 


Mlectrical Bngineeszs. 


Brown, J. B., Electricity Works, Ohesham, Bucks 

Brydges, J. K., Eastbourne Oorporation. 

Brace, G. A., Electricity Works, Lowestoft. 

Bruce, J. G., Electricity Works, Willesden. 

Bulfin, I., Generating Station, Southoote-10ad, 
Bournemouth. 


Bullough, К. O., Corpton. Tramways, Oolchester 


Bunting, J. H., Kast Pilton, Edinburgh. 
Burbidge, A. H., Electricity Wks., Kilmarnock 
Burnet, G. D., Electricity Works, Carlisle. 
Burnett, H. R., Electricity Works, Barrow-in 


ева. 
Oaldwell, Н. C., Electric Lt. Station, Altrincham | Ferguson, R. 


Oallender, T., Hamilton House, Victoria - 
em ent. 

Campion R. H., Electricity Works, ро 

Canning, Rir 8.,3, Great Winchester-street E. О. 

Oarr, В. M., Town Hall, Leek. 

Oarter, G. H., Electricity Works, Heck mon dwike 

Oawthra, J. A., Electricity Works, South Shields 

Ohatterton, G., 6, The Sanctuary, 8. W. 

Ohattock, R. A., Electricity Works, Birmingham 

Ohatwood, A. B., Electricity Works, Row- 
bottom. 

Ohristie, J., E'eotricity Works, B: i,h'on. 

Clarke, J. B., Electricity Works, Stourbridge. 

Clegg, 8., Oorporation Electricity Works, 

nooln. 

поши, J e H., Electricity Works, St. Annes - 

on-Sea. 


A., 15, Highfield-street, Liverpool. 
H., Electricity Works, Luton. 
Oooper, A. G., Town , Colne, 

Oottam, G. H., Electricity Works, Hampeteaa 
5 alker, E., Eastern Electrical Works. 


Cramb, Alex, O., Electricity Works, Oroydon. 
sal ga Sh E. B., Thriplands, Kenmngton 


Orookes, sir W., 7, Kensington- park ardens, n 


London, W. 
Oross, E., Electricity Works, Rotherham. 
Отова, W. E. E., Lawrie-park-road, Sydenham. 
Crowther, J. H., Wallasey. 
ror dcum O., Electricity Works, Longton, 
tatis. 
Dalrymple, J., Oorporation Tramways, Glasgow 
Davey, Paxman, and Oo., Oolchester. 
D.vid:on O. S., E estricity Worke, Barns. 
Davis, A. L , Electrio Railway, Guernsey. 
Day, A. A. Electricity Works. Bolton 
Day S. E., E ectricity Werks, Bury St. E1munde 
Denny Bros., Dumbarton, 
an , J., Electrio Light Station, Notting 
-gate. 
Dickinson H., Corporation Electricity Works, 
Leeds 


Dix n, H., E'estricity Works, Bray. 
Dorman and Smith, Ordsal Station Electrical 
Works, Salford. 

Downe, R. R., Electricity Works, Southport, 
Dray, A., Banbury. 

e, J. E., Electric Light Station 

ingston-on-Thamasa. 

Edmunds, H., Parliamept-mansions, 8. W. 


Goodeno 
Gough, T. J., 165, Ohurch-lane Gorton 
Manchester. 


Grant W.. Oorpora 
Gray, О. E., Electricity Мо ке, Ros]. 
Gray, 
Gray, 
Gray, R. Kaye, 106, Cannon-street, Е.О 
Greig, L. P., 


(Garey). 
Griffin J, G., Electricity Works, Swir don 


Peers, G. R., 11, Prince shambers, John 
Dalton-street, Manchester 

Preece and Oardew, 8. Qneen Anne’s-gate, 8.W 

Rhodes, J. H., M. I. O. E., Victoris ıq , Park. lane, 
Leeds, and 22 Abingdon-st:ect, Westminster. 

E. O., 85, Church 
Robinson, Prof. H., i 
Russell, 8. G. O., 


bred, J. N., 47, Victoria-street, B. W. 
Snell, Albion T., Suffolk House, Oannon-st,, E. 0 
Bel ht, J. ENS. 1 S. W. 
e, , and Baillie, 82, Victoria- 
street, Westminster, in 


Swinton, A. A. Campbell, 66, Victoris-st., 8. W 
Talbot and Stevenson, 26, Victoria-st., B. W. 
Trentham, W. H., 39, Victoria-street, 8. W. 
Walker, Sydney F., Bloomfield-crescent, Bath 
Wallis-Jones and Dent, 50, Queen Anne’s-gate, 
Warden-Btevens, F. J., Connsught-mansiong 
Viotoria-street, S. W., and To n Hall-cham 
bers, Reigate. 
Ward-Thomas and Donaldson Winter's.build. 
ings, 8t. Ann's-street, Manchester. 
Weekes, В. W., 65, Hayes-road, Bromley, Kent 
Wilkinson, Geo., Beech Mount, Harrogate 
Wilkinson, H. D., 4, Queen Btreet-place, K. < 
Wilson, R. P., 66, Victoria-street, S. W. 


Edmundson's Electrici tion, Limited 
Bros . 

Electric Oonstruction Oompany, Dash wood 
House, New Broad - street. E. O. 

Electrica] Com ; Limited, 122-194, Oharing 


е 9 . 
Ellis A., Electricity Works, Oardin. 
Ellis, J., Oorporation Elec. Works, Morley. 
Evershed and Vignoles, Limited, Acton-lane 
Works Ohiswick London W. 


Foster, H. F., Electricity Works, Epsom. 

Foster, Н. Ll., care of Mr, M. Longridge, 12 
King-street, Manchester. 

Faster, R.. Electricity Worke, Aston Manor. 

Fowler and Oo., Leeds, 

Francis, O. F., Tees oa woke Kirkcaldy 

Fraser, W. A., Town Hall, Nelson. 

French, A. H., Electricity Works, Ohelmaford 

Friederichs, H. F., Electricity Works, w. 
Hartlepool. 

Fuller, A. J., Electricity Works, Fulham. 

Furness, C., Oorporation Electricity Work- 
Blackpool. 


Gallinagh, J., Electricity Works, Limerick 
башна, R. IL. 
en 


: „ Electricity Works, Bromicy 
Garnet, O., Darwen Corporation 


Garnett, Prof W., London County Oovnoil 


Spring- gardena. 8. W. 
Ga s de, F., Electricity Werks, A'der hot. 


Gatehouse, T. E., Tulse Hill Lodge, 100, Tulse 


Hill, 8. W. 
Gay, Albert, Electricity Works, Islington 
General Electric Oo., 71, Queen Victoria-st., E. 
Gibbs, J., and Son, 79, 74, Duke-st. Li verpool 
Gibson, 8. O., Electricity Works, Nuneaton. 
i J., oo] Board Offices, Victoris 
em ent. 
Gillies «nd Hornidge, 49, Queen Victoris 


street, E. C. 
Gill, J. O., Electricity Works, Peterborough, 


Girdlestone and Oo., 16, Davies-street, Berkeley 


square, W. 
Glasebrook, R. T., 
Glover, F. A., and 
Glover, W. 


Trinity College, Oam brid 
Oo., N E. O. 2i 
d $ e nen iss ord Park, Man 
ester, and Parliament-mansions, Victori 
street, London, S. W. = 


Goodchild, W. O., Electrical Departmen: 


M'dland Ry., Derby. 
H. T., G. W. R. Worcester. 
tion Tramways, Rothorha у 


M., 106, Cannon-street, E. O. 
H., Electric Light Station, Дості g'on 


Electricity Works, Richmond 


XX 
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Electrical Engineers (oontinued)— 


Grigg, W., 55, Eastbourne-terrace, Hyde Park 
Grimadale, W. H., 8, Queen Anne’s-gate, B. W. 
Hadfield, J. W.. Electricity Works. Barnstaple. 
Hall, W. H., Electricity Works, Morecambe. 
Harrison, H., Dublin and Lucan Electric 
Railway, Dublin. 

Harrison, H. B., 28, Sussex-place, nt's Park 
Harris, W. A., Port of Spain, British 

West Indies. 
Н. B., Electricity Works, OamVridge. 


Stourbridge. 
Haslam, A. P., 81, 8v. Dunstan's-road, Ham- 
mersmith, 8. W. 
Hawkins, О, O., 57, Oonduit-road, Bedford. 
Heaviside, A., 12, Tring-avenue, Ealing, W. 
Heenan, W. E. J., Electricity Werks, Bermondsey 
Hemingway, О. A., 10, Petersham-road, 
Richmond. 


on 

Henry, M. B., Electricity Works, Radcliffe. 

Herberts Bros., 25, Richmond-st., London, Е.О 

Hewlett, E. H., Electricity Department, Mans- 
field Corporation. 


Hockley, W., Electricity Works, F'rinton-»n-Sea 
Holliday, 8. B.. Oorpton. Tramways. Brighton 
Hollingworth, E. M., Electricity Works, St. 


Helens 

P. N., Electricity Works, Poplar. 
ins, A. & W., Olun ouse, Surrey-st., W. O. 
kinson, 


E., Salford Ironworks, Man- 


eater. 
Horne, J. H., Electricity Works, Barwi:k. 
Ingram, E. L., Electricity Works, Bourne- 


and 18, А 
Johnson and dnd 14, Union-coart, Old 


Jo , ©. 

Works, Shrewsbury. 
Jones, S. D, Electricity Works, Batley. 
Joyoe, B., Altrincham Electric Light Station. 
Kel Lord, Glasgow. 

2 W. A., Electricity Works, Battersea. 
Eur ee iun 
Kimmins, P. J., orks, Lynmouth, 
an , N. Devon. " — 
Ki ,. Prince Regent-stree | 

K inghoro, D. M., Eleotricity Works, Southwark 
Knight, J. D., Electricity Works, Ealing, W. 
Knight, W. L., Electricity Works, Aberys 

O. E , Electricity Works, Gloesop. 
F. W., Tramway Offices, Bournemouth. 
Wm., Glasgow Corporation, @ W. 
Lambe, J. M., Electricity Department, Town 

Hall, Kimberley. 

Lambert, Jno., Electricity Works, Perth, 


Lee, H. T., Electricity Works, Wimbledon, 
Leeming, W. J., Eleotricity Works, Boxton. 


Le Feuvre, W. T., Electricity Works, Bexhill, 

Lewis, F. H., city Works, Le 

Dong, E. D., El orks, Grays Thurrock 

Lorrain, J. G., Norfolk House, Norfolk-street, 
W.O. 

Lucas, and Руке, Albany-buildings, 59, 
Victoria-stree 8. в 

Lundberg, A. P., Pioneer Electrical Works, 


477 to 487, Liverpool-road, London, N 


: J. R. P., Corpton. Tramways, Darlington 

agr M., G d т and West of Sootland 
Technical Oollege, . 

Macmuldr»w, W. g. P., tral Electric Light 
ing Station, Claremont, South Africs. 

Мастогу, R. V., London ration, 

Marsh, J. A. 8 Works, Dudley. 

4 es ' 


Brixtov 
Marshall, R., Electricity Works, Ayr. 
Maquay, G. A., мен Works Pon 1, 
Mather, T., City and ds of London 

tate, Exhibition-road, 8. W. 


Maysov, 
Gurely 

McOarter, R. D., Electric Tramways, Bath, 

M’Cowan, V. A. H., Town Hall, Belfast. 

MoHafio, H. B., Mlectricity Supply Works, 
Hoylake, Ue. 


Fred, and Oc., Enville-strees Works, | Mi 


borough-road, | Rogerso 


MoLean, J. Hardie, Midland Electric 


tion, Colmore House, Water:oo-stre:t, Bir- Sha 


mingham. . 


McMahon, J., Blackpool and Fleetwood Tram- Siemens Bros., 12, Queen Anne’s-ga 


road Oompany, Bispham. near B 


y Д lackpool. 
еш J, A., Station Engineer, Johannes- 


Mittlehousen, O., Electricity Works, Bexley 

Monson, P., Town Hall, Kensington. 

Mor J. B., H 

Moulton, ' Bench -walk, E. O. 

Mountain, A Electrical Engineer, 
Huddersfieid. 


Mountain, W. O., Olose Works, Newoastle-on- 


Ө, 
Munro, Н. D., Exeter Corporation. 
Murray, Е. T. Buthven. Power Station, 
Taylor's-Jase, Willesden, N. W. 
Nalder, F. H., 34, Queen-street, E. O. 
Napier, J. W., Electricity Works. Allos 
Neville, H. A., Oorporatioa Electricity Worke, 
Wakefield. E 
Newington, F. A., Electricity Works, Edinburgh 
Newington, 8. W., Oldham Corporation. 
Newton, F. M., Newton Electrical Works, 


Taunton, 
Nuthall, B., Ivy Side, King’s-road, Kingston- 
on- ев, 
Okell, E. G., Electricity Works, Plymouth 
Parker, T., 15, Oha u- street, Edgware-road, W. 
Parkinson, О, F., Ele 


Peebles, A. C., East Pilton, Edinburgh, 
burgh. 
Pember, J. D., Electricity Works, Dartford. 


Shaw, O. M. Eleitriolty Works, Worcester, 
eld, O. I. C., Electric Light Works 
Wolverhampton. ae 


Billar, A. R., Borough Electrical i 
Oolchester 


Simpan, K. d., Electricity Works, Weymouth 
peon ; ici ou 
Smith, G. B. Hove Electi Light Coni piay 
Smith, G. E., Electricity Works, Dartmouth. 
Smith, Т. R., Corporation Tramways, Leicester, 
Smyth, J. M., Electricity Works, ey. 
, M. G., Larne Electric Light Works. 
Snell, Albion J., 15, Ohatsworth-road, Brondes- 
Snell, J. O., Borough Electrical Engineer 
Sunderland, 
"dns Y 1 : p. кешш. н 
р 1 [] eg Green- am, 
Staniland, N., Electricity Works, Hornsey 
Starkie, J. E, Elestricity Works, Buraley. 
Stewart, A., 6, Victoria-avenue, Bishopegate- 
street Without, E. O. 
Still, P., Electricity Works, Chelsea. 
Street, H. F., Corporation Electricity Works 
Southampton. ; 
Stroh, A., , Haverstock-hill, N.W. 
Suamm:reide, J. W., Electricity Works Alnwick 
Ta'bot, Herbert, Guildhall, Nottingham 
Терге, e a E. Bad of B e ori 
pper, W. O. P. 0 ney Elec- 
tricity Works, 27, ben E 
Taylor, H. M. Electricity Works, Middleabrou3h 
Taylor, J., Telegraph Mfg, Oo., Helsby. 
Te:gue, F., Electricity Works, Bath 
Tester, W. A., Electricity Works, Lancaster 
Thomas Wm. J. Rawlinson, 1 e Oouncil 


Prof. 3 P., Morland, Oul-lett-road 


Ham 

n, aw London and North-Western 

ilway, Orewe. [place, 8. W. 
Chesham 


Per y, H. H., Power Station, Brimsdown. Thurlow. Right Hon. Lord. 38, 

Репу, t. J., 54, Palace Gardens- W, | Tidd, E. Geo., Gordon-street, Glasgow. 
Phillips, R. W. L., Electricity Works, ord | Tiddeman, P. J. 8., Electricity Works, Stoko- 
Pickstone, M. T., East Pilton, Edinburgh. on- t. 

Pilditch, G. F., Electricity Works, Rathmines | Timmis, I. A., 2, Great George-street, 8.W. 
Pilling, J., Electricity Works, King's Lynn.  |Traill, W. A., Portrush, oo, Antrim, Ireland. 
Portheim, В. 8., Messrs. D. Bruce Peebles| Travers, G., Gasworks, Cork. 


and Oo., East Pilton, Edinburgh. 
Poulton, F. G., Hereford Oorporation. 
Pownall, J. E., Electricity Works, Ham А 
Preece, W. H., Gothic Lodge, Wimbledon. 
Pringle, P. J., Corporation Electricity Works. 
Burton-upon- 


Prusmann, C, "T 


Works, Swansea. 
Radcliff, W., 8t. Heliers, Torquay. 
Ramsay, Prof. Wm. University Oollege, 
Ranken, A. W., Electric Light Station, Great 
Yarmouth. To t 
Ransomes, Sims Я 
A Ped Е ran 
Rayner, E. L., Electricity Works, Doncaster. 
Redmond, D. D., 186, Sandford-road, Dublin. 
Bennie, Jno., 8, Richmond-terrace, Whitehall. 
Richardson, H., Electricity Works, Dundee, 
Rider, J. H., London County Oouncil Tram- 
303, Camberwel] New-road, S. E. 


4, 90 H 
N. W. 
Robertson, H. J., Thornloe, Oban. 

Robertson, J. A., Eleotricity Works, Greenock. 
Robertson, 8., Urban Electric Supply Company, 


Godalming. 
Robinson, L. L., Electricity Worke, Hackney. 
Robinson, Wm., University Ool., Nottingham. 


„| Bock, A. F., North Staffs Railway Oo., Btoke- 


upon-Trene, 
Rogers, H. J., Wetford Eng'ncering Works, 
atford. 


n, W., Foundry-street, Halifax. 
Rowland, R., Generatiog Station, St etford. 
Ruddle, M., Dublin tion. 

Russell, O. N., Electricity Works, Shoreditch 
Russell, S., Silvertown Oo., I. 

Rutherford. A. P., Flectri.. ; Works, Leith. 
Salomons, Sir D., Broomhill, Tunbridge Wells. 
erry Works, Thame, Ditton. 


° 89, Victoria-st., S. W 
Vinos. b.et. Glasgow 


Senior, J., Electricity Works, Mexborough, 
Shaw,’ А, H., есш ону Werks, Elford 


Ullman, W. O., Electricity Works, East Ham 

Unwin W. O., 7, Palace-gate-mansions, G. W 

Varley, A. F., P. О. Telegraphe, Telegraph. 
street, E. O. 

Vignoles, W. A., Great Grimsby Corporation 

von M. ore к Lnd Brighton. 
о Ы i Department 
Guildhall, l. ö 


Walker W. A, Electricity Works, Ketteriotz. 
Walker, W. G., 47, V 8, 8. W. $ 
Wallis-Jones, R. J., 50, Queen Anne's-gate, 8. 
Walsall Electric Oo., Walsall. | 
Waterland, A. J. O., Electricity Works, Dart 


Webb, E. March, 106, Cannon-street, II. O. 
Wheelwright, P. P., Electricity Works, Black 


burn. 
White, G. R., Elestricity Works, Gloucester. 


White, J. G.. and Oo., hill, E.O 
W bi'e, Р. T., Electricity Works, Bangor. 
Wilcox and Oo., 36, Southwark-street, 


Wilkinson, F. A., Marylebone Electricity Works 
G., Harrogate tion. 


Wilkinson, G., Oorpora 

Wilkinson, J., Corporation Tramways, Hull. 

Willans and Robinson. Bugby. 

Williams, D., Electricity Works, Atherton. 

Williams, E. G., Electricity Works, Inverness. 
orks, Motherwell. 

Wilmhurst, 


Wilson, J. W., 80, Oxford-street, Manchester 


-orent., Partick 
Wooler, H., 99, Bishop-street, Moss Side 
Manch 


enter. 
Wordingham, O. H., Whitehall, 8. W. 
Worrall. F., Electricity Works. Long Eaton 
Wray, A. J., E'estricity Work), pea, 
Wray, J. H., Corporation Blectricity Works 
West Bromwich. 


bub Arthur, Brighton Uu: , oration. 
Wyld, W., Corporation Tramways, 2 rkenhead 
Yeaman, O, H. 85, Park-road, Hanley 
Yorke, R. F., & Glebe-crescent, Stirlin 


Y G.. Burleign bodge Trinity bro 
бопе J., Metropolitan District Railway Com 


‚В 
Young, W., Aylesbury, Bucks 
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Central Sale Offices : 


45, DOROTHEEN 1 RASS BERLIN, W. 


Considerable Price-Reduction 


of the principal types of 


FANCY LAMPS. 


New Price List on August 15їһ. 


APPLY FOR COMPLETE ILLUSTRATED CATALOGUE. 
200 v. 16 с.р, Full Size. 2 x | 


JOHNSON & PHILLIP S. ib. 


@ MAKERS or THE MosT MODERN 
4 MAGHIGES i 4 FOR 


CABLE MAKING, 
STRANDINC, 
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TAPING, | 
COMPOUNDING. 


EU. BELTING. 
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IMPLEX 
AMPLE 
CABINETS Ж 


THER umm — 


LECTURES, DEMONSTRATIONS, | 
EXHIBITIONS, &e., | 


Showing the various types of 
Simplex Conduits, 
ARPER & Accessories. 


The „бшк Steel Conduit Со are prepared to 
loan to Professors, Lecturers, and Managers, | 
free of all charge, representative cases of f 
Samples, similar to the illustration, for instruc- 


GARRISON LANE, BIRMINGHAM. | tional purposes in Technical Institutions and 
AND AT I Colleges, or for Exhibitions, &c. Early applica- 


20, Bucklersbury, LONDON, E. © 


6, Bull's Head Yard, Corporation Street, 
MANCH ESTER. 


1684, west George Street GLASGOW. | 


; tion is desirable to 


THE SIMPLEX STEEL CONDUIT CO., LTD., 
Publicity Department. 


ret 
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W. H. WILLGOX & CO., Ltd. 


Offices: 23, Southwark Street, 
Warehouses: 34 and 36, Southwark Street, 


LO NDVU ON. s a ea 


Phone 
737 er 740 HOP. 
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Our Oils are adopted and recommended by the principal makers of high- speed engines for electric light and power plants, 
They are specially refined for the various specific purposes, and fulfil the requirements of electrical engineers for een of the 
highest quality, and of suitable specific gravity, flash-point, &с. On receiving particulars of type of engine, dynamo, &c, we | 
shall always be pleased to quote specially for oils satisfactory for the purpose. | 


Specially Refined BMigh-F lash 


CYLINDER OIL | 


for High Pressures and Superheated Steam. 
| CYLINDER OIL for Low Pressures. 


CRANK- CHAMBER OILS 


for Splash System and for Forced Lubrication. 


DYNAMO OILS 


for High-Speed Bearings—Light and Heavy Quality 


GAS & OIL ENGINE & GENERAL MACHINERY OILS & CREASES. 


GENERAL ENGINEERS' STORES, 


ИЛ ҮҮӨ". аи [| Т Leather Belting 
illustrated «PUTET Rt TAY urn T ЇЙ 
ТҮҮ csc ЫШ, “ҮШҮҮ WA Pul M T үү! Mi il T Fasteners 
Catalogue, E" y ҮҮ Cotton Waste 
PRICES, Wipers 
and Boiler Mountings 
| А Engine Fittings | 
i LISTS Gauge Classes 
N forwarded Oil Cans 
en Spanners 
application. 
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STANFORD UNIVERSITY LIBRARIES 
STANFORD AUXILIARY LIBRARY 
STANFORD, CALIFORNIA 94305-6004 
(415) 723-9201 
All books may be recalled after 7 days 
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